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Executive Summary 

Background 
Colorectal Cancer (CRC) is a major cause of morbidity and mortality in New Zealand (NZ), with 3030 
new diagnoses and 1191 deaths reported in 2011.1 The report “Unequal Impact II: Māori and Non-
Māori Cancer Statistics by Deprivation and Rural-Urban Status” found that rural residents were less 
likely to be diagnosed with CRC, but were more likely to die of the disease.2 Additionally, differences 
according to ethnicity are apparent.2 Māori have lower rates of CRC than non-Māori, however there are 
differences in treatments received and outcomes by ethnicity that are incompletely accounted for by 
stage at presentation.3 To date, little information has been available about incidence, treatment or 
outcome for people of Pacific ethnicities.  

In response to a Ministry of Health (MoH) and Health Research Council of NZ (HRC) Request For 
Proposals (RFP) to support a project that would “examine bowel cancer from presentation, to diagnosis, 
through to management and include treatment outcomes” including reporting on “variations across 
NZ…to gain a greater understanding of the local context”, we undertook the PIPER Project 
(Presentations, Investigations, Pathways, Evaluation, Rx [treatment]) from 2011. We detail actual 
patient presentation, diagnosis, treatment and management data for a national cohort of CRC patients, 
including description of variations resulting from differences in ethnicity, location of residence and 
socioeconomic status. 

We brought together a research team and advisory group with expertise in population health, general 
practice, rural health, medical and radiation oncology, general and specialist surgery, Māori and Pacific 
health, health management, as well as academic biostatisticians, health research staff and patient 
representatives.  

Methods 
We undertook a national retrospective cohort study of all NZ residents diagnosed with colorectal 
adenocarcinoma in NZ from 1 Jan 2007 – 31 Dec 2008. We included an extended cohort of all Māori and 
Pacific diagnosed 1 Jan 2006 - 31 Dec 2006 and 1 Jan 2009 – 31 Dec 2009, and a randomly sampled 
equal number of non-Māori non-Pacific (nMnP) cases over those same time frames, to enable adequate 
explanatory power.  

A list of key performance indicators (KPIs) based on national and international guidelines were 
identified by the project Investigators and Advisory Group members as being the most likely indicators 
to capture quality of care across the various components of management of CRC. Several iterations were 
reviewed and a final version agreed upon. Data extraction from this initial list was undertaken for a 
pilot period of 4 months and timeliness of data collection and quality of data extracted (by means of 
proportion missing data for each field) was reviewed on the first 226 cases collected. On the basis of 
this review a final fields list was created and approved. Data for the study was collected from public and 
private medical records from across the country.  

The main outcome measures were proportions of patients meeting KPIs relating to patient 
presentation, management, treatment and follow-up according to rurality, ethnicity or socio-economic 
deprivation. In this report we present crude proportions that are not adjusted for age or gender.  Thus 
comparisons between groups should be interpreted carefully, bearing in mind the associations between 
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patient and clinical characteristics outlined below.  Comprehensive modelling to account for age, 
gender, disease stage, co-morbidity and other modifiers of outcome will be undertaken using the data 
generated from this study and published in academic peer reviewed journals.  Once updated survival 
data is available, papers examining the relationship between KPIs and survival will be published.  

Results 
We hand-searched the medical records of 6387 patients, resulting in 5667 eligible patients. The process 
of data collection took over 9,000 hours. Over 960,000 individual data points were entered onto a 
sophisticated, purpose built database housed at Cancer Trials New Zealand (CTNZ). The pilot phase 
identified the following data fields that had missing data for greater than 25% of cases: age of family 
member with malignancy, ECOG performance status, planned duration of chemotherapy and response 
to chemotherapy. 

Patient characteristics 

Overall, 4193 (74%) were diagnosed with colon cancer, 1401 (25%) with rectal cancer. Site of tumour 
was collected preferentially from operation note (where available), and tumours denoted as 
rectosigmoid were grouped in colon cancer. Distance of tumour from anal verge was not documented 
clearly enough in the cohort to denote rectal location as upper, middle or lower. The site of the primary 
CRC was unknown for 73 (1%).  

Of the patients with CRC, 8% were recorded as Māori (either within the medical record or on the NZ 
Cancer Registry (NZCR)), 3% as Pacific, and 2% as Asian. The proportions of Māori and Pacific CRC 
patients with rectal cancer (versus colon cancer) were 30 and 41% respectively,  and the proportions of 
European and Asian CRC patients with rectal cancer were 24 and 26% respectively. The proportion of 
male CRC patients who had rectal cancer (versus colon) was almost twice as high as the proportion in 
females. 

The proportion of colon cancers that were right sided (located proximal to the splenic flexure) was 51% 
and the proportion that were left sided (located at or distal to the splenic flexure) was 48%; sidedness 
was unknown for 1%. Females were more likely to have a right sided colonic tumour (57%); males 
were more likely to have a left sided tumour (54%). Our findings confirm the previously reported right 
to left shift in colon cancer4 and the previously observed male: female imbalance in sidedness. Site of 
primary tumour is relevant to epidemiologists and policy makers when considering different screening 
methods for colorectal cancer, and may also be relevant to tumour prognosis and chemotherapy 
response.5 There were no clear differences in cancer site by deprivation score, rurality of place of 
residence at diagnosis or distance from the health facility where their CRC was diagnosed. 

The distribution of age at diagnosis differed by ethnicity, with Māori patients tending to be younger 
than nMnP patients. Pacific had a larger proportion under 60 at diagnosis than either Māori or nMnP. 
These population groups have different age structures from the nMnP population which needs to be 
considered, and this will be investigated in on-going analyses.  

Comparison of ethnicity to deprivation, rurality, and distance of residence from health facility of 
diagnosis demonstrated strong relationships; these will need to be taken into account in order to 
understand patterns of care. A higher proportion of Māori and Pacific patients were living in deprived 
areas compared to nMnP patients. The proportions in quintile 9-10 (the most deprived) were:  Māori 
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41%; Pacific 45% and nMnP 14%. There was also a strong association between rurality and NZ 
Deprivation Index of residence at diagnosis. This is not a linear relationship from most urban to most 
rural, but a peak in deprivation was noted for independent urban areas:  the areas with the greatest 
deprivation were the independent urban areas. These areas include “towns and settlements without 
significant dependence on main urban centres. Independent urban communities are urban areas (other 
than main urban areas) where less than 20 percent of the usually resident employed population's 
workplace address is in a main urban area e.g. Westport”.6 The proportions in the highest quintile of 
deprivation (9-10) were: independent urban 26%; urban 18% and rural 8%. 

 

Presentation to hospital care, and staging 

Colon cancer 
The mode of first presentation was to the emergency department (ED) for 34% of patients with colon 
cancer as, compared with 44% for Māori and 51% for Pacific patients.  In the UK, 21% of CRC patients 
have this mode of admission. 7 In PIPER, 22% of patients with colon cancer presented with obstruction; 
the proportion was highest for independent-urban patients (28%).  

The department of First Specialist Assessment (FSA) was surgical for 60% of patients with colon cancer 
and gastroenterology for 25% of patients. There was a statistically significant association between the 
department of FSA and distance to health facility of diagnosis, with those living 10-20km from health 
facility of diagnosis being most likely to present to gastroenterology. This may be linked to the size of 
the hospital where the FSA was undertaken, and the influence of facility of diagnosis on this finding will 
be investigated in further planned analyses.   

Less than half the patients were completely staged, as defined by the presence of key diagnostic 
procedures. Completion colonoscopy was achieved either pre-operatively or within a year of diagnosis 
61% of the time. The initial source of pathological confirmation of cancer was colonoscopy for 57% of 
patients.  

 

Rectal cancer 

The mode of first presentation was to the ED for 14% of patients with rectal cancer, compared with 
21% for Māori and 24% for Pacific patients. 8% of patients presented with obstruction.  

The department of First Specialist Assessment (FSA) was surgical for 67% of patients with rectal cancer  
and gastroenterology for 26% of patients.. There was a statistically significant association between 
department of FSA and rurality, with those living in independent urban areas being most likely to 
present to a surgical department. Again as for colon cancer this may be linked to size of the hospital 
where the FSA was undertaken and will be further investigated.  

Pre-treatment stage was not clearly documented for the majority of patients with rectal cancer, and so 
was categorised as “localised/regionally advanced” (non-metastatic) and “metastatic”. Only a third of 
patients were completely staged as defined by the presence of key diagnostic procedures. Completion 
colonoscopy was achieved either pre-operatively or within a year of diagnosis in 62% of patients. The 
initial source of pathological confirmation of cancer was colonoscopy for 63% of patients. 
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Stage at diagnosis 

Colon Cancer Rectal Cancer 

Stage I:     12% Non-metastatic (stage I-III):  76% 

Stage II:    27% Stage IV:   19% 

Stage III:   25% Unknown:   5% 

Stage IV:   24%  

Non-metastatic, unable to be further defined: 5%  

Unknown:  7%  
 

The stage of CRC at diagnosis is the single most powerful prognostic variable, and is the principal 
determinant of treatment. NZ has a relatively higher proportion of patients diagnosed with stage IV 
(metastatic) disease than other countries, Australia has 19% and 17% stage IV for colon and rectal 
cancer respectively, and the UK 17% for both stage IV colon and rectal.8 Higher proportions of 
metastatic disease were seen in Māori and Pacific patients: the proportions diagnosed with stage IV 
colon cancer being 32% and 35% for Māori and Pacific respectively, and for rectal cancer being 29% 
and 22% respectively. The stage distribution seen in NZ is that of an unscreened population, with the 
lowest proportion of cancers being stage I. Results from population screening trials demonstrate that 
the proportion of stage I CRC increases by 4-6% when screening is introduced, some areas having up to 
18% stage I cancers.9 Although there was no clear pattern in stage at diagnosis by deprivation, it is 
noted that those in the group with most deprivation (Dep9-10) were least likely to be diagnosed with 
stage I disease.   

 

Treatment 

Non-metastatic colon cancer 
Resection of primary disease was undertaken in 95% of patients with non-metastatic colon cancer. 
From this operation 90 day post-operative mortality was 5%, anastomotic leak rate was 4% and 
unplanned return to theatre rate was 6%. Definition and consistent reporting of anastomotic leak is 
challenging, and the proportion identified in this study is double what has recently been reported in the 
Colorectal Surgical Society of Australia and New Zealand (CSSANZ) Bi-National Colorectal Cancer Audit 
(BCCA) across Australia and NZ.10 However, this audit involved voluntary submission of data limited to 
participating centres and combined Australian and NZ data, thus it is likely that the proportion we 
report is a more accurate reflection of the overall NZ cohort during the timeframe of the study.  

Examination of 12 or more lymph nodes was not recorded in pathology reports for a third of patients. 
Again this contrasts with the BCCA which found a median lymph node harvest of 15 nodes retrieved for 
colon cancer cases reported voluntarily to BCCA database between 2007 and 2014. Only 56% of 
pathology reports in our cohort were in synoptic (structured) form, written to include key prognostic 
information. 
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Of the patients with resected stage III colon cancer, 59% received adjuvant chemotherapy. Less than 
half of the treated patients completed 24 weeks of the initially prescribed adjuvant therapy.  

Non-metastatic rectal cancer 

Radiotherapy (RT) was received by 52% of patients with non-metastatic rectal cancer. Of the pre-
operative strategies, 18% received short course and 82% received long-course. 10% of patients who 
received radiotherapy were treated post-operatively rather than pre-operatively.  

Resection of primary disease was undertaken in 92% patients with non-metastatic rectal cancer. From 
this operation 90 day mortality was 3%. Anastomotic leak rate was difficult to identify with accuracy. 
Unplanned return to theatre rate was 8%.  

Examination of 12 or more lymph nodes was recorded in pathology report for 49% of patients. 51% of 
pathology reports were in synoptic (structured) form, written to include key prognostic information. 
Mesorectal grading information was missing in 65% of reports. Distance to circumferential resection 
margin (CRM) was unknown for 37% of cases.  

Adjuvant chemotherapy was received by 36% of patients with non-metastatic rectal cancer. Again 
completion of 24 weeks of initially prescribed chemotherapy was low – 47% of patients who had 
received pre-operative chemotherapy received at least 18 weeks of adjuvant chemotherapy and 41% of 
patients who did not receive pre-operative chemotherapy completed 24 weeks of initially prescribed 
adjuvant therapy. 

 

Metastatic colorectal cancer 

Resection of primary disease was undertaken in 52% of patients with stage IV disease; the proportions 
who had a resection of their primary disease were slightly higher in rural vs. urban (55% vs. 45%) 
patients. Most patients who had not had their primary removed did not have stoma (83%). 

Overall 7% of patients had liver resection and 1% of patients had lung resection with no clear 
differences by ethnicity, distance or rurality but patients residing in NZDep Index 1-2 (least deprived) 
vs. 9-10 (most deprived) regions had a greater rate of liver resection.  

Overall only 49% of patients with stage IV CRC received chemotherapy. There were no clear trends in 
proportion of patients receiving chemotherapy by ethnicity however these proportions were not 
adjusted by age or comorbidity therefore potential important findings may be discovered with later 
planned analyses.  Un-adjusted proportions suggested that rural patients with metastatic CRC were 
more likely to receive chemotherapy than urban patients.   

 

Multidisciplinary Meeting (MDM) Discussion 
Overall two-thirds of CRC patients had no evidence of discussion at an MDM at any stage in their 
treatment. In the UK, during a similar time frame 82% of CRC cases were discussed at an MDM. 11 In our 
study non-metastatic rectal cancer had the highest proportion discussed at an MDM (42%), followed by 
metastatic CRC (24%) followed by non-metastatic colon cancer (15%). Data from the BBCA audit 
suggests 51% of submitted rectal cancer cases were discussed at an MDM (from 2007-2014).10  
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Conclusions 
1. High rates of emergency presentation 

Over a third of patients with colon cancer  presented to the ED,  considerably in excess of the UK (21%). 
Further work is needed to better understand the pathway leading to diagnosis. This was not within the 
scope of the project. 

2. A high proportion of NZ patients are diagnosed with metastatic disease 
 
The proportion of patients diagnosed with metastatic colon (24%) and rectal (19%) cancer in NZ is higher 
than in the UK (17% for both) and Australia (19% and 17% respectively) and is particularly high for 
Māori and Pacific patients (32% and 35% respectively for colon cancer). The implementation of a 
screening programme has the potential to shift stage at diagnosis. Again further work investigating the 
pathway leading to diagnosis is warranted.    
 

3. Improvements in pathology reporting are necessary 

Just over half of the pathology reports reviewed for this study were in synoptic (structured) format. The 
Royal College of Pathologists of Australasia have undertaken significant work on developing structured 
and synoptic reporting since 2009. Universal structured/synoptic reporting would greatly assist quality 
national data collection.  

4. Chemotherapy intervention rates appear lower than expected 

Less than 50% of patients with stage IV disease received chemotherapy, which is known to prolong 
survival. Barriers to receiving chemotherapy for stage IV disease require attention. Proportions receiving 
chemotherapy in non-metastatic CRC are also lower than expected.  

5. MDM discussion was low for this cohort 

Our rates of documentation of MDM discussion were very low compared to international standards. 
Patients with non-metastatic rectal cancer were most likely to be discussed (42%) whilst across the same 
time frame 82% of all CRC cases were discussed in the UK. 

 

The PIPER project is the most comprehensive colorectal dataset ever assembled in NZ, covering public and 
private sectors. It sets a foundation for future quality improvement initiatives and identifies several areas of 
research priority.  
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Areas for future consideration 
  

 The interaction between comorbidity, treatment and outcome requires careful  consideration 

Comorbidity appears to influence the proportion of patients receiving intervention.  Future analyses of the 
PIPER dataset are planned to understand the relationship between comorbidity, ethnicity, deprivation, 
rurality, treatment received and outcomes. This will help inform the design of relevant future 
interventional and observational studies. 

 

 A high proportion of patients are elderly, and the optimal treatment paradigm for this group is 
unclear 

Interventional studies are needed in this area which will be well informed by further examination of 
the PIPER dataset for this age group.  

 

 Prospectively collected national data with quality assurance and coverage of private 
providers is needed to assist ongoing monitoring of quality service delivery  
 
Standardised definitions are required and a minimum data set requires delineation. Such a data 
collection process would improve the capture of key fields that were abandoned during the pilot 
phase due to poor documentation. We anticipate that some data elements will need to be entered 
and captured manually, possibly expanding on the work of the Colorectal Surgical Society of ANZ 
dataset. Greater detail regarding non-surgical cancer care treatment and toxicity is also required.  
 
 

 Genomic correlation with clinical outcome data may yield valuable additional information  
The integration of genomics and prognostic signatures with this dataset could provide an internationally 
valuable resource.  
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1 Background 
Colorectal cancer (CRC) is a major cause of death and morbidity worldwide with over 1.2 million cases 
diagnosed annually.12 In New Zealand (NZ) it is the most commonly diagnosed cancer (excluding non-
melanoma skin cancers) and second leading cause of cancer-related death, with 3030 new diagnoses 
and 1191 deaths recorded on the NZ Cancer Registry and NZ Mortality Collection respectively in 2011.1 

It has been estimated by GLOBOCAN that in 2012 NZ and Australia had the highest incidence of CRC in 
the world (ASR 44.8 and 32.2 per 100,000 in men and women respectively, Figure).13 The GLOBOCAN 
project provides estimates of the incidence, mortality and prevalence of major types of cancer for 184 
countries of the world. 

 

Figure 2.1-1  Globocan 2012 estimated age-standardised rates (World) per 100,000 of CRC incidence and 
mortality. 

Alongside a high incidence, NZ also has higher death rates for CRC compared to Australia.  A recent 
analysis estimated there was a 35% excess mortality for NZ women and 24% for NZ men compared to 
Australia for CRC.14 The explanation for this is not yet apparent, however significant advances in 
treatment of CRC have been achieved worldwide, and differential implementation of such advances into 
practice in NZ as compared to other countries may contribute to this mortality excess. There is 
currently no published information available on the current standards of care delivered to patients 

http://globocan.iarc.fr/Pages/glossary.aspx#INCIDENCE
http://globocan.iarc.fr/Pages/glossary.aspx#MORTALITY
http://globocan.iarc.fr/Pages/glossary.aspx#PREVALENCE
http://globocan.iarc.fr/Pages/cancer.aspx
http://globocan.iarc.fr/Pages/population.aspx
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throughout NZ, or how they compare to international best practice.  A previous international 
comparison of 17 countries (including Australia but not including NZ) found evidence of variations in 
management practices and 5 year survival between countries.15 The 5 year survival figures reported in 
the study for Australia and the United States of America (USA) were higher than the figures previously 
reported for the NZ population.15, 16 

Inequitable access to treatment advances across patient groups may also play a key role. Previous 
research undertaken in NZ has shown disparities in mortality relating to geographical location of 
residence (urban-rural status),ethnicity, and socio-economic status.2, 17  These disparities were shown 
to be independent of disease stage at diagnosis, suggesting there is variation in management occurring 
post diagnosis.2, 17 

In NZ, less than 20% of the population live in rural areas.6 The report from the Ministry of Health 
“Unequal Impact II: Māori and Non-Māori Cancer Statistics by Deprivation and Rural-Urban Status” 
investigated variations in cancer incidence, mortality, stage at diagnosis, and survival by rural-urban 
status from 2002-2006.2 They found that although residents of rural areas were less likely to be 
diagnosed with CRC, they were more likely to die of the disease.2 They found no significant difference in 
stage at diagnosis between urban and rural patients.2 

CRC is one of the only cancers where Māori have lower registration and mortality rates than non-
Māori.1  However this difference is reducing with time.1 A detailed review of Māori and Non-Māori 
cancer trends is provided by the Ministry of Health (MOH) report “Unequal Impact: Māori and Non-
Māori Cancer Statistics 1996-2001”.17 The report agrees that non-Māori are more likely to be diagnosed 
with CRC than Māori, however, once diagnosed, Māori are more likely to die of the disease.17 This 
disparity is partially explained by significant differences in stage at diagnosis; however within stage 
disparities in survival remain significant.17 Previous work in NZ has suggested that despite lower rates 
of CRC, there are significant differences in treatments received and outcomes by ethnicity.18 In a cohort 
study of all Māori diagnosed with CRC between 1996 and 2003, along with an equal number of 
randomly selected non-Māori cases, Māori were less likely to be referred for chemotherapy, likely to 
wait longer, and less likely to be offered and then receive adjuvant and palliative chemotherapy. 
Furthermore, Māori were more likely to have emergency surgery and a stoma. These findings persisted 
after adjusting for patient characteristics such as comorbidity.18 Sample size limitations preclude 
reliable conclusions for rectal cancer.19 

Pacific people are a disparate population that have followed a pattern of migration to NZ  mainly over 
the past century. Proportionately Pacific people account for 7.4% of the NZ population, a total of 
approximately 295,000 people.20 Increasingly people who identify with at least one Pacific ethnicity are 
born in NZ (62.3%), with the majority of all Pacific people living in the Auckland (65.9%), and 
Wellington regions (12.2%).20 Like Māori, Pacific people have traditionally had a lower incidence of 
CRC, approximately 50% lower than that of European/Other.21  During 2011 there were 76 Pacific 
registrations of CRC, comprising 9.4% of all Pacific cancer registrations and 2.5% of the annual CRC NZ 
incidence,1 both proportions increasing from 2010 at 7.5% and 1.95%22 and 2009 at 7.6% and 2.0%, 
respectively.23 The age of Pacific patients at registration was generally lower than nMnP and incidence 
dropped off at approximately 60 years. This is suggested to be due to a lower age at mortality.24 

Also like Māori, Pacific people tend to have worse outcomes once they have a CRC diagnosis, with 
increasing cancer specific mortality trends both nationally20 and internationally.25 Reasons for 
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disparities between Pacific and nMnP groups have been linked to stage at presentation,24, 25 poorer 
treatment at diagnosis,25 comorbidities24  and inequality between Māori/Pacific and nMnP groups.20 
Treatment can also vary; Pacific patients have been shown to be less likely to go undergo primary 
resection due to their presenting stage (e.g. stage IV disease).24 

Pacific people are more likely to be identified within the lowest socioeconomic groups (SES)26, 27 where 
cancer incidence is shown to be highest.26 Those in the lowest SES groups have been found to be less 
likely to participate in screening programmes and to have lifestyles with more cancer risk factors e.g., 
more likely to smoke (28% v 11%) and be obese (66%v 56%) than those in higher SES groups.26 For 
Māori and Pacific SES had an adverse effect on cancer mortality.26 

A study of 132,006 New Zealanders who had a cancer registration between 1994 and 2003 showed 
socioeconomic status (SES) was adversely associated with survival in multiple cancer types, including 
CRC.28 These findings were over and above the influence of disease stage at diagnosis, and were also 
independent of ethnic inequities in SES.28 The authors hypothesised that health risk behaviours such as 
smoking, comorbidity, or disease characteristics could indirectly contribute to inequities according to 
SES. 

Because of the high incidence and mortality of CRC in NZ, the Ministry of Health has made CRC a priority 
cancer. A National Bowel Cancer Work group has been formed, a Bowel Screening pilot has been 
established and is due to complete in 2015, national direct-access colonoscopy guidelines have been 
produced, and provisional standards of service provision for bowel cancer have been developed. In 
2010 a request for proposals (RFP) was released by the MOH and Health Research Council of NZ (HRC) 
to support a project that would “examine bowel cancer from presentation, to diagnosis, through to 
management and include treatment outcomes” including reporting on “variations across NZ… to gain a 
greater understanding of the local context”. This current project was the result of this RFP and was 
funded for a 3 year period in 2011 by a MOH and HRC partnership grant. We detail actual patient 
presentation, diagnosis, treatment and management data for a national cohort of CRC patients, 
including description of variations resulting from differences in ethnicity, location and socioeconomic 
status. 
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2 Project Objectives and Structure 
 

2.1 Project Objectives 

1. To compare progression free survival in patients diagnosed with colon and rectal adenocarcinoma 
(CRC) according to: 

a. location of residence 
i. urban or rural   

ii. distance from treating centre  
b. Ethnicity 
c. Socio-economic  deprivation of area of residence 

 
2. To identify differences in patient presentation, management, treatment and follow-up which 

contribute to differences in outcome by rurality, ethnicity or socio-economic deprivation 

2.2 Project Structure 
This project was developed in response to an RFP released by the HRC in 2010 by the PIPER 
Investigators listed in Table 2.2-1. Prior to submission of the RFP, review and support of the proposed 
project was sought and received from all four NZ regional Cancer Networks, and the NZ consumer 
advocacy group Bowel Cancer NZ (formerly known as Beat Bowel Cancer Aotearoa).  

Oversight of the project from RFP proposal to completion was provided by a wider Advisory Group, as 
listed in Table 2.2-2.  

Conduct of the project was managed by CTNZ. Subcontracts were set in place to allow localised 
collection of data from the six Regional Cancer Centres (RCC’s): Auckland and Northland, Waikato, Mid-
Central, Capital and Coast, Canterbury and Southland.  

The project was funded from October 2011 – October 2014 by an HRC-MOH partnership grant.  

The report presents the first phase of our analysis, which addresses objective 2. The second phase of 
our analysis continues, and is separately funded. In the second phase we will: 

1. Compare survival and progression free survival by rurality, ethnicity and deprivation adjusting 
for patient and disease characteristics at presentation. We will obtain updated data on survival 
from the Ministry of Health in order to maximize information. 

2. Further evaluate the key aspects of management as identified in phase one, in order to: 
a. identify  differences in patient management by rurality, ethnicity and deprivation which 

are not explained by measured demographic and disease characteristics; 
b. to investigate the correlations between rurality, ethnicity and deprivation and the 

impact of these on differences in management; 
c. investigate the extent to which the identified management factors can explain 

differences in outcomes by ethnicity, rurality and socio-economic status.   
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Table 2.2-1  PIPER Investigators 

Name Project Role Affiliations 

Professor Michael 
Findlay  

Principal Investigator  Professor of Oncology, University of Auckland (UoA) 
Director of Research and Consultant Medical 
Oncologist , Blood and Cancer Service, Auckland 
District Health Board (DHB) 
Director, Cancer Trials New Zealand (CTNZ) 

Dr Christopher 
Jackson  

Project Lead  Consultant Medical Oncologist , Southern DHB 
Senior Lecturer in Medicine, Department of Medicine, 
Dunedin School of Medicine, University of Otago 
Chair, South Island Bowel Cancer Working Group and 
member, National Bowel Cancer Working Group 
Clinical Advisor, CTNZ 

Mrs Melissa Firth  Project Manager  Clinical Research Coordinator, CTNZ 
Associate Professor 
Katrina Sharples  

Lead Biostatistician  Associate Professor of Biostatistics, Department of 
Medicine, Dunedin School of Medicine, and 
Department of Mathematics and Statistics, University 
of Otago 
Principal Biostatistician, CTNZ 

Professor Ross 
Lawrenson  

Co-Investigator  Assistant Dean and Professor, Clinical, Waikato 
Clinical School, UoA 

Associate Professor 
Papaarangi Reid  

Co-Investigator  Tūmuaki, Te Kupenga Hauora Māori, UoA 

Mr John Keating  Co-Investigator  Consultant Colorectal Surgeon, Wellington Hospital, 
Capital and Coast DHB 

Mr Adrian Secker  Co-Investigator  Consultant General Surgeon, Nelson Hospital, Nelson-
Marlborough DHB 

Dr Mark Jeffrey  Co-Investigator  Consultant Medical Oncologist, Christchurch Hospital, 
Canterbury DHB 

Ms Victoria Hinder  Biostatistician  Biostatistician, CTNZ 
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Table 2.2-2  PIPER Advisors 

Name Affiliations 

Professor Andrew Hill  Professor of Surgery, Assistant Dean and Head of the South Auckland 
Clinical Campus, UoA  
Clinical Lead Research and Evaluation, Ko Awatea, Counties Manukau 
Health 
Colorectal surgeon Counties-Manukau DHB  

Associate Professor 
Diana Sarfati  

Associate Professor and Co-Head of Department, Department of Public 
Health, University of Otago, Wellington  

Associate Professor 
Sarah Derrett 

Director of Health, Disability and Rehabilitation Studies 
School of Public Health, Massey University 
Former Chairperson, Bowel Cancer New Zealand (formerly known as 
Beat Bowel Cancer Aotearoa) 

Associate Professor 
Wendy Stevens  

Associate Professor, Rural Health and Research, University of Western 
Sydney 
(Prior) Principal Investigator HRC Lung Cancer Project, Northern Cancer 
Network  

Dr Carol Atmore  General Practitioner, Chief Medical Officer West Coast DHB & 
Medical Director West Coast PHO  

Dr Charles De Groot  Clinical Director, Midland Cancer Network & 
Radiation Oncologist Waikato DHB  

Dr Dale Bramley  CEO Waitemata DHB  
Dr Charis Brown  Project Manager, Midlands Prostate Cancer Study, UoA Waikato & Pacific 

Representative  
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3 Methods 

3.1 The PIPER study population 
The PIPER study included patients diagnosed with CRC in NZ over the calendar years 1 January 2006 - 
31 December 2009.  Potential cases were identified from the NZ Cancer Registry (NZCR; data extracted 
17 May 2012) as having been diagnosed with ICD-10-AM codes C18-C20 during the relevant years. 

Main cohort: 

Patients diagnosed with CRC between 1 January 2007 and 1 January 2008.  This time period was chosen 
as would provide a description of patterns of care which were recent enough to be relevant to current 
resource planning, and would also provide sufficient follow-up time (6-7 years).  

Extended cohort: 

This included all patients in the main cohort and also all Māori and Pacific patients diagnosed in the 
calendar years 1 January 2006 – 31 Dec 2006 and 1 Jan 2009 – 31 Dec 2009, and a randomly sampled 
equal number of nMnP cases diagnosed over the same time frame. Māori and Pacific cases were 
identified as having one of the following codes for level 2 prioritised ethnic code as listed at the time of 
extraction from the NZCR: 21 (NZ Māori), 30 (Pacific not further defined), 31 (Samoan), 32 (Cook Island 
Māori), 33 (Tongan), 34 (Niuean), 35 (Tokelauan), 36 (Fijian), 37 (Other Pacific Island). These potential 
cases were reviewed for eligibility and then an equal numbered sample of nMnP controls stratified by 
year of diagnosis and cancer centre region were selected and reviewed for eligibility until an equal 
number of extension cases and control cases had been reached.  

3.1.1 Eligibility criteria 

Patients were eligible for the PIPER study if they met the following criteria. 

3.1.1.1 Inclusion criteria 

• Site of primary disease must be colon or rectal; 
• Pathology (if available) must be adenocarcinoma. 

Note: Clinical diagnosis of CRC was accepted if the pathology was unclear or the patient had no biopsies 
or surgery as long as the patient was still managed as if they had colon or rectal cancer. 

3.1.1.2 Exclusion criteria 

• Squamous cell carcinoma (SCC), carcinoid tumour, neuroendocrine neoplasm (NEN, NET or 
NEC), pseudomyxomaperitonei, sarcoma, lymphoma; 

• Patients whose date of diagnosis fell outside of the specified time periods; 
• Patients whose diagnosis within the project time frame represented a recurrence of a previous 

CRC. Recurrent disease for the purposes of eligibility for this project refers to a diagnosis of 
recurrent tumour at the site of a previous tumour, at the anastomosis following previous 
surgical resection of a CRC, or new metastatic disease on the background of a previous CRC 
tumour. Any new tumour arising in the colon or rectum at a site apart from those listed was 
considered new primary disease; 
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• Patients who presented with CRC symptoms, was diagnosed, or received treatment for their 
primary disease outside of NZ; 

• Patients who are not a NZ resident at the time of diagnosis. 

3.2 PIPER data 

3.2.1 Data sources 

Data were obtained from three main sources: the patient’s clinical records; national databases of 
hospitalisations and mortality; national data on NZ Deprivation Index and rurality for meshblocks of 
residence, and the GPS coordinates of mesh block centroids (for calculation of travel distances for 
disease diagnosis and management).  

3.2.2 Data extraction from clinical records 

A retrospective case-review from the first presentation to hospital care resulting in the diagnosis of CRC 
until current status at the time of case-review was undertaken for all eligible patients.  Data were 
extracted from local hospital databases, patient electronic records and, where necessary (i.e. if 
information was missing), hard copy medical files. Data for patients treated in the private sector were 
collected from the private clinician’s medical records if the clinician’s written agreement was received. 
Data collection was regionalised to one of six Data Managers based on the DHB of domicile of the 
patient as per the NZCR data set. Regional Data Managers were employed by either a District Health 
Board (DHB) or tertiary education centre (the University of Auckland) and had a background in 
oncology nursing, radiation therapy, medicine or clinical trials. If the patient’s NHI was not found at the 
centre closest to the patient’s domicile or no relevant information was found within that region, a check 
against the National database of hospital admissions was undertaken to identify patients who may have 
been diagnosed or treated in regions other than their DHB of domicile. Data was extracted and either 
written onto a case report form and then entered into the project database, or entered directly into the 
project database (see Section 3.2.6), p32. “Unknown” refers to missing data i.e. all available information 
for the patient has been reviewed, and this information is was not available. The section below outlines 
each field that was collected including definitions and the key documents that were searched for the 
information. 

3.2.3 Process of identification of data fields to be collected 
A list of key performance indicators (KPIs) based on national and international guidelines were 
identified by the project’s Co-Investigators and Advisory Group members as being the most likely 
indicators to capture quality of care across the various components of management of CRC during the 
concept development phase of the project. Once funding was secured a face-to-face meeting was held 
with the Co-Investigators and Advisory Group members to review the selected KPIs and create a draft 
list of data fields to be collected from patient medical records to enable calculation of the proportion of 
patients meeting each KPI. Several iterations were reviewed and a final version agreed upon by the 
group via teleconference. Data extraction from this initial list was undertaken for an initial pilot period 
of 4 months (including staggered starting of regional data collection) and timeliness of data collection 
and quality of data extracted (by means of proportion missing data for each field) was reviewed on the 
first 226 cases collected. On the basis of this review a final fields list was created and approved again via 
teleconference.  
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3.2.3.1  List of fields culled from the pilot phase due to high proportion of missing data 
The following fields had greater than 10% missing data at the end of the pilot phase and thus were not 
included in the final data fields list: 

Baseline Aspirin 
use Evidence that the patient is on a regular dose of aspirin at the time of diagnosis 

(15% missing) 

Baseline NSAID 
use 

Evidence that the patient is on a regular dose of NSAID (non-steroidal anti-
inflammatory) at the time of diagnosis (15% missing) 

Age of family 
member  

The age at which any family member with a past medical history of malignancy 
(other than skin lesions) was diagnosis (66% missing) 

Chemotherapy 
stage of disease 

Stage of disease prior to starting chemotherapy as recorded on Medical 
Oncology new patient clinical letter (15% missing)  

Height Height as recorded on the chemotherapy chart for cycle 1 (20% missing) 

Weight Weight as recorded on the chemotherapy chart for cycle 1 (13% missing) 

ECOG status Eastern Cooperative Oncology Group performance status as recorded prior to 
the first cycle of chemotherapy (on Medical Oncology new patient clinical letter 
or chemotherapy chart) (67% missing) 

Planned duration Planned duration of chemotherapy as documented by the medical oncologist in 
weeks (32% missing) 

Response to 
chemotherapy 

The best response to a particular line of chemotherapy  as documented in 
medical oncology clinical letters or notes (32% missing) 

Radiotherapy 
stage of disease 

Stage of disease prior to starting radiotherapy as recorded on Radiation 
Oncology new patient clinical letter (24% missing) 

 

3.2.4 List of data fields collected or calculated from patient medical records 

3.2.4.1 Demographics and patient identification fields 

The NHI, name, date of birth, gender and ethnicity for each patient were auto-populated into the PIPER 
database from the NZCR. Each patient was allocated a unique non-identifiable ID). Pre-populated 
ethnicity data was checked against the medical record and updated if additional ethnicity information 
was available preferentially from patient-completed registration forms or, if these were unavailable, as 
recorded on the hospital electronic system. 

3.2.4.2 Presentation fields 

Data fields on the electronic database as collected from patient notes 

Method of 
referral: The referral source for the first referral or presentation to secondary care that 

resulted in the diagnosis of CRC.  If multiple referrals were made the oldest was 
collected (unless the referral was declined and sent back to the referring 
doctor). Categories included:  

i. Self-referral to Emergency Department (ED): includes a patient taking 
themselves to an ED, or being taken by a family member/member of the 
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public (including admission via ambulance without a General 
Practitioner (GP) or Accident and Urgent Care service provider). 

ii. GP referral to ED/Acute admission: includes a GP referring the patient to 
the nearest hospital ED or acute registrar e.g. the GP phones the surgical 
registrar to arrange an acute admission or gives them a note to present 
to ED. 

iii. GP referral to hospital specialist: includes a GP referring to an outpatient 
department in secondary care (e.g. gastroenterology, surgery, general 
medicine, medical oncology (MO) etc.) or a private clinician in one of 
these specialities. 

iv. Other specialist referral to gastro, surgery, oncology: includes a referral 
from one department in secondary care to another e.g. the patient may 
be receiving treatment or undergoing a procedure for an unrelated 
medical condition and their current specialist refers their patient to one 
of the listed departments for symptoms potentially indicative of CRC. 

Date of referral: Date that the referral letter (for the field above) was written (typed or signed) 
or the date that the patient presented to ED for an acute admission.  

Evidence of 
obstruction: 

Whether or not an obstruction (blockage) of the colon and/or rectum was 
diagnosed that required clinical management as per the discharge summary at 
the time of presentation to secondary care (either in response to the above 
referral or subsequent acute presentation). This definition does not include 
tumours that obstruct the lumen or scope on colonoscopy.   

Date of First 
Specialist 
Assessment 
(FSA): 

The date that the patient was first seen by a health specialist in secondary care 
post the first referral. This could either be the FSA as a result of the first referral 
e.g. gastroenterology outpatient clinic following GP referral, or if the patient was 
on a waiting list post referral and presented acutely e.g. became obstructed the 
surgical review at admission was collected as the FSA, or the date of ED 
presentation 

FSA Department: The speciality of the health specialist undertaking the FSA.  

 

Calculated fields used in the report 

Emergency presentation to secondary care:  
• Either Self-referral to Emergency Department (ED) or GP referral to ED/Acute admission based 

on the Method of Referral field above. All other methods are classified as non-emergency 
presentation. 

 

3.2.4.3 Staging fields 

Data fields on the electronic database as collected from patient notes 

Initial diagnosis 
method: 

The name of the procedure that was performed that led to the first pathological 
diagnosis of adenocarcinoma of the colon or rectum (or a clinical diagnosis in 
the absence of any pathology).  

Date of initial 
diagnosis: 

The date that the pathology was reported from the above procedure (or the date 
that the above procedure was undertaken in the absence of pathological 
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diagnosis). Where pathology was unavailable prior to surgery to remove the 
primary (e.g. acute presentation or multiple biopsies not confirmatory for 
adenocarcinoma) the date of diagnosis will be after the date of surgery to 
remove primary.  

Site of primary 
tumour: 

The anatomical location of the primary tumour in the colon or rectum as per the 
operation report. If this was not available the site as documented on the 
anatomical pathology report was used. Location of rectal tumours as upper, 
middle or lower was initially collected however this information was very rarely 
clearly documented thus a decision was made to record the site as rectal with no 
further specification.  

Synoptic 
pathology report: 

The pathology report resulting from the resection of primary tumour was 
reviewed for key fields considered critical for clinical interpretation:  T stage, N 
stage, total lymph node harvest and number of positive nodes, grade, vascular 
invasion, lymphatic invasion (lymphovascular invasion accepted) and resection 
margin status (R status or detail of proximal and distal resection margins for 
colon cases and proximal, distal and radial or circumferential for rectal cases).  If 
all of these fields were present the report was considered to meet our criteria 
for synoptic reporting.  

Post-op T stage: Collected from the anatomical pathology report for the primary tumour. If the 
patient had more than one tumour the T-stage of the poorer prognosis tumour 
was collected (e.g. if the patient had a T4N0 tumour and T3N0 tumour then the 
first tumour was used and T stage was collected as T4. However if the patient 
had a T4N0 tumour and a T3N1 tumour then the T stage was collected as T3.) 

Post-op N stage: Collected from the anatomical pathology report for the primary tumour. If the 
patient had more than one lesion the N stage of the poorer prognosis tumour 
was collected (as described above).  

Post-op M stage: Collected from the anatomical pathology report for the primary tumour. This 
was most frequently MX unless a biopsy or removal or secondary occurred. If 
MX was not stated on the pathology report then this field was collected as 
unknown.  

No. lymph nodes 
examined: 

The number of lymph nodes that were examined by the pathologist as recorded 
on the anatomical pathology report or subsequent clinic letters post-surgical 
resection of the primary tumour (not applicable for early stage tumours 
resected via polypectomy only). 

No. positive lymph 
nodes: 

The number of lymph nodes that contain cancerous cells as reported in the 
anatomical pathology report or subsequent clinic letters post-surgical resection 
of the primary tumour (not applicable for early stage tumours resected via 
polypectomy only). 

Lymphovascular 
invasion (LVI):   

The presence of cancerous cells in either the blood vessels or lymphatic vessels 
as recorded on the pathology report. If this was reported as two separate 
variables (lymphatic invasion – L and vascular invasion – V) and either were 
present/ positive then the case was collected as being positive for LVI.   

Tumour 
differentiation: 

The histological grade or the differentiation as recorded on the anatomical 
pathology report. This includes the following options:  

• well-differentiated (low grade or grade 1),  
• moderately differentiated (intermediate grade or grade 2),  
• poorly differentiated (high grade or grade 3) or  
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• undifferentiated (anaplastic or grade 4).  
If the grade was documented as between two descriptors e.g. moderate to poor 
the worst grade was collected (in this instance poor). If the report stated 
“mucinous” as the only descriptor this was collected as “poorly differentiated.” 

Distance of 
tumour to 
circumferential 
margin: 

The distance of the tumour to circumferential margin as reported on the 
anatomical pathology report for the primary tumour was collected for all 
patients with rectal cancer.  If this was not reported “unknown” was entered 
onto the database. 

Mesorectal 
quality: 

The mesorectal quality as reported on the anatomical pathology report for the 
primary tumour was collected for all patients with rectal cancer.  If this was not 
reported “unknown” was entered onto the database.  

Computed 
Tomography of  
abdomen/pelvis 
(CT abdo/pelvis): 

The dates of all instances of CT abdo/pelvis that could be found reported in the 
patient’s medical record were collected for each patient.  
 
 

CT chest: The dates of all instances of CT chest that could be found reported in the 
patient’s medical record where collected for each patient.  

Colonoscopy: The dates of all colonoscopies reported as being received by the patient were 
collected.  

Completeness of 
pre-op 
colonoscopy: 

Colonoscopies occurring prior to surgical removal of primary were reviewed for 
completeness status based on the colonoscopy report (a complete colonoscopy 
is defined as passage of the scope to the ileoceacal valve). An overall evidence of 
complete colonoscopy yes/ no was collected per patient. I.e. If the patient has 
several colonoscopies and one was complete then the data was collected as yes 
for complete pre-op colonoscopy.   

Sigmoidoscopy: The dates of all sigmoidoscopies reported as being received by the patient were 
collected. 

 

Calculated fields used in the report 

Site of cancer 
• Colon: Caecum, ascending colon, hepatic flexure, transverse colon, splenic flexure, descending colon 

sigmoid colon, colon-unknown 
• Rectal: Rectum 
•  
Tumour location:  
• Right side: Caecum, Ascending colon, Hepatic flexure, Transverse colon 
• Left side: Splenic flexure, Descending colon, Sigmoid colon, Recto-sigmoid 
Stage: 
• Pre-operative stage:  

o Classified as either non-metastatic or metastatic based on clinician’s summary assessment 
and treatment intent at first treatment (usually surgery).  

• Post-surgical stage: 
o Included information from the pathology report, so pathologic T and N stage and clinical M 

stage were used.  
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• Stage for adjuvant therapy: 
o The stage that would normally be available by 8 weeks post-surgery for post-op clinical 

review or medical oncology FSA. The classification of Stage IV includes any metastatic disease 
found on CT scans within 8 weeks after surgery for resection of the primary tumour. No other 
change is made to stage I,II or III.  

Imaging: 
Figures presented in the tables include all CTs scans of the abdomen/pelvis, chest or MRI of the pelvis, 
that were taken either within 8 weeks before surgery for resection of the primary tumour or up to 8 
weeks after resection.  
Colonoscopy: 
We included any complete colonoscopy within 6 months before surgery for resection of the primary 
tumour, plus any colonoscopy up to 1 year after surgery. 
Completeness of staging: 

• Colon cancer stage I-III: CT of abdomen/pelvis within 8 weeks before surgery (plus 8 weeks 
after surgery for patients presenting acutely), complete colonoscopy within 6 months before 
surgery or any colonoscopy up to 1 year after surgery.  

• Colon cancer stage IV: CT of abdomen/pelvis and chest, timing as above. 
• Rectal cancer stage I-III: MRI of pelvis, CT of abdomen, colonoscopy, timing as above. 
• Rectal cancer stage IV: CT of abdomen/pelvis and chest, timing as above. 

 
 

3.2.4.4 Treatment fields 

Data fields on the electronic database as collected from patient notes 

Not for active 
treatment: 

Whether or not the patient a decision was made that the patient would not 
receive any surgical, chemotherapeutic or radiotherapeutic interventions 
(including palliative treatments by these specialities, the decision being made 
either by medical team or patient choice).  

Date of decision 
not for active 
treatment: 

The date a decision not for active treatment had been made as recorded in 
clinic letters and/or clinical notes (including inpatient notes).  

Surgical referral: Whether or not there was evidence that the patient had been referred to a 
surgical department (either general surgery or a lower GI specific surgical 
team).  

Surgical FSA: Surgical clinic letters and notes and outpatient appointments were reviewed 
to ascertain if the patient was seen by a surgical department (as above) as 
part of the management of their initial disease (again excluding post 
progression).  

Surgical FSA date: If the patient was assessed by surgery the date of their first assessment by a 
clinician within this department was collected (including ward review post-
op).  

Primary resected: Whether or not there was evidence that the primary tumour had been 
removed at any stage in management of the patient’s disease. This included 
excision via endoscopy e.g. polypectomy. This was cross referenced against 
whether or not an anatomical pathology report existed for the primary 
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tumour.  

Other cancer-
related surgical 
procedure: 

Whether or not there was evidence that any other cancer-related surgical 
procedure not to remove primary or secondary (e.g. ileostomy formation 
prior to neo-adjuvant treatment) at any stage in management of the patient’s 
disease was collected.  

Surgical 
procedure: 

All surgical procedures with the intent of removing primary disease, 
secondary disease or other related procedure (e.g. ileostomy formation) 
undertaken as part of the management of the patient’s CRC. These were 
grouped by operation (i.e. multiple procedures could be collected per 
operation). These were collected separately for procedures for initial disease 
and then for any procedures post progression or recurrence. The name of 
each surgical procedure performed as recorded on the operation note was 
collected (if available; if not, clinical notes from the admission period or the 
name of the procedure on the discharge summary was used). For the 
purposes of this study, endoscopic removal, if it was not followed by a wider 
resection, was collected as part of this variable, to ensure removal of primary 
was adequately captured for the very early stage patient group.  

Date of surgery: The date of each operation as recorded on the operation note (if available, or 
clinical notes and/or discharge summary if not).   

Date of discharge: The date of discharge post each operation was collected from the discharge 
summary (if available, if not as recorded in inpatient medical records). If the 
patient was transferred from one hospital to another, the date of discharge 
from the subsequent hospital was collected.  

Return to theatre: Whether or not the patient required re-operation during the period between 
the first operation of the admission and the date of discharge for the 
admission was collected. 

Anastomotic leak: Whether or not an anastomotic leak occurring post first operation was 
documented on the discharge summary for each operative admission was 
collected.  

Myocardial 
Infarction (MI): 

Whether or not a MI occurring post first operation was documented on the 
discharge summary for each operative admission was collected. 

Pulmonary 
Embolism (PE): 

Whether or not a PE occurring post first operation was documented on the 
discharge summary for each operative admission was collected. 

Completeness of 
excision: 

Was assessed at 2 levels. First the operation note and post-op surgical clinic 
letters were reviewed for evidence of macroscopic residual disease at the 
time of surgery (R2 disease, categorised as incomplete excision).Then the 
anatomical pathology report was reviewed for reporting of R status or 
excision status of margins (proximal and distal for colon cases, proximal, 
distance and radial or circumferential for rectal cases). A R1 status or positive 
resection margin as per anatomical pathology report was also categorised as 
incomplete excision.  

Multidisciplinary 
review: 

Evidence of review at a colorectal multidisciplinary meeting (MDM) (requires 
at a minimum gastroenterology, surgery, pathology, radiology, medical 
oncology (MO) and radiation oncology (RO) representation) at any stage in 
the management of the patients CRC. The date of the first MDM was taken.  

MO referral: Whether or not there was evidence that the patient had been referred to a 
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MO department.  

MO FSA: MO clinic letters and notes and outpatient appointments were reviewed to 
ascertain if the patient was seen by MO as part of the management of their 
initial disease (excluding post progression).  

MO FSA date: If the patient was assessed by MO the date of their first assessment by a 
clinician within this department was collected (including ward review post-
op).  

Offered 
chemotherapy:   

MO clinic letters and notes were reviewed to ascertain if treatment with 
chemotherapy was offered for any aspect (i.e. neo-adjuvant and/ or adjuvant) 
of treatment of the patient’s initial disease (chemotherapy post progressive 
disease was excluded).  

Chemotherapy 
regimen: 

Details of all individual chemotherapeutic agents were collected for each 
patient as recorded on the cytotoxic prescription sheets and corresponding 
MO clinic letters.  

Chemotherapy 
start and stop 
dates: 

Collected for each chemotherapeutic regimen. If an agent was stopped due to 
toxicity and the remaining agents continued (e.g. FOLFOX regimen stopping 
oxaliplatin and continuing with 5-fluorouracil (5FU) and leucovorin only) this 
was counted as two separate regimens. Start date was defined as day one 
cycle one and stop date as the day the last dose of chemotherapy was 
received by the patient (or assumed to be received in the case of oral 
capecitabine) as per the cytotoxic prescription sheets and corresponding MO 
clinic letters. 

Reason for 
stopping 
chemotherapy: 

Collected as interpreted from MO clinic letters. Options included: toxicity, 
progression or cancer or recurrence, planned duration completed, patient 
request, death, unrelated adverse event/ co-morbidity and unknown.  

RO referral: Whether or not there was evidence that the patient had been referred to a RO 
department.  

RO FSA: RO clinic letters and notes and outpatient appointments were reviewed to 
ascertain if the patient was seen by RO as part of the management of their 
initial disease (excluding post progression).  

RO FSA date: If the patient was assessed by RO the date of their first assessment by a 
clinician within this department was collected (including ward review post-
op).  

Offered 
radiotherapy:   

RO clinic letters and notes were reviewed to ascertain if treatment with 
radiotherapy was offered for any aspect (i.e. neo-adjuvant and/or adjuvant) 
of treatment of the patient’s initial disease. (Offer of radiotherapy post 
progressive disease as excluded.) 

Radiotherapy 
treatment 
regimen: 

Details of all radiotherapy treatment regimens received by the patient were 
collected for each patient as recorded on the radiotherapy treatment sheets 
and corresponding RO clinic letters. Options included: curative neo-adjuvant 
radiation, curative adjuvant radiation, and palliative radiation.  

Radiotherapy 
start and stop 
dates: 

Collected for each radiotherapy treatment regimen received by the patient as 
per the radiotherapy treatment sheets and corresponding RO clinic letters. 

Completeness of Whether or not the planned course of radiation therapy was received in full 
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radiotherapy 
treatment: 

for each regimen.  

Incomplete 
radiotherapy due 
to toxicity: 

If the radiation therapy course was not received in full whether or not the 
reason for this was toxicity (collected for each radiotherapy treatment 
regimen received by the patient).  

 

Calculated fields used in the report 

Categorised surgical operations:  
Surgical procedures were categorised into similar operations based on frequency of the expected 
operation. The categorised operations were then used to determine whether an operation was for: 

• Removal of primary 
• Removal of secondary 
• Stoma 
• Stent 
• Other 

Main surgery for removal of Primary: 
A surgery for the removal of the primary was determined by whether during the admission period the 
patients had an operation that was coded as an operation for the removal of the primary. If a patient 
had more than one surgery admission with an operation for the removal of the primary the surgery 
considered to be the main surgery determined on review by one of the PIPER collaborating surgeons. 
Endoscopic procedures:  
All surgeries for the removal of primary were categorised as endoscopic or not.  Endoscopic operations 
were only included as an operation for the removal of the primary if there was no other operation 
classified as an operation for the removal of the primary.  
Completeness of excision: 
This was determined from the post-op surgical clinic letters and the R status or excision status of 
margins from the pathology report. 

• R2 (Macroscopic disease): R2 status on operations note or pathology 
• R1 (Microscopic disease): R0 from operations note and R1 pathology 
• R0 (Complete Excision): R0 from operations note and R1 pathology 
• RX (Undeterminable): R) from operations note and RX pathology 

Distance of tumour to circumferential resection margin recorded: 
This was classified based on whether the distance of tumour to circumferential resection margin was 
recorded in the pathology notes. 
Length of stay: 
This was calculated for the main surgery for the removal of the primary and was calculated from the 
date of surgery and the date of discharge.  
Mortality 30 days and 90: 
This was calculated from the date of surgery and the date of death from the Ministry of Health 
mortality records. 
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MDM review: 
This was calculated on timing of (first) MDM review in relation to patient’s first treatment. MDM review 
more than 26 weeks prior to first treatment or 12 weeks post first treatment were classified as MDM 
reviewed. For those who were not treated the date of decision not to treat was used. 
First treatment:  
This was determined from the first event from the surgery for the removal of primary, removal of 
secondary, chemotherapy or radiotherapy. 
Chemotherapy regimen: 
The first course of chemotherapy is reported (i.e. the regimen they started on). We have reported only 
chemotherapeutic agents, not leucovorin,  and not targeted agents (though very few patients received 
the latter).   
Stopped chemotherapy early: 
This is reported for the first course of chemotherapy only. Patients on combination therapy may have 
continued on one of the agents or patients may have changed to a different agent. 
Reason for stopping chemotherapy: 
The reason for stopping chemotherapy at the time above. 
Duration of chemotherapy:  
For this measure we have taken the total duration of chemotherapy across the whole first treatment 
period (before disease progression). The stop date recorded on the database was the date at which the 
last dose of chemotherapy was given. 
 

3.2.5 Ministry of Health data 

3.2.5.1 National Minimum dataset (hospital events) 

The Ministry of Health provided, for each PIPER patient, information on all hospitalisations from 5 
years before their diagnosis with CRC.   

3.2.5.2 Mortality collection 

The Ministry of Health provided mortality records for all PIPER patients who had died by 30th 
September 2013 date.  

3.2.5.3 Co-morbidity score calculation 

The level of comorbidity was assessed using the C3 Index develop by Sarfati et al which uses the 
information on the hospital discharge summary as recorded in the National Minimum Dataset. The 
index includes conditions identified by Sarfati et al as important chronic co-morbid conditions likely to 
impact on function or length of life. We included all these conditions listed on discharge summaries 
from within 5 years before diagnosis. In addition, following Sarfati et al, we included the same selected 
conditions where they were listed on the discharge summary for the admission in which the CRC was 
diagnosed apart from a small number of conditions which could have been adverse treatment effects or 
disease progression. 

3.2.6 Statistics NZ data 

Statistics NZ meshblocks provided urban/rural status and deprivation index and meshblock were used 
to calculate distance from health facility of diagnosis using the meshblock centroids. 
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3.2.6.1 Meshblocks of patient addresses and health facilities 

Each patient was assigned a Statistics NZ 2006 meshblock based on their address at the time of 
diagnosis. According to Statistics NZ “a meshblock is the smallest geographic unit for which Statistics NZ 
collects statistical data. Meshblocks vary in size, from part of a city block to large areas of rural land. 
Each meshblock borders on another to cover all of NZ, extending out to the 200-mile economic zone 
(approximately 320 kilometres). Meshblocks are aggregated to build larger geographic areas, such as 
area units, territorial authorities, and regional councils. At the time of the 2013 Census, there were 
46,637 meshblocks in NZ”. 

Similarly the health facility where the patient’s diagnosis was made was assigned a meshblock. The 
meshblocks were used to assign urban/rural status based and deprivation index for each patient. 
Meshblocks for 2006 were used as it was felt they best represent the PIPER cohort. 

Assigning of meshblocks to patients address was done using QAS Batch by Experian. This is an address 
correction and management system used primarily for formatting addresses to NZ Post standards or 
geocoding addresses. Each address was assigned initially a Statistics NZ 2011 meshblock. The 2011 
meshblocks were mapped to 2006 meshblocks. Centroid coordinates were assigned to the 2006 
meshblocks.  

3.2.6.2 Urban/ rural status 
The 2006 meshblocks were used to allocate urban/rural categorisation using the Statistics NZ 
urban/rural profile classification system.6 This methodology classifies meshblocks  into 3 urban and 4 
rural categories based on their dependence upon a main urban area, which is assessed using the proxy 
of residential address compared to employment address (as per the 2006 census) as this measure is 
based on distance to employment area. (Figure 3.2-1 Urban-rural classification)  

 

 

Figure 3.2-1 Urban-rural classification. 

 

3.2.6.3 Distance to health facility of diagnosis 

The centroids coordinates for the patient’s meshblock from their address at diagnosis and the 
meshblock for the patient’s health facility at diagnosis were used to calculate the distance to diagnostic 
facility. The Euclidean distance was calculated using the centroid coordinates. We have grouped the 
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distance measures for this report to ensure reasonable numbers in all categories for presentation of 
proportions. Future model fitting will allow more flexible use of the measure.  

3.2.6.4 NZDep2006 

The 2006 meshblocks for the patients address at diagnosis were used to allocate theNZDep2006 Index 
of Deprivation for each patient. The index provides a deprivation score to an area based on nine 
variables calculated from census data.  The NZDep scores are cut into deciles (1=lowest deprivation to 
10-highest deprivation), and for the most part we have grouped the deciles into quintiles for analyses in 
this report.  

3.2.7 The PIPER Project database 

A central Microsoft Access database was designed developed and maintained by CTNZ, the University of 
Auckland, for the collection of all data extracted from the medical records. The database is housed on 
the University of Auckland secure server and was only accessible by secure log-on and password. 
External sites accessed the database via remote session to the host server, which require individual 
user log on and password.  The case list was imported into the database from the NZCR data set. 
Viewing and editing of cases by users was restricted to cases located in their region.  

Data sourced from national databases were also stored in a Microsoft Access database housed on the 
University of Auckland secure server and only accessible by secure log-on and password. 

3.2.8 Quality control 

The database was developed using the fundamentals of good database design. The database was 
developed with branch logic, limited field entry and dropdown lists to attain quality data entry. Reports 
were produced to ascertain completeness of data collection for individual patients.  

The following steps were taken to maintain consistent data extraction across the various centres: each 
of the Data Managers was inducted to the Project by the Project Manager; a Data Collection Manual was 
developed and distributed to all Data Managers that contained a definition for each data field and 
suggested documents to obtain the data from listed in priority of or relevance if more than one source 
was identified;  two visits to each site to conduct duplicate data extraction; review and feedback with 
the Data Manager were undertaken by the Project Manager;  queries from Data Managers were 
forwarded to the Project Manager for review and resolution (including clinical review by the project 
Principal Investigator, Clinical Lead and or other Co-Investigator) and documented in a separate query 
database - resolved queries were then disseminated to the Data Managers via email and also discussed 
at monthly teleconferences.  

3.2.9 Data cleaning 

 The data extracted from the medical records was checked for consistency. Where the database branch 
logic was not sufficient further checks were carried out with particular focus around staging, initial 
diagnosis, initial treatment and surgery for removal of primary. Date fields were checked for 
consistency against other relevant dates. Queries generated by these checks were forwarded to the 
regional Data Managers or to the Project Manager for resolution. Due to the nature of the data collection 
process not all data points were checked for all the queries generated. 
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Where it was not possible to assign data to a predefined category for a particular field open text was 
permitted in the database. To assign these entries a relevant category for dissemination of the results 
data entered into the open text field was sent to a PIPER advisor, whose field of expertise covered the 
data field in question, for categorising.   

 

3.3 Statistical Considerations 
3.3.1 Statistical Analysis 

Frequency tables, boxplots and violin plots and standard summary statistics are used to describe the 
data.  

This first report is mainly descriptive, so minimal statistical analyses are presented. Overall proportions 
are presented with 95% confidence intervals calculated according to the exact (Clopper-Pearson) 
method.  The p-values comparing associations in tables are Chi-squared tests unless one or more of the 
expected cell numbers is very small, in which case Fisher’s exact test was used. Unknowns were 
excluded when calculating p-values.  

We have not made adjustments for multiple testing because of the descriptive nature of the report. The 
p-values are intended as a guide to give some indication of the influence of random variation. The 
statistical analyses are not intended to be definitive as comparisons in this report do not consider the 
influence of any confounding factors such as demographic and clinical characteristics of patients or the 
interplay between rurality, distance, ethnicity and deprivation.  

 
3.3.2 Sample Size Justification 

 
In the calendar years of 2007 and 2008 we expect to identify approximately 5,600 patients with CRC 
(Table 3.3-1).  Of these roughly 14% will be Māori and 14% rural1,2, and 68% will have colon cancer16.  

Table 3.3-1  Cancer Registrations: site by ethnicity (2007 and 2008)1  
 Ethnicity 

Year Site Māori 
 

Pacific  
 

Other 
 

Not 
stated 

Total 
 

2007 C18   Colon                                                                                                              70 14 1702 56 1842 

 C19   Rectosigmoid junction                                                                                              7 1 147 4 159 

 C20   Rectum                                                                                                             50 15 669 21 755 

2008 C18   Colon                                                                                                              74 27 1739 42 1882 

 C19   Rectosigmoid junction                                                                                              7 2 195 6 210 

 C20   Rectum                                                                                                             38 16 587 21 662 

Total  246 75 5039 150 5510 

 

Comparisons of KPIs are stage specific; the stage distributions and numbers are given in Table 3.3-2 and 
Table 3.3-3. To detect a difference between proportions of 0.8 and 0.9 with 80% power at the 2-sided 
0.05 level, the required sample size is 819. So the study will have high power for stage II and III colon 
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cancer KPI comparisons. For stage I and IV colon cancer and all stages of rectal cancer the study will 
have at least 80% power to detect differences in proportions at least as small as 0.19 - 0.2. 

Table 3.3-2  Expected number of cases of colon cancers by stage 

Stage N % 

Stage I 419 11 

Stage II 1752 46 

Stage III 952 25 

Stage IV 685 18 

       Total   3808 100 

 

 
 
 
 
 

 

 

For comparisons by ethnicity we will use data from the years 2006 – 2011, with approximately 738 
Māori, 225 Pacific cases and a randomly sampled group of 738 nMnP. For KPIs which are relevant to the 
whole group (such as acute versus non acute presentation) where the prevalence of the KPI is between 
20% and 80%, the additional data will give at least 80% power to detect differences in true proportions 
of 8% or more for Māori versus Non-Māori /Non Pacific and 11% for Pacific versus Non-Māori /Non-
Pacific.  However most of the KPIs for health care decisions or health care quality are stage-specific, so 
the power will be much lower. We expect about 25% of patients to be diagnosed with stage IV 
colorectal disease and 30% with each of stage II and III colorectal disease.3 The 25% gives 
approximately 180 stage IV patients in the Māori and non-Māori groups; the differences in prevalence 
between Māori and Non Māori would need to be 15% or more to give 80% power with this number. The 
power will be lower for comparisons with the Pacific patient group and for any comparisons that do not 
involve the whole study cohort.  

 

3.4 Project Approval and Conduct 

3.4.1 Ethical considerations 

3.4.1.1 Ethics committee approval& informed consent 
Approval for the project was granted by the Multi-Region Ethics Committee (reference number 
MEC/12/EXP/022). Approval was granted for data to be collected without individual patient consent.   

3.4.2 Project Management 
The project was overseen by an Advisory Group, formed specifically for the purpose of advising this 
project. Members have been selected to compliment the geographical and disciplinary areas of the 

Table 3.3-3  Expected number of cases of rectal cancers by stage 

Stage N % 

Localised 878 49 

Regional invasion 512 29 

Metastatic 401 22 

                      Total  1792 100 
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investigators, to allow representation from the majority of the regional cancer centres and disciplines 
involved in the management of CRC cases, along with multi-ethnic and consumer representation.  The 
advisory group met with the Co-Investigators twice a year, and oversaw all aspects of the project from 
design/ development, through implementation, analysis, interpretation and dissemination. 
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4 Results 
 

4.1 Description of the PIPER study cohort  
 

There were 5612 registrations of CRC on the NZCR during the years 2007 and 2008.  In the extended 
cohort there were an additional 244 Māori patients, 99 Pacific and 432 nMnP patients. This gave 6387 
potentially eligible cases for review.   

Of these 6387 patients, 5667 (89%) were determined to be eligible for the PIPER study. The 
proportions that were eligible were found to be similar across calendar years (Table 4.1-1). For 151 
patients (2%) no evidence of CRC was found in their clinical note review. Amongst the remaining 
exclusions the main reasons for ineligibility were tumours other than adenocarcinoma (3%) and a non-
colorectal primary (2%).   

Table 4.1-2 and Table 4.1-3 show eligibility by health facility region and ethnicity respectively. A lower 
proportion of Pacific patients diagnosed with CRC were eligible. Numbers are small, but this seems to 
reflect higher proportions with colorectal tumours other than adenocarcinoma, and a greater 
proportion where the patient is not a resident in NZ. 

 

Table 4.1-1  CRC cases reported to the NZ Cancer Registry as diagnosed in the years 2006-2009 according to 
eligibility for the PIPER study. All cases diagnosed in the years 2007 and 2008 are included, as are all Māori and all 
Pacific patients, and a stratified random sample of nMnP patients diagnosed in 2006 and 2009 

Eligibility 

Diagnosis year 

Total % 

2006 2007 2008 2009 

N % N % N % N % 

Eligible 316 86.6 2486 88.5 2501 89.3 364 88.8 5667 88.7 

Ineligible - non adenocarcinoma 16 4.4 69 2.5 67 2.4 20 4.9 172 2.7 

Ineligible - non colorectal primary 10 2.7 46 1.6 57 2.0 7 1.7 120 1.9 

Ineligible – diagnosed outside NZ 6 1.6 26 0.9 19 0.7 7 1.7 58 0.9 

Ineligible - outside of study timeframe 2 0.5 52 1.9 40 1.4 1 0.2 95 1.5 

Ineligible - patient not NZ resident 0 0 5 0.2 3 0.1 2 0.5 10 0.2 

Ineligible - recurrent disease 2 0.5 23 0.8 22 0.8 0 0 47 0.7 

No evidence of cancer in medical record 9 2.5 71 2.5 63 2.2 8 2.0 151 2.4 

No information available on the patient 4 1.1 32 1.1 30 1.1 1 0.2 67 1.0 

Total 365 100.0 2810 100.0 2802 100.0 410 100.0 6387 100.0 
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Table 4.1-2  Eligibility for PIPER by health facility region 

Eligibility 

Health Facility Region 

Total % 

Auckland  Waikato  
Palmerston 

North  Capital & Coast  Canterbury  Southern  

N % N % N % N % N % N % 

Eligible 1755 87.9 912 85.1 865 93.0 511 84.6 1090 90.2 534 92.5 5667 88.7 

Ineligible - non adenocarcinoma 61 3.1 52 4.9 21 2.3 16 2.6 14 1.2 8 1.4 172 2.7 

Ineligible - non colorectal primary 31 1.6 20 1.9 21 2.3 16 2.6 26 2.2 6 1.0 120 1.9 

Ineligible - outside NZ 31 1.6 5 0.5 5 0.5 13 2.2 4 0.3 0 0 58 0.9 

Ineligible - outside of study timeframe 32 1.6 20 1.9 4 0.4 11 1.8 20 1.7 8 1.4 95 1.5 

Ineligible - patient not NZ resident 6 0.3 1 0.1 1 0.1 0 0 0 0 2 0.3 10 0.2 

Ineligible - recurrent disease 12 0.6 12 1.1 0 0 7 1.2 10 0.8 6 1.0 47 0.7 

No evidence of cancer in medical record 39 2.0 29 2.7 7 0.8 26 4.3 39 3.2 11 1.9 151 2.4 

No information available on the patient 29 1.5 21 2.0 6 0.6 4 0.7 5 0.4 2 0.3 67 1.0 

Total 1996 100.0 1072 100.0 930 100.0 604 100.0 1208 100.0 577 100.0 6387 100.0 

Health Facilities:  
Auckland = Auckland, Counties Manukau, Northland and Waitemata District Health Boards (DHBs) 
Waikato = Bay of Plenty, Lakes and Waikato DHBs 
Palmerston North = Hawkes Bay, MidCentral, Tairawhiti, Taranaki and Whanganui DHBs 
Capital and Coast = Capital and Coast, Hutt Valley and Wairarapa DHBs 
Canterbury = Canterbury, Nelson Marlborough, South Canterbury and West Coast DHBs 
Southern = Southern DHB 
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Table 4.1-3  Eligibility for PIPER by ethnicity (prioritised* ethnicity as recorded on the Cancer Registry) 

Eligibility 

NZCR Prioritised Ethnicity L2 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

Eligible 463 85.1 142 80.2 4952 89.6 110 79.7 5667 88.7 

Ineligible - non adenocarcinoma 32 5.9 12 6.8 121 2.2 7 5.1 172 2.7 

Ineligible - non colorectal primary 15 2.8 8 4.5 94 1.7 3 2.2 120 1.9 

Ineligible - outside NZ 10 1.8 7 4.0 39 0.7 2 1.4 58 0.9 

Ineligible - outside of study timeframe 6 1.1 1 0.6 86 1.6 2 1.4 95 1.5 

Ineligible - patient not NZ resident 0 0 2 1.1 7 0.1 1 0.7 10 0.2 

Ineligible - recurrent disease 0 0 0 0 47 0.9 0 0 47 0.7 

No evidence of cancer in medical record 16 2.9 4 2.3 127 2.3 4 2.9 151 2.4 

No information available on the patient 2 0.4 1 0.6 55 1.0 9 6.5 67 1.0 

Total 544 100.0 177 100.0 5528 100.0 138 100.0 6387 100.0 

*Each individual is allocated to a single ethnic group on the basis of the following priority: Māori, Pacific, and nMnP 
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4.1.1 Key Points: PIPER study cohort 

The PIPER Cohort was drawn from all new occurrences of colon and rectal adenocarcinoma 
recorded on the NZCR as having been diagnosed between 1 January 2007 and 31 December 
2008, as well as an additional cohort of Māori and Pacific patients.  

6387 records were identified from the NZCR as being potentially eligible, of which 5667 (89%) 
met our eligibility criteria.  

 

4.1.2 Discussion: PIPER study cohort 

The NZCR is the central repository for all new cancer diagnoses, and the Cancer Registry Act 
1993 mandates that all new diagnoses are registered. In addition to collecting date of 
diagnosis, tumour morphology, and basic demographic data, the NZCR also collects some 
staging information.  The NZCR is reliant on submitted data. 

We observed a high level of accuracy of with respect to the CRC diagnosis on the NZCR; only 
2% of those coded as ICD-10 C18-20 were found to have a non-colorectal primary on hand 
search of the medical record, and a further 2.4% had no evidence of cancer in the medical 
record. Other reasons for ineligibility included non-adenocarcinoma primary, which would 
still correctly be coded as C18-20 in the Registry but is outside the scope of the current project.  

Further work is planned to compare the data held by the NZCR against that found in the 
current study. 
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4.2 Demographic characteristics of the patients in the PIPER cohort 

4.2.1 Demographic characteristics 

Of the 5667 patients included in the PIPER study, 4193 (74%) were diagnosed with colon 
cancer, 1401 (25%) with rectal cancer and for the remaining 73 (1%) the site of the primary 
CRC was unknown.  

The Auckland health facility region had the highest proportion of patients nationally (31%), 
reflecting the relative size of the population catchment(Table 4.2-1).Of the 73 patients where 
site of the primary tumour was unknown, 66% resided in the Auckland health facility region. 
This region has the largest number of private physicians and practices across which patients 
could be seen. Assiduous attempts were made to obtain data from private practices, but some 
clinicians did not respond or declined access, and some others had retired and were not able 
to be contacted. Hence data collection in Auckland was particularly challenging and there was 
more missing data across study fields from this region.  

 
Table 4.2-1  Site of primary tumour (rectum vs. colon) by health facility  

Health Facility at 
diagnosis 

Site of primary tumour  

Total % 

Colon Rectum Unknown 

N % N % N % 

Auckland  1270 30.3 437 31.2 48 65.8 1755 31.0 

Waikato  703 16.8 202 14.4 7 9.6 912 16.1 

Palmerston North  629 15.0 220 15.7 16 21.9 865 15.3 

Capital & Coast  390 9.3 119 8.5 2 2.7 511 9.0 

Canterbury  813 19.4 277 19.8 0 0 1090 19.2 

Southern  388 9.3 146 10.4 0 0 534 9.4 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 

 
The age distribution for patients diagnosed with rectal cancer was lower than for patients 
diagnosed with colon cancer (Table 4.2-2), with mean age (SD) of  67.9 (12.4) and 71.4 (12.2) 
years respectively.   The proportion of females was higher for colon cancer than rectal cancer 
(51% female with colon cancer, 38% female with rectal cancer) (Table 4.2-3). 
 
The ethnicity classification used for the PIPER study was based on the level 2 prioritised 
ethnicity as recorded on the NZCR, which was compared to and then updated if required from 
the medical records. Within the medical record self-reported ethnicity was selected, where it 
existed.  Comparison to the medical records yielded an additional 4 patients who were found 
to be Māori and an additional 6 who were found to be Pacific.   
 
Overall 8% of the PIPER patients were recorded as Māori, 3% as Pacific, and 2% as Asian 
(Table 4.2-4).  The proportions with rectal cancer (compared with colon cancer) were higher 
in Māori and Pacific patients (30% and 41% respectively) than in European (24%) or Asian 
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(26%) patients.  For the remainder of the report ethnicity is classified in three groups: Māori, 
Pacific and nMnP.  
 

Table 4.2-2  Age at diagnosis  by site of primary tumour (rectum vs. 
colon) 

Age 
group at 

diagnosis 

Site of primary tumour 

Total % 

Colon Rectum Unknown 

N % N % N % 

<40 79 1.9 30 2.1 0 0 109 1.9 

40-49 169 4.0 91 6.5 0 0 260 4.6 

50-59 437 10.4 228 16.3 13 17.8 678 12.0 

60-69 1014 24.2 401 28.6 17 23.3 1432 25.3 

70-79 1405 33.5 406 29.0 15 20.5 1826 32.2 

>=80 1078 25.7 242 17.3 20 27.4 1340 23.6 

Unknown 11 0.3 3 0.2 8 11.0 22 0.4 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 

 
 

Table 4.2-3  Gender by site of primary tumour (rectum vs. colon) 

Gender 

Site of primary tumour 

Total % 

Colon Rectum Unknown 

N % N % N % 

Female 2155 51.4 525 37.5 35 47.9 2715 47.9 

Male 2038 48.6 876 62.5 38 52.1 2952 52.1 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 

 
 

Table 4.2-4  Prioritised ethnicity  by site of primary tumour (rectum vs. 
colon) 

Prioritised 
ethnicity 

Site of primary tumour 

Total % 

Colon Rectum Unknown 

N % N % N % 

Māori 310 7.4 136 9.7 13 17.8 459 8.1 

Pacific  86 2.1 59 4.2 3 4.1 148 2.6 

Asian 95 2.3 33 2.4 2 2.7 130 2.3 

Other 17 0.4 8 0.6 0 0 25 0.4 

European 3667 87.5 1161 82.9 49 67.1 4877 86.1 

Unknown 18 0.4 4 0.3 6 8.2 28 0.5 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 
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Based on the meshblock of diagnosis, PIPER patients were classified according to rurality, 
distance from the health facility where they were diagnosed and NZ Deprivation Index area 
score (Table 4.2-5, Table 4.2-6, Table 4.2-7, Table 4.2-8). There were no clear differences in 
cancer site by deprivation score, rurality of place of residence at diagnosis or distance from the 
health facility where their CRC was diagnosed.  
 
For the remainder of the report we have presented data according to quintile of the NZ 
Deprivation Index, and in three categories of rurality: urban, independent urban and rural (see 
methods section for further description of these categories).  
 

 
Table 4.2-5  Urban/rural classification of the meshblock of residence at diagnosis by site of primary 
tumour (rectum vs. colon) 

Rurality at diagnosis 

Site of primary tumour 

Total % 

Colon Rectum Unknown 

N % N % N % 

Main urban area 2754 65.7 902 64.4 18 24.7 3674 64.8 

Satellite Urban Area 158 3.8 61 4.4 2 2.7 221 3.9 

Independent Urban Area 724 17.3 221 15.8 5 6.8 950 16.8 

Rural area with high urban influence 98 2.3 39 2.8 1 1.4 138 2.4 

Rural area with moderate urban influence 115 2.7 52 3.7 1 1.4 168 3.0 

Rural area with low urban influence 191 4.6 66 4.7 2 2.7 259 4.6 

Highly rural/remote area 49 1.2 22 1.6 1 1.4 72 1.3 

Unknown 104 2.5 38 2.7 43 58.9 185 3.3 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 

 
 
 

Table 4.2-6 Urban/rural classification of the meshblock of residence at diagnosis 
by site of primary tumour (rectum vs. colon) 

Rurality at 
diagnosis 
(grouped) 

Site of primary tumour 

Total % 

Colon Rectum Unknown 

N % N % N % 

Urban 2912 69.4 963 68.7 20 27.4 3895 68.7 

Independent urban 724 17.3 221 15.8 5 6.8 950 16.8 

Rural 453 10.8 179 12.8 5 6.8 637 11.2 

Unknown 104 2.5 38 2.7 43 58.9 185 3.3 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 
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Table 4.2-7  Distance from centroid of meshblock of residence at diagnosis to the 
health facility of diagnosis by site of primary tumour (rectum vs. colon) 

Distance lived from 
facility of diagnosis 

(grouped) 

Site of primary tumour 

Total % 

Colon Rectum Unknown 

N % N % N % 

0-<5 1449 34.6 473 33.8 11 15.1 1933 34.1 

5-<10 852 20.3 275 19.6 3 4.1 1130 19.9 

10-<20 650 15.5 209 14.9 6 8.2 865 15.3 

20-<50 682 16.3 244 17.4 5 6.8 931 16.4 

50-<100 448 10.7 156 11.1 5 6.8 609 10.7 

Unknown 112 2.7 44 3.1 43 58.9 199 3.5 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 

 
 
 
 

Table 4.2-8  NZ Deprivation Index (decile) for residence at diagnosis by 
site of primary tumour (rectum vs. colon) 

NZ 
Deprivation 

Index* at 
diagnosis 

Site of primary tumour 

Total % 

Colon Rectum Unknown 

N % N % N % 

1 403 9.6 136 9.7 3 4.1 542 9.6 

2 395 9.4 129 9.2 2 2.7 526 9.3 

3 408 9.7 132 9.4 4 5.5 544 9.6 

4 392 9.3 139 9.9 4 5.5 535 9.4 

5 444 10.6 150 10.7 3 4.1 597 10.5 

6 470 11.2 130 9.3 3 4.1 603 10.6 

7 432 10.3 155 11.1 1 1.4 588 10.4 

8 411 9.8 127 9.1 3 4.1 541 9.5 

9 396 9.4 126 9.0 2 2.7 524 9.2 

10 315 7.5 132 9.4 5 6.8 452 8.0 

Unknown 127 3.0 45 3.2 43 58.9 215 3.8 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 

*The NZ Deprivation Index is an area measure of deprivation. Higher values index indicate 
greater deprivation.  
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4.2.2 Associations between demographic characteristics 
 

The distribution of age at diagnosis differed by ethnicity, with Māori patients tending to be 
younger than nMnP patients at diagnosis. The Pacific patient group had a larger proportion 
under 60 at diagnosis than either Māori or nMnP (Figure 4.2-1, Table 4.2-9). (Note: in the 
figure the area of the shape shows the distribution of age in each group). 

There does not appear to be a relationship between age and the NZ Deprivation Index score 
(Figure 4.2-2, Table 4.2-10), whereas the differences in age distribution by rurality are very 
marked (Figure 4.2-3, Table 4.2-11). The group of CRC patients living in rural areas is much 
younger than those in urban areas. This is likely to represent the difference in the overall age 
distribution of the urban and rural populations.  There were differences in age distribution by 
distance of the patient’s residence from the facility where their cancer was diagnosed, but the 
patients who over 50 km from the health facility do tend to be younger.  

 

   Figure 4.2-1  Age (in years) at diagnosis by prioritised ethnicity. 
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Figure 4.2-2  Age (in years) at diagnosis by NZ Deprivation Index (quintile) of residence at 
diagnosis. 

 

 

Table 4.2-9  Age (in years) at diagnosis by prioritised ethnicity 

Age at 
diagnosis 

Prioritised ethnicity 

Total % 

Māori Pacific  nMnP Unknown 

N % N % N % N % 

<40 23 5.0 15 10.1 71 1.4 0 0 109 1.9 

40-49 41 8.9 16 10.8 201 4.0 2 7.1 260 4.6 

50-59 96 20.9 31 20.9 547 10.9 4 14.3 678 12.0 

60-69 164 35.7 44 29.7 1217 24.2 7 25.0 1432 25.3 

70-79 98 21.4 25 16.9 1695 33.7 8 28.6 1826 32.2 

>=80 34 7.4 16 10.8 1283 25.5 7 25.0 1340 23.6 

Unknown 3 0.7 1 0.7 18 0.4 0 0 22 0.4 

Total 459 100.0 148 100.0 5032 100.0 28 100.0 5667 100.0 
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Table 4.2-10  Age (in years) at diagnosis by NZ Deprivation Index of residence at diagnosis 

Age at 
diagnosis 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

<40 25 2.3 20 1.9 12 1.0 25 2.2 24 2.5 3 1.4 109 1.9 

40-49 66 6.2 49 4.5 49 4.1 33 2.9 50 5.1 13 6.0 260 4.6 

50-59 134 12.5 141 13.1 118 9.8 126 11.2 131 13.4 28 13.0 678 12.0 

60-69 297 27.8 286 26.5 291 24.3 273 24.2 233 23.9 52 24.2 1432 25.3 

70-79 340 31.8 332 30.8 424 35.3 379 33.6 298 30.5 53 24.7 1826 32.2 

>=80 204 19.1 250 23.2 304 25.3 290 25.7 240 24.6 52 24.2 1340 23.6 

Unknown 2 0.2 1 0.1 2 0.2 3 0.3 0 0 14 6.5 22 0.4 

Total 1068 100.0 1079 100.0 1200 100.0 1129 100.0 976 100.0 215 100.0 5667 100.0 
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Figure 4.2-3  Age (in years) by rurality of residence at diagnosis. 

 

 

 

 

 

 

 

 

 

Table 4.2-11  Age (in years) at diagnosis by rurality of residence at diagnosis 

Age at 
diagnosis 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

<40 86 2.2 10 1.1 10 1.6 3 1.6 109 1.9 

40-49 185 4.7 29 3.1 33 5.2 13 7.0 260 4.6 

50-59 455 11.7 93 9.8 102 16.0 28 15.1 678 12.0 

60-69 924 23.7 247 26.0 210 33.0 51 27.6 1432 25.3 

70-79 1258 32.3 334 35.2 187 29.4 47 25.4 1826 32.2 

>=80 983 25.2 235 24.7 93 14.6 29 15.7 1340 23.6 

Unknown 4 0.1 2 0.2 2 0.3 14 7.6 22 0.4 

Total 3895 100.0 950 100.0 637 100.0 185 100.0 5667 100.0 
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Figure 4.2-4  Age at diagnosis by distance of residence at diagnosis from the health facility of diagnosis. 
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Table 4.2-12  Age at diagnosis by distance of residence at diagnosis to health facility of diagnosis 

Age at 
diagnosis 

Distance from residence to facility of diagnosis (km) 

Total 

 

0-<5 5-<10 10-<20 20-<50 50-<100 >100 Unknown 
 

N % N % N % N % N % N % N % % 

<40 41 2.1 23 2.0 17 2.0 15 1.6 6 1.4 4 2.4 3 1.5 109 1.9 

40-49 92 4.8 54 4.8 46 5.3 31 3.3 16 3.6 8 4.7 13 6.5 260 4.6 

50-59 210 10.9 143 12.7 109 12.6 111 11.9 50 11.4 23 13.6 32 16.1 678 12.0 

60-69 460 23.8 249 22.0 225 26.0 250 26.9 136 30.9 58 34.3 54 27.1 1432 25.3 

70-79 614 31.8 370 32.7 281 32.5 314 33.7 141 32.0 55 32.5 51 25.6 1826 32.2 

>=80 513 26.5 291 25.8 186 21.5 208 22.3 91 20.7 21 12.4 30 15.1 1340 23.6 

Unknown 3 0.2 0 0 1 0.1 2 0.2 0 0 0 0 16 8.0 22 0.4 

Total 1933 100.0 1130 100.0 865 100.0 931 100.0 440 100.0 169 100.0 199 100.0 5667 100.0 
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Comparison of ethnicity to deprivation, rurality and distance of residence from health facility 
of diagnosis, showed strong relationships, which will need to be taken into account in order to 
understand patterns of care. A higher proportion of Māori patients and Pacific patients were 
living in deprived areas compared to nMnP patients (Table 4.2-13).  The proportions in 
quintile 9-10 (the most deprived) were:  Māori 41%; Pacific 45% and nMnP 14%.  

The proportion of Pacific patients living urban areas was much higher than Māori and nMnP 
patients (91% compared with 61% and 69% respectively, Table 4.2-14).  Consequently the 
distance from the health facility of diagnosis was shorter for Pacific patients than for Māori or 
nMnP (Table 4.2-15).   

 

Table 4.2-13  NZ Deprivation Index of residence at diagnosis by prioritised ethnicity 

Diagnosis 
Deprivation 
Index 2006 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

1-2 32 7.0 8 5.4 1024 20.3 4 14.3 1068 18.8 

3-4 56 12.2 13 8.8 1005 20.0 5 17.9 1079 19.0 

5-6 62 13.5 17 11.5 1116 22.2 5 17.9 1200 21.2 

7-8 102 22.2 39 26.4 986 19.6 2 7.1 1129 19.9 

9-10 189 41.2 66 44.6 720 14.3 1 3.6 976 17.2 

Unknown 18 3.9 5 3.4 181 3.6 11 39.3 215 3.8 

Total 459 100.0 148 100.0 5032 100.0 28 100.0 5667 100.0 

 
 

 

 

Table 4.2-14  Rurality of residence at diagnosis by prioritised ethnicity 

Diagnosis Rurality 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

Urban 282 61.4 134 90.5 3464 68.8 15 53.6 3895 68.7 

Independent urban 79 17.2 5 3.4 865 17.2 1 3.6 950 16.8 

Rural 81 17.6 4 2.7 551 10.9 1 3.6 637 11.2 

Unknown 17 3.7 5 3.4 152 3.0 11 39.3 185 3.3 

Total 459 100.0 148 100.0 5032 100.0 28 100.0 5667 100.0 
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Table 4.2-15  Distance of residence at diagnosis from health facility of diagnosis by 
prioritised ethnicity 

Diagnosis 
distance 

from 
health 
facility 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

0-<5 135 29.4 68 45.9 1724 34.3 6 21.4 1933 34.1 

5-<10 72 15.7 42 28.4 1013 20.1 3 10.7 1130 19.9 

10-<20 64 13.9 22 14.9 775 15.4 4 14.3 865 15.3 

20-<50 90 19.6 8 5.4 830 16.5 3 10.7 931 16.4 

50-<100 59 12.9 2 1.4 378 7.5 1 3.6 440 7.8 

>100 20 4.4 1 0.7 148 2.9 0 0 169 3.0 

Unknown 19 4.1 5 3.4 164 3.3 11 39.3 199 3.5 

Total 459 100.0 148 100.0 5032 100.0 28 100.0 5667 100.0 

 

There was also a strong association between rurality and NZ Deprivation Index of residence at 
diagnosis. The areas with the greatest deprivation were independent urban areas. The 
proportions in the highest quintile (9-10) were: Independent urban 26%; urban 18% and rural 
8% (Table 4.2-16).  The proportions of patients living >50 km from the health facility at which 
they were diagnosed were similar in independent urban and rural areas (10% and 9% 
respectively), both higher than for urban areas (1%).    The areas with the highest deprivation 
tended to be closer to the health facility of diagnosis. Among the areas in the lowest quintile of 
deprivation, 29% of patients lived within 5 km of the health facility at which they were 
diagnosed, compared with 43% in the highest deprivation quintile.  As would be expected 
patients in rural areas tended to live further from the health facility where they were 
diagnosed. 

 

 

 

 

 

 

 

 

 

 

Table 4.2-16  NZ Deprivation Index by rurality of residence at diagnosis 

Diagnosis 
Deprivation 
Index 2006 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

1-2 816 20.9 88 9.3 164 25.7 0 0 1068 18.8 

3-4 776 19.9 144 15.2 159 25.0 0 0 1079 19.0 

5-6 841 21.6 186 19.6 173 27.2 0 0 1200 21.2 

7-8 752 19.3 286 30.1 91 14.3 0 0 1129 19.9 

9-10 685 17.6 242 25.5 49 7.7 0 0 976 17.2 

Unknown 25 0.6 4 0.4 1 0.2 185 100.0 215 3.8 

Total 3895 100.0 950 100.0 637 100.0 185 100.0 5667 100.0 
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Table 4.2-17  Distance from  health facility of diagnosis by rurality of residence at 
diagnosis 

Diagnosis 
distance 

from 
health 
facility 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

0-<5 1676 43.0 255 26.8 2 0.3 0 0 1933 34.1 

5-<10 1084 27.8 18 1.9 28 4.4 0 0 1130 19.9 

10-<20 737 18.9 19 2.0 109 17.1 0 0 865 15.3 

20-<50 312 8.0 328 34.5 291 45.7 0 0 931 16.4 

50-<100 55 1.4 238 25.1 147 23.1 0 0 440 7.8 

>100 22 0.6 90 9.5 57 8.9 0 0 169 3.0 

Unknown 9 0.2 2 0.2 3 0.5 185 100.0 199 3.5 

Total 3895 100.0 950 100.0 637 100.0 185 100.0 5667 100.0 
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Table 4.2-18  Distance from  health facility of diagnosis by NZ Deprivation Index of residence at diagnosis 

Diagnosis 
distance 

from health 
facility 

Deprivation index 2006 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

0-<5 307 28.7 357 33.1 422 35.2 422 37.4 420 43.0 5 2.3 1933 34.1 

5-<10 311 29.1 241 22.3 217 18.1 199 17.6 155 15.9 7 3.3 1130 19.9 

10-<20 218 20.4 177 16.4 210 17.5 145 12.8 108 11.1 7 3.3 865 15.3 

20-<50 143 13.4 199 18.4 193 16.1 215 19.0 171 17.5 10 4.7 931 16.4 

50-<100 51 4.8 67 6.2 111 9.3 115 10.2 95 9.7 1 0.5 440 7.8 

>100 32 3.0 35 3.2 46 3.8 31 2.7 25 2.6 0 0 169 3.0 

Unknown 6 0.6 3 0.3 1 0.1 2 0.2 2 0.2 185 86.0 199 3.5 

Total 1068 100.0 1079 100.0 1200 100.0 1129 100.0 976 100.0 215 100.0 5667 100.0 
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4.2.3 Comparison of demographic characteristics and stage of cancer 

Stage of disease was recorded at 3 points in the patient journey: before surgery for resection of 
their tumour, after surgery (when the pathology report was available) and 8 weeks after 
surgery to allow a window for radiology for detection of metastatic disease to be carried out.  

4.2.3.1 Colon cancer 

Pre-operative stage was unknown for 8% of patients diagnosed with colon cancer (Table 
4.2-19); the remainder could be classified as non-metastatic or metastatic (stage IV) at 
presentation, but as TNM stage is not available for most patients before surgery further 
categorisation was not possible. The proportion of patients who presented with metastatic 
disease was 23%.   

After surgery, disease could be further classified for the majority of patients with colon as 
stage I, II or III; however for 228 (8%) of the stage I-III patients, the exact stage of their disease 
was still unknown after surgery, and they are classified as having non-metastatic NOS (not 
otherwise stated) disease. For 24 patients whose disease was initially classified as stage I-III, 
further investigations found evidence of metastatic disease and their disease was reclassified 
as stage IV.  There were 8 patients for who the information on TNM stage was still incomplete 
after surgery, so the stage of their disease could not be classified post-operatively.  

During the 8 week period after initial surgery 14 patients whose disease was classified as 
Stage I-III post-operatively were found to have metastatic disease (Table 4.2-20). The age 
distribution differed by stage of disease at diagnosis. For patients who were stage I-III the 
proportion who were 70 years or over was 61%, whereas for those with stage IV disease the 
proportion was 52% (Table 4.2-21).  Males were more likely to be diagnosed with stage IV 
disease (53% for men compared with 47% for women) (Table 4.2-22).  There was no 
difference in stage at diagnosis by rurality (Table 4.2-23) although this has not been adjusted 
by gender. Patients living 5-10km from the health facility of diagnosis were slightly more likely 
to be diagnosed with stage I-II disease (73% compared with 70% or less for other distance 
groups) (Table 4.2-24).  There was no clear pattern in stage at diagnosis by deprivation (Table 
4.2-25), although it is noted that Dep9-10 were least likely to be diagnosed with stage I 
disease. Both Māori patients and Pacific patients were more likely to be diagnosed with stage 
IV disease (30% and 34% respectively, compared with 22% for nMnP (Table 4.2-26).  
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Table 4.2-20  Staging of colon cancer patients: comparison of post-operative stage and stage at 8 weeks after surgery 

Post-operative 
stage 

Stage at 8 weeks after resection of primary 

Total % 

I II III 
Non-metastatic 

NOS IV Unknown 

N % N % N % N % N % N % 

I 502 100.0 0 0 0 0 0 0 1 0.1 0 0 503 12.0 

II 0 0 1136 100.0 0 0 0 0 3 0.3 0 0 1139 27.2 

III 0 0 0 0 1025 100.0 0 0 10 1.0 0 0 1035 24.7 

Non-
metastatic 
NOS 0 0 0 0 0 0 228 100.0 0 0 0 0 228 5.4 

IV 0 0 0 0 0 0 0 0 991 98.2 0 0.7 991 23.6 

Unknown 0 0 0 0 0 0 0 0 4 0.4 293 99.3 297 7.1 

Total 502 100.0 1136 100.0 1025 100.0 228 100.0 1009 100.0 293 100.0 4193 100.0 

Table 4.2-19  Staging of colon cancer patients: comparison of pre-operative and post-operative stage.   

Pre-operative 
stage 

Post-operative stage 

Total % 

I II III 
Non-metastatic 

NOS IV Unknown 

N % N % N % N % N % N % 

Non-metastatic 498 99.0 1133 99.5 1025 99.0 228 100.0 24 2.4 8 2.7 2916 69.5 

Metastatic 0 0 0 0 0 0 0 0 956 96.5 0 0 956 22.8 

Unknown 5 1.0 6 0.5 10 1.0 0 0 11 1.1 289 97.3 321 7.7 

Total 503 100.0 1139 100.0 1035 100.0 228 100.0 991 100.0 297 100.0 4193 100.0 
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Table 4.2-21  Age at diagnosis (in years) by pre-operative stage of disease (colon cancer) 

Pre-operative 
stage 

Age at diagnosis (years) 

Total % 

<40 40-49 50-59 60-69 70-79 >=80 Unknown 

N % N % N % N % N % N % N % 

I 5 6.3 11 6.5 53 12.1 123 12.1 191 13.6 118 10.9 2 18.2 503 12.0 

II 19 24.1 36 21.3 108 24.7 267 26.3 399 28.4 310 28.8 0 0 1139 27.2 

III 22 27.8 57 33.7 117 26.8 259 25.5 347 24.7 230 21.3 3 27.3 1035 24.7 

Non-
metastatic 
NOS 3 3.8 1 0.6 11 2.5 27 2.7 62 4.4 121 11.2 3 27.3 228 5.4 

IV 26 32.9 52 30.8 124 28.4 274 27.0 301 21.4 212 19.7 2 18.2 991 23.6 

Unknown 4 5.1 12 7.1 24 5.5 64 6.3 105 7.5 87 8.1 1 9.1 297 7.1 

Total 79 100.0 169 100.0 437 100.0 1014 100.0 1405 100.0 1078 100.0 11 100.0 4193 100.0 
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Table 4.2-22  Gender by pre-operative stage of disease (colon cancer) 

Pre-operative stage 

Gender 

Total % 

Female Male 

N % N % 

I 267 12.4 236 11.6 503 12.0 

II 595 27.6 544 26.7 1139 27.2 

III 532 24.7 503 24.7 1035 24.7 

Non-metastatic NOS 135 6.3 93 4.6 228 5.4 

IV 472 21.9 519 25.5 991 23.6 

Unknown 154 7.1 143 7.0 297 7.1 

Total 2155 100.0 2038 100.0 4193 100.0 

 

Table 4.2-23  Rurality of residence at diagnosis by pre-operative stage of disease (colon cancer) 

Pre-operative stage 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

I 324 11.1 111 15.3 58 12.8 10 9.6 503 12.0 

II 805 27.6 192 26.5 123 27.2 19 18.3 1139 27.2 

III 707 24.3 183 25.3 124 27.4 21 20.2 1035 24.7 

Non-metastatic NOS 182 6.3 28 3.9 14 3.1 4 3.8 228 5.4 

IV 692 23.8 171 23.6 117 25.8 11 10.6 991 23.6 

Unknown 202 6.9 39 5.4 17 3.8 39 37.5 297 7.1 

Total 2912 100.0 724 100.0 453 100.0 104 100.0 4193 100.0 
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Table 4.2-24  Distance from residence to the health facility at the time of diagnosis by pre-operative stage of disease (colon cancer) 

Pre-operative stage 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

I 169 11.7 104 12.2 74 11.4 91 13.3 54 12.1 11 9.8 503 12.0 

II 413 28.5 233 27.3 174 26.8 172 25.2 127 28.3 20 17.9 1139 27.2 

III 350 24.2 216 25.4 154 23.7 175 25.7 117 26.1 23 20.5 1035 24.7 

Non-metastatic NOS 79 5.5 62 7.3 36 5.5 34 5.0 13 2.9 4 3.6 228 5.4 

IV 334 23.1 203 23.8 162 24.9 171 25.1 106 23.7 15 13.4 991 23.6 

Unknown 104 7.2 34 4.0 50 7.7 39 5.7 31 6.9 39 34.8 297 7.1 

Total 1449 100.0 852 100.0 650 100.0 682 100.0 448 100.0 112 100.0 4193 100.0 

Table 4.2-25  NZ Deprivation Index (quintile) of residence by pre-operative stage of disease (colon cancer) 

Pre-operative stage 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

I 107 13.4 101 12.6 121 13.2 97 11.5 64 9.0 13 10.2 503 12.0 

II 205 25.7 210 26.3 252 27.6 250 29.7 199 28.0 23 18.1 1139 27.2 

III 207 25.9 209 26.1 220 24.1 208 24.7 165 23.2 26 20.5 1035 24.7 

Non-metastatic NOS 39 4.9 49 6.1 45 4.9 41 4.9 47 6.6 7 5.5 228 5.4 

IV 192 24.1 186 23.3 217 23.7 192 22.8 188 26.4 16 12.6 991 23.6 

Unknown 48 6.0 45 5.6 59 6.5 55 6.5 48 6.8 42 33.1 297 7.1 

Total 798 100.0 800 100.0 914 100.0 843 100.0 711 100.0 127 100.0 4193 100.0 
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Table 4.2-26  Prioritised ethnicity by pre-operative stage of disease (colon cancer) 

Pre-operative stage 

Prioritised ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

I 30 9.7 5 5.8 462 12.2 6 33.3 503 12.0 

II 68 21.9 17 19.8 1048 27.7 6 33.3 1139 27.2 

III 76 24.5 26 30.2 930 24.6 3 16.7 1035 24.7 

Non-metastatic NOS 9 2.9 6 7.0 213 5.6 0 0 228 5.4 

IV 98 31.6 30 34.9 862 22.8 1 5.6 991 23.6 

Unknown 29 9.4 2 2.3 264 7.0 2 11.1 297 7.1 

Total 310 100.0 86 100.0 3779 100.0 18 100.0 4193 100.0 
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4.2.3.2 Rectal cancer 
 

Rectal cancer staging is more complex because many of the patients have chemotherapy or 
radiotherapy before their initial surgery.  In this report we have therefore used the pre-
operative stage variable to classify patients into groups for examining the patient journey.  

Overall 76% of the patients with rectal cancer presented with non-metastatic disease (Table 
4.2-27).  Of these 1066 patients, 7 were found to have metastatic disease by the time they had 
surgery to provide pathology.  

The proportion diagnosed with stage IV disease was smaller for older patients (34% of those 
aged over 70 years compared with 40% of those under 50). There was no difference between 
men and women in the proportion diagnosed with metastatic rectal cancer vs. non-metastatic.  
There were no clear patterns in the stage distribution by rurality, distance from the health 
facility of diagnosis or deprivation score, but a greater proportion of Māori patients was 
diagnosed with metastatic disease (29% compared with 22% for Pacific patients and 18% for 
nMnP patients). 

 

 

Table 4.2-27  Staging of rectal cancer patients: comparison of pre-
operative and post-operative stage 

Pre-operative 
stage 

Post–operative stage 

Total % 

Stage I-III Stage IV Unknown 

N % N % N % 

Non-
metastatic 1055 99.7 7 2.5 4 6.1 1066 76.1 

Metastatic 0 0 270 97.5 1 1.5 271 19.3 

Unknown 3 0.3 0 0 61 92.4 64 4.6 

Total 1058 100.0 277 100.0 66 100.0 1401 100.0 

 

 



  Page 61 of 432 
The PIPER Project final report, 7 August 2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.2-28  Age at diagnosis (in years) by pre-operative stage of disease (rectal cancer) 

Pre-operative 
stage 

Age at diagnosis (years) 

Total % 

<40 40-49 50-59 60-69 70-79 >=80 Unknown 

N % N % N % N % N % N % N % 

Non-metastatic 22 73.3 73 80.2 163 71.5 315 78.6 305 75.1 187 77.3 1 33.3 1066 76.1 

Metastatic 7 23.3 15 16.5 58 25.4 78 19.5 74 18.2 38 15.7 1 33.3 271 19.3 

Unknown 1 3.3 3 3.3 7 3.1 8 2.0 27 6.7 17 7.0 1 33.3 64 4.6 

Total 30 100.0 91 100.0 228 100.0 401 100.0 406 100.0 242 100.0 3 100.0 1401 100.0 

Table 4.2-29  Gender by pre-operative stage of disease (rectal cancer) 

Pre-operative 
stage 

Gender 

Total % 

Female Male 

N % N % 

Non-metastatic 
400 76.2 666 76.0 1066 76.1 

Metastatic 103 19.6 168 19.2 271 19.3 

Unknown 22 4.2 42 4.8 64 4.6 

Total 525 100.0 876 100.0 1401 100.0 
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Table 4.2-30  Rurality of residence at diagnosis by pre-operative stage of disease (rectal 
cancer) 

Pre-operative 
stage 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

Non-
metastatic 738 76.6 174 78.7 135 75.4 19 50.0 1066 76.1 

Metastatic 180 18.7 42 19.0 40 22.3 9 23.7 271 19.3 

Unknown 45 4.7 5 2.3 4 2.2 10 26.3 64 4.6 

Total 963 100.0 221 100.0 179 100.0 38 100.0 1401 100.0 

 

 

Table 4.2-31  Distance from residence to the health facility at the time of diagnosis by pre-operative stage of disease (rectal 
cancer) 

Pre-operative 
stage 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

Non-
metastatic 364 77.0 208 75.6 160 76.6 195 79.9 115 73.7 24 54.5 1066 76.1 

Metastatic 85 18.0 52 18.9 40 19.1 46 18.9 38 24.4 10 22.7 271 19.3 

Unknown 24 5.1 15 5.5 9 4.3 3 1.2 3 1.9 10 22.7 64 4.6 

Total 473 100.0 275 100.0 209 100.0 244 100.0 156 100.0 44 100.0 1401 100.0 
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Table 4.2-33  Prioritised ethnicity by pre-operative stage of disease (rectal cancer) 

Pre-operative 
stage 

Prioritised ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

Non-
metastatic 91 66.9 43 72.9 928 77.2 4 100.0 1066 76.1 

Metastatic 40 29.4 13 22.0 218 18.1 0 0 271 19.3 

Unknown 5 3.7 3 5.1 56 4.7 0 0 64 4.6 

Total 136 100.0 59 100.0 1202 100.0 4 100.0 1401 100.0 

Table 4.2-32  NZ Deprivation Index (quintile) of residence by pre-operative stage of disease (rectal cancer) 

Pre-operative 
stage 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

Non-
metastatic 200 75.5 219 80.8 228 81.4 211 74.8 183 70.9 25 55.6 1066 76.1 

Metastatic 48 18.1 44 16.2 42 15.0 62 22.0 65 25.2 10 22.2 271 19.3 

Unknown 17 6.4 8 3.0 10 3.6 9 3.2 10 3.9 10 22.2 64 4.6 

Total 265 100.0 271 100.0 280 100.0 282 100.0 258 100.0 45 100.0 1401 100.0 



  Page 64 of 432 
The PIPER Project final report, 7 August 2015 

4.2.4 Key points: Demographic characteristics 
74% of the PIPER patients were diagnosed with colon cancer and 25% with rectal cancer (1% 
unknown) 

- The proportions with rectal cancer (compared to colon cancer) were higher for Māori 
and Pacific patients (30% and 41% respectively) than for nMnP patients. 

- Colon cancer is slightly more common in females than males; rectal cancer is almost 
twice as common in males as females.  

- Rectal cancer has a younger median age at presentation than colon cancer.  

Māori and Pacific patients have higher deprivation index than nMnP, and those with the 
highest deprivation index also have the highest proportion who presented with metastatic 
disease.  

Pacific patients are mostly urban, and whilst most Māori live in urban and independent urban 
areas, Māori have the highest proportion of their population living in rural areas.  

- Māori have the highest proportion of people living >20km from facility of diagnosis 
(37% compared to 27% nMnP); Pacific patients have the highest proportion living 
<10km from facility of diagnosis (46% compared to 34% nMnP)   

- Rural patients have a younger median age at presentation, although this has not been 
corrected for population characteristics or ethnicity.  

The overall stage distribution for colon cancer in this cohort is: 

- Stage I: 12% 
- Stage II: 27% 
- Stage III: 25% 
- Stage IV: 24% 
- Non-metastatic (not otherwise stated) 5%; Unknown: 7% 

The overall stage distribution for rectal cancer in this cohort is: 

- Non-metastatic (stage I-III): 76% 
- Stage IV: 19% 
- Unknown: 5% 

Older patients are slightly less likely to present with metastatic disease than younger patients.  

There is no gender difference between proportions with metastatic disease 

Rural patients are slightly more likely to present with metastatic disease, although are also 
younger. Those who live >50km from the health facility of diagnosis are slightly more likely to 
present with metastatic disease than those living closer. Māori and Pacific are more likely to 
present with metastatic disease than nMnP (29% and 22% compared to 18%). Age at 
diagnosis is likely to be influencing these comparisons, and this plus the complex relationships 
between ethnicity, rurality and distance will be examined in our second phase of analysis. 
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4.2.5 Discussion: Demographic characteristics 
 

The stage of CRC at diagnosis is the single most powerful prognostic variable, and is the 
principal determinant of treatment.  

NZ has a relatively higher proportion of patients diagnosed with stage IV (metastatic) disease 
than other territories.  

In the SEER database, 40% of cases are stage I or II, 36% stage III, 20% stage IV, and 5% 
unknown. The PIPER cohort has a higher proportion of stage IV cancers, but a similar 
proportion of “non-metastatic” cancers, although the comparison is complicated by 7% of 
cases being non-metastatic but not further characterised.  

The proportion of stage IV colon cancers in Australia is 19%, and 17% for rectal cancer, which 
are both lower than NZ. In the UK 17% of both colon and rectal cancer presents as stage IV.8 

The stage distribution seen in NZ is that of an unscreened population, with the lowest 
proportion of cancers being stage I. Results from population screening trials demonstrate that 
the proportion of stage I CRCs increases with screening, and this is also seen when 
programmes are introduced to the general population, with the proportions with stage I 
cancer increasing by 4-6% when screening is introduced, some areas having up to 18% stage I 
cancers.9 

The Ministry of Health is currently running a Bowel Screening pilot in Waitemata DHB which is 
due to complete in 2015. If rolled out nationally, this is likely to impact on the overall stage 
distribution.  

The staging system used by the American Joint Committee on Cancer (AJCC) has been updated 
since the PIPER cohort. The 7th edition was published in 2010, 29 and the sixth edition was in 
use in 2007-2008. The definitions of T1-4, N1-2 and Stages 1-4 have not changed between 
versions 6 and versions 7. There has been the elaboration of T4 into T4a (tumour present on 
serosal surface) to T4b (tumour invading adjacent organs). Stage IIC has been developed, and 
comprises T4bN0M0.  

AJCC version 7 has improved prognostic accuracy for some subclasses. Analysis in PIPER is 
restricted to the four core AJCC stages (I-IV) and therefore is not affected by the changes in 
subclasses between versions 6 and 7. 

Previous research has shown that although Māori have a lower incidence of colon and rectal 
cancer than non-Māori, the incidence in Māori has been rising much more quickly than in non-
Māori, and the gap between Māori and non-Māori has been reducing rapidly. 4 Data on Pacific 
patients is more scarce.21 The PIPER cohort demonstrates that a high proportion of Māori and 
Pacific patients diagnosed with CRC present with advanced stage disease.  
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4.3 Colon Cancer: Presentation to hospital care 

4.3.1 Key performance indicators (KPIs) for presentation for colon cancer 

The key performance indicators we have used for presentation to hospital care are: 

1. Emergency presentation into hospital care 
2. Evidence of bowel obstruction at presentation 

Presentation to the Emergency Department (ED) as the path leading to the diagnosis of CRC 
may be a surrogate measure for late presentation, severe symptoms, or the need for 
emergency surgery. Presentation to hospital care through the ED rather than outpatient 
referral may suggest barriers to or within primary care. Overall 36% of lung cancer patients in 
NZ present via the ED, with higher proportions for those of Pacific ethnicity.30 The UK National 
Bowel Cancer audit reported that 21% of patients presented as an emergency with CRC, but 
did not report by colon and rectal cancer separately.  

CRC presenting with bowel obstruction is recognised to be associated with poor prognosis, 
although is not specifically listed as a prognostic variable in the AJCC staging manual version 6. 
Bowel obstruction is associated with a survival decrement of as much as 25% at 5 years. This 
persists in most studies in multivariate analyses. 31 It has been suggested that obstructed right 
sided tumours may have worse outcome than obstructed tumours at other primary tumour 
sites although this has not been demonstrated consistently across studies.  

Both bowel obstruction and emergency presentation are associated with emergency surgery. 
Those who undergo emergency surgery in the UK have a mortality of 9.2% compared to 2.1% 
for those who undergo elective resection. 7 Understanding the rates of emergency presentation 
and bowel obstruction and analysing factors associated with emergency and late presentation 
may lead to a reduction in morbidity and mortality from colon and rectal cancer.   

 

4.3.2 PIPER analysis cohorts for colon cancer 

Of the 5667 patients in the total PIPER cohort, review of the hospital notes found one patient 
diagnosed during 2005, four diagnosed during  2010 and one diagnosed during 2012 (Table 
4.3-1).  For a further 19 patients the year of diagnosis was unknown. In addition, for 65 
patients the site of the primary tumour was unknown. For those 65 patients much of the 
clinical data is missing, so they were excluded from further analysis. 
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Table 4.3-1  Site of primary tumour by year of diagnosis as extracted 
from the clinical notes in the PIPER study 

PIPER 
year of 

diagnosis 

Site of primary tumour 

Total % 

Colon Rectum Unknown 

N % N % N % 

2005 1 0.0 0 0 0 0 1 0.0 

2006 215 5.1 89 6.4 5 6.8 309 5.5 

2007 1825 43.5 632 45.1 24 32.9 2481 43.8 

2008 1892 45.1 571 40.8 19 26.0 2482 43.8 

2009 249 5.9 104 7.4 17 23.3 370 6.5 

2010 3 0.1 1 0.1 0 0 4 0.1 

2012 0 0 1 0.1 0 0 1 0.0 

Unknown 8 0.2 3 0.2 8 11.0 19 0.3 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 

 

4.3.3 Presentation to hospital care for colon cancer 
 

4.3.3.1 Rurality for colon cancer 

There were 3717 patients diagnosed with colon cancer in the years 2007 and 2008. Of these, 
rurality of residence at diagnosis was unknown for 83. These 83 patients are excluded from 
the analyses in this section.   

The overall proportion of patients presenting to hospital care as an emergency was 34% (95% 
CI: 33 to 36) (Table 4.3-2).  The proportion did not differ by rurality (p=0.7). The overall 
proportion presenting with obstruction was 22% (95% CI: 20 to 23), however the proportion 
presenting with obstruction was higher for those from independent urban areas than urban or 
rural areas (p=0.0003) (Table 4.3-3).  There were differences in the characteristics of patients 
between urban and rural areas, for example age and comorbidity and ethnicity, which may 
influence this comparison, and this will be examined in the second phase of analysis.  

The majority of patients presented to a surgical service (60%, 95% CI: 59 to 62); the next most 
common was gastroenterology (25%, 95% CI: 24to 27) (Table 4.3-4).  Urban patients were 
much more likely to be seen initially by a gastroenterologist (29%) than independent urban 
(16%) or rural patients (20%). Whereas for independent urban and rural patients their initial 
specialist was more likely to be a surgeon (73% and 69% respectively compared with 59% for 
urban patients).  This is likely to be reflect the particular services available.  The method of 
diagnosis will be examined in further sections of the report.  
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Table 4.3-2  Emergency presentation into hospital care by rurality (p-value 
calculation excludes unknowns) 

Emergency 
presentation 
into hospital 

care 

Rurality of residence at time of diagnosis 

Total % 

 

Urban 
Independent 

urban Rural 
 

N % N % N % p-value* 

Yes 876 33.9 233 35.7 131 33.2 1240 34.1 0.7 

No 1583 61.2 398 60.9 249 63.2 2230 61.4  

Unknown 128 4.9 22 3.4 14 3.6 164 4.5  

Total 2587 100.0 653 100.0 394 100.0 3634 100.0  

 

 

 

Table 4.3-3  Evidence of obstruction at presentation into hospital care by rurality (p-
value calculation excludes unknowns) 

Evidence of 
obstruction 

Rurality of residence at time of diagnosis 

Total % 

 

Urban 
Independent 

urban Rural 
 

N % N % N % p-value 
Yes 528 20.4 182 27.9 83 21.1 793 21.8 0.0003 

No 1954 75.5 449 68.8 295 74.9 2698 74.2  

Unknown 105 4.1 22 3.4 16 4.1 143 3.9  

Total 2587 100.0 653 100.0 394 100.0 3634 100.0  
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4.3.3.2 Distance from health facility of diagnosis for colon cancer 

Of the 3717 patients diagnosed with colon cancer in the year 2007 and 2008, distance from the 
health facility of diagnosis to the meshblock (defined area) of their residence at the time of 
diagnosis could not be calculated for 89 patients. 

There was no difference in the proportion presenting as an emergency by distance from health 
facility of diagnosis (p=0.9) (Table 4.3-5).  There was some evidence of a difference in the 
proportion presenting with obstruction with different distance from the diagnostic facility, 
however the proportion did not increase with increasing distance from the diagnostic facility 
(Table 4.3-6). The groups with the lowest proportions presenting with obstruction were those 
living 5-10 and 10-20 kms away from the diagnostic facility (19% and 18% respectively, 
compared with 23% or over in the other areas, p=0.005). These areas 10-20 km away also had 
a higher number of patients who presented to gastroenterology (p<0.0001) (Table 4.3-7). The 
proportion was 30% for those 10-20km away compared with 25% or less for the remainder.  

Table 4.3-4  Department undertaking first specialist assessment by rurality (p-value calculation 
excludes unknowns) 

Department undertaking 
FSA - final field 

Rurality of residence at time of diagnosis 

Total % 

 

Urban 
Independent 

urban Rural 
 

N % N % N % p-value* 
Surgical 1445 55.9 474 72.6 272 69.0 2191 60.3 <0.0001 

Gastroenterology 738 28.5 106 16.2 77 19.5 921 25.3  

General Medicine 312 12.1 55 8.4 35 8.9 402 11.1  

Medical Oncology 18 0.7 3 0.5 2 0.5 23 0.6  

Other medical specialty 20 0.8 4 0.6 1 0.3 25 0.7  

Emergency Department 12 0.5 3 0.5 0 0 15 0.4  

Obstetrics & Gynaecology 9 0.3 1 0.2 2 0.5 12 0.3  

Other surgical specialty 3 0.1 1 0.2 1 0.3 5 0.1  

Radiation Oncology 2 0.1 1 0.2 1 0.3 4 0.1  

Unknown 28 1.1 5 0.8 3 0.8 36 1.0  

Total 2587 100.0 653 100.0 394 100.0 3634 100.0  

*p-value is calculated on a table with Medical Oncology to Radiation Oncology grouped as Other 
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Table 4.3-5  Emergency presentation into hospital care by distance of residence from health facility of diagnosis 
(p-value calculation excludes unknowns) 

Emergency 
presentation 
into hospital 

care 

Distance from residence to facility of diagnosis (km) 

Total % 

 

0-<5 5-<10 10-<20 20-<50 50>/= 
 

N % N % N % N % N % p-value 
Yes 451 34.8 255 33.4 185 32.5 214 35.3 134 33.9 1239 34.2 0.9 

No 790 61.0 476 62.4 347 61.0 369 60.9 247 62.5 2229 61.4  

Unknown 54 4.2 32 4.2 37 6.5 23 3.8 14 3.5 160 4.4  

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0  

 

 

Table 4.3-6  Evidence of obstruction at presentation into hospital care by distance of residence from health facility 
of diagnosis (p-value calculation excludes unknowns) 

Evidence of 
obstruction 

Distance from residence to facility of diagnosis (km) 

Total % 

 

0-<5 5-<10 10-<20 20-<50 50>/= 
 

N % N % N % N % N % p-value 
Yes 295 22.8 146 19.1 102 17.9 158 26.1 91 23.0 792 21.8 0.005 

No 953 73.6 589 77.2 442 77.7 433 71.5 279 70.6 2696 74.3  

Unknown 47 3.6 28 3.7 25 4.4 15 2.5 25 6.3 140 3.9  

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0  
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Table 4.3-7  Department undertaking the first specialist assessment by distance of residence from health facility of diagnosis 
(p-value calculation excludes unknowns) 

Department undertaking 
FSA – final field 

Distance from residence to facility of diagnosis (km) 

Total % 

 

0-<5 5-<10 10-<20 20-<50 50>/= 
 

N % N % N % N % N % p-value* 
Surgical 806 62.2 441 57.8 308 54.1 372 61.4 263 66.6 2190 60.4 <0.0001 

Gastroenterology 308 23.8 197 25.8 173 30.4 154 25.4 88 22.3 920 25.4  

General Medicine 148 11.4 93 12.2 65 11.4 64 10.6 31 7.8 401 11.1  

Medical Oncology 8 0.6 5 0.7 5 0.9 2 0.3 3 0.8 23 0.6  

Other medical specialty 6 0.5 8 1.0 4 0.7 5 0.8 2 0.5 25 0.7  

Emergency Department 3 0.2 7 0.9 1 0.2 2 0.3 2 0.5 15 0.4  

Obstetrics & Gynaecology 4 0.3 2 0.3 3 0.5 1 0.2 2 0.5 12 0.3  

Other surgical specialty 2 0.2 0 0 0 0 3 0.5 0 0 5 0.1  

Radiation Oncology 3 0.2 0 0 0 0 1 0.2 0 0 4 0.1  

Unknown 7 0.5 10 1.3 10 1.8 2 0.3 4 1.0 33 0.9  

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0  

*p-value is calculated on a table with Medical Oncology to Radiation Oncology grouped as Other 
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4.3.3.3 Area of deprivation of residence at diagnosis for colon cancer 
 

Of the 3717 patients diagnosed with colon cancer in the years 2007 and 2008 the NZ 
Deprivation Index of their residence at diagnosis was unknown for 104 patients. These 104 
patients are excluded from this section.   

The proportion of patients presenting as an emergency increased with higher  deprivation, 
from 29% in the highest quintile to 43% in the lowest quintile (p<0.0001) (Table 4.3-8). The 
proportion presenting with obstruction did increase with increasing deprivation (from 19% to 
25%)  but the differences in proportions were not statistically significant overall (p=0.2) 
(Table 4.3-9).  Patients in lower deprivation areas were more likely to have been seen first by a 
gastroenterologist (30% of quintile 1-2 patients compared with 19% of quintile 9-10, 
p=0<0.0001) (Table 4.3-10). 
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Table 4.3-8  Emergency presentation into hospital care by NZ Deprivation Index quintile (p-value calculation excludes 
unknowns) 

Emergency 
presentation 
into hospital 

care 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 

1-2 3-4 5-6 7-8 9-10 
 

N % N % N % N % N % p-value 
Yes 210 29.3 229 31.4 278 33.6 255 34.3 258 43.4 1230 34.0 <0.0001 

No 461 64.3 458 62.7 518 62.6 466 62.6 317 53.4 2220 61.4  

Unknown 46 6.4 43 5.9 32 3.9 23 3.1 19 3.2 163 4.5  

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0  

*The NZ Deprivation Index is an area measure of deprivation. Higher values index indicate greater deprivation. 

 

 

Table 4.3-9  Evidence of obstruction at presentation into hospital care by NZ Deprivation Index quintile (p-value 
calculation excludes unknowns) 

Evidence of 
obstruction 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 

1-2 3-4 5-6 7-8 9-10 
 

N % N % N % N % N % p-value 
Yes 136 19.0 154 21.1 184 22.2 167 22.4 150 25.3 791 21.9 0.2 

No 542 75.6 540 74.0 611 73.8 558 75.0 429 72.2 2680 74.2  

Unknown 39 5.4 36 4.9 33 4.0 19 2.6 15 2.5 142 3.9  

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0  
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Table 4.3-10  Department undertaking first specialist assessment by NZ Deprivation Index quintile (p-value calculation excludes 
unknowns) 

Department undertaking 
FSA – final field 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 

1-2 3-4 5-6 7-8 9-10 
 

N % N % N % N % N % p-value* 

Surgical 421 58.7 423 57.9 497 60.0 462 62.1 376 63.3 2179 60.3 <0.0001 

Gastroenterology 213 29.7 206 28.2 209 25.2 175 23.5 114 19.2 917 25.4  

General Medicine 60 8.4 74 10.1 95 11.5 88 11.8 81 13.6 398 11.0  

Medical Oncology 6 0.8 7 1.0 4 0.5 3 0.4 3 0.5 23 0.6  

Other medical specialty 4 0.6 4 0.5 6 0.7 5 0.7 6 1.0 25 0.7  

Emergency Department 3 0.4 2 0.3 3 0.4 3 0.4 4 0.7 15 0.4  

Obstetrics & Gynaecology 0 0 5 0.7 5 0.6 1 0.1 1 0.2 12 0.3  

Other surgical specialty 0 0 1 0.1 1 0.1 0 0 3 0.5 5 0.1  

Radiation Oncology 0 0 1 0.1 1 0.1 0 0 2 0.3 4 0.1  

Unknown 10 1.4 7 1.0 7 0.8 7 0.9 4 0.7 35 1.0  

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0  

*p-value is calculated on a table with Medical Oncology to Radiation Oncology grouped as Other 
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4.3.3.4 Ethnicity for colon cancer 

For the description of presentation for ethnicity we used the extended PIPER cohort.   There 
were 4181 patients in this cohort who were diagnosed with colon cancer in 2006-2009, but 
ethnicity was unknown for 18, leaving 4,163 patients to be included in the analysis. 

 
The proportion of Māori patients who presented as an emergency was 44%, and for Pacific 
patients it was 51%.  For nMnP the proportion was 33% (p<0.0001).  The proportion of 
patients presenting with obstruction was similar in all three ethnic groups (21-24%).  Māori 
patients were much less like to have been assessed first by a gastroenterologist (18%, 
compared with 33% for Pacific patients and 26% for nMnP patients (p=0.01).  

 

Table 4.3-11  Emergency presentation into hospital care by prioritised ethnicity 

Emergency 
presentation 
into hospital 

care 

Prioritised Ethnicity 

Total % 

 

Māori Pacific nMnP 
 

N % N % N % p-value 

Yes 136 44.0 43 51.2 1235 32.8 1414 34.0 p<0.0001 

No 161 52.1 40 47.6 2305 61.1 2506 60.2  

Unknown 12 3.9 1 1.2 230 6.1 243 5.8  

Total 309 100.0 84 100.0 3770 100.0 4163 100.0  

 
 

Table 4.3-12  Evidence of obstruction at presentation by prioritised ethnicity 

Evidence of 
obstruction 

Prioritised Ethnicity 

Total % 

 

Māori Pacific nMnP  

N % N % N % p-value 

Yes 73 23.6 18 21.4 793 21.0 884 21.2 p=0.7 

No 229 74.1 65 77.4 2768 73.4 3062 73.6  

Unknown 7 2.3 1 1.2 209 5.5 217 5.2  

Total 309 100.0 84 100.0 3770 100.0 4163 100.0  
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Table 4.3-13  Department undertaking first specialist assessment by prioritised ethnicity 

Department undertaking 
FSA - final field 

Prioritised Ethnicity 

Total % 

 

Māori Pacific nMnP  

N % N % N % p-value 

Surgical 200 64.7 43 51.2 2220 58.9 2463 59.2 0.01 

Gastroenterology 55 17.8 28 33.3 982 26.0 1065 25.6  

General Medicine 41 13.3 13 15.5 402 10.7 456 11.0  

Medical Oncology 4 1.3 0 0 22 0.6 26 0.6  

Other medical specialty 2 0.6 0 0 27 0.7 29 0.7  

Emergency Department 1 0.3 0 0 15 0.4 16 0.4  

Obstetrics & Gynaecology 3 1.0 0 0 10 0.3 13 0.3  

Other surgical specialty 1 0.3 0 0 4 0.1 5 0.1  

Radiation Oncology 0 0 0 0 4 0.1 4 0.1  

Unknown 2 0.6 0 0 84 2.2 86 2.1  

Total 309 100.0 84 100.0 3770 100.0 4163 100.0  

*p-value is calculated on a table with Medical Oncology to Radiation Oncology grouped as Other 

 
 

4.3.4 Key points: for presentation for colon cancer 

Emergency presentation into hospital care: 

- 34% of patients with colon cancer presented to the ED as mode of first presentation.  
- 44% of Māori and 51% of Pacific patients presented via ED, compared to 33% nMnP 

(p<0.0001) 
- Independent urban patients had a slightly higher proportion presenting as an 

emergency (36%) compared to urban (34%) and rural (33%) 
- Distance to health facility of diagnosis was not associated with emergency presentation 
- The proportion of patients presenting as an emergency increased with higher 

deprivation (29% of Dep1-2 increasing across quintiles to 43% of Dep9-10; p=0.0001) 

Presentation with obstruction: 

- 22% of patients with colon cancer presented with evidence of obstruction 
- Independent urban patients were most likely to present with obstruction (28% for 

independent urban, 20% for urban, 21% rural; p=0.0003).  
- there was a statistically significant association between distance to health facility of 

diagnosis and presentation with obstruction, with those living 5-20km from health 
facility of diagnosis being most likely to present obstructed. (p=0.005) 

- Although 51% of Pacific patients present via the ED, 21% had obstruction 
- Māori were slightly more likely to present with obstruction, although the differences 

were not statistically significant in this provisional and unadjusted analysis.  
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First specialist assessment: 

- 60% of patients with colon cancer are diagnosed following a first specialist assessment 
(FSA) with a surgical department, and 25% through gastroenterology 

- there was a statistically significant association between department of FSA and 
distance to health facility of diagnosis, with those living 10-20km from health facility of 
diagnosis being most likely to be diagnosed via gastroenterology. The same statistically 
significant pattern is seen with rectal cancer diagnoses.  

- there was a statistically significant association between deprivation and department of 
FSA, with the proportion seen by a gastroenterologist decreasing with higher levels of 
deprivation.  

- The proportion of patients diagnosed via surgical FSA increased slightly across 
quintiles (Dep 1-2, 59%; Dep9-10, 63%; p<0.0001) 

 

4.3.5 Discussion: for presentation for colon cancer 
The proportion of patients presenting to the ED in NZ is notably higher than in the UK, with 
34% of patients with colon cancer presenting this way compared to 21% in the UK. 7 A higher 
proportion of Māori and Pacific patients present via ED compared to nMnP. Whilst Māori have 
a slightly higher proportion presenting with obstruction than nMnP, this does not appear to 
account for the difference in proportions presenting via ED.  

These results have not yet been adjusted for age or gender, and further analyses will be 
undertaken to help clarify the potential relationships between emergency presentation, site of 
primary tumour, ethnicity, rurality and deprivation.  

There is a clear difference between the proportion of colon cancer and rectal cancer 
presenting via the ED (data presented in section 4.7.3). Care in the ED is free of charge 
whereas primary care often carries an associated part charge. It may be plausible to consider 
whether more deprived groups may preferentially use ED as a subsidised substitute for their 
GP. However if this were the case, it could be expected to see a similar proportion of patients 
with rectal cancer presenting to the ED as colon cancer. As this is not seen, it may suggest that 
other factors are at play.  

The UK National Bowel Cancer Audit reports proportions presenting as emergency rather than 
presenting as obstruction. Whilst definitive comparators are not available, estimates vary 
between 8-29% of colon cancer cases presenting with obstruction.32 Rates of emergency 
presentation in the UK vary by region, and this may be reflective of lack of screening, 
inadequacies in diagnostic services, or late engagement of patients with health-care providers. 
Emergency presentation could be highlighted as a variable for further study.  

It remains unclear whether the adverse prognosis associated with bowel obstruction is 
associated with disease characteristics or whether the obstruction itself promotes metastatic 
spread. A single institution prospective database reported that patients with CRC and 
malignant obstruction treated with stents compared to those going directly to surgery had 
similar overall survival (30 v 31 months).33 This may suggest that measures to ameliorate 
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obstruction may impact on need for emergency surgery but do not reduce cancer-related 
mortality. Further efforts to detect colon cancer prior to obstruction are clearly warranted.  

It is of note that our unadjusted analyses show differences in rates of presentation to ED and 
with obstruction by rurality, distance to health facility of diagnosis, deprivation, and ethnicity. 
Disentangling the likely complex interrelations between these factors is beyond the scope of 
the currently funded project, but subsequent work is already planned to analyse this further.    

  

Highlights: Colon Cancer  

Presentation to hospital care 
34% of patients with colon cancer presented via ED  

22% of patients with colon cancer presented with bowel obstruction 
with 28% of independent urban patients having obstruction 
(unadjusted comparison) 

Surgical Services were the first speciality seen by 60% of patients 
with colon cancer 

Māori and Pacific patients were more likely to present to hospital 
care via ED than nMnP patients (unadjusted comparison) 
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4.4 Colon Cancer: Demographic and clinical characteristics of patients at 
diagnosis 

4.4.1 Demographic characteristics for colon cancer 

4.4.1.1 Rurality of residence at diagnosis for colon cancer 

Of the 3717 patients with colon cancer, rurality of residence at diagnosis was unknown for 83, 
so 3634 patients are included in the analyses in this section.  

Patients in rural areas tended to be younger than those from urban or independent urban 
areas. In particular, the proportions of patients over 80 years of age were 17% for rural areas, 
28% for urban areas and 26% for independent urban areas (Table 4.4-1). This means that any 
differences in management by age may manifest as differences in management by rurality, so 
care needs to be take in interpretation. There was also a difference in the proportions of males 
and females in the urban/rural areas (Table 4.4-2).  The proportions of females were 44% for 
rural, 54% for urban and 50% for independent urban.  

The distribution of the comorbidity scores varied by rurality of the area of residence (Table 
4.4-3). In rural areas only 10% of the patients had a comorbidity score of 3 or more, compared 
with 15% in urban areas and 17% in independent urban areas (Table 4.4-3).This may be 
reflecting the differences in age distribution.  

 

Table 4.4-1  Age (in years) at diagnosis by rurality of residence at 
diagnosis for patients with colon cancer 

Age at 
diagnosis 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

<40 45 1.7 5 0.8 7 1.8 57 1.6 

40-49 95 3.7 14 2.1 13 3.3 122 3.4 

50-59 255 9.9 56 8.6 51 12.9 362 10.0 

60-69 580 22.4 154 23.6 126 32.0 860 23.7 

70-79 880 34.0 247 37.8 131 33.2 1258 34.6 

>=80 732 28.3 176 27.0 65 16.5 973 26.8 

Unknown 0 0 1 0.2 1 0.3 2 0.1 

Total 2587 100.0 653 100.0 394 100.0 3634 100.0 
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Table 4.4-2  Gender by rurality of residence at diagnosis for patients 
with colon cancer 

Gender 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Female 1385 53.5 327 50.1 172 43.7 1884 51.8 

Male 1202 46.5 326 49.9 222 56.3 1750 48.2 

Total 2587 100.0 653 100.0 394 100.0 3634 100.0 

 

 

Table 4.4-3  C3 comorbidity score by rurality of residence at 
diagnosis for patients with colon cancer  

C3 
comorbidity 

score* 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

0 1164 45.0 277 42.4 207 52.5 1648 45.3 

>0-1 465 18.0 112 17.2 71 18.0 648 17.8 

>1-2 370 14.3 96 14.7 52 13.2 518 14.3 

>2-3 198 7.7 59 9.0 26 6.6 283 7.8 

>3 390 15.1 109 16.7 38 9.6 537 14.8 

Total 2587 100.0 653 100.0 394 100.0 3634 100.0 

*High values indicate greater comorbidity 

 



  Page 81 of 432 
The PIPER Project final report, 7 August 2015 

 

 

 

 

4.4.1.2 Distance from residence at diagnosis to health facility of diagnosis (colon cancer) 

Of the 3717 patients with CRC, distance of residence at diagnosis from the health facility of 
diagnosis was unknown for 89, so 3628 patients are included in the analyses in this section.  

Patients who lived further from the diagnostic facility tended to be a little younger, although 
the age differences were not large (Table 4.4-4). There were differences in gender by distance 
of residence from the diagnostic facility. In the areas within 5km away from the facility the 
proportion of males was 44%, whereas in those over 50km away the proportion was 54% 
(Table 4.4-5).  There was little variation in comorbidity by distance from the diagnostic facility 
(Figure 4.4.2, Table 4.4-6). 

 

 

 

Figure 4.4-1  Baseline C3 comorbidity score by rurality for patients with colon cancer (note higher C3 
comorbidity score values indicate greater comorbidity). 

 

Rurality of residence at diagnosis 
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Table 4.4-4  Age (in years) at diagnosis by distance of residence at diagnosis from the health facility of 
diagnosis for patients with colon cancer 

Age at 
diagnosis 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

<40 22 1.7 10 1.3 10 1.8 8 1.3 7 1.8 57 1.6 

40-49 51 3.9 28 3.7 22 3.9 13 2.1 8 2.0 122 3.4 

50-59 107 8.3 88 11.5 65 11.4 61 10.1 39 9.9 360 9.9 

60-69 298 23.0 158 20.7 131 23.0 149 24.6 123 31.1 859 23.7 

70-79 428 33.1 266 34.9 204 35.9 223 36.8 134 33.9 1255 34.6 

>=80 388 30.0 213 27.9 137 24.1 151 24.9 84 21.3 973 26.8 

Unknown 1 0.1 0 0 0 0 1 0.2 0 0 2 0.1 

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0 

Table 4.4-5  Gender by distance of residence at diagnosis from the health facility of diagnosis for 
patients with colon cancer 

Gender 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Female 722 55.8 406 53.2 278 48.9 294 48.5 182 46.1 1882 51.9 

Male 573 44.2 357 46.8 291 51.1 312 51.5 213 53.9 1746 48.1 

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0 
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Table 4.4-6  C3 comorbidity score by distance of residence  at diagnosis  from the health facility of 
diagnosis for patients with colon cancer 

C3 
comorbidity 

score 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

0 580 44.8 329 43.1 260 45.7 293 48.3 182 46.1 1644 45.3 

>0-1 239 18.5 131 17.2 101 17.8 106 17.5 70 17.7 647 17.8 

>1-2 189 14.6 110 14.4 81 14.2 91 15.0 47 11.9 518 14.3 

>2-3 98 7.6 66 8.7 45 7.9 36 5.9 38 9.6 283 7.8 

>3 189 14.6 127 16.6 82 14.4 80 13.2 58 14.7 536 14.8 

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0 
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4.4.1.3 Area deprivation of residence at diagnosis (colon cancer)  

Of the 3717 patients with CRC, area deprivation score of residence at diagnosis was unknown 
for 104, so 3613 patients are included in the analyses in this section.  

The proportion of older patients was greater in areas with higher deprivation: in the least 
deprived quintile (1-2) 21%  of the patients were aged over 80 years compared with 30% in 
the most deprived quintile (9-10) (Table 4.4-7).  The proportions of males and females did not 
differ much by deprivation (Table 4.4-8). 

The level of comorbidity varied by deprivation (Table 4.4-9); patients living in more deprived 
areas tended to have higher comorbidity scores (greater comorbidity). In the least deprived 
quintile (1-2) 12% of patients had a comorbidity score of 3 or more, compared with 21% in 
the areas with highest deprivation (9-10) (Table 4.4-9).  

 

 

 

 

Figure 4.4-2  Baseline C3 comorbidity score by distance from residence at diagnosis to the 
health facility where their cancer was diagnosed for patients with colon cancer. 

 

 

 

Distance from residence at diagnosis to the health facility of diagnosis 
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Table 4.4-8  Gender by area deprivation score of residence at diagnosis for patients with colon cancer 

Gender 

Deprivation index 2006 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Female 338 47.1 396 54.2 436 52.7 399 53.6 301 50.7 1870 51.8 

Male 379 52.9 334 45.8 392 47.3 345 46.4 293 49.3 1743 48.2 

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0 

 

 

Table 4.4-9  C3 comorbidity score by area deprivation score of residence at diagnosis for patients with 
colon cancer 

C3 
comorbidity 

score 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

0 372 51.9 354 48.5 377 45.5 333 44.8 205 34.5 1641 45.4 

>0-1 138 19.2 133 18.2 145 17.5 118 15.9 111 18.7 645 17.9 

>1-2 82 11.4 98 13.4 128 15.5 107 14.4 98 16.5 513 14.2 

>2-3 38 5.3 49 6.7 65 7.9 70 9.4 58 9.8 280 7.7 

>3 87 12.1 96 13.2 113 13.6 116 15.6 122 20.5 534 14.8 

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0 

 

Table 4.4-7  Age (in years) at diagnosis by area deprivation of residence at diagnosis score for patients 
with colon cancer 

Age at 
diagnosis 

Deprivation index 2006 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

<40 19 2.6 8 1.1 6 0.7 12 1.6 12 2.0 57 1.6 

40-49 35 4.9 28 3.8 27 3.3 17 2.3 15 2.5 122 3.4 

50-59 78 10.9 82 11.2 74 8.9 66 8.9 62 10.4 362 10.0 

60-69 196 27.3 187 25.6 185 22.3 170 22.8 122 20.5 860 23.8 

70-79 238 33.2 243 33.3 306 37.0 260 34.9 206 34.7 1253 34.7 

>=80 150 20.9 182 24.9 229 27.7 219 29.4 177 29.8 957 26.5 

Unknown 1 0.1 0 0 1 0.1 0 0 0 0 2 0.1 

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0 
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Figure 4.4-3  Baseline C3 comorbidity score by area deprivation score for patients with colon cancer. 

 

4.4.1.4 Ethnicity for colon cancer 

Of the 3717 patients with CRC, ethnicity was unknown for 16, so 3701 patients are included in 
the analyses in this section.  

The proportion of older patients was higher in the nMnP (26%) than in the Māori (10%) and 
the Pacific (15%) groups (Table 4.4-10). There was a slightly higher proportion of females 
among the Māori patients compared with Pacific (56 vs. 46%). For nMnP the proportion of 
female patients was 52% ( Table 4.4-11). 

The level of comorbidity varied by ethnic group. The group of Pacific patients had the highest 
average comorbidity levels (Figure 4.4.4), although they had fewer patients with very high 
levels of comorbidity (Table 4.4-12).  The group of Māori patients had slightly higher 
comorbidity levels than nMnP, but since Māori patients tended to be younger this difference is 
likely to become more extreme when age is taken into account.    

 

Area deprivation score (NZDep score) 
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Table 4.4-10  Age (in years) at diagnosis by ethnicity for patients with 
colon cancer 

Age at 
diagnosis 

Prioritised Ethnicity 

Total % 

Māori Pacific  nMnP 

N % N % N % 

<40 7 4.8 2 4.9 51 1.5 60 1.6 

40-49 10 6.9 2 4.9 116 3.3 128 3.5 

50-59 32 22.1 9 22.0 331 9.4 372 10.1 

60-69 46 31.7 14 34.1 821 23.4 881 23.8 

70-79 35 24.1 8 19.5 1226 34.9 1269 34.3 

>=80 14 9.7 6 14.6 968 27.5 988 26.7 

Unknown 1 0.7 0 0 2 0.1 3 0.1 

Total 145 100.0 41 100.0 3515 100.0 3701 100.0 

 

 

Table 4.4-11  Gender by ethnicity for patients with colon cancer 

Gender 

Prioritised ethnicity 

Total % 

Māori Pacific  nMnP 

N % N % N % 

Female 81 55.9 19 46.3 1821 51.8 1921 51.9 

Male 64 44.1 22 53.7 1694 48.2 1780 48.1 

Total 145 100.0 41 100.0 3515 100.0 3701 100.0 

 

 

Table 4.4-12  C3 comorbidity score by ethnicity for patients with colon 
cancer 

C3 
comorbidity 

score 

Prioritised ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

0 57 39.3 14 34.1 1621 46.1 1692 45.7 

>0-1 29 20.0 7 17.1 621 17.7 657 17.8 

>1-2 20 13.8 12 29.3 492 14.0 524 14.2 

>2-3 13 9.0 2 4.9 271 7.7 286 7.7 

>3 26 17.9 6 14.6 510 14.5 542 14.6 

Total 145 100.0 41 100.0 3515 100.0 3701 100.0 
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Figure 4.4-4  Baseline C3 comorbidity score by ethnicity for patients with colon cancer (note higher 
comorbidity scores indicate greater levels of comorbidity). 

 

 

Prioritised Ethnicity 
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4.4.2 Clinical characteristics at diagnosis for colon cancer  
 

4.4.2.1 Rurality of residence at diagnosis for colon cancer 

The overall percentage of patients diagnosed with metastatic colon cancer was 23% (95% CI: 
21 to 24) (Table 4.4-13).  There was no difference in stage distribution by rurality of residence 
at diagnosis (p=0.7). However rural patients tended to be younger than the urban or 
independent urban patients, therefore on that basis it might be expected that they would have 
a lower proportion with metastatic disease. Such confounding by patient demographic 
characteristics will be addressed in the second phase of our analysis.  

The overall proportion of patients with tumours on the right side (see methods section 
“Tumour location” for definition) was 51% (95% CI: 49 to 53) (Table 4.4-16).  The proportions 
were similar in the three urban/rural groups (p=0.1).  Left sided tumours were more common 
in men than women (54% vs. 42%) (Table 4.4-15).  The proportions of left and right sided 
tumours presenting at metastatic were very similar (50% and 46% respectively (Table 4.4-16, 
Figure 4.4.5).  

Table 4.4-13  Pre-operative stage by urban rural status for patients with colon 
cancer 

Pre-op 
stage 

Diagnosis urban rural status 

Total % 

 

Urban 
Independent 

urban Rural 
 

N % N % N % p-value 

Non-
metastatic 1811 70.0 471 72.1 281 71.3 2563 70.5 0.7 

Metastatic 579 22.4 144 22.1 97 24.6 820 22.6  

Unknown 197 7.6 38 5.8 16 4.1 251 6.9  

Total 2587 100.0 653 100.0 394 100.0 3634 100.0  

 
 

Table 4.4-14  Tumour sidedness by urban rural status for patients with colon 
cancer 

Tumour 
location 

Diagnosis urban rural status 

Total % 

 

Urban 
Independent 

urban Rural 
 

N % N % N % p-value 

Right 1339 51.8 318 48.7 192 48.7 1849 50.9 0.1 

Left 1206 46.6 332 50.8 199 50.5 1737 47.8  

Unknown 42 1.6 3 0.5 3 0.8 48 1.3  

Total 2587 100.0 653 100.0 394 100.0 3634 100.0  
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Table 4.4-15  Tumour sidedness by gender for patients 
with colon cancer 

Tumour 
location 

Gender 

Total % 

Female Male 

N % N % 

Right 1074 57.0 775 44.3 1849 50.9 

Left 786 41.7 951 54.3 1737 47.8 

Unknown 24 1.3 24 1.4 48 1.3 

Total 1884 100.0 1750 100.0 3634 100.0 

Table 4.4-16  Tumour sidedness by pre-operative stage for patients 
with colon cancer 

Tumour 
location 

Pre-operative stage 

Total % 

Non-metastatic Metastatic Unknown 

N % N % N % 

Right 1327 51.8 374 45.6 148 59.0 1849 50.9 

Left 1226 47.8 412 50.2 99 39.4 1737 47.8 

Unknown 10 0.4 34 4.1 4 1.6 48 1.3 

Total 2562 100.0 818 100.0 253 100.0 3633 100.0 
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Figure 4.4-5  Doughnut plot of pre-op stage and tumour location for patients with colon cancer 
(excludes 44 patients where side of tumour was unknown). 
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4.4.2.2 Distance from health facility of diagnosis for colon cancer 

The pattern of the association between stage at presentation and distance from health facility 
of diagnosis was not clear, although patients living 20-50 km from the health facility of 
diagnosis were slightly more likely to have metastatic disease at presentation (p=0.02) (Table 
4.4-17). Further exploration of the relationships between rurality, distance, deprivation and 
ethnicity is needed to understand the patterns of care. The proportions of left-sided tumours 
did not appear to vary by distance (p=0.5) (Table 4.4-18). 

 

Table 4.4-17  Pre-operative stage by distance to health facility of diagnosis at diagnosis for patients with colon 
cancer 

Pre-op 
stage 

Distance from residence to facility of diagnosis (km) 

Total % 

 

0-<5 5-<10 10-<20 20-<50 50>/= 
 

N % N % N % N % N % p-value 

Non-
metastatic 911 70.3 565 74.0 378 66.4 428 70.6 279 70.6 2561 70.6 

0.02 

Metastatic 283 21.9 165 21.6 140 24.6 143 23.6 85 21.5 816 22.5  

Unknown 101 7.8 33 4.3 51 9.0 35 5.8 31 7.8 251 6.9  

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0  

 

 

Table 4.4-18  Tumour location by distance for residence to health facility of  diagnosis for patients with colon 
cancer 

Tumour 
location 

Distance from residence to facility of diagnosis (km) 

Total % 

 

0-<5 5-<10 10-<20 20-<50 50>/= 
 

N % N % N % N % N % p-value 

Right 671 51.8 393 51.5 284 49.9 294 48.5 203 51.4 1845 50.9 0.5 

Left 610 47.1 356 46.7 275 48.3 304 50.2 190 48.1 1735 47.8  

Unknown 14 1.1 14 1.8 10 1.8 8 1.3 2 0.5 48 1.3  

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0  
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4.4.2.3 Area deprivation of residence at diagnosis for colon cancer 

The proportions of patients presenting with stage IV disease were similar across the 
deprivation quintiles (p=0.6) (Table 4.4-19). There was a small increase in the proportion of 
patients with left sided tumours with increasing deprivation (p=0.05) (Table 4.4-20).   

 

Table 4.4-19  Pre-operative stage by area deprivation score of residence at diagnosis for patients with colon 
cancer 

Pre-op 
stage 

Deprivation index 2006 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Non-
metastatic 497 69.3 530 72.6 583 70.4 537 72.2 402 67.7 2549 70.6 

0.6 

Metastatic 169 23.6 156 21.4 192 23.2 155 20.8 143 24.1 815 22.6  

Unknown 51 7.1 44 6.0 53 6.4 52 7.0 49 8.2 249 6.9  

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0  

 

 

Table 4.4-20  Tumour sidedness by area deprivation score of residence at diagnosis for patients with colon 
cancer 

Tumour 
location 

Deprivation index 2006 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Right 378 52.7 374 51.2 441 53.3 359 48.3 283 47.6 1835 50.8 0.05 

Left 331 46.2 342 46.8 380 45.9 379 50.9 298 50.2 1730 47.9  

Unknown 8 1.1 14 1.9 7 0.8 6 0.8 13 2.2 48 1.3  

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0  
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4.4.2.4 Ethnicity for colon cancer 

The proportion of patients who presented with metastatic colon cancer was slightly higher in 
Māori patients than in Pacific or nMnP patients (29% compared with 22% and 22%), but the 
difference was not statistically significant (p=0.3) (Table 4.4-21). However the difference in 
the proportion of left sided tumours was large (66% for Māori and 63% of Pacific patients 
compared with 47% for nMnP patients (p<0.0001) (Table 4.4-22). 

 

Table 4.4-21  Pre-operative stage by ethnicity for patients with colon cancer 

Pre-op 
stage 

Prioritised ethnicity 

Total % 

 

Māori Pacific  nMnP 
 

N % N % N % p-value 

Non-
metastatic 90 62.1 30 73.2 2473 70.4 2593 70.1 0.3 

Metastatic 42 29.0 9 22.0 775 22.0 826 22.3  

Unknown 13 9.0 2 4.9 267 7.6 282 7.6  

Total 145 100.0 41 100.0 3515 100.0 3701 100.0  

 

 

Table 4.4-22  Tumour sidedness by ethnicity for patients with colon cancer 

Tumour 
location 

Prioritised ethnicity 

Total % 

 

Māori Pacific  nMnP 
 

N % N % N % p-value 

Right 46 31.7 14 34.1 1821 51.8 1881 50.8 <0.0001 

Left 96 66.2 26 63.4 1647 46.9 1769 47.8  

Unknown 3 2.1 1 2.4 47 1.3 51 1.4  

Total 145 100.0 41 100.0 3515 100.0 3701 100.0  
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4.4.3 Key points: demographic and clinical characteristics for colon cancer 

Regarding age and gender: 

- Rural patients appear to have a younger age distribution  
- Māori and Pacific patients have greater proportions of colon cancer patients who are 

diagnosed at age 50 or younger.  
- Pacific have a greater proportion of colon cancer patients who are males compared with 

Māori and nMnP.  
- A higher proportion of colon cancer patients from rural areas are male. (This is also seen in 

those whose residence is further from the health facility where they were diagnosed– this 
appears more apparent for colon than rectum).  

 
Regarding site of primary tumour: 
- 51% of colon cancers are right sided and 48% left sided (1% unknown). Females are more 

likely to have a right sided colonic tumour (57%); males are more likely to have a left sided 
tumour (54%). 58% of right sided tumours occur in females and 55% of left sided tumours 
occur in males.  

- Māori and Pacific patients have a greater proportion of colon cancer patients whose 
tumours are left-sided compared to nMnP (Māori: 66%, PI 63%, nMnP 47%). This 
unadjusted finding suggests a different distribution of primary tumour location, although 
some of the differences may be explained by differences in age and gender.  

 
Regarding stage at presentation: 
- Māori and Pacific have a greater proportion of colon cancer patients who have metastatic 

disease at the time of diagnosis compared to nMnP. Māori also have a higher proportion 
with an unknown stage at diagnosis compared to Pacific or nMnP.  

- Of those patients presenting with metastatic disease, the primary tumour location is 
slightly more likely to be left-sided than right-sided (50 v 46%; 4% unknown). Given that 
Māori and Pacific are more likely to have left-sided tumours and more likely to present 
with metastatic disease this finding may represent differences by ethnicity and requires 
further analysis.  

- There is no clear sign in the unadjusted analyses that distance to health facility of diagnosis 
is related to early vs. advanced stage at presentation.  
 

Regarding deprivation and comorbidity: 
- Rural patients diagnosed with colon or rectal cancers have less comorbidity (using the C3 

score). This may reflect the younger rural population and will need to be age-adjusted to 
further understand this finding.  

- Those in the most deprived socioeconomic groups have higher C3 comorbidity scores  
- Those in the least deprived socioeconomic deprivation group appear to be slightly younger 

at diagnosis than those in the highest two deprivation groups; deciles 9-10 have the 
highest proportion of patients aged 80 years and over of all the deprivation groups. This 
role of ethnicity requires further exploration.  

- Those in the most socioeconomically deprived group have the lowest proportion of non-
metastatic cases, and are more likely to have unknown pre-operative stage 

- There appears to be a slight inverse relationship between deprivation and sidedness, with 
those from the least deprived areas having more right-sided tumours and those most 
deprived having slightly more left-sided tumours. This may be related to ethnicity, as 
Māori have a higher proportion of left-sided cancers, so this finding will require further 
analysis to allow interpretation. 

 



 

  Page 96 of 432 
The PIPER Project final report, 7 August 2015 

4.4.4 Discussion: demographic and clinical characteristics for colon cancer 
 

This section describes the demographic and clinical characteristics of people diagnosed with 
colon cancer. We found that rural patients have a younger age at presentation, have less 
comorbidity, and a slightly higher proportion of left sided cancer. This may reflect the rural 
population as a whole. Presentation of age adjusted incidence figures by rurality, ethnicity and 
deprivation was outside the scope of this report, but we plan to address this in a future 
publication.  

A right to left shift in colon cancer incidence in NZ has been described previously34,as has the 
higher proportion of females with right sided tumours than males. Site of primary tumour is 
relevant to epidemiologists and policy makers when considering different screening methods 
for CRC.  

Patterns of colorectal primary tumour and stage at presentation in Pacific patients have not 
previously been described.  

Māori and Pacific have a higher proportion of cases that are diagnosed with metastatic disease 
than nMnP. This is also reflected in the higher proportion of cases presenting with obstruction, 
and through the ED. The reasons why Māori and Pacific have higher proportions presenting 
with metastatic disease are not understood, but this is outside the scope of the current project.  

Previous work has demonstrated that socioeconomic deprivation is associated with slightly 
poorer cancer-specific and all-cause mortality following a diagnosis of CRC, and that patients 
with greater deprivation have more comorbidity.35 Our project also demonstrates that those 
with greatest socioeconomic deprivation have higher comorbidity scores and also have the 
highest proportion of metastatic cases. Further work is planned to explore the relationship 
between deprivation, ethnicity, comorbidity, presentation and outcome.  
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4.5 Colon Cancer: Staging 

4.5.1 Key performance indicators (KPIs) for staging for colon cancer 

The key performance indicators used for describing the staging of colon cancer in this section 
are: 

- Method of diagnosis 
- Synoptic pathologic report 
- Number of lymph nodes examined 
- Staging with CT Abdomen/pelvis 
- Completion of colonoscopy within one year 
- Complete staging (CT abdomen/pelvis and complete colonoscopy) 

Other measures of interest include: 

- Differentiation of tumour 
- Lymphatic or vascular (lymphovascular) invasion 
- CT staging with CT chest 

The NZ Guidelines Group (NZGG) recommendations on the management of early CRC provide 
an overview of standards of care in NZ. The Guideline recommends that pathology reports be 
structured (synoptic), that the entire colon be surveyed either pre-operatively or within 12 
months of operation,  and that staging assessment with a CT scan of the abdomen and pelvis be 
undertaken (the guideline recommends either chest X-ray or CT chest).36 

Structured (synoptic) reporting has been recommended by the NZGG and others as these 
reports are considered more likely to contain all elements of information required for accurate 
prognostication. The definition of synoptic/structured report varies between guidelines. The 
definition used in the PIPER project is outlined in the methods section.  

Both the Union for International Cancer Control(UICC) and the American Joint Committee on 
Cancer (AJCC) recommend that a minimum of 12 lymph nodes are evaluated to ensure that 
patients are adequately staged and that an accurate diagnosis of node negative or positive 
cancer is confirmed. If a patient has less than 12 nodes sampled, there is a genuine risk that 
they will be under staged, and that potentially appropriate adjuvant chemotherapy is not 
administered, which may result in a decrement in overall survival.  

Patients with CRC are at increased risk of advanced polyps, and may also have a concurrent 
primary. Therefore colonoscopy to visualise the entire colon has been recommended pre-
operatively, or up to 12 months post-operatively. The exceptions to this are the patient with 
right sided colon cancer, where the colon is visualised to the level of the tumour and the more 
proximal colon is resected, and the patient who undergoes complete colectomy or completion 
colectomy.  

Whilst many guidelines mandate CT scanning of the chest, one retrospective review found that 
CT scanning detected pulmonary metastases in 6% of patients and indeterminate lesions in 
8.6%.37 Given the paucity of data the benefit from routine CT staging of the chest has been 
questioned.38 The NZGG does not mandate CT staging of the chest.  
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4.5.2 Rurality of residence at diagnosis for colon cancer 

Of the 3717 patients with colon cancer diagnosed in 2007 and 2008, 3634 had rurality of 
residence at diagnosis known. 

For the majority of patients the pathological diagnosis of their colon cancer was made by 
colonoscopy (57%, 95%CI: 55 to 58) (Table 4.5-1).  For 32% the method of initial diagnosis 
was made at surgery (95% CI: 30 to 33). The differences in method of initial diagnosis 
between urban/rural regions were small (53-58%) but statistically significant (p=0.01). For a 
small number of patients diagnosis was made by radiology only.  

Table 4.5-1  Method by which the initial diagnosis of colon cancer was made by rurality of residence at 
the time of diagnosis 

Initial diagnosis method 

Rurality of residence at time of diagnosis 

Total % 
 

p-value* 

Urban 
Independent 

urban Rural 

N % N % N % 

Colonoscopy 1498 57.9 344 52.7 217 55.1 2059 56.7 0.01 

Surgery 776 30.0 237 36.3 137 34.8 1150 31.6  

CT 117 4.5 30 4.6 9 2.3 156 4.3  

Sigmoidoscopy 99 3.8 27 4.1 16 4.1 142 3.9  

Percutaneous biopsy 55 2.1 8 1.2 9 2.3 72 2.0  

CT Colonography 16 0.6 3 0.5 1 0.3 20 0.5  

Other 7 0.3 1 0.2 1 0.3 9 0.2  

Barium enema 5 0.2 1 0.2 1 0.3 7 0.2  

Ultrasound 5 0.2 0 0 0 0 5 0.1  

Laparoscopy 4 0.2 0 0 1 0.3 5 0.1  

Luminal biopsy unknown instrument 1 0.0 0 0 0 0 1 0.0  

X-ray 1 0.0 0 0 0 0 1 0.0  

MRI 1 0.0 0 0 0 0 1 0.0  

Clinical 1 0.0 0 0 0 0 1 0.0  

Unknown 1 0.0 2 0.3 2 0.5 5 0.1  

Total 2587 100.0 653 100.0 394 100.0 3634 100.0  

*p-value compares colonoscopy, surgery and the remaining methods grouped into an other category.  

 

Of the 3717 patients diagnosed with colon cancer in 2007 and 2008, 3136 had resection of 
their primary tumour. Excluding those with the urban/rural classification of their residence at 
diagnosis unknown leaves 3061 patients for consideration of pathology measures.  

Overall 56% of patients had a synoptic report (95% CI: 54 to 57) (Table 4.5-2). There was a 
difference by rurality of the patient’s residence:  60% of those in urban areas had a synoptic 
report, compared with only 47% in independent urban areas and 46% in rural areas 
(p<0.0001).  The overall proportion of patients with 12 or more lymph nodes removed was 
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65%, 95% CI: 63 to 66) (Table 4.5-3). In patients living in urban areas the proportion was 
69%, compared with 54% for independent urban areas and 59% for rural areas (p<0.0001).  
There was no difference in the number of positive lymph nodes found by rurality of residence 
(p=0.5) (Table 4.5-4). 

The overall proportion of colon cancer patients who had lymphovascular invasion was 29% 
(95% CI: 27 to 31) (Table 4.5-5). There was some difference in the proportions by rurality: for 
urban areas it was 31%, independent urban 24%  and rural 23% (p<0.005).  The proportion of 
poorly or undifferentiated tumours was 20% (95% CI: 19 to 22) (Table 4.5-6).  The proportion 
was only slightly higher for rural regions (23%) than independent urban (20%) or urban 
(20%) but overall the differences in differentiation were statistically significant (p<0.0001).  

Variation in the above surgical indicators is likely to reflect differences in clinical 
characteristics of the patients, such as stage of disease, and demographic characteristics, such 
as age.  Further analysis of the reasons for observed differences in the crude proportions will 
be carried out in the second phase of our analysis.  

 

Table 4.5-2  Synoptic pathology report from surgery for resection of primary by 
rurality of residence at diagnosis for patients with colon cancer 

Synoptic 
pathology 

report 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 1282 59.6 263 46.8 160 46.0 1705 55.7 <0.0001 

No 859 39.9 297 52.8 185 53.2 1341 43.8  

Unknown 10 0.5 2 0.4 3 0.9 15 0.5  

Total 2151 100.0 562 100.0 348 100.0 3061 100.0  

 

 

Table 4.5-3  Number of lymph nodes removed at surgery for resection of primary by 
rurality of residence at diagnosis for patients with colon cancer 

No. lymph 
nodes 

examined 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

<12 nodes 655 30.5 247 44.0 139 39.9 1041 34.0 <0.0001 

>=12 nodes 1473 68.5 303 53.9 205 58.9 1981 64.7  

Unknown 23 1.1 12 2.1 4 1.1 39 1.3  

Total 2151 100.0 562 100.0 348 100.0 3061 100.0  
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Table 4.5-4  Number of positive lymph nodes by rurality of residence at diagnosis for 
patients with colon cancer 

No. 
positive 
lymph 
nodes 

Rurality of residence at time of diagnosis 

Total % 

 

 

p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

0 1121 52.1 292 52.0 172 49.4 1585 51.8 0.5 

1-3 525 24.4 142 25.3 101 29.0 768 25.1  

4-12 363 16.9 68 12.1 46 13.2 477 15.6  

>12 66 3.1 19 3.4 6 1.7 91 3.0  

Unknown 76 3.5 41 7.3 23 6.6 140 4.6  

Total 2151 100.0 562 100.0 348 100.0 3061 100.0  

 

Table 4.5-5  Lymphovascular invasion by rurality of residence at diagnosis for patients 
with rectal cancer for patients with colon cancer 

Lymphovascular 
invasion 

Rurality of residence at time of diagnosis 

Total % 
 

p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 672 31.2 134 23.8 79 22.7 885 28.9 <0.005 

No 1247 58.0 333 59.3 204 58.6 1784 58.3  

Unknown 232 10.8 95 16.9 65 18.7 392 12.8  

Total 2151 100.0 562 100.0 348 100.0 3061 100.0  

 

Table 4.5-6  Differentiation of the tumour cells by rurality of residence at diagnosis for 
patients with colon cancer 

Differentiation 

Rurality of residence at time of diagnosis 

Total % 
 

p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Well 396 18.4 53 9.4 36 10.3 485 15.8 <0.0001 

Moderate 1118 52.0 321 57.1 191 54.9 1630 53.3  

Poor 400 18.6 114 20.3 81 23.3 595 19.4  

Undifferentiated 28 1.3 0 0 1 0.3 29 0.9  

Unknown 209 9.7 74 13.2 39 11.2 322 10.5  

Total 2151 100.0 562 100.0 348 100.0 3061 100.0  
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Colonoscopy and CT scans and are used to ensure detection of any second primary tumours or 
metastatic disease.  For patients who presented acutely 67% had a CT scan of the abdomen 
and pelvis within an 8 week window around their date of surgery (95% CI: 65 to 70) (Table 
4.5-7). For patients who did not present acutely 59% had a CT scan of the abdomen and pelvis 
within 8 weeks before surgery (95% CI: 57 to 61).  

The proportion of patients who presented acutely who had CT scan of the chest within an 8 
week window around their date of surgery was 33% (95% CI: 30 to 35) (Table 4.5-8). For 
patients who did not present acutely the proportion who had a CT scan of the chest within 8 
weeks before surgery was 36% (95% CI:  34 to 38).  
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Table 4.5-7  CT scan of the abdomen and pelvis by rurality of residence at diagnosis for patients with colon cancer 

CT of abdo/pelvis within 8 weeks 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Acute presentation CT of abdomen/pelvis 

507 57.9 133 57.1 85 64.9 725 20.0 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 78 8.9 20 8.6 13 9.9 111 3.1 

None within 8 weeks of first treatment 105 12.0 41 17.6 17 13.0 163 4.5 

Unknown or no treatment 186 21.2 39 16.7 16 12.2 241 6.6 

Total 876 100.0 233 100.0 131 100.0 1240 34.1 

No CT of abdomen/pelvis 

935 59.1 228 57.3 158 63.5 1321 36.4 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 156 9.9 35 8.8 29 11.6 220 6.1 

None within 8 weeks of first treatment 334 21.1 103 25.9 54 21.7 491 13.5 

Unknown or no treatment 158 10.0 32 8.0 8 3.2 198 5.4 

Total 1583 100.0 398 100.0 249 100.0 2230 61.4 

Unknown CT of abdomen/pelvis 

60 46.9 13 59.1 8 57.1 81 2.2 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 15 11.7 2 9.1 1 7.1 18 0.5 

None within 8 weeks of first treatment 46 35.9 5 22.7 3 21.4 54 1.5 

Unknown or no treatment 7 5.5 2 9.1 2 14.3 11 0.3 

Total 128 100.0 22 100.0 14 100.0 164 4.5 

Total 2587 100.0 653 100.0 394 100.0 3634 100.0 
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Table 4.5-8  CT scan of the chest by rurality of residence at diagnosis for patients with colon cancer 

CT of chest within 8 weeks 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Acute presentation CT of chest 

215 24.5 45 19.3 33 25.2 293 8.1 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 75 8.6 22 9.4 14 10.7 111 3.1 

None within 8 weeks of first treatment 400 45.7 127 54.5 68 51.9 595 16.4 

Unknown or no treatment 186 21.2 39 16.7 16 12.2 241 6.6 

Total 876 100.0 233 100.0 131 100.0 1240 34.1 

No CT of chest 

586 37.0 119 29.9 91 36.5 796 21.9 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 106 6.7 25 6.3 21 8.4 152 4.2 

None within 8 weeks of first treatment 733 46.3 222 55.8 129 51.8 1084 29.8 

Unknown or no treatment 158 10.0 32 8.0 8 3.2 198 5.4 

Total 1583 100.0 398 100.0 249 100.0 2230 61.4 

Unknown CT of chest 

51 39.8 6 27.3 6 42.9 63 1.7 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 7 5.5 2 9.1 0 0 9 0.2 

None within 8 weeks of first treatment 63 49.2 12 54.5 6 42.9 81 2.2 

Unknown or no treatment 7 5.5 2 9.1 2 14.3 11 0.3 

Total 128 100.0 22 100.0 14 100.0 164 4.5 

Total 2587 100.0 653 100.0 394 100.0 3634 100.0 
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Of the 3717 patients diagnosed with colon cancer in 2007 and 2008, 2606 had non-metastatic 
disease and of these, 2465 had their primary resected. For 2423 of these the rurality of their 
residence at time of diagnosis was known. Of these,  2064 were known to be alive and 
progression free at 1 year. The proportion of these who had had a colonoscopy by 1 year was 
61% (95% CI: 58 to 63). There was no difference by rurality of residence at diagnosis (p=0.1) 
(Table 4.5-10). 

For patients with non-metastatic disease at presentation, complete staging was defined as 
having had a colonoscopy within 6 months before to 1 year after first treatment and a CT of the 
abdomen/pelvis within 8 weeks of first treatment. The proportion of the patients with non-
metastatic disease who received some treatment for whom staging was complete was 41% 
(95% CI: 39 to 43) (Table 4.5-10). 

For patients with metastatic disease at presentation, complete staging was defined as having a 
CT of the abdomen/pelvis and a CT of the chest within 8 weeks of the first treatment. The 
proportion of patients with metastatic disease who received some treatment for whom staging 
was complete was 47% (95% CI: 42 to 51) (Table 4.5-12).  

 

 

 

 

 

 

 

 

 

 

 

*Date of first treatment is unknown 

 

 

 

Table 4.5-9  Disease outcomes by rurality of residence at diagnosis for patients with non-
metastatic colon cancer who had their primary disease resected 

Alive and disease 
free at 1 year 

Rurality of residence at time of diagnosis 

Total % 

 

 

p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

No treatment date* 8 0.5 1 0.2 0 0 9 0.4 0.6 

Sill alive and 
progression free 1002 59.4 271 59.3 172 61.9 1445 59.6 

 

Progressed or died 
within a year 252 14.9 67 14.7 31 11.2 350 14.4 

 

Progressed or died 
after 1yr 426 25.2 118 25.8 75 27.0 619 25.5 

 

Total 1688 100.0 457 100.0 278 100.0 2423 100.0  
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Table 4.5-10  Colonoscopy within 1 year of initial treatment for patients with non-
metastatic colon cancer patients who were still alive and progression free at 1 year by 
rurality of residence at diagnosis. 

Colonoscopy 
within 1 year 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 883 61.8 219 56.3 147 59.5 1249 60.5 0.1 

No 545 38.2 170 43.7 100 40.5 815 39.5  

Total 1428 100.0 389 100.0 247 100.0 2064 100.0  

 

 

Table 4.5-11  Completeness of staging by rurality of residence at diagnosis for 
patients with non-metastatic colon cancer who were alive and disease free at 1 year 

Completeness 
of staging 

Rurality of residence at time of diagnosis 

Total % 

 

 

p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 594 41.6 147 37.8 103 41.7 844 40.9 0.4 

No 834 58.4 242 62.2 144 58.3 1220 59.1  

Total 1428 100.0 389 100.0 247 100.0 2064 100.0  

 

 

Table 4.5-12  Completeness of staging by rurality of residence at diagnosis for 
patients with metastatic colon cancer who were alive and disease free at 1 year 

Completeness 
of staging 

Rurality of residence at time of diagnosis 

Total % 

 

 

p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 185 49.3 32 33.0 38 50.7 255 46.6 0.01 

No 190 50.7 65 67.0 37 49.3 292 53.4  

Total 375 100.0 97 100.0 75 100.0 547 100.0  
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4.5.3 Distance of residence at diagnosis from the health facility of diagnosis for colon 
cancer 

Of the 3717 patients with colon cancer diagnosed in 2007 and 2008, the distance of their 
residence from the health facility where they were diagnosed was known for 3628.  

The proportion of patients diagnosed by colonoscopy did not vary by distance of residence 
from the diagnostic facility (p=0.3) (Table 4.5-13). 

Of the 981 patients who had had their tumour resected, the distance from their residence to 
the diagnostic facility was known for 951. The proportion of patients who had a synoptic 
pathology report from the resection was higher for those living 5-10m from the diagnostic 
facility (63% compared with 50-50% at distances nearer to or further from the diagnostic 
facility(Table 4.5-14). There was no statistically significant difference in the number of lymph 
nodes removed or the number of positive lymph nodes found by distance of residence from 
the diagnostic facility (p=0.05 and 0.7 respectively) (Table 4.5-15, Table 4.5-16). 

The proportion of patients with lymphovascular space invasion was greater among those 
living 5-10km from the diagnostic facility (35% vs. 22-29% elsewhere, p=0.0003)(Table 
4.5-17). There were slightly higher proportions of patients with well differentiated tumour 
living 5-10 and 10-20km from the diagnostic facility (23% for both compared with 8-13% 
elsewhere, p<0.0001) (Table 4.5-18). 

The proportions of patients who had a CT scan of the abdomen and pelvis are presented 
separately for those who presented acutely vs. not acutely. However there was little difference 
among the two groups or by distance of residence from the diagnostic facility. Patients who 
lived over 50km from the diagnostic facility, or within 0-5km had the lowest proportion who 
had had a CT of the chest (Table 4.5-19, Table 4.5-20). 

There were 2465 patients with non-metastatic colon cancer who had their primary resected, 
and the distance of their residence from the diagnostic facility was known for 2421.The 
colonoscopy and completeness of staging variables are calculated on the group of patients who 
are alive and disease free at 1 year.  Patients living close to the diagnostic facility or over 50km 
away had the lowest proportion who had had a colonoscopy within 1 year after first treatment 
(p=0.04) (Table 4.5-22). There were no statistically significant differences in the proportions 
with complete staging by distance (p=0.4 for non-metastatic disease and p=0.3 for metastatic 
disease) (Table 4.5-23, Table 4.5-24). 
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Table 4.5-13  Method by which the initial diagnosis of colon cancer was made by distance of residence at the time of diagnosis from the  
health facility where the diagnosis was made 

Initial diagnosis method 

Distance from residence to facility of diagnosis (km) 

Total % 
 

p-value 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

Colonoscopy 727 56.1 448 58.7 322 56.6 337 55.6 222 56.2 2056 56.7 0.3 

Surgery 409 31.6 221 29.0 183 32.2 195 32.2 140 35.4 1148 31.6  

CT 57 4.4 37 4.8 29 5.1 22 3.6 11 2.8 156 4.3  

Sigmoidoscopy 52 4.0 27 3.5 22 3.9 28 4.6 12 3.0 141 3.9  

Percutaneous biopsy 25 1.9 19 2.5 7 1.2 15 2.5 6 1.5 72 2.0  

CT Colonography 12 0.9 4 0.5 2 0.4 2 0.3 0 0 20 0.5  

Other 3 0.2 3 0.4 1 0.2 1 0.2 1 0.3 9 0.2  

Barium enema 3 0.2 0 0 1 0.2 2 0.3 1 0.3 7 0.2  

Ultrasound 3 0.2 0 0 1 0.2 1 0.2 0 0 5 0.1  

Laparoscopy 2 0.2 2 0.3 0 0 1 0.2 0 0 5 0.1  

Luminal biopsy unknown instrument 0 0 1 0.1 0 0 0 0 0 0 1 0.0  

X-ray 0 0 1 0.1 0 0 0 0 0 0 1 0.0  

MRI 1 0.1 0 0 0 0 0 0 0 0 1 0.0  

Clinical 0 0 0 0 0 0 1 0.2 0 0 1 0.0  

Unknown 1 0.1 0 0 1 0.2 1 0.2 2 0.5 5 0.1  

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0  
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Table 4.5-14  Synoptic pathology report from surgery for resection of colon cancer primary by distance of residence 
at the time of diagnosis from the health facility where the diagnosis was made. 

Synoptic 
pathology 

report 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 589 54.0 388 62.9 277 57.7 276 52.8 174 50.3 1704 55.8 0.0002 

No 497 45.6 224 36.3 202 42.1 244 46.7 170 49.1 1337 43.8  

Unknown 4 0.4 5 0.8 1 0.2 3 0.6 2 0.6 15 0.5  

Total 1090 100.0 617 100.0 480 100.0 523 100.0 346 100.0 3056 100.0  

 

 

Table 4.5-15  Number of lymph nodes examined at surgery for resection of colon cancer primary by distance of 
residence at the time of diagnosis from the health facility where the diagnosis was made 

No. lymph 
nodes 

examined 

Distance from residence to facility of diagnosis (km) 

Total % 
 

p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

<12 nodes 371 34.0 187 30.3 155 32.3 191 36.5 133 38.4 1037 33.9 0.05 

>=12 nodes 705 64.7 423 68.6 320 66.7 324 62.0 208 60.1 1980 64.8  

Unknown 14 1.3 7 1.1 5 1.0 8 1.5 5 1.4 39 1.3  

Total 1090 100.0 617 100.0 480 100.0 523 100.0 346 100.0 3056 100.0  
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Table 4.5-16  Number of positive lymph nodes by distance of residence at the time of diagnosis from the health 
facility where the diagnosis was made for patients with colon cancer 

No. 
positive 
lymph 
nodes 

Distance from residence to facility of diagnosis (km) 

Total % 
 

p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

0 563 51.7 328 53.2 251 52.3 261 49.9 180 52.0 1583 51.8 0.7 

1-3 262 24.0 148 24.0 122 25.4 148 28.3 87 25.1 767 25.1  

4-12 179 16.4 104 16.9 77 16.0 65 12.4 50 14.5 475 15.5  

>12 34 3.1 17 2.8 14 2.9 17 3.3 9 2.6 91 3.0  

Unknown 52 4.8 20 3.2 16 3.3 32 6.1 20 5.8 140 4.6  

Total 1090 100.0 617 100.0 480 100.0 523 100.0 346 100.0 3056 100.0  

 

 

Table 4.5-17  Lymphovascular space invasion by distance of residence at the time of diagnosis from the health facility 
where the diagnosis was made for patients with colon cancer 

Lymphovascular 
invasion 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 307 28.2 217 35.2 132 27.5 151 28.9 77 22.3 884 28.9 0.0003 

No 628 57.6 326 52.8 291 60.6 305 58.3 231 66.8 1781 58.3  

Unknown 155 14.2 74 12.0 57 11.9 67 12.8 38 11.0 391 12.8  

Total 1090 100.0 617 100.0 480 100.0 523 100.0 346 100.0 3056 100.0  
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Table 4.5-18  Differentiation of the tumour by distance of residence at the time of diagnosis from the health facility 
where the diagnosis was made for patients with colon cancer 

Differentiation 

Distance from residence to facility of diagnosis (km) 

Total % 
 

p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Well 145 13.3 140 22.7 111 23.1 60 11.5 27 7.8 483 15.8 <.0001 

Moderate 590 54.1 257 41.7 250 52.1 312 59.7 218 63.0 1627 53.2  

Poor 203 18.6 129 20.9 90 18.8 102 19.5 71 20.5 595 19.5  

Undifferentiated 12 1.1 7 1.1 6 1.3 4 0.8 0 0 29 0.9  

Unknown 140 12.8 84 13.6 23 4.8 45 8.6 30 8.7 322 10.5  

Total 1090 100.0 617 100.0 480 100.0 523 100.0 346 100.0 3056 100.0  
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Table 4.5-19  CT scan of the abdomen and pelvis by distance of residence at the time of diagnosis from the health facility where the diagnosis was 
made for patients with colon cancer 

CT abdomen/pelvis within 8 weeks 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

Acute presentation CT of abdomen/pelvis 

263 58.3 152 59.6 108 58.4 120 56.1 81 60.4 724 20.0 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 38 8.4 19 7.5 16 8.6 21 9.8 17 12.7 111 3.1 

None within 8 weeks of first treatment 59 13.1 25 9.8 25 13.5 35 16.4 19 14.2 163 4.5 

Unknown or no treatment 91 20.2 59 23.1 36 19.5 38 17.8 17 12.7 241 6.6 

Total 451 100.0 255 100.0 185 100.0 214 100.0 134 100.0 1239 34.2 

No CT of abdomen/pelvis 

458 58.0 287 60.3 202 58.2 232 62.9 142 57.5 1321 36.4 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 69 8.7 43 9.0 43 12.4 47 12.7 18 7.3 220 6.1 

None within 8 weeks of first treatment 187 23.7 91 19.1 74 21.3 62 16.8 76 30.8 490 13.5 

Unknown or no treatment 76 9.6 55 11.6 28 8.1 28 7.6 11 4.5 198 5.5 

Total 790 100.0 476 100.0 347 100.0 369 100.0 247 100.0 2229 61.4 

Unknown CT of abdomen/pelvis 

27 50.0 16 50.0 20 54.1 10 43.5 6 42.9 79 2.2 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 5 9.3 2 6.3 7 18.9 3 13.0 1 7.1 18 0.5 

None within 8 weeks of first treatment 19 35.2 11 34.4 7 18.9 9 39.1 7 50.0 53 1.5 

Unknown or no treatment 3 5.6 3 9.4 3 8.1 1 4.3 0 0 10 0.3 

Total 54 100.0 32 100.0 37 100.0 23 100.0 14 100.0 160 4.4 

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0 
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Table 4.5-20  CT scan of the chest by distance of residence at the time of diagnosis from the health facility where the diagnosis was made for patients 
with colon cancer 

CT chest within 8 weeks 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

Acute presentation CT of chest 

100 22.2 73 28.6 44 23.8 52 24.3 24 17.9 293 8.1 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 36 8.0 16 6.3 21 11.4 19 8.9 19 14.2 111 3.1 

None within 8 weeks of first treatment 224 49.7 107 42.0 84 45.4 105 49.1 74 55.2 594 16.4 

Unknown or no treatment 91 20.2 59 23.1 36 19.5 38 17.8 17 12.7 241 6.6 

Total 451 100.0 255 100.0 185 100.0 214 100.0 134 100.0 1239 34.2 

No CT of chest 

254 32.2 176 37.0 137 39.5 149 40.4 80 32.4 796 21.9 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 49 6.2 29 6.1 33 9.5 29 7.9 12 4.9 152 4.2 

None within 8 weeks of first treatment 411 52.0 216 45.4 149 42.9 163 44.2 144 58.3 1083 29.9 

Unknown or no treatment 76 9.6 55 11.6 28 8.1 28 7.6 11 4.5 198 5.5 

Total 790 100.0 476 100.0 347 100.0 369 100.0 247 100.0 2229 61.4 

Unknown CT of chest 

18 33.3 14 43.8 18 48.6 8 34.8 5 35.7 63 1.7 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 2 3.7 1 3.1 3 8.1 3 13.0 0 0 9 0.2 

None within 8 weeks of first treatment 31 57.4 14 43.8 13 35.1 11 47.8 9 64.3 78 2.1 

Unknown or no treatment 3 5.6 3 9.4 3 8.1 1 4.3 0 0 10 0.3 

Total 54 100.0 32 100.0 37 100.0 23 100.0 14 100.0 160 4.4 

Total 1295 100.0 763 100.0 569 100.0 606 100.0 395 100.0 3628 100.0 
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Table 4.5-21  Disease outcomes by distance of residence at the time of diagnosis from the health facility where the diagnosis 
was made for patients with non-metastatic colon cancer who had their primary resected 

Alive and disease free at 
1 year 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

No treatment date* 4 0.5 2 0.4 1 0.3 0 0 2 0.7 9 0.4 0.8 

Sill alive and 
progression free 505 58.7 307 59.8 210 59.2 256 61.5 165 59.8 1443 59.6 

 

Progressed or died 
within a year 128 14.9 83 16.2 51 14.4 54 13.0 34 12.3 350 14.5 

 

Progressed or died after 
1yr 224 26.0 121 23.6 93 26.2 106 25.5 75 27.2 619 25.6 

 

Total 861 100.0 513 100.0 355 100.0 416 100.0 276 100.0 2421 100.0  

*Date of first treatment is unknown 

 

Table 4.5-22  Colonoscopy within 1 year of initial treatment for patients with non-metastatic colon cancer who had 
their primary resected who were still alive and progression free at 1 year by distance of residence at the time of 
diagnosis from the health facility where the diagnosis was made 

Colonoscopy 
within 1 year 

Distance from residence to facility of diagnosis (km) 

Total % 
 

p-value 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

Yes 421 57.8 284 66.4 179 59.1 225 62.2 139 57.9 1248 60.5 0.04 

No 308 42.2 144 33.6 124 40.9 137 37.8 101 42.1 814 39.5  

Total 729 100.0 428 100.0 303 100.0 362 100.0 240 100.0 2062 100.0  
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Table 4.5-23  Completeness of staging at diagnosis for patients with non-metastatic colon cancer who were alive and 
disease free at 1 year by distance of residence at the time of diagnosis from the health facility where the diagnosis was 
made 

Completeness 
of staging 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

Yes 293 40.2 185 43.2 117 38.6 159 43.9 90 37.5 844 40.9 0.4 

No 436 59.8 243 56.8 186 61.4 203 56.1 150 62.5 1218 59.1  

Total 729 100.0 428 100.0 303 100.0 362 100.0 240 100.0 2062 100.0  

 

 

Table 4.5-24  Completeness of staging at diagnosis for patients with metastatic colon cancer who were alive and 
disease free at 1 year by distance of residence at the time of diagnosis from the health facility where the diagnosis was 
made 

Completeness 
of staging 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

Yes 75 41.7 53 53.0 49 47.6 42 44.7 36 53.7 255 46.9 0.3 

No 105 58.3 47 47.0 54 52.4 52 55.3 31 46.3 289 53.1  

Total 180 100.0 100 100.0 103 100.0 94 100.0 67 100.0 544 100.0  
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4.5.4 Area deprivation of residence at diagnosis for colon cancer 

Of the 3717 patients with colon cancer diagnosed in 2007 and 2008, the NZ Deprivation Index 
score for their residence at the time of diagnosis was known for 3628.  The proportion who 
had their colon cancer initially diagnosed by colonoscopy was 59% of those living in the least 
deprived areas (1-2), and decreased across the higher deprivation areas to 50% (p=0.01) 
(Table 4.5-25).  

There was little difference in the proportion with a synoptic pathology report (p=0.2), the 
number of lymph nodes examined (p=0.4) or the number of positive lymph nodes (p=0.9) by 
degree of deprivation (Table 4.5-26, Table 4.5-27, Table 4.5-28). There was also little 
difference in the proportion with lymphovascular invasion (p=0.3) or the differentiation of the 
tumour (p=0.6) (Table 4.5-29, Table 4.5-30). 

For patients presenting acutely,   those living in areas of least deprivation (1-2)  had a slightly 
higher proportion who had a CT scan of the abdomen and pelvis (62%) compared to those in 
areas of higher deprivation (9-10: 56%). There was no difference in the proportion having a 
CT scan of the abdomen and pelvis by level of deprivation for those not presenting acutely 
(Table 4.5-31) 

There was a similar decrease in the proportion of patients who presented acutely who had a 
CT scan of the chest (29% in the lowest quintile of deprivation (1-2) and 20% in the highest 
(9-10). For patients presenting non-acutely there was no difference in proportion having a CT 
of the chest in the different quintiles of deprivation (Table 4.5-32). 

Of the 2465 patients with non-metastatic colon cancer who had their primary resected, the 
area deprivation of their residence at diagnosis was known for 2410.  

Colonoscopy by 1 year did not vary by deprivation of the area of residence at diagnosis (p=0.8) 
(Table 4.5-34). There was also no variation in completeness of staging for stage patients with 
non-metastatic disease or patients with metastatic disease by deprivation (p=0.98 and p=0.5 
respectively) (Table 4.5-35, Table 4.5-36). 
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Table 4.5-25  Method by which the initial diagnosis of colon cancer was made by area deprivation score for residence at the time of 
diagnosis 

Initial diagnosis method 

NZ Deprivation Index of residence at time of diagnosis 

Total % 
 

p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Colonoscopy 423 59.0 424 58.1 487 58.8 414 55.6 299 50.3 2047 56.7 0.01 

Surgery 225 31.4 223 30.5 258 31.2 234 31.5 206 34.7 1146 31.7  

CT 22 3.1 29 4.0 31 3.7 36 4.8 35 5.9 153 4.2  

Sigmoidoscopy 22 3.1 23 3.2 28 3.4 35 4.7 33 5.6 141 3.9  

Percutaneous biopsy 11 1.5 19 2.6 16 1.9 11 1.5 15 2.5 72 2.0  

CT Colonography 7 0.9 6 0.8 3 0.4 1 0.1 2 0.3 19 0.5  

Other 2 0.3 2 0.3 0 0 2 0.3 3 0.5 9 0.2  

Barium enema 1 0.1 0 0 2 0.2 4 0.5 0 0 7 0.2  

Ultrasound 1 0.1 3 0.4 1 0.1 0 0 0 0 5 0.1  

Laparoscopy 2 0.3 0 0 0 0 3 0.4 0 0 5 0.1  

Luminal biopsy unknown instrument 0 0 0 0 0 0 1 0.1 0 0 1 0.0  

X-ray 0 0 1 0.1 0 0 0 0 0 0 1 0.0  

MRI 0 0 0 0 0 0 1 0.1 0 0 1 0.0  

Clinical 0 0 0 0 0 0 1 0.1 0 0 1 0.0  

Unknown 1 0.1 0 0 2 0.2 1 0.1 1 0.2 5 0.1  

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0  
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Table 4.5-26  Synoptic pathology report from surgery for resection of colon cancer primary by area deprivation score 
for residence at the time of diagnosis 

Synoptic 
pathology 

report 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 355 57.4 353 57.7 394 56.2 350 55.1 245 51.3 1697 55.7 0.2 

No 259 41.9 256 41.8 303 43.2 284 44.7 230 48.1 1332 43.8  

Unknown 4 0.6 3 0.5 4 0.6 1 0.2 3 0.6 15 0.5  

Total 618 100.0 612 100.0 701 100.0 635 100.0 478 100.0 3044 100.0  

 

 

Table 4.5-27  Number of lymph nodes examined at surgery for resection of colon cancer primary by area 
deprivation score for residence at the time of diagnosis 

No. lymph 
nodes 

examined 

NZ Deprivation Index of residence at time of diagnosis 

Total % 
 

p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

<12 nodes 204 33.0 189 30.9 248 35.4 223 35.1 171 35.8 1035 34.0 0.4 

>=12 nodes 405 65.5 414 67.6 449 64.1 404 63.6 299 62.6 1971 64.8  

Unknown 9 1.5 9 1.5 4 0.6 8 1.3 8 1.7 38 1.2  

Total 618 100.0 612 100.0 701 100.0 635 100.0 478 100.0 3044 100.0  
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Table 4.5-28  Number of positive lymph nodes by area deprivation score for residence at the time of diagnosis for 
patients with colon cancer 

No. 
positive 
lymph 
nodes 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

0 316 51.1 303 49.5 372 53.1 338 53.2 247 51.7 1576 51.8 0.9 

1-3 158 25.6 160 26.1 175 25.0 160 25.2 108 22.6 761 25.0  

4-12 103 16.7 93 15.2 113 16.1 90 14.2 78 16.3 477 15.7  

>12 16 2.6 20 3.3 17 2.4 20 3.1 18 3.8 91 3.0  

Unknown 25 4.0 36 5.9 24 3.4 27 4.3 27 5.6 139 4.6  

Total 618 100.0 612 100.0 701 100.0 635 100.0 478 100.0 3044 100.0  

 

 

Table 4.5-29  Lymphovascular space invasion by area deprivation score for residence at the time of diagnosis for 
patients with colon cancer 

Lymphovascular 
invasion 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 188 30.4 187 30.6 182 26.0 186 29.3 137 28.7 880 28.9 0.3 

No 347 56.1 346 56.5 424 60.5 374 58.9 284 59.4 1775 58.3  

Unknown 83 13.4 79 12.9 95 13.6 75 11.8 57 11.9 389 12.8  

Total 618 100.0 612 100.0 701 100.0 635 100.0 478 100.0 3044 100.0  
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Table 4.5-30  Differentiation of the tumour by area deprivation score for residence at the time of diagnosis for patients 
with colon cancer 

Differentiation 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Well 95 15.4 102 16.7 118 16.8 98 15.4 69 14.4 482 15.8 0.6 

Moderate 317 51.3 318 52.0 365 52.1 337 53.1 282 59.0 1619 53.2  

Poor 132 21.4 113 18.5 130 18.5 135 21.3 84 17.6 594 19.5  

Undifferentiated 8 1.3 7 1.1 5 0.7 5 0.8 3 0.6 28 0.9  

Unknown 66 10.7 72 11.8 83 11.8 60 9.4 40 8.4 321 10.5  

Total 618 100.0 612 100.0 701 100.0 635 100.0 478 100.0 3044 100.0  
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Table 4.5-31  CT scan of the abdomen and pelvis by area deprivation score for residence at the time of diagnosis for patients with colon cancer 

CT abdomen/pelvis within 8 weeks 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Acute presentation CT of abdomen/pelvis 

129 61.4 140 61.1 168 60.4 143 56.1 141 54.7 721 20.0 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 22 10.5 14 6.1 26 9.4 23 9.0 24 9.3 109 3.0 

None within 8 weeks of first treatment 28 13.3 24 10.5 33 11.9 38 14.9 39 15.1 162 4.5 

Unknown or no treatment 31 14.8 51 22.3 51 18.3 51 20.0 54 20.9 238 6.6 

Total 210 100.0 229 100.0 278 100.0 255 100.0 258 100.0 1230 34.0 

No CT of abdomen/pelvis 

285 61.8 273 59.6 308 59.5 273 58.6 178 56.2 1317 36.5 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 42 9.1 50 10.9 49 9.5 49 10.5 30 9.5 220 6.1 

None within 8 weeks of first treatment 102 22.1 95 20.7 121 23.4 102 21.9 66 20.8 486 13.5 

Unknown or no treatment 32 6.9 40 8.7 40 7.7 42 9.0 43 13.6 197 5.5 

Total 461 100.0 458 100.0 518 100.0 466 100.0 317 100.0 2220 61.4 

Unknown CT of abdomen/pelvis 

19 41.3 25 58.1 15 46.9 11 47.8 11 57.9 81 2.2 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 4 8.7 4 9.3 4 12.5 4 17.4 2 10.5 18 0.5 

None within 8 weeks of first treatment 18 39.1 11 25.6 12 37.5 6 26.1 6 31.6 53 1.5 

Unknown or no treatment 5 10.9 3 7.0 1 3.1 2 8.7 0 0 11 0.3 

Total 46 100.0 43 100.0 32 100.0 23 100.0 19 100.0 163 4.5 

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0 
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Table 4.5-32  CT scan of the chest by area deprivation score for residence at the time of diagnosis for patients with colon cancer 

CT chest within 8 weeks 

NZ Deprivation Index of residence at time of diagnosis 

Total %  

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Acute presentation CT of chest 

60 28.6 49 21.4 67 24.1 60 23.5 52 20.2 288 8.0 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 25 11.9 20 8.7 23 8.3 18 7.1 24 9.3 110 3.0 

None within 8 weeks of first treatment 94 44.8 109 47.6 137 49.3 126 49.4 128 49.6 594 16.4 

Unknown or no treatment 31 14.8 51 22.3 51 18.3 51 20.0 54 20.9 238 6.6 

Total 210 100.0 229 100.0 278 100.0 255 100.0 258 100.0 1230 34.0 

No CT of chest 

167 36.2 176 38.4 189 36.5 156 33.5 105 33.1 793 21.9 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 34 7.4 35 7.6 24 4.6 29 6.2 30 9.5 152 4.2 

None within 8 weeks of first treatment 228 49.5 207 45.2 265 51.2 239 51.3 139 43.8 1078 29.8 

Unknown or no treatment 32 6.9 40 8.7 40 7.7 42 9.0 43 13.6 197 5.5 

Total 461 100.0 458 100.0 518 100.0 466 100.0 317 100.0 2220 61.4 

Unknown CT of chest 

14 30.4 18 41.9 14 43.8 6 26.1 11 57.9 63 1.7 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 3 6.5 3 7.0 1 3.1 1 4.3 1 5.3 9 0.2 

None within 8 weeks of first treatment 24 52.2 19 44.2 16 50.0 14 60.9 7 36.8 80 2.2 

Unknown or no treatment 5 10.9 3 7.0 1 3.1 2 8.7 0 0 11 0.3 

Total 46 100.0 43 100.0 32 100.0 23 100.0 19 100.0 163 4.5 

Total 717 100.0 730 100.0 828 100.0 744 100.0 594 100.0 3613 100.0 
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Table 4.5-33  Disease outcomes for patients with non-metastatic colon cancer whose primary was resected by distance 
of residence at the time of diagnosis by area deprivation score for residence at the time of diagnosis 

Alive and disease free at 1 
year 

Deprivation index 2006 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

No treatment date* 5 1.1 3 0.6 0 0 1 0.2 0 0 9 0.4 

Still alive and progression 
free 304 64.0 311 62.4 330 59.0 300 58.9 194 52.6 1439 59.7 

Progressed or died within 
a year 59 12.4 64 12.9 80 14.3 71 13.9 73 19.8 347 14.4 

Progressed or died after 
1yr 107 22.5 120 24.1 149 26.7 137 26.9 102 27.6 615 25.5 

Total 475 100.0 498 100.0 559 100.0 509 100.0 369 100.0 2410 100.0 

*Date of first treatment is unknown 

 

Table 4.5-34  Colonoscopy within 1 year of initial treatment for patients with non-metastatic colon cancer whose 
primary was resected, who were still alive and progression free at 1 year by area deprivation score for residence at 
the time of diagnosis 

Colonoscopy 
within 1 year 

Deprivation index 2006 

Total % 
 

p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 255 62.0 255 59.2 296 61.8 257 58.8 181 61.1 1244 60.6 0.8 

No 156 38.0 176 40.8 183 38.2 180 41.2 115 38.9 810 39.4  

Total 411 100.0 431 100.0 479 100.0 437 100.0 296 100.0 2054 100.0  
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Table 4.5-35  Completeness of staging at diagnosis for patients with non-metastatic colon cancer who were alive and 
disease free at 1 year by area deprivation score for residence at the time of diagnosis 

Completeness 
of staging 

Deprivation index 2006 

Total % 
 

p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 172 41.8 174 40.4 193 40.3 178 40.7 124 41.9 841 40.9 0.98 

No 239 58.2 257 59.6 286 59.7 259 59.3 172 58.1 1213 59.1  

Total 411 100.0 431 100.0 479 100.0 437 100.0 296 100.0 2054 100.0  

 

 

 

Table 4.5-36  Completeness of staging at diagnosis for patients with metastatic colon cancer who were alive and 
disease free at 1 year by area deprivation score for residence at the time of diagnosis 

Completeness 
of staging 

Deprivation index 2006 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 67 51.5 49 50.0 55 41.7 44 45.4 38 43.2 253 46.4 0.5 

5No 63 48.5 49 50.0 77 58.3 53 54.6 50 56.8 292 53.6  

Total 130 100.0 98 100.0 132 100.0 97 100.0 88 100.0 545 100.0  
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4.5.5 Ethnicity for colon cancer 

There were 4193 patients in the extended PIPER cohort diagnosed with colon cancer in the 
years 2006-2009. Ethnicity was known for 4163 of these.   

The proportions of patients whose initial diagnosis was made by colonoscopy were very 
similar: 51% for Māori, 55% for Pacific and 57% for nMnP (p=0.1) (Table 4.5-37).  

Of the 4193 patients 3497 had surgery for resection of their primary tumour. The proportion 
of Māori patients with a synoptic pathology report was 45%, whereas for Pacific patients it 
was 80% and for nMnP 55% (p<0.0001) (Table 4.5-38). The group of Māori patients also had 
fewer lymph nodes examined (57%)  compared with 85% for Pacific patients and 65% for 
nMnP patients (p=0.0002) (Table 4.5-39).  The proportion of patients with one or more 
positive nodes also differed by ethnicity (p=0.0003), although the comparison is not reliable as 
the groups had different numbers of nodes examined (Table 4.5-40). The Pacific patient group 
had a higher proportion with lymphovascular space invasion (43% vs. 33% for Māori and 29% 
for nMnP, p=0.04) (Table 4.5-41). The proportions of the patients whose tumours were poorly 
differentiated was 15% for Māori, 17% for Pacific and 20% for nMnP patients (p=0.0009) 
(Table 4.5-42). 

The proportions of Māori and Pacific patients who presented acutely who had CT scans of the 
abdomen and pelvis within an 8 week window around the date of surgery were 73% and 70% 
respectively. The proportion was slightly lower for nMnP (67%) (Table 4.5-43). For patients 
presenting non-acutely the proportions who had a CT scan of the abdomen and pelvis within 8 
weeks before surgery were Māori 55%, Pacific 63% and nMnP 59%.  The proportions of those 
presenting acutely who had a chest CT within the 8 week window were very similar in Māori, 
Pacific and nMnP, but among those who did not present acutely the Pacific patient group had a 
higher proportion with a chest CT (50%) compared with Māori (35%) and nMnP (36%) (Table 
4.5-43). 

The proportions with a colonoscopy by one year, similar in the Māori, Pacific and nMnP groups 
(p=0.5) as were the proportions with complete staging (p=0.8 for non-metastatic and p=0.95 
for metastatic) (Table 4.5-46, Table 4.5-47, Table 4.5-48). 
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Table 4.5-37  Method by which the initial diagnosis of colon cancer was made by prioritised ethnicity 

Initial diagnosis method 

Prioritised Ethnicity 

Total % 
 

p-value 

Māori Pacific nMnP 

N % N % N % 

Colonoscopy 157 50.8 46 54.8 2131 56.5 2334 56.1 0.1 

Surgery 110 35.6 23 27.4 1192 31.6 1325 31.8  

CT 10 3.2 4 4.8 161 4.3 175 4.2  

Sigmoidoscopy 19 6.1 8 9.5 138 3.7 165 4.0  

Percutaneous biopsy 10 3.2 3 3.6 70 1.9 83 2.0  

CT Colonography 0 0 0 0 20 0.5 20 0.5  

Other 0 0 0 0 10 0.3 10 0.2  

Barium enema 1 0.3 0 0 7 0.2 8 0.2  

Ultrasound 1 0.3 0 0 8 0.2 9 0.2  

Laparoscopy 0 0 0 0 5 0.1 5 0.1  

Luminal biopsy unknown instrument 0 0 0 0 11 0.3 11 0.3  

X-ray 0 0 0 0 2 0.1 2 0.0  

MRI 0 0 0 0 1 0.0 1 0.0  

Clinical 0 0 0 0 1 0.0 1 0.0  

Unknown 1 0.3 0 0 13 0.3 14 0.3  

Total 309 100.0 84 100.0 3770 100.0 4163 100.0  

 

 

Table 4.5-38  Synoptic pathology report from surgery for resection of colon cancer 
primary by prioritised ethnicity 

Synoptic 
pathology 

report 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 115 45.1 52 80.0 1734 54.6 1901 54.4 <.0001 

No 136 53.3 13 20.0 1421 44.7 1570 44.9  

Unknown 4 1.6 0 0 22 0.7 26 0.7  

Total 255 100.0 65 100.0 3177 100.0 3497 100.0  
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Table 4.5-39  Number of lymph nodes examined at surgery for resection of colon 
cancer primary by prioritised ethnicity 

No. lymph 
nodes 

examined 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

<12 nodes 106 41.6 10 15.4 1083 34.1 1199 34.3 0.0002 

>=12 nodes 146 57.3 55 84.6 2055 64.7 2256 64.5  

Unknown 3 1.2 0 0 39 1.2 42 1.2  

Total 255 100.0 65 100.0 3177 100.0 3497 100.0  

 

 

Table 4.5-40  Number of positive lymph nodes by prioritised ethnicity for 
patients with colon cancer. 

No. 
positive 
lymph 
nodes 

Prioritised Ethnicity 

Total % 

 

 

p-value 

Māori Pacific nMnP 

N % N % N % 

0 113 44.3 25 38.5 1672 52.6 1810 51.8 0.003 

1-3 69 27.1 22 33.8 785 24.7 876 25.1  

4-12 51 20.0 11 16.9 487 15.3 549 15.7  

>12 8 3.1 6 9.2 90 2.8 104 3.0  

Unknown 14 5.5 1 1.5 143 4.5 158 4.5  

Total 255 100.0 65 100.0 3177 100.0 3497 100.0  

 

 

Table 4.5-41  Lymphovascular space invasion by prioritised ethnicity for patients with 
colon cancer 

Lymphovascular 
invasion 

Prioritised Ethnicity 

Total % 

 

 

p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 85 33.3 28 43.1 908 28.6 1021 29.2 0.04 

No 135 52.9 35 53.8 1842 58.0 2012 57.5  

Unknown 35 13.7 2 3.1 427 13.4 464 13.3  

Total 255 100.0 65 100.0 3177 100.0 3497 100.0  
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Table 4.5-42  Differentiation of the tumour by prioritised ethnicity for patients with 
colon cancer 

Differentiation 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Well 41 16.1 24 36.9 521 16.4 586 16.8 0.0009 

Moderate 152 59.6 27 41.5 1685 53.0 1864 53.3  

Poor 38 14.9 11 16.9 620 19.5 669 19.1  

Undifferentiated 1 0.4 0 0 30 0.9 31 0.9  

Unknown 23 9.0 3 4.6 321 10.1 347 9.9  

Total 255 100.0 65 100.0 3177 100.0 3497 100.0  
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Table 4.5-43  CT scan of the abdomen and pelvis by prioritised ethnicity for patients with colon cancer 

CT of abdomen/pelvis within 8 weeks 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Acute presentation CT of abdomen and pelvis 

77 56.6 28 65.1 722 58.5 827 19.9 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 22 16.2 2 4.7 110 8.9 134 3.2 

None within 8 weeks of first treatment 16 11.8 2 4.7 164 13.3 182 4.4 

Unknown or no treatment 21 15.4 11 25.6 239 19.4 271 6.5 

Total 136 100.0 43 100.0 1235 100.0 1414 34.0 

No CT of abdomen and pelvis 

88 54.7 25 62.5 1364 59.2 1477 35.5 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 20 12.4 1 2.5 222 9.6 243 5.8 

None within 8 weeks of first treatment 36 22.4 8 20.0 509 22.1 553 13.3 

Unknown or no treatment 17 10.6 6 15.0 210 9.1 233 5.6 

Total 161 100.0 40 100.0 2305 100.0 2506 60.2 

Unknown CT of abdomen and pelvis 

4 33.3 0 0 93 40.4 97 2.3 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 2 16.7 0 0 20 8.7 22 0.5 

None within 8 weeks of first treatment 5 41.7 0 0 88 38.3 93 2.2 

Unknown or no treatment 1 8.3 1 100.0 29 12.6 31 0.7 

Total 12 100.0 1 100.0 230 100.0 243 5.8 

Total 309 100.0 84 100.0 3770 100.0 4163 100.0 
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Table 4.5-44  CT scan of the chest by prioritised ethnicity for patients with colon cancer 

CT of chest within 8 weeks 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Acute presentation CT of chest 

33 24.3 14 32.6 285 23.1 332 8.0 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 19 14.0 2 4.7 109 8.8 130 3.1 

None within 8 weeks of first treatment 63 46.3 16 37.2 602 48.7 681 16.4 

Unknown 21 15.4 11 25.6 239 19.4 271 6.5 

Total 136 100.0 43 100.0 1235 100.0 1414 34.0 

No CT of chest 

57 35.4 20 50.0 818 35.5 895 21.5 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 17 10.6 1 2.5 156 6.8 174 4.2 

None within 8 weeks of first treatment 70 43.5 13 32.5 1121 48.6 1204 28.9 

Unknown 17 10.6 6 15.0 210 9.1 233 5.6 

Total 161 100.0 40 100.0 2305 100.0 2506 60.2 

Unknown CT of chest 

4 33.3 0 0 74 32.2 78 1.9 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 0 0 0 0 11 4.8 11 0.3 

None within 8 weeks of first treatment 7 58.3 0 0 116 50.4 123 3.0 

Unknown 1 8.3 1 100.0 29 12.6 31 0.7 

Total 12 100.0 1 100.0 230 100.0 243 5.8 

Total 309 100.0 84 100.0 3770 100.0 4163 100.0 
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Of the 4180 patients diagnosed with colon cancer who were included in the extended PIPER 
cohort (years 2006 – 2009) 2906 had non-metastatic disease, and of these 2751 had their 
primary tumour resected and 2736 had known ethnicity.  

 

*Date of first treatment is unknown 

 

Table 4.5-46  Colonoscopy within 1 year of initial treatment for patients with non-
metastatic colon cancer who had their primary resected and who were still alive 
and progression free at 1 year by prioritised ethnicity 

Colonoscopy 
within 1 year 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 81 57.0 23 53.5 1299 60.7 1403 60.3 0.5 

No 61 43.0 20 46.5 842 39.3 923 39.7  

Total 142 100.0 43 100.0 2141 100.0 2326 100.0  

 

 

 

 

Table 4.5-45  Disease outcomes for patients with non-metastatic colon cancer who had 
their primary resected by prioritised ethnicity 

Alive and disease free 
at 1 year 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific  nMnP  

N % N % N % 

No treatment date* 0 0 0 0 12 0.5 12 0.4 0.01 

Sill alive and 
progression free 91 50.0 33 70.2 1510 60.2 1634 59.7 

 

Progressed or died 
within a year 40 22.0 4 8.5 355 14.2 399 14.6 

 

Progressed or died 
after 1yr 51 28.0 10 21.3 631 25.2 692 25.3 

 

Total 182 100.0 47 100.0 2508 100.0 2737 100.0  
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Table 4.5-47  Completeness of staging at diagnosis for patients with non-metastatic 
colon cancer who were alive and disease free at 1 year by prioritised ethnicity 

Completeness 
of staging 

Prioritised Ethnicity 

Total % 

 

 

p-value 

Māori Pacific  nMnP 

N % N % N % 

Yes 55 38.7 16 37.2 876 40.9 947 40.7 0.8 

No 87 61.3 27 62.8 1265 59.1 1379 59.3  

Total 142 100.0 43 100.0 2141 100.0 2326 100.0  

 

 

Table 4.5-48  Completeness of staging at diagnosis for patients with metastatic colon 
cancer who were alive and disease free at 1 year by prioritised ethnicity 

Completeness 
of staging 
(Stage IV) 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 28 45.9 8 44.4 261 47.4 297 47.1 0.95 

No 33 54.1 10 55.6 290 52.6 333 52.9  

Total 61 100.0 18 100.0 551 100.0 630 100.0  

 

 

4.5.6 Key points: staging for colon cancer 

Pathological confirmation of colon cancer  

- Pathological confirmation was obtained by colonoscopy for 57% of patients, and at 
surgery for 32% of patients. 

- Higher proportions of independent-urban patients and rural patients had first 
pathological confirmation at surgery compared to urban patients (36% independent 
urban, 35% rural, 30% urban). Whilst a higher proportion of independent urban 
patients present with evidence of obstruction or via the ED this does not explain why a 
higher proportion of rural patients have first pathology achieved at surgery.  

- Less than 5% of patients are diagnosed via CT or other imaging. 4% of patients were 
diagnosed by sigmoidoscopy.  

- Māori were more likely to have first pathological confirmation at surgery (36% 
compared to 32% for nMnP) while Pacific were least likely (27%). A higher proportion 
of Pacific people were diagnosed by sigmoidoscopy (10%) compared to Māori (6%) 
and nMnP (4%).  

- Those living in areas with the highest deprivation were most likely to be diagnosed at 
surgery (50%) and least likely to be diagnosed by colonoscopy (35%). This is 
consistent with the observation that those from areas with the highest deprivation 
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have the highest proportions presenting via the emergency department or with 
obstruction.  

- Further analyses are required to understand the relationship between age, staging, 
ethnicity, deprivation, and rurality.  

Synoptic pathology reports 

- 56% of patients with a pathology specimen for colon cancer had a synoptic report 
- Pathology reports were more frequently reported in synoptic format for urban 

patients (60%) compared to independent-urban (47%) and rural (46%). Patients from 
areas with the highest deprivation were least likely to have a synoptic report (NZDep9-
10: 51%, compared to the average of 56%). Pacific patients were most likely to have a 
synoptic report (80%) compared to Māori (45%) and nMnP (54%). The reasons for 
this are unclear and will require further exploration 

Lymph node examination 

- For 34% of patients their pathology report stated that fewer than 12 lymph nodes 
were examined  

- This proportion takes into account all patients with a resected primary colon tumour, 
including those with stage IV who underwent resection of primary 

- Urban patients with colon cancer had highest proportion of patients with 12 or more 
nodes examined (62%), compared to 47% independent urban and 53% rural.  

- Urban patients had a higher proportion of patients with N2 disease, with rural patients 
having higher proportion with N1 disease. Dep 9-10 had the highest proportion of N2 
disease compared to other deciles, but no discernible difference in N0 disease.  

- Urban patients had highest proportion of well differentiated primary tumour (18%) 
and rural patients had highest proportion of poorly differentiated primary. Trends for 
distance from health facility of diagnosis are less clear.  

- Māori had a higher proportion of patients with fewer than 12 lymph nodes examined 
(42%) whereas Pacific people had 85% with 12 or more nodes examined, although 
small numbers (nMnP 66% had 12 or more nodes examined).  

- Māori and Pacific had lower proportions with N0 disease (46% and 39% compared to 
54% nMnP) and higher proportions N2 disease (23%, 26% and 18%). Differences in 
nodal yield by ethnicity may impact on stage migration.  

- Māori and Pacific had lower proportions of patients with poorly differentiated tumours 

Completeness of staging (defined in methods section) 

- Those with acute presentation and non-metastatic disease were less likely to have a CT 
within 8 weeks before or after treatment than those with non-acute presentation. 
Independent urban patients were least likely to have complete staging undertaken 
(43% compared to 48% urban and 46% rural), regardless of whether their 
presentation was acute or non-acute.  

- Similarly, independent urban patients were least likely to have staging completed 
within 8 weeks before first treatment. The same trend was seen for patients with 
metastatic disease.  
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- Those from areas with the highest deprivation were least likely to have complete 
staging if presenting acutely, but there was no difference by deprivation for those not 
presenting acutely. At this point the analyses have been adjusted for age, comorbidity 
or ethnicity. 

- Māori had slightly lower proportions of patients with CT of the abdomen/pelvis 
completed pre-operatively compared to nMnP, but overall had similar levels of 
incomplete staging. The numbers of Pacific patients were too low for reliable 
comparisons for staging KPIs. 

- Overall, there was very little difference in completeness of staging for non-metastatic 
disease by ethnicity: 39% for Māori, 37% for Pacific and 41% for nMnP 

- For metastatic disease, staging was complete for 46% of Māori, 44% Pacific, 47% 
nMnP. These comparisons have not yet not been adjusted for age, gender, rurality or 
deprivation, which is required to further inform interpretation. 

- CT of the chest was not considered as a mandatory item for completeness of staging. 
However independent urban patients were least likely to undergo a chest CT compared 
to urban and rural patients, regardless of mode of presentation. There was not a clear 
difference between Māori and nMnP but numbers were small.  

Completion colonoscopy (within 6 months pre-diagnosis or 12 months after) 

- Overall there were low rates of completion colonoscopy before 12 months post-op and 
this was lowest for the independent urban group. 62% of eligible urban patients, 56% 
independent urban and 61% of rural patients had completion procedures undertaken.  

- No relationship between deprivation and completeness of colonoscopy has been 
identified at this point.  

- Pacific patients were least likely to undergo completion colonoscopy (54%, Māori 57% 
and nMnP 61%) 
 

4.5.7 Discussion: staging for colon cancer 

Synoptic reporting ensures that a minimum set of information relevant to accurate 
prognostication or treatment planning is available. Several reports have demonstrated that 
synoptic reports are more likely to include all relevant information, and may even attenuate 
the differences in reports between specialist and non-specialist pathologists.39 The Royal 
College of Pathologists of Australasia launched its synoptic/structured reporting templates for 
CRC on 26 February 2010 although it had been implemented to a variable extent prior to 
this.40 

During the time period studied for PIPER, 56% of patients had reports that would be 
considered structured. Independent urban, high deprivation score and Māori patients had the 
lowest proportions of patients with structured reports. It seems unlikely that a pathology 
service would have a systematic bias towards reporting or non-reporting in synoptic format 
for certain groups of patients so it is more likely that this finding is reflective of variation 
between providers of pathology services. Pacific people had the highest proportion of 
structured reports, but this may be associated with their predominant urban residence, and 
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that urban patients are more likely to have pathology reported synoptically. Again this 
supports a facility effect.  

The number of lymph nodes examined is an important measure of quality in colon cancer. An 
adequate lymph node harvest is required to ensure that a tumour has been staged accurately 
and that a node-positive patient is not under-reported as having no lymph nodes involved, 
therefore failing to be considered for adjuvant chemotherapy. It has previously been reported 
that Māori are more likely to undergo less radical lymph node sampling,3 but the relationship 
between location of residence and deprivation has not previously been noted.19 

In a US population-based study using the SEER database, it was noted that lymph node harvest 
has increased with time, and that older patients and those with left sided or rectal cancers had 
lower lymph node counts. It was also noted that geographic location was an important 
predictor of nodal count.41 However at initial analysis it seems likely that there is a facility 
effect for both synoptic reporting and nodal yield above that relating to site of primary tumour, 
however more sophisticated analyses which adjust for age and other potential confounders 
such as location of primary tumour need to be undertaken to understand this issue in greater 
detail. 

One potential measure for quality improvement would be to mandate synoptic reporting, and 
to report total lymph node harvest. This measure would be evidence-based and may lead to a 
reduction in observed disparities described by our findings  

Highlights: Colon Cancer  

Staging 
32% of patients with colon cancer had pathology confirmed for the 
first time at surgery 

34% of pathology reports noted fewer than 12 lymph nodes were 
examined 

56% of pathology reports were in synoptic form for colon cancer   

39% of patients had not had complete colonoscopy within a year of 
diagnosis   

41% of patients presenting with non-metastatic and 47% of those 
presenting with metastatic disease underwent complete staging with 
colonoscopy and CT of the abdomen and pelvis 
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4.6 Colon Cancer: Treatment 

4.6.1 Non-metastatic colon cancer: surgical treatment 

4.6.1.1 Summary of KPIs for surgical treatment of non-metastatic colon cancer 

The key performance indicators used for describing the surgical treatment of colon cancer in 
this section are: 

- Removal of primary 
- Operation performed 
- Completeness of excision  
- Length of stay post op 
- Return to theatre 
- Anastomotic leak 
- 30 day mortality post-surgery 
- 90 day mortality post-surgery 
- MDM Review 
- Post-op myocardial infarction  
- Post-op pulmonary embolism 

Surgery remains the cornerstone of management of non-metastatic colon cancer. Whilst very 
early T1 tumours without adverse risk features may be managed by polypectomy, few non-
metastatic cancers can be treated without major abdominal surgery. Given that the majority of 
patients with colon cancer have non-metastatic disease, surgical considerations are central to 
any discussion of outcomes for colon cancer.  

Several possible quality indicators exist for colon cancer surgery. Following a process of 
consultation with key advisors and stakeholders, we selected descriptive measures, outcome 
measures, and measures that impact on subsequent treatment. Some possible quality 
indicators are confounded by potential subjective assessment, such as defining anastomotic 
leak but attempts have been made to minimise subjectivity wherever possible.  

In order to understand aspects such as timeliness of the patient journey, decisions around 
staging, selection for adjuvant and palliative therapy, stoma and reversal rates, as well as 
morbidity and mortality, we need to describe the characteristics of patients and operations 
undertaken. Analysis according to rurality, distance to health facility of diagnosis, deprivation 
and ethnicity was conducted to establish whether there was unequal care delivered by our 
services to New Zealanders, and to highlight potential further areas for research or quality 
improvement.  

We report 30 and 90 day mortality following surgery and this will allow comparison with the 
UK National Bowel Cancer Audit. 30 day mortality has been a standard measure of quality of 
surgical outcomes, however with advances in peri-operative and intensive care support, 90 
day mortality is being reported in the UK National Bowel Cancer Audit to account for these 
advances in supportive care. 90 day mortality has recently been shown to correlate well with 
mortality at 6 and 12 months following CRC surgery. 42 12 month and 5 year survival will be 
presented in later updates of the PIPER project.  
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Multidisciplinary cancer team meeting (MDM) discussion is mandated for all newly diagnosed 
cancers in the United Kingdom. At the time of the PIPER cohort, there was no similar 
requirement in NZ. However we recorded where there was evidence of MDM discussion and 
this will enable us to establish whether MDM discussion rates had any impact on cancer 
outcomes or intervention rates.  

Here we describe patient characteristics, surgical treatments received, surgical complications, 
and crude surgical outcome measures.  

 

4.6.1.2 Cohort of patients with non-metastatic colon cancer 

The analyses in this section include all patients from the main PIPER cohort (diagnosed in 
2007 and 2008) with a site of primary tumour being in the colon and clinical (pre-operative) 
stage equal to  non-metastatic. Of the 3717 patients diagnosed with colon cancer in 2007 and 
2008 there were 2607 patients with non-metastatic colon cancer (70% of all colon cancer 
diagnoses in 2007-2008).  

The tables below outline the age, gender and co-morbidity distributions for this cohort by 
rurality of residence at diagnosis, distance from residence to diagnosis facility and NZ 
deprivation score. The rural group of patients appear to have a younger age distribution, a 
higher proportion of males and a lower co-morbidity score than the urban and independent-
urban groups (Table 4.6-1, Table 4.6-2, Table 4.6-3). The oldest group of patients tend to live 
closer to the health facility where their disease was diagnosed (Table 4.6-4) and the 
proportions of males to females increases with distance from facility of diagnosis (Table 
4.6-5). The group of patients who live in areas with higher deprivation scores (more deprived) 
also appear to be older (a greater proportion of patients 80 years and older) and have higher 
co-morbidity scores (more co-morbid, Table 4.6-9).  

Table 4.6-1  Age (in years) at diagnosis by rurality of residence at the time of diagnosis 
for patients with non-metastatic colon cancer 

Age at 
diagnosis 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

<40 31 1.7 3 0.6 4 1.4 1 2.3 39 1.5 

40-49 54 3.0 10 2.1 10 3.6 7 15.9 81 3.1 

50-59 167 9.2 41 8.7 35 12.5 8 18.2 251 9.6 

60-69 401 22.1 105 22.3 84 29.9 12 27.3 602 23.1 

70-79 630 34.8 181 38.4 99 35.2 7 15.9 917 35.2 

>=80 528 29.2 130 27.6 48 17.1 9 20.5 715 27.4 

Unknown 0 0 1 0.2 1 0.4 0 0 2 0.1 

Total 1811 100.0 471 100.0 281 100.0 44 100.0 2607 100.0 
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Table 4.6-2  Gender by rurality of residence at the time of diagnosis for patients with 
non-metastatic colon cancer 

Gender 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

Female 1003 55.4 239 50.7 120 42.7 22 50.0 1384 53.1 

Male 808 44.6 232 49.3 161 57.3 22 50.0 1223 46.9 

Total 1811 100.0 471 100.0 281 100.0 44 100.0 2607 100.0 

 

 

Table 4.6-3  C3 Comorbidity score by rurality of residence at the time of diagnosis for 
patients with non-metastatic colon cancer 

C3 
comorbidity 

score 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

0 816 45.1 202 42.9 145 51.6 27 61.4 1190 45.6 

>0-<1 324 17.9 81 17.2 53 18.9 4 9.1 462 17.7 

1-<2 258 14.2 65 13.8 37 13.2 6 13.6 366 14.0 

>2 413 22.8 123 26.1 46 16.4 7 15.9 589 22.6 

Total 1811 100.0 471 100.0 281 100.0 44 100.0 2607 100.0 

* higher scores indicate higher degree of comorbidity 
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Table 4.6-4  Age at diagnosis by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made for patients with non-metastatic colon cancer 

Age at 
diagnosis 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

<40 14 1.5 8 1.4 6 1.6 5 1.2 5 1.8 1 2.2 39 1.5 

40-49 30 3.3 20 3.5 11 2.9 6 1.4 7 2.5 7 15.2 81 3.1 

50-59 73 8.0 55 9.7 41 10.8 43 10.0 30 10.8 9 19.6 251 9.6 

60-69 205 22.5 115 20.4 86 22.8 100 23.4 84 30.1 12 26.1 602 23.1 

70-79 307 33.7 204 36.1 136 36.0 162 37.9 100 35.8 8 17.4 917 35.2 

>=80 281 30.8 163 28.8 98 25.9 111 25.9 53 19.0 9 19.6 715 27.4 

Unknown 1 0.1 0 0 0 0 1 0.2 0 0 0 0 2 0.1 

Total 911 100.0 565 100.0 378 100.0 428 100.0 279 100.0 46 100.0 2607 100.0 
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Table 4.6-5  Gender by distance of residence at the time of diagnosis from the health facility where the diagnosis was 
made for patients with non-metastatic colon cancer 

Gender 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

Female 526 57.7 312 55.2 190 50.3 200 46.7 133 47.7 23 50.0 1384 53.1 

Male 385 42.3 253 44.8 188 49.7 228 53.3 146 52.3 23 50.0 1223 46.9 

Total 911 100.0 565 100.0 378 100.0 428 100.0 279 100.0 46 100.0 2607 100.0 

 

 

Table 4.6-6  C3 Comorbidity score by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made for patients with non-metastatic colon cancer 

C3 
comorbidity 

score 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

0 417 45.8 238 42.1 168 44.4 211 49.3 127 45.5 29 63.0 1190 45.6 

>0-<1 166 18.2 97 17.2 70 18.5 75 17.5 50 17.9 4 8.7 462 17.7 

1-<2 120 13.2 78 13.8 62 16.4 67 15.7 33 11.8 6 13.0 366 14.0 

>2 208 22.8 152 26.9 78 20.6 75 17.5 69 24.7 7 15.2 589 22.6 

Total 911 100.0 565 100.0 378 100.0 428 100.0 279 100.0 46 100.0 2607 100.0 

 

 



 

  Page 140 of 432 
The PIPER Project final report, 7 August 2015 

Table 4.6-7  Age at diagnosis by area deprivation score for residence at the time of diagnosis for patients with non-
metastatic colon cancer 

Age at 
diagnosis 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

<40 12 2.4 5 0.9 4 0.7 7 1.3 10 2.5 1 1.7 39 1.5 

40-49 18 3.6 20 3.8 16 2.7 13 2.4 7 1.7 7 12.1 81 3.1 

50-59 51 10.3 60 11.3 44 7.5 49 9.1 39 9.7 8 13.8 251 9.6 

60-69 129 26.0 136 25.7 127 21.8 113 21.0 85 21.1 12 20.7 602 23.1 

70-79 169 34.0 174 32.8 226 38.8 199 37.1 138 34.3 11 19.0 917 35.2 

>=80 117 23.5 135 25.5 165 28.3 156 29.1 123 30.6 19 32.8 715 27.4 

Unknown 1 0.2 0 0 1 0.2 0 0 0 0 0 0 2 0.1 

Total 497 100.0 530 100.0 583 100.0 537 100.0 402 100.0 58 100.0 2607 100.0 

 

 

Table 4.6-8  Gender by area deprivation score for residence at the time of diagnosis for patients with non-metastatic 
colon cancer 

Gender 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

Female 244 49.1 291 54.9 314 53.9 292 54.4 211 52.5 32 55.2 1384 53.1 

Male 253 50.9 239 45.1 269 46.1 245 45.6 191 47.5 26 44.8 1223 46.9 

Total 497 100.0 530 100.0 583 100.0 537 100.0 402 100.0 58 100.0 2607 100.0 
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Table 4.6-9  C3 Comorbidity score by area deprivation score for residence at the time of diagnosis for patients with non-
metastatic colon cancer 

C3 
comorbidity 

score 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

0 251 50.5 263 49.6 258 44.3 247 46.0 140 34.8 31 53.4 1190 45.6 

>0-<1 94 18.9 96 18.1 109 18.7 83 15.5 73 18.2 7 12.1 462 17.7 

1-<2 61 12.3 67 12.6 91 15.6 74 13.8 63 15.7 10 17.2 366 14.0 

>2 91 18.3 104 19.6 125 21.4 133 24.8 126 31.3 10 17.2 589 22.6 

Total 497 100.0 530 100.0 583 100.0 537 100.0 402 100.0 58 100.0 2607 100.0 
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To evaluate ethnicity the extended cohort was used (all patients in the main cohort plus all 
Māori and Pacific patients diagnosed in the calendar years 1 January 2006 – 31 Dec 2006 and 1 
Jan 2009 – 31 Dec 2009 and a randomly sampled equal number of nMnP cases over the same 
time frame). For non-metastatic colon cancer there were an additional 300 patients identified 
in the extended cohort who have been included in this analysis, giving a total of 2907 patients.  

The tables below show the age, gender and co-morbidity distributions for this cohort by 
ethnicity. The age distribution was youngest for the Pacific patient group, but the Māori group 
also appeared to be younger than the nMnP group (Table 4.6-10). The Pacific patient group 
had a higher proportion of male cases than the Māori and nMnP groups (Table 4.6-11). Māori 
and Pacific patient groups had a lower proportion with a co-morbidity score of zero and a 
higher proportion with a co-morbidity score of >2 (Māori) and 1-<2 (Pacific) (Table 4.6-12). 

  

Table 4.6-10  Age at diagnosis by prioritised ethnicity for patients with non-metastatic 
colon cancer 

Age at 
diagnosis 

Ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

<40 14 7.5 4 7.5 31 1.2 0 0 49 1.7 

40-49 12 6.4 7 13.2 83 3.1 2 13.3 104 3.6 

50-59 38 20.3 10 18.9 240 9.0 2 13.3 290 10.0 

60-69 64 34.2 18 34.0 595 22.4 5 33.3 682 23.5 

70-79 40 21.4 9 17.0 954 36.0 3 20.0 1006 34.6 

>=80 18 9.6 5 9.4 748 28.2 3 20.0 774 26.6 

Unknown 1 0.5 0 0 1 0.0 0 0 2 0.1 

Total 187 100.0 53 100.0 2652 100.0 15 100.0 2907 100.0 

 

 

Table 4.6-11  Gender by prioritised ethnicity for patients with non-metastatic colon 
cancer 

Gender 

Ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

Female 100 53.5 22 41.5 1403 52.9 6 40.0 1531 52.7 

Male 87 46.5 31 58.5 1249 47.1 9 60.0 1376 47.3 

Total 187 100.0 53 100.0 2652 100.0 15 100.0 2907 100.0 

 

 



 

  Page 143 of 432 
The PIPER Project final report, 7 August 2015 

Table 4.6-12  C3 Comorbidity score by prioritised ethnicity for patients with non-
metastatic colon cancer 

C3 
comorbidity 

score 

Ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

0 65 34.8 18 34.0 1226 46.2 10 66.7 1319 45.4 

>0-<1 42 22.5 12 22.6 463 17.5 1 6.7 518 17.8 

1-<2 29 15.5 14 26.4 375 14.1 2 13.3 420 14.4 

>2 51 27.3 9 17.0 588 22.2 2 13.3 650 22.4 

Total 187 100.0 53 100.0 2652 100.0 15 100.0 2907 100.0 

 

4.6.1.3 Rurality of residence at diagnosis for colon cancer 

Of the 2607 patients with non-metastatic colon cancer, 44 had unknown rurality status,  
leaving 2563 patients for the analyses in this section. 

Overall 95% (95% CI: 94 to 95) of patients with non-metastatic colon cancer had their primary 
removed (Table 4.6-13). Patients in rural areas had the highest proportion with removal of 
primary (99%, p=<0.001; Table 4.6-13); this group of patients appeared to be younger at 
diagnosis and have lower co-morbidity scores.  

Operations performed for the removal of the primary are listed in Table 4.6-14. Some patients 
had more than one operation to remove their primary. For these cases a “main operation” for 
the removal of primary was ascertained based on the operations performed and the timing of 
the operations. This “main operation” has been used for all of the surgical key performance 
indicators.  Some patients had multiple procedures for the removal of their primary within the 
main operation; 56 patients had 2 procedures for the removal of the primary. 

Overall right hemicolectomy was the most frequently performed procedure to remove the 
primary tumour in non-metastatic colon cancer 41% (95% CI:40 to 43 ) (Table 4.6-14). Two 
percent of patients had their primary removed via an endoscopic procedure only. Patients in 
rural areas had a slightly lower proportion with right hemicolectomy (38% compared with 
urban 41% and independent urban 40%) and a slightly higher proportion with left 
hemicolectomy (9% compared with 7% for both urban and independent urban). The 
proportion with High AR was lowest in patients from independent urban areas (13% 
compared with 18% for both urban and rural).  

Completeness of excision was recorded both macroscopically from the operation note and 
microscopically from the pathology report for patients who had their primary disease 
removed (n=2423).  Overall 81% of patients with non-metastatic colon cancer who had 
surgery for removal of their primary disease had complete excision of their disease (95% CI: 
79 to 82) (Table 4.6-15). Excision status was unknown for 12% of patients. The rural group 
had the highest percentage with complete excision (84%) and the lowest percentage of  
unknowns (10%), while independent urban had the lowest percentage with complete excision 
resection (76%) but the highest percentage of unknowns (16%) (Table 4.6-15).  
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Table 4.6-13  Surgery for removal of primary disease by rurality of residence at 
the time of diagnosis for patients with non-metastatic colon cancer 

Primary 
removed 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 1688 93.2 457 97.0 278 98.9 2423 94.5 <0.0001 

No 121 6.7 13 2.8 3 1.1 137 5.3  

Unknown 2 0.1 1 0.2 0 0 3 0.1  

Total 1811 100.0 471 100.0 281 100.0 2563 100.0  

 

 

Table 4.6-14  Surgical procedure for removal of primary by rurality of residence at the 
time of diagnosis for patients with non-metastatic colon cancer 

Surgical procedure 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Right hemicolectomy 714 41.2 183 39.7 108 38.0 1005 40.5 

High AR 304 17.5 59 12.8 50 17.6 413 16.7 

Sigmoid colectomy 128 7.4 54 11.7 33 11.6 215 8.7 

Left hemicolectomy 126 7.3 31 6.7 24 8.5 181 7.3 

Extended right hemicolectomy 130 7.5 29 6.3 17 6.0 176 7.1 

Low/Ultra-low AR 88 5.1 28 6.1 11 3.9 127 5.1 

Hartmanns 55 3.2 14 3.0 10 3.5 79 3.2 

Subtotal colectomy 50 2.9 14 3.0 10 3.5 74 3.0 

Transverse colectomy 41 2.4 19 4.1 7 2.5 67 2.7 

Other 41 2.4 8 1.7 3 1.1 52 2.1 

Endoscopic procedures 28 1.6 15 3.3 4 1.4 47 1.9 

Total colectomy 29 1.7 7 1.5 7 2.5 43 1.7 

Total 1734 100.0 461 100.0 284 100.0 2479 100.0 
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Table 4.6-15  Completeness of excision by rurality of residence at the time of diagnosis for patients with 
non-metastatic colon cancer 

Residual disease 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

R2 (Macroscopic disease) 45 2.7 13 2.8 9 3.2 67 2.8 0.5* 

R1 (Microscopic disease) 24 1.4 5 1.1 4 1.4 33 1.4  

R0 (Complete Excision) 1382 81.9 346 75.7 232 83.5 1960 80.9  

RX (Undeterminable) 44 2.6 19 4.2 6 2.2 69 2.8  

R1 (Microscopic disease)-R2 unknown 5 0.3 0 0 0 0 5 0.2  

R0 (Complete Excision)-R2 unknown 57 3.4 26 5.7 6 2.2 89 3.7  

RX (Undeterminable)- R2 unknown 5 0.3 3 0.7 0 0 8 0.3  

Unknown - R2=No 105 6.2 39 8.5 18 6.5 162 6.7  

Unknown 21 1.2 6 1.3 3 1.1 30 1.2  

Total 1688 100.0 457 100.0 278 100.0 2423 100.0  

*p-value compares R2 (Macroscopic disease) , R1 (Microscopic disease) , R0 (Complete Excision), RX 
(Undeterminable) and all groups with unknown information were excluded 

 

Length of stay in hospital after surgery for removal of primary was determined, excluding 
patients whose only procedure for the removal of the primary was endoscopic (n=47, Table 
4.6-14). Thus the total number of patients included in the assessment of length of stay post-
operation was 2376.  Overall the median length of stay was 9 days (IQ range 7-13) (Table 
4.6-16). There was no variation in the length of stay by urban-rural status (Table 4.6-16). Age, 
gender and co-morbidity may be influencing these results and further analyses will be 
conducted to investigate if adjusting for these factors results in differences between the 
groups.  

The proportion of patients who had to return to theatre during the admission for the surgery 
for removal of their primary disease is provided in Table 4.6-17. Overall, 6% (95% CI: 5 to 7) 
of patients were returned to theatre. The proportions show little variation by urban-rural 
status (Table 4.6-17). The effect of age, gender and co-morbidity adjustments on this finding 
will be reviewed in further analyses. 

Table 4.6-18 shows the proportion of patients within each group who had an anastomosis 
formed as part of their operation for removal of primary, for assessment of anastomotic leak 
rates (Table 4.6-19). Overall, 4% of non-metastatic colon cancer patients who had an 
anastomosis formed as part of their operation for removal of primary had evidence of an 
anastomotic leak (95% CI 3:5) (Table 4.6-19). The unadjusted proportions show minimal 
variation by urban-rural status.  
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Table 4.6-16  Length of stay post-operation to 
remove primary by rurality of residence at the time 
of diagnosis for patients with non-metastatic colon 
cancer 

Length of stay 

Rurality of residence at time 
of diagnosis 

All Urban 
Independent 

urban Rural 

 Median 9.0 9.0 9.0 9.0 

Lower quartile 7.0 7.0 7.0 7.0 

Upper quartile 13.0 12.0 12.0 13.0 

Number unknown 209 55 43 307 

 

 

Table 4.6-17  Evidence of return to theatre post-operation to remove primary 
disease by rurality of residence at the time of diagnosis for patients with non-
metastatic colon cancer 

Return to 
theatre 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 107 6.4 28 6.3 16 5.8 151 6.4 0.8 

No 1416 85.3 396 89.6 245 89.4 2057 86.6  

Unknown 137 8.3 18 4.1 13 4.7 168 7.1  

Total 1660 100.0 442 100.0 274 100.0 2376 100.0  

 

 

Table 4.6-18  Formation of an anastomosis during operation for removal of primary 
by rurality of residence at the time of diagnosis for patients with non-metastatic 
colon cancer 

Anastomoses 
formed 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N %  

Yes 1589 95.7 423 95.7 264 96.4 2276 95.8  

No 44 2.7 13 2.9 7 2.6 64 2.7  

Unknown 27 1.6 6 1.4 3 1.1 36 1.5  

Total 1660 100.0 442 100.0 274 100.0 2376 100.0  
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Table 4.6-19  Evidence of anastomotic leak in patients who had an anastomosis 
formed during their operation for removal of primary disease by rurality of 
residence at the time of diagnosis for patients with non-metastatic colon cancer 

Anastomotic 
leak 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 62 3.9 15 3.5 11 4.2 88 3.9 0.9 

No 1527 96.1 408 96.5 253 95.8 2188 96.1  

Total 1589 100.0 423 100.0 264 100.0 2276 100.0  

 

Mortality within 30 days post-operation to remove primary disease was calculated. Patients 
whose only operation for the removal of the primary was an endoscopic procedure were not 
included. The overall 30 day mortality for this cohort was 3% (95% CI:3 to 4) (Table 4.6-20). 

Mortality within 90 days post-operation was calculated using the same approach as 30 day 
mortality.  The overall 90 day mortality for this cohort was 5% (95% CI: 4 to 6) (Table 
4.6-21).The rural group had a lower proportion who died within 90 days post-operation than 
the urban and independent urban groups (2% compared with 3% and4% respectively) but the 
differences were not statistically significant (p=0.2).   

Patients were classified as having been reviewed at a colorectal multidisciplinary meeting 
(CRC MDM) if their MDM was within 26 weeks prior to their first treatment or within 12 
weeks after their first treatment. Patients who did not receive any treatment (other than 
palliative care) were classified as having been reviewed at a CRC MDM if their MDM was 
within 26 weeks prior to or 12 weeks post the date of decision not to treat. Overall 70% of 
patients had no evidence of review at a CRC MDM (95% CI: 67 to 71) (Table 4.6-22). The rural 
group had the highest proportion not reviewed (76%) while urban had the lowest proportion 
not reviewed (68%) Although statistically significantly different (p=0.001), the proportion for 
whom a review at MDM was unknown was high (overall 16%). Further analyses in the second 
phase will explore whether there are differences in the proportion with MDM review between 
the rurality groups.  
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Table 4.6-20  Mortality within 30 days post-operation to remove primary 
disease by rurality of residence at the time of diagnosis for patients with non-
metastatic colon cancer 

Mortality 
within 
30days 
post-

surgery 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 54 3.3 19 4.3 5 1.8 78 3.3 0.2 

No 1601 96.4 421 95.2 269 98.2 2291 96.4  

Unknown 5 0.3 2 0.5 0 0 7 0.3  

Total 1660 100.0 442 100.0 274 100.0 2376 100.0  

 

 

 

Table 4.6-21  Mortality within 90 days post-operation to remove primary disease 
by rurality of residence at the time of diagnosis for patients with non-metastatic 
colon cancer 

Mortality 
within 90days 
post-surgery 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 77 4.6 28 6.3 10 3.6 115 4.8 0.2 

No 1578 95.1 412 93.2 264 96.4 2254 94.9  

Unknown 5 0.3 2 0.5 0 0 7 0.3  

Total 1660 100.0 442 100.0 274 100.0 2376 100.0  
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Table 4.6-22  Evidence of review at a colorectal multidisciplinary meeting by rurality of residence at the 
time of diagnosis for patients with non-metastatic colon cancer 

MDM review 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

26-8 weeks before first treatment 17 0.9 5 1.1 3 1.1 25 1.0 0.0001 

8-0 weeks before first treatment 122 6.7 11 2.3 13 4.6 146 5.7  

Within 4 weeks after first treatment 122 6.7 17 3.6 7 2.5 146 5.7  

Within 4-8 weeks after first treatment 33 1.8 4 0.8 2 0.7 39 1.5  

Within 8-12 weeks after first treatment 11 0.6 0 0 2 0.7 13 0.5  

No 1227 67.8 334 70.9 214 76.2 1775 69.3  

Unknown 279 15.4 100 21.2 40 14.2 419 16.3  

Total 1811 100.0 471 100.0 281 100.0 2563 100.0  

*p-value compares MDM with time frame 26 weeks prior to 12 weeks post first treatment vs. no MDM group. 

 

Evidence of a myocardial infarction (MI) and pulmonary embolism (PE) occurring post-
operatively during the admission period for removal of primary disease was collected. Patients 
whose only procedure for the removal of the primary was endoscopic were not included. 
Overall 3% of cases who had their primary removed had a post-op MI (95% CI:2 to 4) (Table 
4.6-23). Overall fewer than 1% of cases who had their primary removed were recorded as 
having had a post-operative PE (Table 4.6-24).  

 

Table 4.6-23  Evidence of post-operative myocardial infarction during the admission for 
surgery to remove primary disease by rurality of residence at the time of diagnosis for 
patients with non-metastatic colon cancer 

Myocardial 
infarction occurring 
during the post op 
admission period 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 48 2.9 13 2.9 7 2.6 68 2.9 0.9 

No 1461 88.0 404 91.4 254 92.7 2119 89.2  

Unknown 151 9.1 25 5.7 13 4.7 189 8.0  

Total 1660 100.0 442 100.0 274 100.0 2376 100.0  
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Table 4.6-24  Evidence of post-operative pulmonary embolism during the admission for 
surgery to remove primary disease by rurality of residence at the time of diagnosis for 
patients with non-metastatic colon cancer (p-value not calculated due to small numbers 
with a pulmonary embolism) 

Pulmonary embolism 
occurring during the 
post op admission 

period 

Rurality of residence at time of diagnosis 

Total %  

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 7 0.4 6 1.4 0 0 13 0.5  

No 1502 90.5 411 93.0 261 95.3 2174 91.5  

Unknown 151 9.1 25 5.7 13 4.7 189 8.0  

Total 1660 100.0 442 100.0 274 100.0 2376 100.0  

 

4.6.1.4 Distance from residence from the health facility of diagnosis for colon cancer 

Of the 2607 patients with non-metastatic colon cancer, 46 had unknown distance from their 
residence to the diagnostic facility, leaving 2561 patients for the analyses in this section.  

The group of patients who resided over 50kms from the facility of diagnosis had the highest 
proportion with their primary removed (99%), while the group of patients who resided 5-
10kms from the facility of diagnosis had the lowest proportion with primary removed (91%) 
(p=<0.0001) (Table 4.6-25). There was very little variation in the surgical procedure 
performed to remove primary, with the biggest differences seen in the over 50km group 
compared to all other groups (Table 4.6-26). The proportion with complete excision of 
primary was similar between the groups (Table 4.6-27). 

The median length of stay post-operation for removal of primary showed no variation by 
distance from residence to health facility of diagnosis (Table 4.6-16).  There was very little 
variation seen in the following KPIs; evidence of return to theatre during this admission period 
post the operation for removal of primary (range 5-8%; p=0.6) (Table 4.6-29);  evidence of 
anastomotic leak (range 3-5%; p=0.9) (Table 4.6-31); 30 day mortality (range 3-4%, 
p=0.9;Table 4.6-32) and 90 day mortality (range 4-7%, p=0.5) (Table 4.6-33).  

Evidence of any review at a CRC MDM showed variation by distance from residence to health 
facility of diagnosis, with patients in the over 50km group having the highest proportion not 
reviewed at an MDM: 76% versus 62-72% for groups living closer to the diagnostic facility 
(p=0.0001)(Table 4.6-34). However the proportion for whom review at MDM was unknown 
was high (overall 16%). 

There was no evidence of a difference in the proportions with MI or PE by distance of 
residence from health facility (p=0.8), but the numbers were very small (Table 4.6-35 and 
Table 4.6-36).
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Table 4.6-25  Surgery for removal of primary disease by distance of residence at the time of diagnosis from the 
health facility where the diagnosis was made for patients with non-metastatic colon cancer 

Primary 
removed 

Distance from residence to facility of diagnosis  (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 861 94.5 513 90.8 355 93.9 416 97.2 276 98.9 2421 94.5 <.0001 

No 50 5.5 51 9.0 22 5.8 12 2.8 2 0.7 137 5.3  

Unknown 0 0 1 0.2 1 0.3 0 0 1 0.4 3 0.1  

Total 911 100.0 565 100.0 378 100.0 428 100.0 279 100.0 2561 100.0  
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Table 4.6-26  Surgical procedure for removal of primary by distance of residence at the time of diagnosis from the health 
facility where the diagnosis was made for patients with non-metastatic colon cancer 

Surgical procedure 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Right hemicolectomy 361 41 219 42 160 43.5 159 37.1 105 37.5 1004 40.5 

High AR 145 16.5 98 18.8 63 17.1 69 16.1 38 13.6 413 16.7 

Sigmoid colectomy 70 8 39 7.5 27 7.3 46 10.7 33 11.8 215 8.7 

Left hemicolectomy 69 7.8 26 5 28 7.6 40 9.3 17 6.1 180 7.3 

Extended right hemicolectomy 63 7.2 40 7.7 20 5.4 31 7.2 22 7.9 176 7.1 

Low/Ultra-low AR 50 5.7 31 6 15 4.1 19 4.4 12 4.3 127 5.1 

Hartmanns 28 3.2 12 2.3 11 3 11 2.6 17 6.1 79 3.2 

Subtotal colectomy 31 3.5 14 2.7 13 3.5 10 2.3 6 2.1 74 3 

Transverse colectomy 26 3 7 1.3 10 2.7 12 2.8 12 4.3 67 2.7 

Other 16 1.8 13 2.5 7 1.9 9 2.1 7 2.5 52 2.1 

Endoscopic polypectomy 12 1.4 10 1.9 6 1.6 13 3 6 2.1 47 1.9 

Total colectomy 9 1 12 2.3 8 2.2 9 2.1 5 1.8 43 1.7 

Total 880 100 521 100 368 100 428 100 280 100 2477 100 

 



 

  Page 153 of 432 
The PIPER Project final report, 7 August 2015 

 

Table 4.6-27  Completeness of excision by distance of residence at the time of diagnosis from the health facility where the diagnosis was 
made for patients with non-metastatic colon cancer 

Residual disease 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

R2 (Macroscopic disease) 26 3.0 14 2.7 8 2.3 12 2.9 7 2.5 67 2.8 0.5* 

R1 (Microscopic disease) 14 1.6 7 1.4 3 0.8 6 1.4 3 1.1 33 1.4  

R0 (Complete Excision) 688 79.9 410 79.9 304 85.6 334 80.3 223 80.8 1959 80.9  

RX (Undeterminable) 26 3.0 16 3.1 5 1.4 16 3.8 6 2.2 69 2.9  

R1 (Microscopic disease)-R2 unknown 2 0.2 1 0.2 2 0.6 0 0 0 0 5 0.2  

R0 (Complete Excision)-R2 unknown 30 3.5 31 6.0 5 1.4 10 2.4 13 4.7 89 3.7  

RX (Undeterminable)- R2 unknown 2 0.2 1 0.2 1 0.3 2 0.5 2 0.7 8 0.3  

Unknown - R2=No 60 7.0 27 5.3 25 7.0 32 7.7 18 6.5 162 6.7  

Unknown 13 1.5 6 1.2 2 0.6 4 1.0 4 1.4 29 1.2  

Total 861 100.0 513 100.0 355 100.0 416 100.0 276 100.0 2421 100.0  

*RX (Undeterminable) and all groups with unknown information were excluded      
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Table 4.6-28  Length of stay post-operation to remove 
primary by distance of residence at the time of diagnosis 
from the health facility where the diagnosis was made for 
patients with non-metastatic colon cancer 

Length of stay 

Distance from residence to facility 
of diagnosis (km) 

All 0-<5 5-<10 10-<20 20-<50 
50>/

= 

 Median 9.0 9.0 9.0 9.0 9.0 9.0 

Lower quartile 7.0 7.0 7.0 7.0 7.0 7.0 

Upper quartile 13.0 13.0 13.0 13.0 13.0 13.0 

Number unknown 99 75 38 49 45 306 

 

 

Table 4.6-29  Evidence of return to theatre post-operatively during the admission for surgery to remove primary 
disease by distance of residence at the time of diagnosis from the health facility where the diagnosis was made for 
patients with non-metastatic colon cancer 

Return to 
theatre 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 50 5.9 27 5.4 26 7.4 26 6.5 21 7.8 150 6.3 0.6 

No 747 88.0 435 86.5 299 85.7 349 86.6 226 83.7 2056 86.6  

Unknown 52 6.1 41 8.2 24 6.9 28 6.9 23 8.5 168 7.1  

Total 849 100.0 503 100.0 349 100.0 403 100.0 270 100.0 2374 100.0  
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Table 4.6-30  Formation of an anastomosis during operation for removal of primary by distance of residence at the 
time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic colon cancer 

Anastomosis 
formed 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N %  

Yes 815 96.0 483 96.0 337 96.6 380 94.3 259 95.9 2274 95.8  

No 20 2.4 11 2.2 10 2.9 17 4.2 6 2.2 64 2.7  

Unknown 14 1.6 9 1.8 2 0.6 6 1.5 5 1.9 36 1.5  

Total 849 100.0 503 100.0 349 100.0 403 100.0 270 100.0 2374 100.0  

 

 

Table 4.6-31  Evidence of anastomotic leak in patients who had an anastomosis formed during their operation for 
removal of primary disease by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made for patients with non-metastatic colon cancer 

Anastomotic 
leak 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 28 3.4 19 3.9 15 4.5 14 3.7 12 4.6 88 3.9 0.9 

No 787 96.6 464 96.1 322 95.5 366 96.3 247 95.4 2186 96.1  

Total 815 100.0 483 100.0 337 100.0 380 100.0 259 100.0 2274 100.0  
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Table 4.6-32  Mortality within 30 days post-operation to remove primary disease by distance of residence at the 
time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic colon cancer 

Mortality 
within 30days 
post-surgery 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 30 3.5 18 3.6 10 2.9 11 2.7 9 3.3 78 3.3 0.9 

No 813 95.8 485 96.4 339 97.1 392 97.3 260 96.3 2289 96.4  

Unknown 6 0.7 0 0 0 0 0 0 1 0.4 7 0.3  

Total 849 100.0 503 100.0 349 100.0 403 100.0 270 100.0 2374 100.0  

 

 

Table 4.6-33  Mortality within 90 days post-operation to remove primary disease by distance of residence at the 
time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic colon cancer 

Mortality 
within 90days 
post-surgery 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 42 4.9 25 5.0 14 4.0 16 4.0 18 6.7 115 4.8 0.5 

No 801 94.3 478 95.0 335 96.0 387 96.0 251 93.0 2252 94.9  

Unknown 6 0.7 0 0 0 0 0 0 1 0.4 7 0.3  

Total 849 100.0 503 100.0 349 100.0 403 100.0 270 100.0 2374 100.0  
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Table 4.6-34  Evidence of review at a colorectal multidisciplinary meeting by distance of residence at the time of diagnosis from the 
health facility where the diagnosis was made for patients with non-metastatic colon cancer 

MDM review 

Distance from residence to facility of diagnosis 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

26-8 weeks before first 
treatment 6 0.7 11 1.9 2 0.5 3 0.7 3 1.1 25 1.0 <0.0001 

8-0 weeks before first treatment 53 5.8 53 9.4 14 3.7 14 3.3 12 4.3 146 5.7  

Within 4 weeks after first 
treatment 46 5.0 50 8.8 20 5.3 18 4.2 12 4.3 146 5.7  

Within 4-8 weeks after first 
treatment 13 1.4 9 1.6 8 2.1 7 1.6 2 0.7 39 1.5  

Within 8-12 weeks after first 
treatment 6 0.7 3 0.5 0 0 3 0.7 1 0.4 13 0.5  

No 653 71.7 350 61.9 259 68.5 298 69.6 213 76.3 1773 69.2  

Unknown 134 14.7 89 15.8 75 19.8 85 19.9 36 12.9 419 16.4  

Total 911 100.0 565 100.0 378 100.0 428 100.0 279 100.0 2561 100.0  
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Table 4.6-35  Evidence of myocardial infarction post-operation to remove primary disease prior to discharge by distance 
of residence at the time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic 
colon cancer 

Myocardial 
infarction occurring 
during the post op 
admission period 

Distance from residence to facility of diagnosis 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 25 2.9 13 2.6 8 2.3 15 3.7 7 2.6 68 2.9 0.8 

No 764 90.0 444 88.3 315 90.3 355 88.1 239 88.5 2117 89.2  

Unknown 60 7.1 46 9.1 26 7.4 33 8.2 24 8.9 189 8.0  

Total 849 100.0 503 100.0 349 100.0 403 100.0 270 100.0 2374 100.0  

 

 

Table 4.6-36  Evidence of pulmonary embolism post-operation to remove primary disease prior to discharge by distance 
of residence at the time of diagnosis from the health facility where the diagnosis was made for patients with non-
metastatic colon cancer (p-value not calculated due to small numbers of pulmonary embolism) 

Pulmonary 
embolism occurring 
during the post op 
admission period 

Distance from residence to facility of diagnosis (km) 

Total %  

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 5 0.6 2 0.4 1 0.3 3 0.7 2 0.7 13 0.5  

No 785 92.5 455 90.5 321 92.0 366 90.8 245 90.7 2172 91.5  

Unknown 59 6.9 46 9.1 27 7.7 34 8.4 23 8.5 189 8.0  

Total 849 100.0 503 100.0 349 100.0 403 100.0 270 100.0 2374 100.0  
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4.6.1.5 Area deprivation of residence at diagnosis for colon cancer 

Of the 2607 patients with non-metastatic colon cancer, 58 had unknown deprivation score at 
diagnosis, leaving 2549 patients for the analyses in this section. 

There was little variation between deprivation groups in the proportion of patients who had 
their primary removed. The lowest proportion was seen for the most deprived group (group 9-
10, 92%)(p=0.05) (Table 4.6-37).The surgical procedure performed to remove primary and 
the proportion with complete excision also showed little variation between groups (Table 
4.6-38, Table 4.6-39). 

The median length of stay post-operation for removal of primary showed no variation by 
deprivation, however the upper quartile was higher for patients from areas of high deprivation 
(9-10)(14 days vs. 13 for the rest) and the lower quartile was lowest for patients from areas 
with the least deprivation (1-2) (6 days vs. 7 for the rest) (Table 4.6-40). The proportion of 
patients returning to theatre increased with deprivation (1-2: 5% vs. 8-9: 8%) (p=0.04) (Table 
4.6-41). There was a small trend of increasing deprivation and increasing proportion with 
anastomotic leak (Table 4.6-43) however this was not statistically significant (p=0.4). A similar 
trend was seen between 30 day mortality and increasing deprivation, however again this was 
not statistically significant (p=0.2; Table 4.6-44).90 day mortality showed a clearer trend 
between worsening deprivation and higher mortality, with a p-value of 0.03 (Table 4.6-45). 

The proportions with evidence of any review at a CRC MDM showed some variation by 
deprivation. Patients from areas with the highest deprivation (9-10) had a lower proportion 
not reviewed at an MDM than patients from areas with the lowest deprivation (1-2), 64% 
versus 74% respectively (Table 4.6-46)), although the differences were not statistically 
significant (p=0.5). The large number of patients whom MDM review is unknown could also be 
affecting these results. 

Comparison of un-adjusted proportions based on a small number of events suggested some 
variation in the proportion of patients who had evidence of an MI and PE during the period 
post-operation for removal of primary until discharge by deprivation score, particularly for MI 
where deprivation score groups 5-6 and 7-8 have a higher proportion than the total (4% vs. 
3%)(p=0.2) (Table 4.6-47).  

Further analysis of these KPIs will be carried out where there are sufficient numbers to adjust 
for co-morbidity as well as age and gender. 
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Table 4.6-37  Surgery for removal of primary disease by area deprivation score for residence at the time of 
diagnosis for patients with non-metastatic colon cancer 

Primary 
removed 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 475 95.6 498 94.0 559 95.9 509 94.8 369 91.8 2410 94.5 0.045 

No 22 4.4 30 5.7 23 3.9 28 5.2 33 8.2 136 5.3  

Unknown 0 0 2 0.4 1 0.2 0 0 0 0 3 0.1  

Total 497 100.0 530 100.0 583 100.0 537 100.0 402 100.0 2549 100.0  
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Table 4.6-38  Surgical procedure for removal of primary by area deprivation score for residence at the time of diagnosis for 
patients with non-metastatic colon cancer 

Surgical procedure 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Right hemicolectomy 201 41.6 201 39.4 244 42.5 199 38.3 152 40.2 997 40.5 

High AR 78 16.1 90 17.6 93 16.2 90 17.3 59 15.6 410 16.6 

Sigmoid colectomy 39 8.1 45 8.8 43 7.5 45 8.7 42 11.1 214 8.7 

Left hemicolectomy 35 7.2 38 7.5 42 7.3 42 8.1 24 6.3 181 7.3 

Extended right hemicolectomy 33 6.8 40 7.8 43 7.5 39 7.5 21 5.6 176 7.1 

Low/Ultra-low AR 26 5.4 20 3.9 30 5.2 27 5.2 24 6.3 127 5.2 

Hartmanns 11 2.3 12 2.4 21 3.7 18 3.5 17 4.5 79 3.2 

Subtotal colectomy 11 2.3 21 4.1 18 3.1 14 2.7 10 2.6 74 3.0 

Transverse colectomy 15 3.1 12 2.4 20 3.5 14 2.7 5 1.3 66 2.7 

Other 12 2.5 13 2.5 7 1.2 14 2.7 5 1.3 51 2.1 

Endoscopic polypectomy 7 1.4 9 1.8 9 1.6 11 2.1 10 2.6 46 1.9 

Total colectomy 15 3.1 9 1.8 4 0.7 6 1.2 9 2.4 43 1.7 

Total 483 100.0 510 100.0 574 100.0 519 100.0 378 100.0 2464 100.0 
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Table 4.6-39  Completeness of excision by area deprivation score for residence at the time of diagnosis for patients with non-metastatic 
colon cancer 

Residual disease 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

R2 (Macroscopic disease) 9 1.9 16 3.2 15 2.7 15 2.9 12 3.3 67 2.8 0.5* 

R1 (Microscopic disease) 3 0.6 9 1.8 11 2.0 6 1.2 4 1.1 33 1.4  

R0 (Complete Excision) 386 81.3 400 80.3 458 81.9 404 79.4 300 81.3 1948 80.8  

RX (Undeterminable) 14 2.9 13 2.6 13 2.3 14 2.8 15 4.1 69 2.9  

R1 (Microscopic disease)-R2 unknown 0 0 2 0.4 1 0.2 2 0.4 0 0 5 0.2  

R0 (Complete Excision)-R2 unknown 25 5.3 12 2.4 21 3.8 25 4.9 6 1.6 89 3.7  

RX (Undeterminable)- R2 unknown 1 0.2 2 0.4 1 0.2 1 0.2 3 0.8 8 0.3  

Unknown - R2=No 31 6.5 37 7.4 29 5.2 39 7.7 25 6.8 161 6.7  

Unknown 6 1.3 7 1.4 10 1.8 3 0.6 4 1.1 30 1.2  

Total 475 100.0 498 100.0 559 100.0 509 100.0 369 100.0 2410 100.0  

*p-value compares R2 (Macroscopic disease) , R1 (Microscopic disease) , R0 (Complete Excision), RX (Undeterminable) and all groups with unknown information were 
excluded 
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Table 4.6-40  Length of stay post-operation to 
remove primary by area deprivation score for 
residence at the time of diagnosis for patients with 
non-metastatic colon cancer 

Length of stay 

NZ Deprivation Index of 
residence at time of 

diagnosis 

All 1-2 3-4 5-6 7-8 9-10 

 Median 9.0 9.0 9.0 9.0 9.0 9.0 

Lower quartile 6.0 7.0 7.0 7.0 7.0 7.0 

Upper quartile 13.0 13.0 13.0 13.0 14.0 13.0 

Number unknown 92 84 62 43 22 303 

 

 

Table 4.6-41  Evidence of return to theatre post-operatively during the admission for surgery to remove primary 
disease by area deprivation score for residence at the time of diagnosis for patients with non-metastatic colon 
cancer 

Return to 
theatre 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 22 4.7 26 5.3 39 7.1 37 7.4 27 7.5 151 6.4 0.04 

No 389 83.1 425 86.9 472 85.8 439 88.2 323 90.0 2048 86.6  

Unknown 57 12.2 38 7.8 39 7.1 22 4.4 9 2.5 165 7.0  

Total 468 100.0 489 100.0 550 100.0 498 100.0 359 100.0 2364 100.0  
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Table 4.6-42  Formation of an anastomosis during operation for removal of primary by area deprivation score for 
residence at the time of diagnosis for patients with non-metastatic colon cancer 

Anastomosis 
formed 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N %  

Yes 443 94.7 473 96.7 527 95.8 478 96.0 343 95.5 2264 95.8  

No 13 2.8 8 1.6 15 2.7 13 2.6 15 4.2 64 2.7  

Unknown 12 2.6 8 1.6 8 1.5 7 1.4 1 0.3 36 1.5  

Total 468 100.0 489 100.0 550 100.0 498 100.0 359 100.0 2364 100.0  

 

 

Table 4.6-43  Evidence of anastomotic leak in patients who had an anastomosis formed during their operation for 
removal of primary disease by area deprivation score for residence at the time of diagnosis for patients with non-
metastatic colon cancer 

Anastomotic 
leak 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 13 2.9 14 3.0 23 4.4 22 4.6 16 4.7 88 3.9 0.4 

No 430 97.1 459 97.0 504 95.6 456 95.4 327 95.3 2176 96.1  

Total 443 100.0 473 100.0 527 100.0 478 100.0 343 100.0 2264 100.0  
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Table 4.6-44  Mortality within 30 days post-operation to remove primary disease by area deprivation score for 
residence at the time of diagnosis for patients with non-metastatic colon cancer 

Mortality 
within 30days 
post-surgery 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 9 1.9 14 2.9 20 3.6 17 3.4 18 5.0 78 3.3 0.2 

No 456 97.4 473 96.7 529 96.2 480 96.4 341 95.0 2279 96.4  

Unknown 3 0.6 2 0.4 1 0.2 1 0.2 0 0 7 0.3  

Total 468 100.0 489 100.0 550 100.0 498 100.0 359 100.0 2364 100.0  

 

 

Table 4.6-45  Mortality within 90 days post-operation to remove primary disease by area deprivation score for 
residence at the time of diagnosis for patients with non-metastatic colon cancer 

Mortality 
within 90days 
post-surgery 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 16 3.4 21 4.3 25 4.5 24 4.8 29 8.1 115 4.9 0.03 

No 449 95.9 466 95.3 524 95.3 473 95.0 330 91.9 2242 94.8  

Unknown 3 0.6 2 0.4 1 0.2 1 0.2 0 0 7 0.3  

Total 468 100.0 489 100.0 550 100.0 498 100.0 359 100.0 2364 100.0  
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Table 4.6-46  Evidence of review at a colorectal multidisciplinary meeting by area deprivation score for residence at the time of 
diagnosis for patients with non-metastatic colon cancer 

MDM review 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

26-8 weeks before first 
treatment 4 0.8 6 1.1 4 0.7 7 1.3 4 1.0 25 1.0 0.5 

8-0 weeks before first treatment 30 6.0 31 5.8 28 4.8 35 6.5 21 5.2 145 5.7  

Within 4 weeks after first 
treatment 29 5.8 29 5.5 34 5.8 28 5.2 23 5.7 143 5.6  

Within 4-8 weeks after first 
treatment 10 2.0 4 0.8 4 0.7 11 2.0 8 2.0 37 1.5  

Within 8-12 weeks after first 
treatment 1 0.2 4 0.8 3 0.5 2 0.4 3 0.7 13 0.5  

No 366 73.6 362 68.3 423 72.6 364 67.8 257 63.9 1772 69.5  

Unknown 57 11.5 94 17.7 87 14.9 90 16.8 86 21.4 414 16.2  

Total 497 100.0 530 100.0 583 100.0 537 100.0 402 100.0 2549 100.0  

*p-value compares MDM with time frame 26 weeks prior to 12 weeks post first treatment vs. no MDM group. 
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Table 4.6-47  Evidence of myocardial infarction post-operation to remove primary disease prior to discharge by area 
deprivation score for residence at the time of diagnosis for patients with non-metastatic colon cancer 

Myocardial 
infarction occurring 
during the post op 
admission period 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 8 1.7 9 1.8 19 3.5 20 4.0 11 3.1 67 2.8 0.2 

No 402 85.9 436 89.2 488 88.7 452 90.8 333 92.8 2111 89.3  

Unknown 58 12.4 44 9.0 43 7.8 26 5.2 15 4.2 186 7.9  

Total 468 100.0 489 100.0 550 100.0 498 100.0 359 100.0 2364 100.0  

 

 

Table 4.6-48  Evidence of pulmonary embolism post-operation to remove primary disease prior to discharge by area 
deprivation score for residence at the time of diagnosis for patients with non-metastatic colon cancer (p-value not 
calculated due to small numbers with pulmonary embolism) 

Pulmonary 
embolism occurring 
during the post op 
admission period 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N %  

Yes 1 0.2 0 0 3 0.5 6 1.2 3 0.8 13 0.5  

No 408 87.2 445 91.0 505 91.8 466 93.6 341 95.0 2165 91.6  

Unknown 59 12.6 44 9.0 42 7.6 26 5.2 15 4.2 186 7.9  

Total 468 100.0 489 100.0 550 100.0 498 100.0 359 100.0 2364 100.0  
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4.6.1.6 Ethnicity for colon cancer 

Of the 2907 patients in the extended PIPER cohort diagnosed with non-metastatic colon 
cancer, 15 had unknown ethnicity, leaving 2892 patients for the analyses in this section.  

The proportion of Māori patients with their primary removed was higher than the proportion 
for nMnP (97% vs. 95% respectively), and the proportion of Pacific patients with their primary 
removed was lower than the proportion of nMnP (89% vs. 95% respectively), p=0.04 (Table 
4.6-50). These preliminary finding are unadjusted for age, gender and co-morbidity, and these 
factors may account for this difference. 

The surgical procedure performed showed some variation by ethnicity, with Māori and Pacific 
patients having lower proportions undergoing right hemicolectomy than nMnP (30% and 31% 
vs. 41% respectively) (Table 4.6-50). The associations between gender and ethnicity and 
sidedness of disease may be playing a role in this finding. The proportion of Māori patients 
with complete excision of disease was 82%, whereas for Pacific patients it was 92% and for 
nMnP 81%, but the difference was not statistically significant (p=0.4) (Table 4.6-51). 

The median length of stay post-operation for removal of primary showed some variation by 
ethnicity (10 days for Māori, 8.5 for Pacific and 9 days for nMnP). The upper quartile was 
highest for Māori patients and lowest for Pacific patients (15 and 12 days respectively vs. 13 
days for nMnP) (Table 4.6-52). Age and comorbidity are likely to be influencing this 
comparison. Māori patients had the highest proportion with evidence of return to theatre 
during the admission period post-operation for removal of primary (11% vs. 9% in Pacific and 
6% in nMnP) (Table 4.6-53). Māori patients also had the highest proportion with anastomotic 
leak (9% vs. 7% in Pacific and 4% in nMnP) (Table 4.6-55). 30 day mortality proportions were 
similar between Māori and nMnP (both 3%) (Table 4.6-56). There were no instances of death 
within 30 days of operation to remove primary in Pacific patients (Table 4.6-56), however 
there were only 47 Pacific patients in the cohort who had surgical removal of their primary 
disease. 90 day mortality showed more variation with Māori having a slightly higher 
proportion than nMnP (6% vs. 5%) and Pacific having a lower proportion (2%) (Table 4.6-57), 
although the difference was not statistically significant (p=0.5).  

Evidence of any review at a CRC MDM showed variation by ethnicity, with Māori and Pacific 
patients having a lower proportion not reviewed at an MDM than nMnP patients (62% and 
59% respectively vs. 68%) (p=0.001), however the proportion of cases where review at MDM 
was unknown was high (Table 4.6-58). 

Evidence of MI and PE during the period post-operation for removal of primary until discharge 
is also presented. The number of occurrences of MI and PE across all groups, but particularly 
Māori and Pacific, were very low, with too few numbers to make useful statistical comparisons. 
(Table 4.6-59, Table 4.6-60). 

Variations in the above surgical indicators are likely to reflect differences in clinical 
characteristics of the patients, such as stage of disease, and demographic characteristics, such 
as age.  Further analysis of the reasons for observed differences in the crude proportions will 
be carried out in the second phase of our analysis, where numbers allow.  
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Table 4.6-49  Surgery for removal of primary disease by prioritised ethnicity for 
patients with non-metastatic colon cancer 

Primary 
removed 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 182 97.3 47 88.7 2508 94.6 2737 94.6 0.04 

No 5 2.7 6 11.3 140 5.3 151 5.2  

Unknown 0 0 0 0 4 0.2 4 0.1  

Total 187 100.0 53 100.0 2652 100.0 2892 100.0  

 

 

Table 4.6-50  Surgical procedure for removal of primary by prioritised ethnicity for 
patients with non-metastatic colon cancer 

Surgical procedure 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Right hemicolectomy 56 29.9 15 31.3 1054 41.1 1125 40.1 

High AR 34 18.2 11 22.9 419 16.3 464 16.6 

Sigmoid colectomy 21 11.2 4 8.3 218 8.5 243 8.7 

Left hemicolectomy 17 9.1 1 2.1 191 7.4 209 7.5 

Extended right hemicolectomy 10 5.3 3 6.3 184 7.2 197 7.0 

Low/Ultra-low AR 18 9.6 3 6.3 118 4.6 139 5.0 

Hartmanns 11 5.9 4 8.3 78 3.0 93 3.3 

Subtotal colectomy 5 2.7 1 2.1 76 3.0 82 2.9 

Transverse colectomy 6 3.2 0 0 69 2.7 75 2.7 

Other 5 2.7 3 6.3 62 2.4 70 2.5 

Endoscopic polypectomy 2 1.1 0 0 51 2.0 53 1.9 

Total colectomy 2 1.1 3 6.3 47 1.8 52 1.9 

Total 187 100.0 48 100.0 2567 100.0 2802 100.0 
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Table 4.6-51  Completeness of excision by prioritised ethnicity for patients with non-metastatic colon 
cancer 

Residual disease 

Prioritised ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

R2 (Macroscopic disease) 4 2.2 3 6.4 68 2.7 75 2.7  0.4 

R1 (Microscopic disease) 4 2.2 0 0 35 1.4 39 1.4  

R0 (Complete Excision) 149 81.9 43 91.5 2025 80.7 2217 81.0  

RX (Undeterminable) 8 4.4 0 0 65 2.6 73 2.7  

R1 (Microscopic disease)-R2 unknown 0 0 0 0 6 0.2 6 0.2  

R0 (Complete Excision)-R2 unknown 4 2.2 0 0 113 4.5 117 4.3  

RX (Undeterminable)- R2 unknown 2 1.1 0 0 7 0.3 9 0.3  

Unknown - R2=No 9 4.9 1 2.1 161 6.4 171 6.2  

Unknown 2 1.1 0 0 28 1.1 30 1.1  

Total 182 100.0 47 100.0 2508 100.0 2737 100.0  

*p-value compares R2 (Macroscopic disease) , R1 (Microscopic disease) , R0 (Complete Excision), RX (Undeterminable) and all groups 
with unknown information were excluded 

 

Table 4.6-52  Length of stay post-operation to 
remove primary by prioritised ethnicity for patients 
with non-metastatic colon cancer 

Length of stay 
Prioritised Ethnicity 

All Māori Pacific nMnP 

 Median 10.0 8.5 9.0 9.0 

Lower quartile 7.0 7.0 7.0 7.0 

Upper quartile 15.0 12.0 13.0 13.0 

Number unknown 13 1 348 362 

 

Table 4.6-53  Evidence of return to theatre post-operatively during the 
admission for surgery to remove primary disease by prioritised ethnicity for 
patients with non-metastatic colon cancer 

Return to 
theatre 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 19 10.6 4 8.5 145 5.9 168 6.3 0.08 

No 158 87.8 43 91.5 2108 85.8 2309 86.0  

Unknown 3 1.7 0 0 204 8.3 207 7.7  

Total 180 100.0 47 100.0 2457 100.0 2684 100.0  
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Table 4.6-54  Formation of an anastomosis during operation for removal of primary 
by prioritised ethnicity for patients with non-metastatic colon cancer 

Anastomosis 
formed 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N %  

Yes 167 92.8 46 97.9 2339 95.2 2552 95.1  

No 11 6.1 1 2.1 61 2.5 73 2.7  

Unknown 2 1.1 0 0 57 2.3 59 2.2  

Total 180 100.0 47 100.0 2457 100.0 2684 100.0  

 

 

Table 4.6-55  Evidence of anastomotic leak in patients who had an anastomosis 
formed during their operation for removal of primary disease by prioritised 
ethnicity for patients with non-metastatic colon cancer 

Anastomotic 
leak 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 15 9.0 3 6.5 80 3.4 98 3.8 0.0009 

No 152 91.0 43 93.5 2259 96.6 2454 96.2  

Total 167 100.0 46 100.0 2339 100.0 2552 100.0  

 

 

Table 4.6-56  Mortality within 30 days post-operation to remove primary disease by 
prioritised ethnicity for patients with non-metastatic colon cancer 

Mortality 
within 30days 
post-surgery 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 6 3.3 0 0 78 3.2 84 3.1 0.46 

No 172 95.6 47 100.0 2370 96.5 2589 96.5  

Unknown 2 1.1 0 0 9 0.4 11 0.4  

Total 180 100.0 47 100.0 2457 100.0 2684 100.0  
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Table 4.6-57  Mortality within 90 days post-operation to remove primary disease by 
prioritised ethnicity for patients with non-metastatic colon cancer 

Mortality 
within 90days 
post-surgery 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 11 6.1 1 2.1 114 4.6 126 4.7 0.5 

No 167 92.8 46 97.9 2334 95.0 2547 94.9  

Unknown 2 1.1 0 0 9 0.4 11 0.4  

Total 180 100.0 47 100.0 2457 100.0 2684 100.0  

 

 

Table 4.6-58  Evidence of review at a colorectal multidisciplinary meeting by prioritised ethnicity for 
patients with non-metastatic colon cancer 

MDM review 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

26-8 weeks before first treatment 4 2.1 2 3.8 25 0.9 31 1.1 0.001 

8-0 weeks before first treatment 13 7.0 7 13.2 150 5.7 170 5.9  

Within 4 weeks after first treatment 15 8.0 6 11.3 153 5.8 174 6.0  

Within 4-8 weeks after first treatment 5 2.7 1 1.9 40 1.5 46 1.6  

Within 8-12 weeks after first treatment 1 0.5 0 0 14 0.5 15 0.5  

No 116 62.0 31 58.5 1813 68.4 1960 67.8  

Unknown 33 17.6 6 11.3 457 17.2 496 17.2  

Total 187 100.0 53 100.0 2652 100.0 2892 100.0  

*p-value compares MDM with time frame 26 weeks prior to 12 weeks post first treatment vs. no MDM group. 

 

 

Table 4.6-59  Evidence of myocardial infarction post-operation to remove primary disease 
prior to discharge by prioritised ethnicity for patients with non-metastatic colon cancer 

Myocardial 
infarction occurring 
during the post op 
admission period 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 2 1.1 0 0 71 2.9 73 2.7 0.1 

No 175 97.2 47 100.0 2161 88.0 2383 88.8  

Unknown 3 1.7 0 0 225 9.2 228 8.5  

Total 180 100.0 47 100.0 2457 100.0 2684 100.0  
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Table 4.6-60  Evidence of pulmonary embolism post-operation to remove primary disease 
prior to discharge by prioritised ethnicity for patients with non-metastatic colon cancer 

Pulmonary 
embolism occurring 
during the post op 
admission period 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N %  

Yes 1 0.6 0 0 14 0.6 15 0.6  

No 176 97.8 47 100.0 2218 90.3 2441 90.9  

Unknown 3 1.7 0 0 225 9.2 228 8.5  

Total 180 100.0 47 100.0 2457 100.0 2684 100.0  
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4.6.1.7 Summary of key points: surgical treatment of non-metastatic colon cancer 
Characteristics of patients with non-metastatic colon cancer: 

- Patients from rural areas had a younger age distribution, a higher proportion of males 
and a lower C3 comorbidity score. 

- Those with greater socioeconomic deprivation (measured by NZ Dep Score) had 
greater proportions with high C3 co-morbidity scores (1-2 and >2). 

- The Pacific patient group had a younger age distribution than Māori and nMnP; Māori 
had a younger age distribution than nMnP. 

- The Pacific patient group had a greater proportion of males (59%) compared to Māori 
(47%) and nMnP (47%). 

- Māori and Pacific patients had a lower proportion with a C3 comorbidity score of 0 
(35% and 34% respectively) and the highest proportion with a score of >2 (Māori; 
27%) and 1-2 (Pacific; 26%). 

Removal of primary: 

- Overall approximately 95% of those with non-metastatic colon cancer had their 
primary removed. 

- Rural patients had the highest proportion with their primary removed (99%). The 
rural patient population appears to be younger at diagnosis; the relationship between 
age, gender, comorbidity and removal of primary will be further analysed.  

- Pacific patients and those with the highest deprivation score (9-10) had the lowest 
proportion with their primary removed (89% and 92%). Note that Pacific also have the 
largest proportion with unknown removal of primary (6%). Co-morbidity is likely to 
be an important factor here and will be adjusted for in further analyses, along with age 
and gender. 

Operation performed: 

- Overall the most frequently performed operation for removal of primary was right 
hemicolectomy (41%). 2% of patients had their primary removed endoscopically only. 

- Patients residing in rural areas had a lower proportion who had right hemicolectomy 
(38%) than urban and independent urban patient groups.  

- Māori and Pacific patients had lower proportions with right hemicolectomy (30% and 
31% respectively, compared to 41% for nMnP).The differences in operation may be 
related to differences in location of tumour by age, gender and ethnicity; this will be 
evaluated in future analyses.  

Residual disease post resection: 

- Overall 81% of those with non-metastatic colon cancer who had their primary 
removed had complete excision recorded. This information was missing for 12% of 
cases. 

- Rural patients had the highest proportion with complete excision (84%) and the least 
unknown (10%), while independent urban had the lowest proportion with complete 
excision (76%) but the highest proportion unknown (16%). These populations also 
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have different age and comorbidity distributions, which could be influencing these 
results.  

- Pacific patients had the highest proportion with complete excision (92%), however 
also had the highest proportion with R2 disease (6%).   

Length of stay: 

- Overall the median length of stay was 9 days (IQ range 7-13). 
- There was no variation in the median number of days by rurality, distance to diagnosis 

facility, deprivation score or ethnicity.  
- Age, gender and co-morbidity may be influencing these results and further analyses 

will be conducted.  

Return to theatre: 

- Overall 6% of patients returned to theatre within their admission for removal of 
primary disease. 

- Patients from areas of high deprivation had a slightly higher proportion who returned 
to theatre (range 7-8% compared with 5% in areas of lower deprivation).  

- The proportion of Māori who returned to theatre was the highest (11%) followed by 
Pacific (9%) and nMnP (6%).  

Anastomotic leak: 

- Overall approximately 95% of patients who had a resection of their primary had an 
anastomosis formed. Of these 4% had evidence of an anastomotic leak. 

- Māori patients had highest proportion with an anastomotic leak (9%), compared with 
Pacific patients (7%) and nMnP (4%). This finding requires exploration with age, 
gender and co-morbidity adjusted analysis.  

30 day post-op mortality: 

- The overall 30 day mortality was 3%. 

90 day post-op mortality: 

- The overall 90 day mortality was 5% 
- Patients living in rural areas had a slightly lower 90 day mortality (4%), possibly due 

to being a younger population. For patients from independent urban areas the 90 day 
mortality was slightly higher at 6% than in urban or rural areas.  

- Patients from areas with the least deprivation had the lowest 90 day mortality. Those 
from areas with the highest deprivation had the highest 90 day mortality (8%). The 
role of co-morbidity will be investigated with further analyses. 

- Māori had a slightly higher 90 day mortality at 6%. Pacific had lower 90 day mortality 
(2%) but have a small number of patients overall.  

MDM Review: 

- Overall, 70% of patients had no evidence of review at a colorectal MDM. 
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- The rural group of patients had the highest proportion not reviewed (76%) while 
urban patients had the lowest proportion not reviewed (68%).  

- The group of patients living over 50km from the diagnostic facility had the highest 
proportion not reviewed (76%). Those living 5-10km away had the lowest proportion 
not reviewed (62%). 

- The patient group from the least deprived area had the highest proportion not 
reviewed (74%) while those from the most deprived areas had the lowest proportion 
not reviewed (64%).  

- Pacific patients had the lowest proportion not reviewed overall (59%), and Māori had 
a lower proportion not reviewed than nMnP (62% vs. 68%). This and the differences 
by deprivation may be related to co-morbidity and surgery in the private sector. This 
will be evaluated in future analyses.   

Post-op myocardial infarction (MI) 

- Overall 3% of patients with their primary removed had a post-op MI. 

Post-op pulmonary embolism (PE) 

- Overall 0.5% of patients with their primary removed had a documented post-op PE. 
There were very few occurrences across the whole cohort, limiting the comparison of 
groups of patients. The low rates may reflect the limitations of data capture.  

 

4.6.1.8 Discussion: surgical treatment of non-metastatic colon cancer 

As described elsewhere in this project, patients living in rural areas and Māori have a younger 
age distribution than urban residents and nMnP respectively. These factors may be influencing 
the comparison of KPIs - we have planned subsequent analyses to further explore 
relationships between the KPIs and age, gender, comorbidity, rurality, distance to health 
facility of diagnosis, deprivation status, and ethnicity.   

95% of our cohort with non-metastatic CRC underwent a resection of their primary tumour – 
the single most important variable related to survival from CRC. We found that 2% of patients 
underwent endoscopic resection only without subsequent colonic resectional surgery. It is 
likely that the majority of the patients with endoscopic resection only are those with very 
localised cancers (or considerable comorbidity) and demonstrates that overall, endoscopic 
resection of colon cancer is a very small fraction of the overall number of resections 
undertaken. We did not have sufficient project resource to collect detailed amounts of 
pathological detail that may be relevant to polyp-cancers, and so further analysis of this small 
group of the cohort will be unlikely to yield additional information.  

The R status (extent of resection – complete, microscopically involved margins, or macroscopic 
residual disease) is an important prognostic variable. R1 and R2 status are adverse prognostic 
factors compared with R0 status at any stage of disease.43 An R2 resection is considered a 
palliative operation. The presence of R1 disease reflects involved surgical margins, and may 
indicate disease that is technically difficult to resect, or that slightly more radical surgery was 
required to achieve clear margins. In some case series, the 5 year overall survival for R0 
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cancers is 82% whereas R1+R2 is 35%, although the relative contributions of disease or 
technical factors to this difference in outcome is difficult to ascertain.44 

Our study found an R0 resection described in 81% of notes, with 12% unknown or missing. 
This suggests that the rate of R1 or R2 resection is between 7-17%. The FOXTROT clinical trial 
randomises patients with locally advanced colon cancer to either pre-operative chemotherapy 
then surgery, or to surgery then post-operative chemotherapy. In early results, the rate of 
margin involvement (R1) was 4% in those treated with pre-operative chemotherapy 
compared to 20% with surgery first. 45 This result may be of relevance to the group of patients 
with characteristics currently achieving R1 or R2 resection.  

Our project involved hand-searching patient records and pathology results and we were 
unable to identify R status for 12% of patients, which seems a high level of missing data for an 
important prognostic variable, although it is difficult to find comparator data sets.  The US 
SEER database for example does not report on R status for CRC. Synoptic reporting may be one 
way of improving collection of R status, and this could then be collected and utilised by cancer 
services for monitoring and interpreting outcome data.  

The median length of hospital stay for patients in this cohort with non-metastatic colon cancer 
was 9 days. This is comparable to the average length of stay seen in the open surgery arm of 
the COLOR randomised trial of open vs. laparoscopic colon cancer surgery 46 although the 
median length of stay in the COST trial (also of laparoscopic v open surgery) was 6 days for 
open surgery. 47 The UK National Bowel Cancer audit reports median length of stay of 7 days 
for colon cancer and 8 days for rectal cancer. Interest has grown in enhanced recovery after 
surgery (ERAS) pathways which can shorten median length of stay by two days and reduce 
non-surgical complications without increasing surgical morbidity or mortality. These meta-
analyses demonstrate that shortened length of stay can be better for patients as well as 
reducing health-care system costs.48, 49 The impact of ERAS programmes in a NZ context could 
be a valuable area for further attention from researchers and providers.  

Unplanned return to theatre is associated with higher one year mortality, is an indicator of 
severe post-operative complication, and is influenced by patient comorbidity.50 We observed 
an overall return to theatre rate of 6%, with slightly higher proportions of patients from the 
group with higher socioeconomic deprivation having higher rates of return, and Māori having 
the highest rate of return (11%). These analyses are provisional and have not been adjusted 
for age or comorbidity which may vary the interpretation of these proportions.  

The rate of return to theatre is similar to that in published data from the UK.51 The UK dataset 
notes significant regional, institutional, and operator variability in the crude rate, and there 
was no clear association with case load. Further analysis of the PIPER dataset with adjustment 
for comorbidity, presentation (acute or elective), age, ethnicity, health facility of diagnosis, and 
case-load could provide further insight into factors related to return to theatre that may be 
amenable to intervention. Overall it is reassuring to see the rate of return to theatre 
comparable to international data.  

We report an anastomotic leak rate of 4%. However it is likely to be subject to considerable 
reporting bias. Previously, no universal definition has existed52 although a three tier grading 
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system has recently been recommended for leaks associated with rectal cancer.53 If the 
surgical community consider anastomotic leak rate to be an important indicator of quality, 
further work will need to be undertaken to achieve consensus on definitions and 
standardisation of reporting. 

Variations in leak rate by ethnicity will need to be explored by in relation to comorbidity and 
age, however we note that Māori and Pacific both have higher leak rates than nMnP.  

The 30 day mortality in this cohort was 3% and at 90 days was 5%. Improvements in post-
operative supportive care and some very prolonged admissions result in some surgical deaths 
no longer being captured in a report by 30 day mortality. Therefore many have argued for the 
extension of reporting to 90 days, as this proportion is closely correlated with one year 
survival.  

As has been reported elsewhere, those with greatest socioeconomic deprivation have the 
highest 90 day mortality.54 Previous reports have noted that once adjustments are undertaken 
for emergency surgery, anastomotic leak, comorbidity and age, that deprivation status is no 
longer a significant predictor of mortality.  

We collected data on reported myocardial infarctions and post-operative pulmonary embolus 
during the post-operative admission period, which are both medically significant 
complications that could influence recovery, mortality, and fitness for post-operative 
chemotherapy. Surprisingly, we found evidence of pulmonary embolus in only 0.5% of all 
cases. Elsewhere, rates of 2% have been recorded from national surveys,55 whereas in clinical 
studies where compression ultrasonography is used, 9.7% of patients are found to have DVT 
or PE. 56 This disparity in findings suggests that current methods of identifying post-operative 
complications from discharge summaries may under-report actual rates of VTE, or that 
clinically significant VTE rates differ from those found in clinical studies.  

Overall, we found that 70% of patient notes contained no evidence of MDM review. This could 
be because of poor documentation, or due to lack of infrastructure to facilitate MDM 
discussion. The MoH Draft Standards of Service Provision for CRC were published in December 
2013. These contained the recommendation, for the first time, that all patients with colon or 
rectal cancer be discussed at a bowel cancer MDM. We expect that since the time of the PIPER 
cohort that the rates of MDM discussion will have increased significantly. We also noted whilst 
collecting data that systems for recording MDM discussion were highly variable between 
centres. Coordination of recording MDM outcomes may be one mechanism to improve 
documentation, and an electronic record of MDM outcomes would further facilitate data 
capture.  
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Highlights: non-metastatic colon 
cancer – Surgical Treatment 

95% of patients with non-metastatic colon cancer underwent 
resection of their primary 

Endoscopic resection only was undertaken in 2% of cases   

Complete excision was reported for 81% of cases 

Median length of post-operative stay was 9 days   

6% of patients had an unplanned return to theatre  

Evidence of anastomotic leak was documented in 4% of patients with 
an anastomosis   

30 day post-operative mortality was 3%, and 90 day post-operative 
mortality was 5% 

There was no evidence of MDM discussion for 69% of patients 
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4.6.2 Stage III colon cancer: adjuvant treatment 

4.6.2.1 KPIs for the section adjuvant treatment for stage III colon cancer 

The key performance indicators used for describing adjuvant treatment for colon cancer in 
this section are: 

- Attended first specialist assessment (FSA) with Medical Oncology (MO) 
- Offered adjuvant chemotherapy 
- Regimen received 
- Receipt of oral chemotherapy 
- Uptake of oxaliplatin 
- Stopping chemotherapy early 
- Reason for stopping chemotherapy 
- Completing at least 24 weeks of chemotherapy 
- Receiving post-op RT  

In the early 1990’s clinical trial, evidence of the survival benefit of adding adjuvant 
chemotherapy for patients undergoing curative resection of colon cancer had matured, leading 
to recommendations that all patients with stage III colon cancer should routinely receive 
adjuvant chemotherapy.57 

Regimens were initially based on a backbone of 5-fluoruracil (5FU) usually in combination 
with other cytotoxic agents and/or a variety of immune modulating drugs (e.g. levamisole & 
interferon). Further trial results consolidated the evidence around the preferred regimen of 
5FU and folinic acid (Leucovorin)58 and further studies determined that 6 months of therapy 
was the optimum duration.59 

At the same time the speciality of Medical Oncology was getting established in NZ, with NZ 
trainees returning to fill posts in several of the non-surgical cancer health facilities which until 
then had focused largely on treatment of cancer with radiation. The Medical Oncology 
workforce steadily incorporated the international recommendations into clinical practice so 
that by 2007 it would have been considered routine for patients with stage III colon cancer to 
be considered for adjuvant chemotherapy and to be referred to a Medical Oncologist for a 
discussion about that treatment option. 

The optimal chemotherapy regimen remained unchanged until 2004 when the results of 2 
large randomised controlled trials reported improved patient outcomes with the addition of 
oxaliplatin to 5FU/Leucovorin regimens.60 PHARMAC approved the funding of oxaliplatin for 
patients with stage III CRC on December 1, 2007 in the middle of the PIPER study period.  

4.6.2.2 Cohort of patients with stage III colon cancer 

There were 925 colon cancer patients in the main PIPER cohort who had resection of their 
primary, and who had stage III disease (for 10 patients their disease progressed within 8 
weeks of the resection of their primary, and they are considered as stage IV disease for 
examining KPIs for chemotherapy).  
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Of the 915 patients, 32 died within 8 weeks of resection of the primary. None of the 32 had 
started chemotherapy, and they are included in all analyses unless otherwise specified.  

Overall 59% of all people with stage III colon cancer were diagnosed at age 70 years or over.  A 
lower proportion of rural patients were aged 70 or over (46%) compared with urban (60%) 
and independent urban (59%) patients.  

In the cohort overall 52% of patients diagnosed with stage III colon cancer were women. Of 
patients diagnosed with stage III colon cancer who were resident in the rural setting, 41% 
were female compared to 54% diagnosed whilst resident in the urban setting and 49% 
diagnosed while resident in an independent urban setting.  Overall 20% of patients diagnosed 
with stage III colon cancer had a comorbidity score of 2 or greater (higher levels indicate 
greater comorbidity).  There are no clear differences in the comorbidity scores of patients 
based on the location of their residence. 

 

Table 4.6-61  Age (in years) at diagnosis by rurality of residence at time of diagnosis for 
patients with stage III colon cancer 

Age 
group at 

diagnosis 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

<40 14 2.2 2 1.3 2 1.9 1 5.6 19 2.1 

>40-50 28 4.4 3 1.9 5 4.7 2 11.1 38 4.2 

>50-60 68 10.8 17 10.6 14 13.2 4 22.2 103 11.3 

>60-70 142 22.5 43 26.9 36 34.0 7 38.9 228 24.9 

>70-80 220 34.9 60 37.5 34 32.1 1 5.6 315 34.4 

>/=80 159 25.2 35 21.9 15 14.2 3 16.7 212 23.2 

Total 631 100.0 160 100.0 106 100.0 18 100.0 915 100.0 

 

 

Table 4.6-62  Gender by rurality of residence at time of diagnosis for patients with 
stage III colon cancer 

Gender 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

Female 342 54.2 78 48.8 43 40.6 10 55.6 473 51.7 

Male 289 45.8 82 51.3 63 59.4 8 44.4 442 48.3 

Total 631 100.0 160 100.0 106 100.0 18 100.0 915 100.0 
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There were no clear trends in the relationship between distance from residence at diagnosis to 
the health facility at which the diagnosis was made and age at diagnosis, although it is noted 
that 15% of patients 80 years and over with stage III colon cancer resided over 50km from the 
diagnostic facility compared to 23% of patients over 80 years overall. 

Of those patients diagnosed with colon cancer in a facility within 5km of their residence, 60% 
were female; whereas of those diagnosed in a facility greater than 50kms from their residence 
44% were female. 

There were no clear trends in the distribution of patient comorbidity scores and the distance 
from diagnostic facility to the place of patient’s residence. 

 

Table 4.6-63  C3 comorbidity score by rurality of residence at time of diagnosis  for 
patients with stage III colon cancer 

C3 
comorbidity 

score* 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

0 294 46.6 70 43.8 54 50.9 14 77.8 432 47.2 

>0<1 115 18.2 30 18.8 22 20.8 3 16.7 170 18.6 

1<2 96 15.2 22 13.8 15 14.2 0 0 133 14.5 

>2 126 20.0 38 23.8 15 14.2 1 5.6 180 19.7 

Total 631 100.0 160 100.0 106 100.0 18 100.0 915 100.0 

* higher scores indicate higher degree of comorbidity 
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Table 4.6-64  Age (in years) at diagnosis by distance of residence at time of diagnosis from the health facility where the 
diagnosis was made for patients with stage III colon cancer 

Age 
group at 

diagnosis 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

<40 7 2.2 4 2.1 2 1.5 2 1.3 3 2.9 1 5.3 19 2.1 

>40-50 16 5.1 6 3.1 7 5.3 3 1.9 4 3.9 2 10.5 38 4.2 

>50-60 34 10.8 18 9.3 13 9.8 16 10.4 18 17.6 4 21.1 103 11.3 

>60-70 81 25.8 38 19.7 35 26.3 35 22.7 32 31.4 7 36.8 228 24.9 

>70-80 97 30.9 73 37.8 47 35.3 66 42.9 30 29.4 2 10.5 315 34.4 

>=80 79 25.2 54 28.0 29 21.8 32 20.8 15 14.7 3 15.8 212 23.2 

Total 314 100.0 193 100.0 133 100.0 154 100.0 102 100.0 19 100.0 915 100.0 

 

 

Table 4.6-65  Gender by distance of residence at time of diagnosis from the health facility where the diagnosis was 
made for patients with stage III colon cancer 

Gender 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

Female 187 59.6 100 51.8 61 45.9 69 44.8 45 44.1 11 57.9 473 51.7 

Male 127 40.4 93 48.2 72 54.1 85 55.2 57 55.9 8 42.1 442 48.3 

Total 314 100.0 193 100.0 133 100.0 154 100.0 102 100.0 19 100.0 915 100.0 
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Table 4.6-66  C3 comorbidity score by distance of residence at time of diagnosis from the health facility where the 
diagnosis was made for patients with stage III colon cancer 

C3 
comorbidity 

score 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

0 151 48.1 82 42.5 60 45.1 75 48.7 49 48.0 15 78.9 432 47.2 

0-<1 64 20.4 34 17.6 23 17.3 31 20.1 15 14.7 3 15.8 170 18.6 

1-<2 50 15.9 22 11.4 24 18.0 21 13.6 16 15.7 0 0 133 14.5 

>2 49 15.6 55 28.5 26 19.5 27 17.5 22 21.6 1 5.3 180 19.7 

Total 314 100.0 193 100.0 133 100.0 154 100.0 102 100.0 19 100.0 915 100.0 
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There were no clear trends between age at diagnosis and the area deprivation score of the 
patient’s residence at the time of diagnosis of stage III colon cancer. There were no clear 
associations between gender and area deprivation score of residence at diagnosis. 

Fifty-five percent of patients with stage III colon cancer living in a low deprivation area (1-2) 
at time of diagnosis had a comorbidity score of 0 as compared to 38% of patients living in a 
high deprivation(9-10) area residence. Conversely 23% of patients living in high deprivation 
areas (9-10) had a comorbidity score over 2 compared to 16% in those in the low deprivation 
areas (1-2). These findings reflect the linkage between deprivation and comorbidity.  
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Table 4.6-67  Age (in years) at diagnosis by area deprivation score of place of residence at time of diagnosis for patients 
with stage III colon cancer 

Age 
group at 

diagnosis 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

<40 8 4.3 1 0.5 1 0.5 2 1.1 6 4.4 1 4.5 19 2.1 

>40-50 6 3.2 13 6.9 9 4.5 4 2.2 4 3.0 2 9.1 38 4.2 

>50-60 16 8.6 27 14.4 22 11.0 18 9.8 16 11.9 4 18.2 103 11.3 

>60-70 62 33.2 41 21.8 41 20.5 52 28.4 25 18.5 7 31.8 228 24.9 

>70-80 52 27.8 63 33.5 82 41.0 67 36.6 49 36.3 2 9.1 315 34.4 

>=80 43 23.0 43 22.9 45 22.5 40 21.9 35 25.9 6 27.3 212 23.2 

Total 187 100.0 188 100.0 200 100.0 183 100.0 135 100.0 22 100.0 915 100.0 

 

 

Table 4.6-68  Gender at diagnosis by area deprivation score of place of residence at time of diagnosis for patients with 
stage III colon cancer 

Gender 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

Female 86 46.0 105 55.9 99 49.5 99 54.1 72 53.3 12 54.5 473 51.7 

Male 101 54.0 83 44.1 101 50.5 84 45.9 63 46.7 10 45.5 442 48.3 

Total 187 100.0 188 100.0 200 100.0 183 100.0 135 100.0 22 100.0 915 100.0 
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Table 4.6-69  C3 comorbidity score at diagnosis by area deprivation score of place of residence at time of diagnosis for 
patients with stage III colon cancer 

C3 
comorbidity 

score 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

0 102 54.5 92 48.9 81 40.5 91 49.7 51 37.8 15 68.2 432 47.2 

>0-<1 39 20.9 34 18.1 41 20.5 26 14.2 27 20.0 3 13.6 170 18.6 

1-<2 16 8.6 28 14.9 35 17.5 26 14.2 26 19.3 2 9.1 133 14.5 

>2 30 16.0 34 18.1 43 21.5 40 21.9 31 23.0 2 9.1 180 19.7 

Total 187 100.0 188 100.0 200 100.0 183 100.0 135 100.0 22 100.0 915 100.0 
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In the extended PIPER cohort, including the years 2006-2009, there were 1021 patients with 
stage III colon cancer who had their primary tumour resected (excluding patients diagnosed 
with metastatic disease within 8 weeks of surgery).  

Of those diagnosed with stage III colon cancer, the proportion of patients aged 70 years or 
over was 39% in Māori and 17% in Pacific compared with 59% in nMnP patients. 

There were no major differences in gender distribution of stage III colon cancer patients in the 
Māori, Pacific and nMnP patients. 

In this patient population there are no clear differences in comorbidity scores for Māori, 
Pacific and nMnP, however this may be related to differences in age distribution or small 
numbers, particularly for Pacific patients.  

 

Table 4.6-70  Age (in years) at diagnosis by prioritised ethnicity for patients with stage 
III colon cancer 

Age 
group at 

diagnosis 

Prioritised ethnicity 

Total % 

Māori Pacific  nMnP Unknown 

N % N % N % N % 

<40 4 5.3 0 0 17 1.8 0 0 21 2.1 

40-49 8 10.7 6 25.0 43 4.7 0 0 57 5.6 

50-59 14 18.7 5 20.8 96 10.4 1 33.3 116 11.4 

60-69 20 26.7 9 37.5 224 24.4 1 33.3 254 24.9 

70-79 21 28.0 2 8.3 321 34.9 0 0 344 33.7 

>=80 8 10.7 2 8.3 218 23.7 1 33.3 229 22.4 

Total 75 100.0 24 100.0 919 100.0 3 100.0 1021 100.0 

 

 

Table 4.6-71  Gender at diagnosis by prioritised ethnicity for patients with stage III 
colon cancer 

Gender 

Prioritised ethnicity 

Total % 

Māori Pacific  nMnP Unknown 

N % N % N % N % 

Female 38 50.7 11 45.8 472 51.4 1 33.3 522 51.1 

Male 37 49.3 13 54.2 447 48.6 2 66.7 499 48.9 

Total 75 100.0 24 100.0 919 100.0 3 100.0 1021 100.0 
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Table 4.6-72  C3 comorbidity score at diagnosis by prioritised ethnicity for patients with 
stage III colon cancer 

C3 
comorbidity 

score 

Prioritised ethnicity 

Total % 

Māori Pacific  nMnP Unknown 

N % N % N % N % 

0 30 40.0 9 37.5 436 47.4 1 33.3 476 46.6 

0-<1 20 26.7 4 16.7 166 18.1 1 33.3 191 18.7 

1-<2 9 12.0 8 33.3 131 14.3 0 0 148 14.5 

>2 16 21.3 3 12.5 186 20.2 1 33.3 206 20.2 

Total 75 100.0 24 100.0 919 100.0 3 100.0 1021 100.0 

 

 

4.6.2.3 Rurality of residence at diagnosis for colon cancer 

Of the 915 patients with stage III colon cancer in the 2007-2008 cohort, rurality of residence 
was unknown for 18, leaving 897 patients for these analyses.  Over the timeframe of the 
follow-up in this report only a small number of patients died (32), so mortality does not impact 
significantly on the figures given below.  

The overall proportion who attended a Medical Oncology specialist assessment was 77% (95% 
CI: 74 to 80) (Table 4.6-73). A greater proportion of patients diagnosed with stage III colon 
cancer from rural areas attended a Medical Oncology specialist assessment (83% compared 
with 77% and 37% in urban and independent urban areas respectively), although these 
differences were not statistically significant (p=0.2).  

The proportion of patients with stage III colon cancer being offered chemotherapy was 67% 
overall (95% CI: 64 to 70), was higher among patients who resided in rural areas (79% 
compared with 63% for urban and 63% for independent urban areas); the difference was 
statistically significant (p=0.02) (Table 4.6-74). Overall 42% of patients with stage III colon 
cancer did not receive any adjuvant chemotherapy (95% CI: 38 to 45).  The proportions varied 
by rurality, similarly to the proportion offered chemotherapy, from 29% for patients living in 
rural areas, to 43% for both urban and independent urban areas (p=0.007).  However there 
were differences between rural and other regions in terms of age and gender distribution, 
which are likely to be influencing these comparisons. We have planned to carry out analyses 
adjusting for age, gender and other factors in our second phase of analysis. 

Of those patients receiving chemotherapy, 35% received 5FU/capecitabine plus oxaliplatin 
whereas 65% received only 5FU or capecitabine (Table 4.6-75). There was no significant 
difference in the proportion receiving oxaliplatin by rurality (p=0.8).   

Capecitabine is orally administered (on a 21-day cycle) and when given as a single agent does 
not need an infusion centre and requires only one clinic visit per cycle. 5FU however is 
administered intravenously (either on a weekly or fortnightly schedule) and often on a day 
separate to the medical assessment. Oxaliplatin is administered intravenously either every 21 
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or 14 days with capecitabine or 5FU, so either way capecitabine schedules require fewer clinic 
attendances for patients. The overall proportion receiving capecitabine was 61% (95% CI: 56 
to 65) (Table 4.6-77).  The proportion was higher for patients living in rural areas (70%) than 
urban (59%) or independent urban (58%) areas, but the difference was not statistically 
significant (p=0.2).  

Oxaliplatin is effective given either with capecitabine or with 5FU; 16% of oxaliplatin use was 
with capecitabine and 5% with 5FU. Of the capecitabine-oxaliplatin combination this was used 
in 24% percent of rural patients and 14% of urban patients (Table 4.6-76). 

The use of oxaliplatin as adjuvant therapy for stage III colon cancer was approved for funding 
by PHARMAC from December 1 2007, approximately half way through the 2007-2008 PIPER 
cohort. The overall impact of funding for oxaliplatin was not to increase the percentage of 
patients receiving adjuvant chemotherapy (7-12% per 6 month time period received no 
adjuvant therapy) but to increase the proportion of those having chemotherapy receiving 
oxaliplatin based combination chemotherapy. Of those patients with stage III colon cancer 
receiving adjuvant chemotherapy the percentages of patients receiving oxaliplatin-based 
treatment in the 4 sequential six-month cohorts were 10% (11/114), 18% (23/130), 57% 
(76/133) and 51% (76/148) respectively, indicating the implementation of the funding 
change was largely complete within 6 months of  funding decision (Table 4.6-78). The 
relationship between in uptake and rurality of residence is more difficult to interpret although 
it does not appear that rurally based patients were less likely to get timely introduction of 
oxaliplatin (Table 4.6-79, Table 4.6-80).  

 

Table 4.6-73  Attendance at Medical Oncology specialist assessment by rurality 
of residence at time of diagnosis for patients with stage III colon cancer 

MO FSA 
attended 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 488 77.3 116 72.5 88 83.0 692 77.1 0.2 

No 139 22.0 42 26.3 18 17.0 199 22.2  

Unknown 4 0.6 2 1.3 0 0 6 0.7  

Total 631 100.0 160 100.0 106 100.0 897 100.0  
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Table 4.6-74  Chemotherapy offered  by rurality of residence at time of diagnosis for 
patients with stage III colon cancer 

Chemotherapy 
offered 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 417 66.1 101 63.1 84 79.2 602 67.1 0.02 

No 209 33.1 57 35.6 22 20.8 288 32.1  

Unknown 5 0.8 2 1.3 0 0 7 0.8  

Total 631 100.0 160 100.0 106 100.0 897 100.0  

 

 

Table 4.6-75  Chemotherapy regimen  by rurality of residence at time of diagnosis for patients with 
stage III colon cancer 

Chemotherapy regimen 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

5FU/capecitabine + oxaliplatin 122 19.3 35 21.9 27 25.5 184 20.5  0.8 

5FU/capecitabine 233 36.9 57 35.6 49 46.2 339 37.8  

Oxaliplatin 2 0.3 0 0 0 0 2 0.2  

None 274 43.4 68 42.5 30 28.3 372 41.5  

Total 631 100.0 160 100.0 106 100.0 897 100.0  

* p-value compares 5FU/capecitabine with or without oxaliplatin 

 

Table 4.6-76  Chemotherapy detail by rurality of residence at time of diagnosis for 
patients with stage III colon cancer 

Chemotherapy regimen 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Capecitabine alone 122 19.3 24 15.0 28 26.4 174 19.4 

5FU alone 111 17.6 33 20.6 21 19.8 165 18.4 

Capecitabine + oxaliplatin 90 14.3 29 18.1 25 23.6 144 16.1 

5FU + oxaliplatin 32 5.1 6 3.8 2 1.9 40 4.5 

Other 2 0.3 0 0 0 0 2 0.2 

None 274 43.4 68 42.5 30 28.3 372 41.5 

Total 631 100.0 160 100.0 106 100.0 897 100.0 
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Table 4.6-77  Use of capecitabine vs.  5FU by rurality of residence at time of diagnosis 
for patients with stage III colon cancer 

Chemotherapy 
regimen 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

5FU 143 40.1 39 42.4 23 30.3 205 39.0 0.2 

Capecitabine 212 59.4 53 57.6 53 69.7 318 60.6  

Other 2 0.6 0 0 0 0 2 0.4  

Total 357 100.0 92 100.0 76 100.0 525 100.0  

*p-value compares 5FU and capecitabine %, excludes the 2 others 

 

 

 

Table 4.6-78  Oxaliplatin use by time period around PHARMAC approval for funding from December 
1 2007diagnosis for patients with stage III colon cancer 

Oxaliplatin 
use 

Time period 

Total % p-value 

1 Jan 2007 - 31 
May 2007 

1 June 2007 - 31 
Nov 2007 

1 Dec 2007 - 31 
May 2008 

1 June 2008 - 31 
Dec 2008 

N % N % N % N % 

Yes 11 9.6 23 17.7 76 57.1 76 51.4 186 35.4   <0.0001 

No 103 90.4 107 82.3 57 42.9 72 48.6 339 64.6  

Total 114 100.0 130 100.0 133 100.0 148 100.0 525 100.0  
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Table 4.6-79 Uptake of oxaliplatin by rurality of residence at time of diagnosis for all patients with stage III 
colon cancer 

Oxaliplatin use 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Time period Oxaliplatin 

9 6.7 1 4.2 1 5.3 11 1.2 1 Jan 2007 - 31 May 2007 Yes 

No 82 60.7 10 41.7 11 57.9 103 11.5 

No adjuvant therapy 44 32.6 13 54.2 7 36.8 64 7.1 

Total 135 100.0 24 100.0 19 100.0 178 19.8 

1 June 2007 - 31 Nov 2007 Oxaliplatin 

14 9.0 5 11.6 4 12.9 23 2.6 Yes 

No 68 43.9 20 46.5 19 61.3 107 11.9 

No adjuvant therapy 73 47.1 18 41.9 8 25.8 99 11.0 

Total 155 100.0 43 100.0 31 100.0 229 25.5 

1 Dec 2007 - 31 May 2008 Oxaliplatin 

43 26.7 16 36.4 17 50.0 76 8.5 Yes 

No 39 24.2 10 22.7 8 23.5 57 6.4 

No adjuvant therapy 79 49.1 18 40.9 9 26.5 106 11.8 

Total 161 100.0 44 100.0 34 100.0 239 26.6 

1 June 2008 - 31 Dec 2008 Oxaliplatin 

58 32.2 13 26.5 5 22.7 76 8.5 Yes 

No 44 24.4 17 34.7 11 50.0 72 8.0 

No adjuvant therapy 78 43.3 19 38.8 6 27.3 103 11.5 

Total 180 100.0 49 100.0 22 100.0 251 28.0 

Total 631 100.0 160 100.0 106 100.0 897 100.0 

 

 



 

  Page 194 of 432 
The PIPER Project final report, 7 August 2015 

Table 4.6-80  Uptake of oxaliplatin by rurality of residence at time of diagnosis for the patients 
with stage III colon cancer who received adjuvant chemotherapy 

Oxaliplatin use 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Time period Oxaliplatin 

9 9.9 1 9.1 1 8.3 11 2.1 1 Jan 2007 - 31 May 2007 Yes 

No 82 90.1 10 90.9 11 91.7 103 19.6 

Total 91 100.0 11 100.0 12 100.0 114 21.7 

1 June 2007 - 31 Nov 2007 Oxaliplatin 

14 17.1 5 20.0 4 17.4 23 4.4 Yes 

No 68 82.9 20 80.0 19 82.6 107 20.4 

Total 82 100.0 25 100.0 23 100.0 130 24.8 

1 Dec 2007 - 31 May 2008 Oxaliplatin 

43 52.4 16 61.5 17 68.0 76 14.5 Yes 

No 39 47.6 10 38.5 8 32.0 57 10.9 

Total 82 100.0 26 100.0 25 100.0 133 25.3 

1 June 2008 - 31 Dec 2008 Oxaliplatin 

58 56.9 13 43.3 5 31.3 76 14.5 Yes 

No 44 43.1 17 56.7 11 68.8 72 13.7 

Total 102 100.0 30 100.0 16 100.0 148 28.2 

Total 357 100.0 92 100.0 76 100.0 525 100.0 
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An indicator of feasibility of treatment is the ability to complete the planned course of 
chemotherapy. We investigated the completion of the first planned course (i.e. first line) of 
chemotherapy. For the first course of chemotherapy, the overall proportion of patients who 
stopped chemotherapy early was 41% (95% CI: 37 to 45) (Table 4.6-81). While there were 
some small differences in the proportions by rurality they were not statistically significant 
(p=0.5).  

The most frequent reason recorded for stopping chemotherapy was treatment toxicity (66%) 
with a smaller proportion of urban patients (60%) than independent urban (79%) and rural 
(73%) stopping for this reason (Table 4.6-82). In addition, (treatment-related) death (1%), 
patient request (10%), and change of (toxic) chemotherapy (4%) are also likely to be related 
to toxicity,  giving a total of 82% of patients  stopping treatment due to toxicity. 

Another measure of adherence to the prescribed adjuvant chemotherapy program and 
surrogate for tolerance is the percentage of patients completing at least 24 weeks of 
chemotherapy, a duration considered to be standard of care based on current literature. The 
randomised controlled trial of adjuvant chemotherapy comparing 3 months vs. 6 months of 
capecitabine-oxaliplatin (the ‘SCOT’ Study) was not recruiting during this period. For this 
analysis the duration was calculated over all courses of chemotherapy that were part of their 
first treatment. We found only 43% of patients completed at least 24 weeks of chemotherapy 
(95% CI (38 to 47) (Table 4.6-83). However interpretation of this measure should be made 
with some caution because the patient’s last date of intravenous treatment was recorded as 
the stop-date which therefore underestimates the duration of the last cycle by up to 3 weeks. 
The results of the SCOT study will better inform the significance of the findings. There are 
various factors that may be relevant to treatment of patients resident in the rural areas which 
need to be taken into consideration in further analyses and interpretation. 

 

Table 4.6-81  Patients who stopped their first course of chemotherapy early by 
rurality of residence at time of diagnosis for patients with stage III colon cancer. 

Stopped 
chemotherapy 

early 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 144 40.3 43 46.7 29 38.2 216 41.1  0.5 

No 203 56.9 49 53.3 46 60.5 298 56.8  

Unknown 10 2.8 0 0 1 1.3 11 2.1  

Total 357 100.0 92 100.0 76 100.0 525 100.0  
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Table 4.6-82  Reason for stopping chemotherapy earlier than planned by rurality of residence at 
time of diagnosis for patients with stage III colon cancer 

Reason for stopping chemotherapy 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Toxicity 93 60.4 34 79.1 22 73.3 149 65.6 

Unrelated adverse event, co-morbidity 8 5.2 3 7.0 0 0 11 4.8 

Progression of cancer or recurrence 13 8.4 4 9.3 1 3.3 18 7.9 

Death 2 1.3 0 0 1 3.3 3 1.3 

Patient request 18 11.7 1 2.3 3 10.0 22 9.7 

Change of chemotherapy 8 5.2 1 2.3 1 3.3 10 4.4 

Other 2 1.3 0 0 1 3.3 3 1.3 

Unknown 10 6.5 0 0 1 3.3 11 4.8 

Total 154 100.0 43 100.0 30 100.0 227 100.0 

 

 

Table 4.6-83  Patients who completed at least 24 weeks of chemotherapy by rurality 
of residence at time of diagnosis for patients with stage III colon cancer 

Completed at 
least 24 weeks 

of 
chemotherapy 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 147 41.2 43 46.7 34 44.7 224 42.7  0.6 

No 203 56.9 48 52.2 42 55.3 293 55.8  

Unknown 7 2.0 1 1.1 0 0 8 1.5  

Total 357 100.0 92 100.0 76 100.0 525 100.0  

 

 

 

 

 

 

 

 



 

  Page 197 of 432 
The PIPER Project final report, 7 August 2015 

 

Post-operative radiation has no routine indication in the adjuvant treatment of colon cancer, 
which is reflected in the very low incidence of its use. An R1 resection might prompt the 
consideration of adjuvant radiation treatment; the proportion of these among the PIPER colon 
cancer cohort is very small.  

Table 4.6-84  Use of post-operative radiotherapy by rurality of residence at 
time of diagnosis for patients with stage III colon cancer 

Post-operative 
radiotherapy 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 11 1.7 3 1.9 1 0.9 15 1.7 

No 620 98.3 157 98.1 105 99.1 882 98.3 

Total 631 100.0 160 100.0 106 100.0 897 100.0 

 

 

4.6.2.4 Distance of residence from the health facility of diagnosis for colon cancer 

Of the 915 patients in the 2007 and 2008 cohort with stage III colon cancer (at 8 weeks after 
resection of the primary) distance from residence to facility of diagnosis was unknown for 19.  

The was no clear variation in the proportions of patients having an assessment with Medical 
Oncology by distance from residence to the facility of diagnosis (p=0.3), suggesting ready 
access to the Medical Oncology clinic services for those living further away (Table 4.6-85).  

As with rurality of residence, the proportion who were offered chemotherapy was not higher 
in those living further away (p=0.3), so distance from residence to facility of diagnosis does not 
immediately appear to adversely affect the likelihood of being offered chemotherapy (Table 
4.6-86). However further investigation of the influence of any differences in age and gender is 
required.  

A higher proportion of patients living over 50km from the facility of diagnosis received 
combination chemotherapy compared to those living closer (p=0.03). Of those receiving 
chemotherapy, the proportion on 5FU/capecitabine plus oxaliplatin was 50% for those living 
over 50km away compared with  27%-37% for those living closer (Table 4.6-87 and Table 4.6-
88).  

When considering adjuvant chemotherapy with either 5FU or capecitabine (alone or in 
combination with oxaliplatin), capecitabine is used in 65% of patients and 5FU in 35%. In the 
group living more than 50 km from the diagnostic facility the proportion using capecitabine 
(vs 5FU) was 72%, compared with 52-63% for those living closer (p=0.03) (Table 4.6-89). This 
is likely to reflect the convenience of less travel due to the reduced number of clinic visits 
required for the 3 weekly oxaliplatin-capecitabine combination. There did not appear to be a 
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difference by distance in uptake of oxaliplatin after funding was introduced (Table 4.6-90, 
Table 4.6-91).  

There was no significant difference between the proportion stopping their first course of 
chemotherapy early by distance of residence from the diagnostic facility (Table 4.6-92).  There 
are also no discernible differences in the reasons to discontinue chemotherapy (Table 4.6-93) 
or the proportion completing 24 weeks of chemotherapy by  distance from residence to facility 
of diagnosis (Table 4.6-94).  

 

Table 4.6-85  Attendance at Medical Oncology specialist assessment by distance from residence at diagnosis to 
health facility of diagnosis for patients with stage III colon cancer 

MO FSA 
attended 

Distance from residence to facility of diagnosis 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 231 73.6 148 76.7 111 83.5 118 76.6 83 81.4 691 77.1  0.3 

No 80 25.5 43 22.3 22 16.5 35 22.7 19 18.6 199 22.2  

Unknown 3 1.0 2 1.0 0 0 1 0.6 0 0 6 0.7  

Total 314 100.0 193 100.0 133 100.0 154 100.0 102 100.0 896 100.0  

 

 

Table 4.6-86  Chemotherapy offered by distance from residence at diagnosis to health facility of diagnosis for 
patients with stage III colon cancer 

Chemotherapy 
offered 

Distance from residence to facility of diagnosis 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 202 64.3 132 68.4 91 68.4 99 64.3 77 75.5 601 67.1 0.3 

No 109 34.7 58 30.1 42 31.6 54 35.1 25 24.5 288 32.1  

Unknown 3 1.0 3 1.6 0 0 1 0.6 0 0 7 0.8  

Total 314 100.0 193 100.0 133 100.0 154 100.0 102 100.0 896 100.0  
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Table 4.6-87  Chemotherapy regimen by distance from residence at diagnosis to health facility of diagnosis for patients with stage III 
colon cancer 

Chemotherapy regimen 

Distance from residence to facility of diagnosis 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

5FU/capecitabine + oxaliplatin 66 21.0 33 17.1 28 21.1 23 14.9 34 33.3 184 20.5 0.03* 

5FU/capecitabine 113 36.0 77 39.9 51 38.3 63 40.9 34 33.3 338 37.7  

Oxaliplatin 1 0.3 1 0.5 0 0 0 0 0 0 2 0.2  

None 134 42.7 82 42.5 54 40.6 68 44.2 34 33.3 372 41.5  

Total 314 100.0 193 100.0 133 100.0 154 100.0 102 100.0 896 100.0  

* p-value compares 5FU/capecitabine with or without oxaliplatin  

Table 4.6-88  Chemotherapy regimen detail by distance from residence at diagnosis to health facility of diagnosis  

Chemotherapy regimen 

Distance from residence to facility of diagnosis 

Total %  

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Capecitabine alone 55 17.5 37 19.2 28 21.1 36 23.4 18 17.6 174 19.4  

5FU alone 58 18.5 40 20.7 23 17.3 27 17.5 16 15.7 164 18.3  

Capecitabine + oxaliplatin 54 17.2 21 10.9 20 15.0 18 11.7 31 30.4 144 16.1  

5FU + oxaliplatin 12 3.8 12 6.2 8 6.0 5 3.2 3 2.9 40 4.5  

Other 1 0.3 1 0.5 0 0 0 0 0 0 2 0.2  

None 134 42.7 82 42.5 54 40.6 68 44.2 34 33.3 372 41.5  

Total 314 100.0 193 100.0 133 100.0 154 100.0 102 100.0 896 100.0  
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Table 4.6-89 Use of capecitabine vs. 5FU by distance from residence at diagnosis to health facility of diagnosis for 
patients with stage III colon cancer 

Chemotherapy 
regimen 

Distance from residence to facility of diagnosis 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

5FU 70 38.9 52 46.8 31 39.2 32 37.2 19 27.9 204 38.9 0.03 

Capecitabine 109 60.6 58 52.3 48 60.8 54 62.8 49 72.1 318 60.7  

Other 1 0.6 1 0.9 0 0 0 0 0 0 2 0.4  

Total 180 100.0 111 100.0 79 100.0 86 100.0 68 100.0 524 100.0  
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Table 4.6-90  Uptake of oxaliplatin by distance from residence at diagnosis to health facility of diagnosis for stage III colon cancer patients 

Oxaliplatin use 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Time period Oxaliplatin 

2 3.3 6 15.0 0 0 1 3.6 2 11.1 11 1.2 1 Jan 2007 - 31 May 2007 Yes 

No 34 55.7 22 55.0 20 64.5 18 64.3 9 50.0 103 11.5 

No adjuvant therapy 25 41.0 12 30.0 11 35.5 9 32.1 7 38.9 64 7.1 

Total 61 100.0 40 100.0 31 100.0 28 100.0 18 100.0 178 19.9 

1 June 2007 - 31 Nov 2007 Oxaliplatin 

6 7.1 3 6.7 4 14.3 4 8.9 6 22.2 23 2.6 Yes 

No 40 47.6 23 51.1 11 39.3 20 44.4 13 48.1 107 11.9 

No adjuvant therapy 38 45.2 19 42.2 13 46.4 21 46.7 8 29.6 99 11.0 

Total 84 100.0 45 100.0 28 100.0 45 100.0 27 100.0 229 25.6 

1 Dec 2007 - 31 May 2008 Oxaliplatin 

18 25.4 15 27.3 11 33.3 11 25.6 21 58.3 76 8.5 Yes 

No 19 26.8 11 20.0 8 24.2 12 27.9 6 16.7 56 6.3 

No adjuvant therapy 34 47.9 29 52.7 14 42.4 20 46.5 9 25.0 106 11.8 

Total 71 100.0 55 100.0 33 100.0 43 100.0 36 100.0 238 26.6 

1 June 2008 - 31 Dec 2008 Oxaliplatin 

41 41.8 10 18.9 13 31.7 7 18.4 5 23.8 76 8.5 Yes 

No 20 20.4 21 39.6 12 29.3 13 34.2 6 28.6 72 8.0 

No adjuvant therapy 37 37.8 22 41.5 16 39.0 18 47.4 10 47.6 103 11.5 

Total 98 100.0 53 100.0 41 100.0 38 100.0 21 100.0 251 28.0 

Total 314 100.0 193 100.0 133 100.0 154 100.0 102 100.0 896 100.0 
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Table 4.6-91  Uptake of oxaliplatin by distance from residence at diagnosis to health facility of diagnosis for all stage III colon 
cancer patients who received chemotherapy 

Oxaliplatin use 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Time period Oxaliplatin 

2 5.6 6 21.4 0 0 1 5.3 2 18.2 11 2.1 1 Jan 2007 - 31 May 2007 Yes 

No 34 94.4 22 78.6 20 100.0 18 94.7 9 81.8 103 19.7 

Total 36 100.0 28 100.0 20 100.0 19 100.0 11 100.0 114 21.8 

1 June 2007 - 31 Nov 2007 Oxaliplatin 

6 13.0 3 11.5 4 26.7 4 16.7 6 31.6 23 4.4 Yes 

No 40 87.0 23 88.5 11 73.3 20 83.3 13 68.4 107 20.4 

Total 46 100.0 26 100.0 15 100.0 24 100.0 19 100.0 130 24.8 

1 Dec 2007 - 31 May 2008 Oxaliplatin 

18 48.6 15 57.7 11 57.9 11 47.8 21 77.8 76 14.5 Yes 

No 19 51.4 11 42.3 8 42.1 12 52.2 6 22.2 56 10.7 

Total 37 100.0 26 100.0 19 100.0 23 100.0 27 100.0 132 25.2 

1 June 2008 - 31 Dec 2008 Oxaliplatin 

41 67.2 10 32.3 13 52.0 7 35.0 5 45.5 76 14.5 Yes 

No 20 32.8 21 67.7 12 48.0 13 65.0 6 54.5 72 13.7 

Total 61 100.0 31 100.0 25 100.0 20 100.0 11 100.0 148 28.2 

Total 180 100.0 111 100.0 79 100.0 86 100.0 68 100.0 524 100.0 
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Table 4.6-92  Patients who stopped first chemotherapy regimen early by distance from residence at diagnosis to 
health facility of diagnosis for all patients who received chemotherapy for patients with stage III colon cancer 

Stopped 
chemotherapy 

early 

Distance from residence to facility of diagnosis 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 82 45.6 45 40.5 28 35.4 37 43.0 23 33.8 215 41.0  0.4 

No 93 51.7 63 56.8 50 63.3 49 57.0 43 63.2 298 56.9  

Unknown 5 2.8 3 2.7 1 1.3 0 0 2 2.9 11 2.1  

Total 180 100.0 111 100.0 79 100.0 86 100.0 68 100.0 524 100.0  
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Table 4.6-93  Reason for stopping chemotherapy early by distance from residence at diagnosis to health facility of diagnosis for 
all patients who received chemotherapy for patients with stage III colon cancer 

Reason for stopping chemotherapy 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Toxicity 57 65.5 30 62.5 20 69.0 25 67.6 17 68.0 149 65.9 

Unrelated adverse event, co-morbidity 6 6.9 1 2.1 1 3.4 2 5.4 1 4.0 11 4.9 

Progression of cancer or recurrence 3 3.4 6 12.5 2 6.9 5 13.5 1 4.0 17 7.5 

Death 0 0 1 2.1 0 0 1 2.7 1 4.0 3 1.3 

Patient request 8 9.2 7 14.6 2 6.9 3 8.1 2 8.0 22 9.7 

Change of chemotherapy 6 6.9 0 0 2 6.9 1 2.7 1 4.0 10 4.4 

Other 2 2.3 0 0 1 3.4 0 0 0 0 3 1.3 

Unknown 5 5.7 3 6.3 1 3.4 0 0 2 8.0 11 4.9 

Total 87 100.0 48 100.0 29 100.0 37 100.0 25 100.0 226 100.0 

 

Table 4.6-94  Patients who completed at least 24 weeks of chemotherapy by distance from residence at diagnosis to 
health facility of diagnosis for all patients who received chemotherapy for patients with stage III colon cancer  

Completed at 
least 24 weeks 

of 
chemotherapy 

Distance from residence to facility of diagnosis 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 81 45.0 41 36.9 32 40.5 39 45.3 31 45.6 224 42.7 0.1 

No 98 54.4 68 61.3 47 59.5 43 50.0 36 52.9 292 55.7  

Unknown 1 0.6 2 1.8 0 0 4 4.7 1 1.5 8 1.5  

Total 180 100.0 111 100.0 79 100.0 86 100.0 68 100.0 524 100.0  
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Table 4.6-95  Use of post-operative radiotherapy by distance from residence at diagnosis to health facility of 
diagnosis for all patients who received chemotherapy for patients with stage III colon cancer 

Post-operative 
radiotherapy 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 7 2.2 4 2.1 0 0 2 1.3 2 2.0 15 1.7 

No 307 97.8 189 97.9 133 100.0 152 98.7 100 98.0 881 98.3 

Total 314 100.0 193 100.0 133 100.0 154 100.0 102 100.0 896 100.0 
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4.6.2.5 Area deprivation of residence at diagnosis for colon cancer 

Of the 915 patients in the 2007 and 2008 cohort with stage III colon cancer (at 8 weeks after 
resection of the primary) distance from residence to facility of diagnosis was unknown for 22, 
leaving 893 patients for the analyses in this section. 

There was no association between assessment by Medical Oncology and deprivation (p=0.7) 
(Table 4.6-96). Although there is no significant trend across the deprivation quintiles, 
chemotherapy was offered to 72% in low deprivation scores (1-2) and 62% in high 
deprivation scores (9-10) (p=0.3) (Table 4.6-97). 

Adjuvant chemotherapy was not administered in 36% of patients from areas with low 
deprivation and in 49% of those from areas of high deprivation (9-10) (overall p=0.2) (Table 
4.6-98, Table 4.6-99). Whilst there were no differences in use of single agent 5FU/capecitabine 
by deprivation quintile (low 36% and high 37% respectively), combination chemotherapy for 
stage III colon cancer was administered to fewer patients (14%) from areas of high 
deprivation (9-10) than patients from areas of low deprivation (1-2) (28%) (p=0.03). 
Interpretation will require further analyses, however the frequency of comorbidities related to 
deprivation is a likely to be influential here. 

The use of capecitabine as a single agent or in combination with oxaliplatin was more frequent 
in patients from areas of high deprivation (9-10) (73% vs. 56% for areas of low deprivation (1-
2)), although this difference was not statistically significant (p=0.2) (Table 4.6-100). 

There did appear to be a difference in the uptake of oxaliplatin chemotherapy, although 
numbers are relatively small (Table 4.6-101, Table 4.6-102). Among those who received 
chemotherapy, use of oxaliplatin chemotherapy in patients from areas of low deprivation (1-2) 
patients before Dec 2007 was 21%, and increased to 64% after December 2007. In high 
deprivation area (9-10) the respective figures were 9% before and 47% after Dec 2007, 
suggesting a lower uptake of adjuvant oxaliplatin combination chemotherapy.  More 
sophisticated analysis of these associations will be carried out in the second phase of analysis. 

Early cessation of the first course of chemotherapy was more likely to occur in patients 
residing in areas of low deprivation (9-10) (28% vs. 34% in quintile (1-2), and 46-47% for the 
middle quintiles (p=0.02) (Table 4.6-103). This may be partially attributable to the fact that we 
have, at this stage, included only the first chemotherapy regimen the patients were on, so if 
patients drop oxaliplatin while continuing on 5FU/capecitabine this was counted as early 
cessation. There were fewer patients on oxaliplatin in the areas of low deprivation (1-2). 
Future planned analyses will examine patterns of use across all regimens of chemotherapy in 
each patient. The reasons for stopping early in patients from high deprivation areas may have 
been less related to chemotherapy toxicity (fewer on oxaliplatin) but more to do with 
unrelated co-morbidity, although there are also a few more unknowns in this group (Table 4.6-
104). 

The overall duration of the chemotherapy in the initial treatment (including all regimens) 
suggests that chemotherapy is completed equally across the deprivation quintiles (Table 4.6-
105).
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Table 4.6-96  Attendance at Medical Oncology specialist assessment by area deprivation of residence at diagnosis 
for patients with stage III colon cancer 

MO FSA 
attended 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 144 77.0 146 77.7 159 79.5 142 77.6 99 73.3 690 77.3  0.7 

No 41 21.9 41 21.8 40 20.0 39 21.3 36 26.7 197 22.1  

Unknown 2 1.1 1 0.5 1 0.5 2 1.1 0 0 6 0.7  

Total 187 100.0 188 100.0 200 100.0 183 100.0 135 100.0 893 100.0  

 

 

Table 4.6-97  Patients offered chemotherapy by area deprivation of residence at diagnosis for patients with stage III 
colon cancer 

Chemotherapy 
offered 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 135 72.2 127 67.6 136 68.0 120 65.6 83 61.5 601 67.3 0.3 

No 50 26.7 59 31.4 63 31.5 61 33.3 52 38.5 285 31.9  

Unknown 2 1.1 2 1.1 1 0.5 2 1.1 0 0 7 0.8  

Total 187 100.0 188 100.0 200 100.0 183 100.0 135 100.0 893 100.0  
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Table 4.6-98  Chemotherapy regimen by area deprivation of residence at diagnosis for patients with stage III colon cancer. 

Chemotherapy regimen 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

5FU/capecitabine + oxaliplatin 53 28.3 42 22.3 43 21.5 27 14.8 19 14.1 184 20.6 0.03* 

5FU/capecitabine 67 35.8 68 36.2 75 37.5 78 42.6 50 37.0 338 37.8  

Oxaliplatin 0 0 1 0.5 1 0.5 0 0 0 0 2 0.2  

None 67 35.8 77 41.0 81 40.5 78 42.6 66 48.9 369 41.3  

Total 187 100.0 188 100.0 200 100.0 183 100.0 135 100.0 893 100.0  

*p-value compares 5FU/capecitabine with or without oxaliplatin  

 

Table 4.6-99  Chemotherapy regimen detail by area deprivation of residence at diagnosis for patients with stage III 
colon cancer.  

Chemotherapy regimen 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Capecitabine alone 35 18.7 40 21.3 41 20.5 33 18.0 25 18.5 174 19.5 

5FU alone 32 17.1 28 14.9 34 17.0 45 24.6 25 18.5 164 18.4 

Capecitabine + oxaliplatin 45 24.1 32 17.0 31 15.5 22 12.0 14 10.4 144 16.1 

5FU + oxaliplatin 8 4.3 10 5.3 12 6.0 5 2.7 5 3.7 40 4.5 

Other 0 0 1 0.5 1 0.5 0 0 0 0 2 0.2 

None 67 35.8 77 41.0 81 40.5 78 42.6 66 48.9 369 41.3 

Total 187 100.0 188 100.0 200 100.0 183 100.0 135 100.0 893 100.0 
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Table 4.6-100  Use of capecitabine vs. 5FU by area deprivation of residence at diagnosis for patients with stage III 
colon cancer 

Chemotherapy 
regimen 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

5FU 40 33.3 38 34.2 46 38.7 50 47.6 30 43.5 204 38.9  0.2 

Capecitabine 80 66.7 72 64.9 72 60.5 55 52.4 39 56.5 318 60.7  

Other 0 0 1 0.9 1 0.8 0 0 0 0 2 0.4  

Total 120 100.0 111 100.0 119 100.0 105 100.0 69 100.0 524 100.0  
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Table 4.6-101  Uptake of oxaliplatin by area deprivation of residence at diagnosis for stage III colon cancer patients 

Oxaliplatin use 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

period Oxaliplatin 

5 12.2 3 7.9 2 5.7 1 2.9 0 0 11 1.2 1 Jan 2007 - 31 May 2007 Yes 

No 22 53.7 22 57.9 18 51.4 23 67.6 18 62.1 103 11.5 

No adjuvant therapy 14 34.1 13 34.2 15 42.9 10 29.4 11 37.9 63 7.1 

Total 41 100.0 38 100.0 35 100.0 34 100.0 29 100.0 177 19.8 

1 June 2007 - 31 Nov 2007 Oxaliplatin 

7 14.6 4 9.1 4 7.5 5 10.6 3 8.6 23 2.6 Yes 

No 22 45.8 21 47.7 24 45.3 25 53.2 14 40.0 106 11.9 

No adjuvant therapy 19 39.6 19 43.2 25 47.2 17 36.2 18 51.4 98 11.0 

Total 48 100.0 44 100.0 53 100.0 47 100.0 35 100.0 227 25.4 

1 Dec 2007 - 31 May 2008 Oxaliplatin 

21 46.7 15 30.6 20 35.7 13 24.1 7 20.0 76 8.5 Yes 

No 7 15.6 14 28.6 11 19.6 16 29.6 9 25.7 57 6.4 

No adjuvant therapy 17 37.8 20 40.8 25 44.6 25 46.3 19 54.3 106 11.9 

Total 45 100.0 49 100.0 56 100.0 54 100.0 35 100.0 239 26.8 

1 June 2008 - 31 Dec 2008 Oxaliplatin 

20 37.7 21 36.8 18 32.1 8 16.7 9 25.0 76 8.5 Yes 

No 16 30.2 11 19.3 22 39.3 14 29.2 9 25.0 72 8.1 

No adjuvant therapy 17 32.1 25 43.9 16 28.6 26 54.2 18 50.0 102 11.4 

Total 53 100.0 57 100.0 56 100.0 48 100.0 36 100.0 250 28.0 
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Table 4.6-102  Uptake of oxaliplatin by area deprivation of residence at diagnosis for all patients on adjuvant therapy 

Oxaliplatin use 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

period Oxaliplatin 

5 18.5 3 12.0 2 10.0 1 4.2 0 0 11 2.1 1 Jan 2007 - 31 May 
2007 

Yes 

No 22 81.5 22 88.0 18 90.0 23 95.8 18 100.0 103 19.7 

Total 27 100.0 25 100.0 20 100.0 24 100.0 18 100.0 114 21.8 

1 June 2007 - 31 Nov 
2007 

Oxaliplatin 

7 24.1 4 16.0 4 14.3 5 16.7 3 17.6 23 4.4 Yes 

No 22 75.9 21 84.0 24 85.7 25 83.3 14 82.4 106 20.2 

Total 29 100.0 25 100.0 28 100.0 30 100.0 17 100.0 129 24.6 

1 Dec 2007 - 31 May 
2008 

Oxaliplatin 

21 75.0 15 51.7 20 64.5 13 44.8 7 43.8 76 14.5 Yes 

No 7 25.0 14 48.3 11 35.5 16 55.2 9 56.3 57 10.9 

Total 28 100.0 29 100.0 31 100.0 29 100.0 16 100.0 133 25.4 

1 June 2008 - 31 Dec 
2008 

Oxaliplatin 

20 55.6 21 65.6 18 45.0 8 36.4 9 50.0 76 14.5 Yes 

No 16 44.4 11 34.4 22 55.0 14 63.6 9 50.0 72 13.7 

Total 36 100.0 32 100.0 40 100.0 22 100.0 18 100.0 148 28.2 

Total 120 100.0 111 100.0 119 100.0 105 100.0 69 100.0 524 100.0 
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Table 4.6-103  Patients who stopped first course of chemotherapy early by area deprivation of residence at diagnosis 
for patients with stage III colon cancer 

Stopped 
chemotherapy 

early 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 41 34.2 52 46.8 55 46.2 48 45.7 19 27.5 215 41.0 0.02 

No 78 65.0 58 52.3 64 53.8 51 48.6 47 68.1 298 56.9  

Unknown 1 0.8 1 0.9 0 0 6 5.7 3 4.3 11 2.1  

Total 120 100.0 111 100.0 119 100.0 105 100.0 69 100.0 524 100.0  

 

 
Table 4.6-104  Reason for stopping first course of chemotherapy early by area deprivation of residence at diagnosis for patients 
with stage III colon cancer 

Reason for stopping chemotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Toxicity 29 69.0 34 64.2 42 76.4 32 59.3 12 54.5 149 65.9 

Unrelated adverse event, co-morbidity 0 0 2 3.8 1 1.8 6 11.1 2 9.1 11 4.9 

Progression of cancer or recurrence 4 9.5 5 9.4 4 7.3 3 5.6 2 9.1 18 8.0 

Death 0 0 0 0 2 3.6 1 1.9 0 0 3 1.3 

Patient request 7 16.7 5 9.4 2 3.6 5 9.3 2 9.1 21 9.3 

Change of chemotherapy 1 2.4 5 9.4 3 5.5 0 0 1 4.5 10 4.4 

Other 0 0 1 1.9 1 1.8 1 1.9 0 0 3 1.3 

Unknown 1 2.4 1 1.9 0 0 6 11.1 3 13.6 11 4.9 

Total 42 100.0 53 100.0 55 100.0 54 100.0 22 100.0 226 100.0 



 

  Page 213 of 432 
The PIPER Project final report, 7 August 2015 

Table 4.6-105  Patients who completed at least 24 weeks of chemotherapy by area deprivation of residence at 
diagnosis for patients with stage III colon cancer 

Completed at 
least 24 weeks 

of 
chemotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 59 49.2 44 39.6 48 40.3 42 40.0 30 43.5 223 42.6 0.6 

No 61 50.8 66 59.5 68 57.1 60 57.1 38 55.1 293 55.9  

Unknown 0 0 1 0.9 3 2.5 3 2.9 1 1.4 8 1.5  

Total 120 100.0 111 100.0 119 100.0 105 100.0 69 100.0 524 100.0  

 

 

Table 4.6-106  Use of post-operative radiotherapy by area deprivation of residence at diagnosis for patients 
with stage III colon cancer 

Post-operative 
radiotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 5 2.7 1 0.5 3 1.5 2 1.1 4 3.0 15 1.7 

No 182 97.3 187 99.5 197 98.5 181 98.9 131 97.0 878 98.3 

Total 187 100.0 188 100.0 200 100.0 183 100.0 135 100.0 893 100.0 
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4.6.2.6 Ethnicity for colon cancer 

Of the 1021 patients with stage III colon cancer in the extended PIPER cohort (diagnosed 
between 2006 and 2009), ethnicity was unknown for 3, leaving 1018 for analysis in this 
section. In this subgroup the numbers of Māori patients and Pacific patients are still small even 
with the extended cohort (75 and 24 respectively) so the subgroup estimates lack precision.  

The proportion of patients offered adjuvant therapy were 69% for Māori, 88% Pacific and 67% 
nMnP, however these differences were not statistically significant (p=0.1) (Table 4.6-108). 
Further planned analyses will explore the role of confounding by age, gender and comorbidity 
as well as by clinical and disease characteristics as far as numbers allow.  

The proportions of patients who did not receive any chemotherapy were 39% for Māori, 33% 
Pacific and 41% nMnP patient groups (Table 4.6-109). This was also not statistically 
significant (p=0.7).  The proportion of Māori patients who received combination therapy 
(rather than single agent therapy) was smaller than that for Pacific or nMnP (17% vs. 29% and 
21% respectively), although again the numbers are small (p=0.5) and we have not taken into 
account any differences in the characteristics of the patients in the three groups.  

Of those who received adjuvant chemotherapy, the proportion on 5FU was higher for the 
Māori patient group (63%) than Pacific (38%) or nMnP (39%) (p=0.006) (Table 4.6-111). 
Māori seemed to be administered 5FU more often (35%) than capecitabine (9%) as a single 
agent compared to Pacific people and nMnP (Table 4.6-110).   

For the group of Māori patients, use of oxaliplatin combination chemotherapy rose from 4% 
(1/27) to 36% (12/38) before and after special authority funding started in December 2007. 
For Pacific patients the use of oxaliplatin combination chemotherapy increased from zero 
(0/7) to 41% (7/17) and for nMnP increased  from 9% (36/418) to 32% (159/501) (Table 
4.6-112). If we look just at the use of oxaliplatin amongst those receiving chemotherapy, we 
find for Māori  patients,  use of oxaliplatin combination chemotherapy increased  from 4% 
(1/25) to 57% (12/21) before and after special authority funding  started in December 
2007.For Pacific patients the use of oxaliplatin combination chemotherapy increased  from 
zero (0/3) to 54% (7/13)  and for nMnP  increased from 14% (36/252) to 55% (159/287) 
(Table 4.6-113). 

The proportions of patients who stopped their first course of adjuvant therapy early were 37% 
Māori; 25% PI and 42% nMnP (Table 4.6-114). 

The reason for stopping chemotherapy in Māori was less often for toxicity (32% vs. 60% 
Pacific people and 65% nMnP) and more often unrelated comorbidity (11% vs. 0% for Pacific 
patients and 6% for nMnP) and patient request (16% vs. 0% for Pacific patients and 10% 
nMnP) (Table 4.6-115).  

There was no association between not completing chemotherapy of 24 weeks duration and 
ethnicity however this will potentially be affected by factors such as the percentage having 
combination chemotherapy (Table 4.6-116).  
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Table 4.6-107  Attendance at Medical Oncology specialist assessment by 
prioritised ethnicity for patients with stage III colon cancer 

MO FSA 
attended 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 53 70.7 22 91.7 705 76.7 780 76.6 0.1 

No 21 28.0 2 8.3 203 22.1 226 22.2  

Unknown 1 1.3 0 0 11 1.2 12 1.2  

Total 75 100.0 24 100.0 919 100.0 1018 100.0  

 

 

Table 4.6-108  Patients offered chemotherapy by prioritised ethnicity for patients 
with stage III colon cancer 

Chemotherapy 
offered 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 52 69.3 21 87.5 612 66.6 685 67.3 0.1 

No 22 29.3 3 12.5 294 32.0 319 31.3  

Unknown 1 1.3 0 0 13 1.4 14 1.4  

Total 75 100.0 24 100.0 919 100.0 1018 100.0  

 

 

Table 4.6-109  Chemotherapy regimen by prioritised ethnicity for patients with stage III colon 
cancer 

Chemotherapy regimen 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

5FU/capecitabine + oxaliplatin 13 17.3 7 29.2 192 20.9 212 20.8 0.5* 

5FU/capecitabine 33 44.0 9 37.5 344 37.4 386 37.9  

Oxaliplatin 0 0 0 0 3 0.3 3 0.3  

None 29 38.7 8 33.3 380 41.3 417 41.0  

Total 75 100.0 24 100.0 919 100.0 1018 100.0  

*p-value compares 5FU/capecitabine with or without oxaliplatin  
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Table 4.6-110  Chemotherapy regimen detail by prioritised ethnicity for patients with 
stage III colon cancer 

Chemotherapy regimen 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Capecitabine alone 7 9.3 5 20.8 182 19.8 194 19.1 

5FU alone 26 34.7 4 16.7 162 17.6 192 18.9 

Capecitabine + oxaliplatin 10 13.3 5 20.8 146 15.9 161 15.8 

5FU + oxaliplatin 3 4.0 2 8.3 46 5.0 51 5.0 

Other 0 0 0 0 3 0.3 3 0.3 

None 29 38.7 8 33.3 380 41.3 417 41.0 

Total 75 100.0 24 100.0 919 100.0 1018 100.0 

 

 

 

Table 4.6-111  Use of capecitabine vs. 5FU by prioritised ethnicity for patients with 
stage III colon cancer 

Chemotherapy 
regimen 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

5FU 29 63.0 6 37.5 208 38.6 243 40.4 0.006 

Capecitabine 17 37.0 10 62.5 328 60.9 355 59.1  

Other 0 0 0 0 3 0.6 3 0.5  

Total 46 100.0 16 100.0 539 100.0 601 100.0  
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Table 4.6-112  Uptake of oxaliplatin by prioritised ethnicity for stage I-III colon cancer patients 

Oxaliplatin use 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

period Oxaliplatin 

1 4.0 0 0 14 7.1 15 1.5 1 Jan 2007 - 31 May 2007 Yes 

No 18 72.0 3 42.9 114 57.6 135 13.3 

No adjuvant therapy 6 24.0 4 57.1 70 35.4 80 7.9 

Total 25 100.0 7 100.0 198 100.0 230 22.6 

1 June 2007 - 31 Nov 2007 Oxaliplatin 

0 0 0 0 22 10.0 22 2.2 Yes 

No 6 50.0 0 0 102 46.4 108 10.6 

No adjuvant therapy 6 50.0 0 0 96 43.6 102 10.0 

Total 12 100.0 0 0 220 100.0 232 22.8 

1 Dec 2007 - 31 May 2008 Oxaliplatin 

2 18.2 2 33.3 74 32.6 78 7.7 Yes 

No 3 27.3 3 50.0 52 22.9 58 5.7 

No adjuvant therapy 6 54.5 1 16.7 101 44.5 108 10.6 

Total 11 100.0 6 100.0 227 100.0 244 24.0 

1 June 2008 - 31 Dec 2008 Oxaliplatin 

1 12.5 2 50.0 75 31.0 78 7.7 Yes 

No 3 37.5 1 25.0 68 28.1 72 7.1 

No adjuvant therapy 4 50.0 1 25.0 99 40.9 104 10.2 

Total 8 100.0 4 100.0 242 100.0 254 25.0 

1 Jan 2009 - 31 Dec 2009 Oxaliplatin 

9 47.4 3 42.9 10 31.3 22 2.2 Yes 

No 3 15.8 2 28.6 8 25.0 13 1.3 

No adjuvant therapy 7 36.8 2 28.6 14 43.8 23 2.3 

Total 19 100.0 7 100.0 32 100.0 58 5.7 

Total 75 100.0 24 100.0 919 100.0 1018 100.0 
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Table 4.6-113  Uptake of oxaliplatin by prioritised ethnicity for patients with stage III colon cancer 
who received chemotherapy 

Oxaliplatin use 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

period Oxaliplatin 

1 5.3 0 0 14 10.9 15 2.5 1 Jan 2007 - 31 May 2007 Yes 

No 18 94.7 3 100.0 114 89.1 135 22.5 

Total 19 100.0 3 100.0 128 100.0 150 25.0 

1 June 2007 - 31 Nov 2007 Oxaliplatin 

0 0 0 0 22 17.7 22 3.7 Yes 

No 6 100.0 0 0 102 82.3 108 18.0 

Total 6 100.0 0 0 124 100.0 130 21.6 

1 Dec 2007 - 31 May 2008 Oxaliplatin 

2 40.0 2 40.0 74 58.7 78 13.0 Yes 

No 3 60.0 3 60.0 52 41.3 58 9.7 

Total 5 100.0 5 100.0 126 100.0 136 22.6 

1 June 2008 - 31 Dec 2008 Oxaliplatin 

1 25.0 2 66.7 75 52.4 78 13.0 Yes 

No 3 75.0 1 33.3 68 47.6 72 12.0 

Total 4 100.0 3 100.0 143 100.0 150 25.0 

1 Jan 2009 - 31 Dec 2009 Oxaliplatin 

9 75.0 3 60.0 10 55.6 22 3.7 Yes 

No 3 25.0 2 40.0 8 44.4 13 2.2 

Total 12 100.0 5 100.0 18 100.0 35 5.8 

Total 46 100.0 16 100.0 539 100.0 601 100.0 
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Table 4.6-114  Patients who stopped first course of chemotherapy early by 
prioritised ethnicity for patients with stage III colon cancer 

Stopped 
chemotherapy 

early 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 17 37.0 4 25.0 224 41.6 245 40.8 0.4 

No 27 58.7 11 68.8 305 56.6 343 57.1  

Unknown 2 4.3 1 6.3 10 1.9 13 2.2  

Total 46 100.0 16 100.0 539 100.0 601 100.0  

 

 

Table 4.6-115  Reason for stopping first course of chemotherapy early by prioritised ethnicity for 
patients with stage III colon cancer 

Reason for stopping chemotherapy 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Toxicity 6 31.6 3 60.0 152 65.0 161 62.4 

Unrelated adverse event, co-morbidity 2 10.5 0 0 14 6.0 16 6.2 

Progression of cancer or recurrence 2 10.5 1 20.0 20 8.5 23 8.9 

Death 1 5.3 0 0 3 1.3 4 1.6 

Patient request 3 15.8 0 0 23 9.8 26 10.1 

Change of chemotherapy 2 10.5 0 0 9 3.8 11 4.3 

Other 1 5.3 0 0 3 1.3 4 1.6 

Unknown 2 10.5 1 20.0 10 4.3 13 5.0 

Total 19 100.0 5 100.0 234 100.0 258 100.0 
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Table 4.6-116  Patients who completed at least 24 weeks of chemotherapy by 
prioritised ethnicity for patients with stage III colon cancer 

Completed at 
least 24 weeks 

of 
chemotherapy 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 17 37.0 6 37.5 221 41.0 244 40.6 0.8 

No 29 63.0 10 62.5 308 57.1 347 57.7  

Unknown 0 0 0 0 10 1.9 10 1.7  

Total 46 100.0 16 100.0 539 100.0 601 100.0  

 

 

Table 4.6-117  Post-operative radiotherapy by prioritised ethnicity for 
patients with stage III colon cancer 

Post-operative 
radiotherapy 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Yes 2 2.7 0 0 14 1.5 16 1.6 

No 73 97.3 24 100.0 905 98.5 1002 98.4 

Total 75 100.0 24 100.0 919 100.0 1018 100.0 

 

4.6.2.7 Key points: adjuvant treatment for stage III colon cancer 
 
Characteristics of stage III colon cancer patients: 

- 60% of urban patients were aged 70 and over compared with only 46% of rural 
patients 

- 59% of the non-Māori/non-Pacific patients were aged 70 or over compared with only 
39% of Māori and 17% of Pacific 

Medical Oncology (MO) First Specialist Assessment (FSA): 

- Overall, similar proportions of patients had an FSA with MO across groups based on 
rurality, distance to health facility of diagnosis, and deprivation status (variation 73-
84%). The high overall proportion of rural patients attending a MO FSA (84%) 
suggests that rural populations are not being under-serviced by medical oncology 
services. However the current analysis will not identify any differences that may be 
occurring by age group.   

- There was greater variation between ethnic groups (Māori 71%, Pacific 92% and 
nMnP 77%).   Provisional unadjusted analyses do not demonstrate a significant 
difference (p=0.1), however further detailed analysis will be performed to explore 
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confounding by age and comorbidity.  

Offered Chemotherapy: 

- A greater proportion of rural patients (79%) were offered adjuvant chemotherapy 
compared with their urban (66%) & independent urban (63%) counterparts. Although 
statistically significant (p = 0.02) this could be due to differences in age, gender and co-
morbidity. 

- Similar proportions of patients were offered chemotherapy between deprivation 
groups (62-72%). There was greater variation between ethnicity groups (Māori  69%, 
Pacific 88%, and nMnP 67%). Provisional un-adjusted analyses do not demonstrate a 
difference in the proportion offered chemotherapy based on deprivation (p = 0.3)  or 
ethnicity (p=0.1). However, detailed analysis will be performed to explore the effects of 
confounding and the correlations between ethnicity, rurality, deprivation and 
distance.    

Receiving Chemotherapy: 

- In NZ during 2007 and 2008 only 59% of patients with stage III colon cancer who had 
undergone resection of primary disease received adjuvant chemotherapy. 

- Oxaliplatin usage increased significantly during the study period consistent with the 
PHARMAC decision to fund oxaliplatin from December 1, 2007. 

- The unadjusted proportions of patients receiving adjuvant chemotherapy were similar 
between groups of urban and independent urban residence, and higher for rural 
patients (57%, 58% and 72% respectively).  

- A higher proportion of patients living over 50 km from a health facility of diagnosis 
received chemotherapy than those living closer. This result was statistically significant 
(p= 0.03) however, given the younger age structure of the rural population, age may be 
a confounding factor that needs exploring in further analyses. 

- A higher proportion of patients living over 50 km from a health facility of diagnosis 
received oral capecitabine vs. IV 5FU (72% vs. 63% for those living closer (p=0.03).  

- A higher proportion of patients living over 50km received combination therapy vs. 
single agent therapy compared with those living closer.  

Stopping Chemotherapy Early: 

- The highest deprivation score group (NZ Dep score 9-10) had the smallest proportion 
stopping chemotherapy early. The differences were statistically significant (p = 0.02). 
However this group have the smallest proportion receiving combination 
chemotherapy. There may also be differences in age, gender and co-morbidity profiles 
of the deprivation status groups.  

- A similar proportion of patients stopped chemotherapy early across groups defined by 
rurality and distance to health facility of diagnosis (34-47%).  There was greater 
variation between ethnic groups (Māori 37%, Pacific 25% and nMnP 
42%).   Provisional un-adjusted analyses do not demonstrate a significant difference 
(p=0.4), however further analyses will be performed to evaluate the role of the 
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demographic and clinical characteristics of the groups.   

Completing at least 24 weeks chemotherapy: 

- Overall fewer than 55% of patients who received adjuvant therapy for stage III colon 
cancer completed at least 24 weeks of therapy.  

- The unadjusted proportion of patients completing at least 24 weeks of chemotherapy 
was similar between groups based on rurality, distance to health facility of diagnosis, 
deprivation status and ethnicity (37-49)%.  

 

4.6.2.8 Discussion: adjuvant treatment for stage III colon cancer 

By the time of the 2007-2008 PIPER cohort it was widely accepted by surgical and medical 
oncology specialists that adjuvant chemotherapy delivered after curative resection of stage III 
colon cancer can improve patient survival and was the standard of care. The medical oncology 
workforce was well established by 2007 with medical oncologists based at 6 cancer centres 
and also some regional centres, visiting medical oncology clinics at 23 hospitals and 
chemotherapy being delivered in more than 23 different hospitals and health facilities. The 
authors are unaware of any resource constraints during 2007/2008 which would have 
hampered delivery of chemotherapy to this cohort of patients.  

A key finding of the PIPER cohort study is that only 59% (525/897) of stage III colon cancer 
patients received any adjuvant chemotherapy during 2007 & 2008. This figure compares with 
the publication of Hill et al (2010) where 50% of Māori patients (between 1996 and 2003) 
with stage III colon cancer (n = 301) and 64% of a randomly selected cohort of 328 non-Māori 
received adjuvant chemotherapy.3 

These figures compare unfavourably with comparative international data from USA where 
Jessup et al (2005) reported on 14,187 stage III colon cancer in 2001-2002 and noted that 
64% of patients received chemotherapy.61 In Victoria Heong et. al. reported on a cohort of 987 
patients with stage III colon cancer with 78% overall receiving adjuvant chemotherapy.62 
Their study was of 5 hospitals in Victoria and may not have reflected a truly representative 
population. Whether the patient and data capture in those studies was as comprehensive as 
the PIPER cohort is an open question.  

The main steps involved in getting a patient with stage III colon cancer onto a course of 
adjuvant chemotherapy include (a) referral from surgeon to medical oncologist, (b) FSA with 
medical oncologist, (c) offer of chemotherapy to patient followed by (d) acceptance of 
chemotherapy offer. Attrition at any of these stages could have contributed to the overall 
modest figure of 59% of patients receiving chemotherapy. The data show that with each step 
there is a reduction in the proportions remaining from 100% to 77% (seen by a medical 
oncologist) to 67% (offered chemotherapy) to 59% (starting chemotherapy).  

The largest of these steps/gaps is the first (non-referral) and possible contributors include 
strong patient preference not to pursue further treatment, variable surgeon enthusiasm for or 
belief in the effectiveness of adjuvant chemotherapy, delayed recovery from surgery (diluting 
the perceived benefit) or the presence of profound co-morbidity. There may some genuine 
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differences between the attitudes of NZ patients (compared with USA & Australia) regarding 
the risk/benefit equation of adjuvant chemotherapy which are not quantifiable by our study. 

It is possible that patients not referred to a Medical Oncologist had been discussed at a MDM 
and a considered decision had been made not to offer chemotherapy because of co-morbidity 
evident at the time or a strong patient preference (known to the surgeon) that chemotherapy 
would not be pursued. Further delineation of those patients not having an FSA but discussed at 
an MDM might shed light on this theory.  In the PIPER cohort 58% of patients were aged 70 or 
older (compared with 52% reported by Jessup et al and unknown in Heong 2014).61, 62 The 
report by Heong et al revealed however that even within the cohort of patients >75 years in 
age the rate of adjuvant chemotherapy was 58%; a figure very similar to our overall result.62 
There is a possibility that ageism was resulting in a reduced rate of referral for a discussion 
about adjuvant chemotherapy. Detailed comparisons of the age and co-morbidity profile for 
those receiving chemotherapy versus those not might clarify these possibilities. 

Of those receiving chemotherapy in the PIPER study only 47% (244/525) completed a full 
course of chemotherapy (at least 24 weeks) which equates to only 27% (244/897) of the 
whole eligible cohort. Comparative data to put this figure in context is lacking but most 
medical oncologists would consider this figure worryingly low and the possible reasons for 
this need to be studied in further detail.  

The data showing the variations in chemotherapy regimens received by different sub-groups 
of patients defined according to ethnicity, distance from health facility of diagnosis and area of 
residence did not reveal any consistent trends but is likely to be confounded by other patient 
characteristics. Further work and analyses adjusted for demographic and clinical factors may 
be helpful in understanding the variation observed. 

 

  

Highlights: stage III colon cancer – 
Adjuvant Treatment 

Only 58% of stage III colon cancer patients received adjuvant 
chemotherapy compared to 64% in the USA and 75% in Australia  

Rates of uptake of oxaliplatin did not vary by rurality of residence or 
distance to diagnosis facility (unadjusted comparison) 

Less than half of patients completed 24 weeks of initially prescribed 
chemotherapy 
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4.7 Rectal Cancer: Presentation to hospital care 

4.7.1 Key performance indicators (KPIs) for presentation for rectal cancer 

The key performance indicators we have used for presentation to hospital care for rectal 
cancer patients are: 

1. Emergency presentation into hospital care 
2. Evidence of bowel obstruction at presentation 

Presentation to the emergency department, as the service leading to the diagnosis of CRC, may 
be a surrogate measure for late presentation, severe symptoms, or the need for emergency 
surgery. Presentation to hospital care through the emergency department rather than 
outpatient referral may suggest barriers to or within primary care. Overall 36% of lung cancer 
patients in NZ present via the emergency department, with higher proportions of those of 
Pacific ethnicity presenting via ED.30  The UK National Bowel Cancer audit reported that 21% 
of patients in the UK with CRC presented as an emergency, with substantial regional variation.  

CRC presenting with bowel obstruction is recognised to be associated with poor prognosis, 
although is not specifically listed as a prognostic variable in the AJCC staging manual version 6. 
Bowel obstruction from colon cancer is associated with a survival decrement of as much as 
25% at 5 years. This persists in most studies in multivariate analyses.31 Obstruction is less 
common in rectal cancer, and is frequently treated in a different manner than for colon cancer; 
as obstructed rectal tumours are frequently more locally advanced, a loop colostomy or 
ileostomy may be formed and then neo-adjuvant chemoradiotherapy undertaken prior to 
resection of the primary tumour.   

This contrasts with the situation for colon cancer whereby bowel obstruction and emergency 
presentation are associated with emergency surgery. Those who undergo emergency surgery 
in the UK have a mortality of 9.2% compared to 2.1% for those who undergo elective 
resection. 7 The relationship between emergency presentation, bowel obstruction and 
outcome in rectal cancer is incompletely understood.    

 

4.7.2 PIPER analysis cohorts for rectal cancer 

Of the 5667 patients in the total PIPER cohort, review of the hospital notes found one patient 
diagnosed during 2005, four diagnosed during 2010 and one diagnosed during 2012.  For a 
further 19 patients the year of diagnosis was unknown. In addition, for 65 patients the site of 
the primary tumour was unknown. For those 65 patients much of the clinical data is missing, 
so they were excluded from further analysis. This left 1203 patients with rectal cancer in the 
main PIPER cohort (2007 and 2008) and 1396 in the extended PIPER cohort (2006-2009).  
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Table 4.7-1.  Site of primary tumour by year of diagnosis as extracted 
from the clinical notes in the PIPER study 

PIPER 
year of 

diagnosis 

Site of primary tumour 

Total % 

Colon Rectum Unknown 

N % N % N % 

2005 1 0.0 0 0 0 0 1 0.0 

2006 215 5.1 89 6.4 5 6.8 309 5.5 

2007 1825 43.5 632 45.1 24 32.9 2481 43.8 

2008 1892 45.1 571 40.8 19 26.0 2482 43.8 

2009 249 5.9 104 7.4 17 23.3 370 6.5 

2010 3 0.1 1 0.1 0 0 4 0.1 

2012 0 0 1 0.1 0 0 1 0.0 

Unknown 8 0.2 3 0.2 8 11.0 19 0.3 

Total 4193 100.0 1401 100.0 73 100.0 5667 100.0 

 

 

4.7.3 Presentation to hospital care for rectal cancer 
 

4.7.3.1 Rurality of residence at diagnosis for rectal cancer 

There were 1203 patients diagnosed with rectal cancer in the years 2007 and 2008. Of these 
rurality of residence at diagnosis was unknown for 31 patients, therefore there are 1172 
patients included in the analyses in this section. 
 
The overall proportion of patients presenting to hospital care as an emergency was 14% (95% 
CI: 12 to 16) (Table 4.7-2). The proportion was slightly higher for patients from urban areas 
(15% vs. 13%) but the difference was not statistically significant (p=0.6).  The overall 
proportion presenting with obstruction was 8% (95% CI: 7 to 10). The proportion was lower 
in urban areas (7%) than in independent urban areas (12%) and rural areas (12%) (p=0.02).   
The proportions of patients who were first assessed by a gastroenterologist were 31% for 
urban areas, 14% for independent urban areas and 16% for rural areas (p<0.0001).  
Further analyses in our second phase will consider the interplay of rurality, ethnicity, 
deprivation and distance on the proportions of patients presenting as an emergency.  
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Table 4.7-2  Emergency presentation into hospital care by rurality for patients 
with rectal cancer 

Emergency 
presentation 
into hospital 

care 

Rurality of residence at time of diagnosis 

Total % p-Value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 123 14.9 24 12.5 21 13.5 168 14.3 p=0.6 

No 663 80.4 163 84.9 130 83.9 956 81.6  

Unknown 39 4.7 5 2.6 4 2.6 48 4.1  

Total 825 100.0 192 100.0 155 100.0 1172 100.0  

Table 4.7-3  Evidence of obstruction at presentation by prioritised ethnicity  for 
patients with rectal cancer 

Evidence 
of 

obstruction 

Rurality of residence at time of diagnosis 

Total % 
 

p-Value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 58 7.0 22 11.5 19 12.3 99 8.4 0.02 

No 734 89.0 161 83.9 128 82.6 1023 87.3  

Unknown 33 4.0 9 4.7 8 5.2 50 4.3  

Total 825 100.0 192 100.0 155 100.0 1172 100.0  
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4.7.3.2 Distance of residence from the health facility of diagnosis for rectal cancer 

Of the 1203 patients with rectal cancer, distance of residence at diagnosis from the diagnostic 
facility was unknown for 36, therefore 1167 patients are included in the analyses in this 
section.   
 
There were no marked differences in the proportions presenting as an emergency by distance 
of residence from the health facility of diagnosis (p=0.08), or in the proportions presenting 
with obstruction (p=0.1).  The proportions of patients who were first assessed by a 
gastroenterologist were highest for patients living 5-20km from the health facility of diagnosis 
(30 -35% compared with 20-25% for areas that were closer or further away, p=0.002) 

 
 

Table 4.7-4  Department undertaking first specialist assessment by prioritised ethnicity  for 
patients with rectal cancer 

Department undertaking 
FSA- final field 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Surgical 510 61.8 157 81.8 122 78.7 789 67.3 <0.0001 

Gastroenterology 252 30.5 26 13.5 24 15.5 302 25.8  

General Medicine 39 4.7 6 3.1 5 3.2 50 4.3  

Medical Oncology 8 1.0 0 0 1 0.6 9 0.8  

Other medical specialty 5 0.6 0 0 0 0 5 0.4  

Emergency Department 2 0.2 0 0 0 0 2 0.2  

Obstetrics & Gynaecology 0 0 1 0.5 0 0 1 0.1  

Other surgical specialty 0 0 0 0 1 0.6 1 0.1  

Radiation Oncology 0 0 1 0.5 1 0.6 2 0.2  

Unknown 9 1.1 1 0.5 1 0.6 11 0.9  

Total 825 100.0 192 100.0 155 100.0 1172 100.0  

*p-value is calculated on a table with Other medical specialty to Radiation Oncology grouped as Other 
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Table 4.7-5  Emergency presentation into hospital care by distance of residence from the health facility of 
diagnosis for patients with rectal cancer 

Emergency 
presentation 
into hospital 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 67 16.3 37 15.9 25 13.6 17 8.2 22 16.9 168 14.4 0.08 

No 336 81.6 187 80.3 145 78.8 182 87.5 105 80.8 955 81.8  

Unknown 9 2.2 9 3.9 14 7.6 9 4.3 3 2.3 44 3.8  

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0  

 

 

Table 4.7-6  Evidence of obstruction at presentation into hospital care by distance of residence from the health 
facility of diagnosis for patients with rectal cancer 

Evidence 
of 

obstruction 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 37 9.0 17 7.3 9 4.9 19 9.1 17 13.1 99 8.5 0.1 

No 361 87.6 207 88.8 166 90.2 184 88.5 104 80.0 1022 87.6  

Unknown 14 3.4 9 3.9 9 4.9 5 2.4 9 6.9 46 3.9  

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0  
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Table 4.7-7  Department undertaking first specialist assessment by distance of residence from the health facility of diagnosis  
for patients with rectal cancer 

Department undertaking 
FSA - final field 

Distance from residence to facility of diagnosis (km) 

Total % 
 

p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Surgical 300 72.8 139 59.7 108 58.7 146 70.2 96 73.8 789 67.6 0.002 

Gastroenterology 86 20.9 70 30.0 65 35.3 51 24.5 26 20.0 298 25.5  

General Medicine 19 4.6 13 5.6 6 3.3 8 3.8 4 3.1 50 4.3  

Medical Oncology 2 0.5 3 1.3 1 0.5 2 1.0 1 0.8 9 0.8  

Other medical specialty 2 0.5 2 0.9 1 0.5 0 0 0 0 5 0.4  

Emergency Department 0 0 2 0.9 0 0 0 0 0 0 2 0.2  

Obstetrics & Gynaecology 0 0 0 0 0 0 1 0.5 0 0 1 0.1  

Other surgical specialty 0 0 1 0.4 0 0 0 0 0 0 1 0.1  

Radiation Oncology 0 0 0 0 0 0 0 0 2 1.5 2 0.2  

Unknown 3 0.7 3 1.3 3 1.6 0 0 1 0.8 10 0.9  

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0  

*p-value is calculated on a table with Other medical specialty to Radiation Oncology grouped as Other 
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4.7.3.3 Area deprivation of residence at diagnosis for rectal cancer 

Of the 1203 patients diagnosed with rectal cancer in 2007 and 2008 the NZ Deprivation Index 
for the meshblock of residence at diagnosis was unknown for 38 patients, therefore 1165 
patients are included in the analysis below.  
 
There were no marked differences in the proportions presenting as an emergency by distance 
of residence from the health facility of diagnosis (p=0.7),  in the proportions presenting with 
obstruction (p=0.3) or in the service by which they were first assessed (p=0.7).  
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Table 4.7-8  Emergency presentation into hospital care by deprivation score of area residence at diagnosis for 
patients with rectal cancer 

Emergency 
presentation 
into hospital 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 31 12.3 35 14.6 32 13.0 41 17.6 29 14.9 168 14.4 0.7 

No 204 81.0 195 81.6 200 81.3 189 81.1 161 82.6 949 81.5  

Unknown 17 6.7 9 3.8 14 5.7 3 1.3 5 2.6 48 4.1  

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0  

*The NZ Deprivation Index is an area measure of deprivation. Higher values index indicate greater deprivation. 

 

 

Table 4.7-9  Evidence of obstruction at presentation into hospital care by deprivation score of area residence at 
diagnosis for patients with rectal cancer 

Evidence of 
obstruction 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 23 9.1 13 5.4 23 9.3 18 7.7 22 11.3 99 8.5 0.3 

No 213 84.5 215 90.0 213 86.6 208 89.3 167 85.6 1016 87.2  

Unknown 16 6.3 11 4.6 10 4.1 7 3.0 6 3.1 50 4.3  

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0  
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Table 4.7-10  Department undertaking first specialist assessment by deprivation score of area residence at diagnosis for 
patients with rectal cancer  

Department undertaking 
FSA - final field 

NZ Deprivation Index of residence at time of diagnosis 

Total % 
 

p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Surgical 164 65.1 159 66.5 166 67.5 156 67.0 137 70.3 782 67.1 0.7 

Gastroenterology 76 30.2 63 26.4 65 26.4 57 24.5 41 21.0 302 25.9  

General Medicine 7 2.8 9 3.8 10 4.1 12 5.2 12 6.2 50 4.3  

Medical Oncology 1 0.4 3 1.3 0 0 3 1.3 2 1.0 9 0.8  

Other medical specialty 1 0.4 0 0 1 0.4 2 0.9 1 0.5 5 0.4  

Emergency Department 0 0 0 0 1 0.4 1 0.4 0 0 2 0.2  

Obstetrics & Gynaecology 0 0 1 0.4 0 0 0 0 0 0 1 0.1  

Other surgical specialty 0 0 1 0.4 0 0 0 0 0 0 1 0.1  

Radiation Oncology 0 0 1 0.4 0 0 1 0.4 0 0 2 0.2  

Unknown 3 1.2 2 0.8 3 1.2 1 0.4 2 1.0 11 0.9  

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0  

*p-value is calculated on a table with Other medical specialty to Radiation Oncology grouped as Other 
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4.7.3.4 Ethnicity for rectal cancer 

Of the 1396 patients diagnosed with rectal cancer in the extended PIPER cohort (2006 – 
2009), ethnicity was unknown for 4 patients, therefore 1392 patients are included in this 
section.  

The proportion of Pacific patients who presented as an emergency was 24%, for Māori it was 
21% and for nMnP 13% (p=0.004). The proportions presenting with obstruction were similar 
in the 3 groups (p=0.4). The proportions who were first assessed by gastroenterology were 
14% for Māori, 33% for Pacific and 26% for nMnP (p=0.002).  Area of residence is likely to be 
a factor influencing these proportions, and that will be investigated in the second phase of 
analysis.   

 

Table 4.7-11  Emergency presentation into hospital care by prioritised ethnicity 
for patients with rectal cancer  

Emergency 
presentation 
into hospital 

Prioritised Ethnicity 

Total % 

 

 

p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 28 20.6 14 24.1 157 13.1 199 14.3 0.004 

No 97 71.3 41 70.7 968 80.8 1106 79.5  

Unknown 11 8.1 3 5.2 73 6.1 87 6.3  

Total 136 100.0 58 100.0 1198 100.0 1392 100.0  

 
 

Table 4.7-12  Evidence of obstruction at presentation into hospital care by 
prioritised ethnicity for patients with rectal cancer 

Evidence 
of 

obstruction 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 14 10.3 3 5.2 95 7.9 112 8.0 0.4 

No 111 81.6 52 89.7 1033 86.2 1196 85.9  

Unknown 11 8.1 3 5.2 70 5.8 84 6.0  

Total 136 100.0 58 100.0 1198 100.0 1392 100.0  
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Table 4.7-13  Department undertaking first specialist assessment by prioritised ethnicity for 
patients with rectal cancer 

Department undertaking 
FSA - final field 

Prioritised Ethnicity 

Total % 
 

p-value 

Māori Pacific nMnP 

N % N % N % 

Surgical 99 72.8 32 55.2 795 66.4 926 66.5 0.002 

Gastroenterology 19 14.0 19 32.8 313 26.1 351 25.2  

General Medicine 14 10.3 2 3.4 47 3.9 63 4.5  

Medical Oncology 0 0 1 1.7 9 0.8 10 0.7  

Other medical specialty 0 0 1 1.7 5 0.4 6 0.4  

Emergency Department 0 0 1 1.7 1 0.1 2 0.1  

Obstetrics & Gynaecology 0 0 0 0 1 0.1 1 0.1  

Other surgical specialty 0 0 0 0 1 0.1 1 0.1  

Radiation Oncology 0 0 0 0 2 0.2 2 0.1  

Unknown 4 2.9 2 3.4 24 2.0 30 2.2  

Total 136 100.0 58 100.0 1198 100.0 1392 100.0  

*p-value is calculated on a table with Other medical specialty to Radiation Oncology grouped as Other 

 

4.7.4 Key points: for presentation for rectal cancer 

Emergency presentation to hospital care: 

- The proportion of patients with rectal cancer presenting to the emergency department 
was lower than that for colon cancer (14% vs. 34%). Higher proportions of Pacific and 
Māori diagnosed with rectal cancer presented via the emergency department than 
nMnP (21% and 24% compared to 13%; p=0.004) 

Presentation with obstruction: 

-  8% of rectal cancer patients presented with obstruction.  
- Urban patients had a lower proportion presenting with obstruction (7%) compared to 

independent urban and rural (11.5% and 12.3%) 
- The relationship between obstruction and distance to health facility of diagnosis was 

the inverse of that seen with colon 

First specialist assessment: 

- Independent urban and rural patients were more likely to be diagnosed following 
surgical FSA, and urban patients had the highest proportion diagnosed by 
gastroenterology.  

- Although based on small numbers, the department of FSA was statistically significantly 
different by prioritised ethnicity, with 73% of Māori, 66% nMnP and 55% of Pacific 
presenting to a surgical department as FSA.  

- Of interest, 10% of Māori presented to General Medicine, although numbers were very 
small (14/136) 
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4.7.5 Discussion: for presentation for rectal cancer 

The proportion of patients presenting to the emergency department (ED) with CRC in NZ is 
notably higher than in the UK, although lower proportions of patients with rectal cancer 
present to the emergency department than patients with colon cancer. This may be because 
the cluster of symptoms for colon cancer such as change in bowel habit and tendency to looser 
stool are non-specific and have a broad differential diagnosis, and may potentially lead to 
lower concern amongst patients and health care providers. The symptoms of rectal cancer are 
often more overt, including rectal bleeding and tenesmus, which may alert patient and 
provider to the need for sigmoidoscopic evaluation. Furthermore, rectal tumours may be 
palpable by digital rectal examination whereas many patients presenting with colon cancer 
will have no discernible findings on clinical examination. These features combined may explain 
earlier referral to hospital care for rectal cancer patients and therefore fewer patients 
presenting as an emergency.  

A discussion about the possible interaction between ethnicity and presentation to the 
emergency department is contained in 4.3.3 (Colon cancer presentation).  

These results have not yet been adjusted for age or gender, and further analyses will be 
undertaken to help clarify the potential relationships between emergency presentation, site of 
primary tumour, ethnicity, rurality and deprivation.  

The UK National Bowel Cancer Audit does not report on differential rates of presentation by 
colon and rectal cancer. The report notes proportions presenting as an emergency rather than 
presenting as bowel obstruction. Rates of emergency presentation in the UK vary by region, 
and this may reflect lack of screening, inadequacies in diagnostic services, or late engagement 
of patients with health-care providers. Emergency presentation could be highlighted as a 
variable for further study.  

It is of note that our unadjusted analyses show differences in rates of presentation to 
emergency department and with obstruction by rurality, distance to health facility of 
diagnosis, deprivation, and ethnicity. The patterns differ by colon and rectal cancer, with a 
higher proportion of rural patients with rectal cancer presenting with obstruction compared 
to urban patients, whereas for colon cancer, the group with the highest proportion presenting 
with obstruction was the independent urban group. Disentangling the likely complex 
interrelations between these factors is beyond the scope of the currently funded project, but 
subsequent work is already planned to analyse this further.    
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Highlights: Rectal Cancer  

Presentation  
14% of patients with rectal cancer presented via ED 

8% of patients with rectal cancer presented with bowel obstruction 

Surgical Services were the first speciality seen by 67% of patients with 
rectal cancer  

Māori and Pacific patients were more likely to present to hospital care 
via ED than nMnP patients (unadjusted comparison) 
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4.8 Rectal Cancer: Demographic and clinical characteristics of patients at 
diagnosis 

4.8.1 Demographic characteristics for rectal cancer 
 

4.8.1.1 Rurality of residence at diagnosis for rectal cancer 

Of the 1203 patients with rectal cancer, rurality of residence at diagnosis was unknown for 30, 
therefore 1172 patients are included in the analyses in this section.  

Patients in rural areas tended to be younger that those from urban or independent urban 
areas. In particular, the proportions over 80 years of age were 11% for rural areas, 20% for 
urban areas and 23% for independent urban areas (Table 4.8-1).  This means that any 
differences in management by age may manifest as differences in management by rurality, so 
care needs to be take in interpretation. There was only a small difference in the proportions of 
males and females in the urban/rural areas.  The proportions of males were 65% for rural, 
63% for urban and 59% for independent urban (Table 4.8-2).  

The distribution of the comorbidity scores also varied by rurality of the area of residence 
(Figure 4.8.1, Table 4.8-3). The proportions with a comorbidity score of 2 or more were 15% 
for urban areas, 17% for independent urban areas and 10% for rural areas.  

 

Table 4.8-1  Age (in years) at diagnosis by rurality of residence at 
diagnosis for patients with rectal cancer 

Age at 
diagnosis 

Diagnosis urban rural status 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

<40 20 2.4 0 0 3 1.9 23 2.0 

40-49 48 5.8 7 3.6 17 11.0 72 6.1 

50-59 118 14.3 22 11.5 32 20.6 172 14.7 

60-69 215 26.1 63 32.8 55 35.5 333 28.4 

70-79 257 31.2 55 28.6 31 20.0 343 29.3 

>=80 167 20.2 45 23.4 17 11.0 229 19.5 

Total 825 100.0 192 100.0 155 100.0 1172 100.0 
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Table 4.8-2  Gender by rurality of residence at diagnosis for patients 
with rectal cancer 

Gender 

Diagnosis urban rural status 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Female 308 37.3 80 41.7 57 36.8 445 38.0 

Male 517 62.7 112 58.3 98 63.2 727 62.0 

Total 825 100.0 192 100.0 155 100.0 1172 100.0 

 
 

 

 

 

 

 

 

 

 

 

 

Table 4.8-3  C3 comorbidity score by rurality of residence at diagnosis for 
patients with rectal cancer 

C3 
comorbidity 

score 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

0 499 60.5 114 59.4 103 66.5 716 61.1 

>0-1 108 13.1 26 13.5 22 14.2 156 13.3 

>1-2 92 11.2 20 10.4 15 9.7 127 10.8 

>2-3 45 5.5 9 4.7 6 3.9 60 5.1 

>3 81 9.8 23 12.0 9 5.8 113 9.6 

Total 825 100.0 192 100.0 155 100.0 1172 100.0 
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Figure 4.8-1 Baseline C3 comorbidity score by rurality for patients with rectal cancer. 

 

 

4.8.1.2 Distance from health facility of diagnosis for rectal cancer 

There were no notable differences in age distribution by the distance of the patients’ residence 
from the health facility where they were diagnosed. (Table 4.8-4). The proportion of males 
living within 0-5km of the health facility was slightly lower than in the areas at a greater 
distance (57% vs. 63-68%) (Table 4.8-11). The distribution of the comorbidity scores did not 
appear to vary much with distance from the health facility of diagnosis (Figure 4.8.2, Table 
4.8-6).  

 
 

Rurality of residence at diagnosis 
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Table 4.8-4  Age at diagnosis by distance of residence from the health facility where diagnosis was made 
for patients with rectal cancer 

Age at 
diagnosis 

Diagnosis distance between meshblocks 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

<40 10 2.4 5 2.1 4 2.2 3 1.4 1 0.8 23 2.0 

40-49 21 5.1 12 5.2 15 8.2 12 5.8 12 9.2 72 6.2 

50-59 65 15.8 34 14.6 27 14.7 29 13.9 15 11.5 170 14.6 

60-69 101 24.5 61 26.2 54 29.3 71 34.1 44 33.8 331 28.4 

70-79 133 32.3 66 28.3 54 29.3 56 26.9 34 26.2 343 29.4 

>=80 82 19.9 55 23.6 30 16.3 37 17.8 24 18.5 228 19.5 

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0 

 
 

Table 4.8-5  Gender by distance of residence from the health facility where diagnosis was made for 
patients with rectal cancer 

Gender 

Diagnosis distance between meshblocks 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Female 176 42.7 83 35.6 58 31.5 78 37.5 47 36.2 442 37.9 

Male 236 57.3 150 64.4 126 68.5 130 62.5 83 63.8 725 62.1 

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0 
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Table 4.8-6  C3 comorbidity scores by distance of residence from the health facility where diagnosis was 
made for patients with rectal cancer 

C3 
comorbidity 

score 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

0 246 59.7 135 57.9 121 65.8 133 63.9 77 59.2 712 61.0 

0-1 56 13.6 32 13.7 21 11.4 30 14.4 17 13.1 156 13.4 

1-2 44 10.7 32 13.7 21 11.4 17 8.2 13 10.0 127 10.9 

2-3 20 4.9 15 6.4 5 2.7 10 4.8 10 7.7 60 5.1 

>3 46 11.2 19 8.2 16 8.7 18 8.7 13 10.0 112 9.6 

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0 
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4.8.1.3 Area deprivation of residence at diagnosis for rectal cancer 

The relationship between age at diagnosis and deprivation was not very strong, but patients in 
the lowest quintile of deprivation tended to be a little younger (Table 4.8-7). The low 
deprivation areas also had a slightly higher proportion of males than areas of higher 
deprivation (66% vs. 60-61%) (Table 4.8-8). Levels of comorbidity increased with higher 
deprivation (Figure 4.8-3). In the lowest quintiles of deprivation (1-2 and 3-4) the proportion 
of patients with a comorbidity score >3 were both 6%, whereas in the two areas of highest 
deprivation the proportions were 14% and 13% (Table 4.8-9). 

 

 

 

 

 

 

 

 

Figure 4.8-2. Baseline C3 comorbidity score by distance to diagnostic facility for patients 
with rectal cancer. 

 

Distance to diagnostic facility 
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Table 4.8-7  Age (in years) at diagnosis by area deprivation of residence at diagnosis for patients with 
rectal cancer 

Age at 
diagnosis 

Deprivation index 2006 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

<40 4 1.6 6 2.5 5 2.0 4 1.7 4 2.1 23 2.0 

40-49 19 7.5 13 5.4 15 6.1 8 3.4 17 8.7 72 6.2 

50-59 46 18.3 42 17.6 28 11.4 30 12.9 26 13.3 172 14.8 

60-69 79 31.3 64 26.8 66 26.8 68 29.2 55 28.2 332 28.5 

70-79 69 27.4 63 26.4 83 33.7 74 31.8 53 27.2 342 29.4 

>80 35 13.9 51 21.3 49 19.9 49 21.0 40 20.5 224 19.2 

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0 

 

 

Table 4.8-8  Gender by area deprivation of residence at diagnosis  for patients with rectal cancer 

Gender 

Deprivation index 2006 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Female 86 34.1 93 38.9 97 39.4 89 38.2 77 39.5 442 37.9 

Male 166 65.9 146 61.1 149 60.6 144 61.8 118 60.5 723 62.1 

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0 

 

 

Table 4.8-9  C3 comorbidity  by area deprivation of residence at diagnosis  for patients with rectal cancer 

C3 
comorbidity 

score 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

0 170 67.5 154 64.4 152 61.8 129 55.4 105 53.8 710 60.9 

0-1 32 12.7 36 15.1 25 10.2 28 12.0 35 17.9 156 13.4 

1-2 23 9.1 22 9.2 31 12.6 32 13.7 18 9.2 126 10.8 

2-3 12 4.8 12 5.0 13 5.3 11 4.7 12 6.2 60 5.2 

>3 15 6.0 15 6.3 25 10.2 33 14.2 25 12.8 113 9.7 

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0 
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Figure 4.8-3  Baseline C3 comorbidity score by area deprivation of residence at diagnosis  
for patients with rectal cancer. 

 

Area deprivation of residence at diagnosis  (NZDep score) 
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4.8.1.4 Ethnicity for rectal cancer 

There were clear differences in age distribution by ethnicity. The proportion of Māori patients 
70 years or older was 23%, of Pacific 28% and nMnP 50% (Table 4.8-10).  There were only 
small differences in gender (Table 4.8-11). There were also only small differences in 
comorbidity, although this lack of association is likely to be a reflection of the younger 
distribution for Māori and Pacific patients (Table 4.8-12). 

 

Table 4.8-10  Age (in years) by ethnicity for patients with rectal cancer 

Age at 
diagnosis 

Prioritised Ethnicity 

Total % 

Māori Pacific  nMnP 

N % N % N % 

<40 3 2.2 9 15.5 18 1.5 30 2.2 

40-49 14 10.3 4 6.9 72 6.0 90 6.5 

50-59 36 26.5 12 20.7 178 14.9 226 16.2 

60-69 52 38.2 17 29.3 331 27.6 400 28.7 

70-79 28 20.6 11 19.0 366 30.6 405 29.1 

>=80 3 2.2 5 8.6 233 19.4 241 17.3 

Total 136 100.0 58 100.0 1198 100.0 1392 100.0 

 

 

Table 4.8-11  Gender by ethnicity for patients with rectal cancer 

Gender 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Female 47 34.6 23 39.7 450 37.6 520 37.4 

Male 89 65.4 35 60.3 748 62.4 872 62.6 

Total 136 100.0 58 100.0 1198 100.0 1392 100.0 
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Table 4.8-12  C3 comorbidity score by ethnicity for patients with rectal 
cancer 

C3 
comorbidity 

score 

Prioritised ethnicity 

Total % 

Māori Pacific  nMnP 

N % N % N % 

0 77 56.6 33 56.9 736 61.4 846 60.8 

0-1 17 12.5 7 12.1 157 13.1 181 13.0 

1-2 17 12.5 9 15.5 132 11.0 158 11.4 

2-3 7 5.1 1 1.7 64 5.3 72 5.2 

>3 18 13.2 8 13.8 109 9.1 135 9.7 

Total 136 100.0 58 100.0 1198 100.0 1392 100.0 

 

 

 

 

Figure 4.8-4  Baseline C3 comorbidity score by ethnicity  for patients with rectal cancer. 

 

Prioritised ethnicity  
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4.8.2 Clinical characteristics at diagnosis for rectal cancer 

4.8.2.1 Rurality of residence at diagnosis for rectal cancer 

The overall proportion of patients who presented with metastatic rectal cancer was  19% 
(95% CI:16 to 21). The proportions were similar in the three urban/rural groups (p=0.5).  

 

Table 4.8-13  Pre-op stage by rurality of residence at diagnosis for patients with 
rectal cancer 

Pre-op 
stage 

Diagnosis urban rural status 

Total % p-Value 

Urban 
Independent 

urban Rural 

N % N % N % 

Non-
metastatic 639 77.5 153 79.7 117 75.5 909 77.6 0.5 

Metastatic 148 17.9 35 18.2 35 22.6 218 18.6  

Unknown 38 4.6 4 2.1 3 1.9 45 3.8  

Total 825 100.0 192 100.0 155 100.0 1172 100.0  
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4.8.2.2 Distance of residence from health facility of diagnosis for rectal cancer 

The proportion of patients who presented with metastatic rectal cancer varied from 17% to 25% among the distance groups, but there was no 
clear pattern and the differences were not statistically significant (p=0.2) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4.8-14  Pre-operative stage by distance of residence from health facility where the diagnosis was 
made for patients with rectal cancer 

 

Pre-op 
stage 

Diagnosis distance between meshblocks 

Total % 
 

p-Value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Non-
metastatic 325 78.9 172 73.8 143 77.7 169 81.3 95 73.1 904 77.5 0.2 

Metastatic 68 16.5 48 20.6 33 17.9 36 17.3 33 25.4 218 18.7  

Unknown 19 4.6 13 5.6 8 4.3 3 1.4 2 1.5 45 3.9  

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0  
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4.8.2.3 Area deprivation of residence at diagnosis for rectal cancer 

The proportion of patients who presented with metastatic disease was higher in areas of 
greater deprivation. In the lowest quintile of deprivation (1-2) the proportion was 18%, and in 
the area of greatest deprivation  (9-10) it was 24% (p=0.03) (Table 4.8-15).  

 

 
 

4.8.2.4 Ethnicity for rectal cancer 

The proportion of Māori patients who presented with metastatic disease was 29%, for Pacific 
patients it was 22% and for nMnP it was 19% (p=0.007).  

 

Table 4.8-16  Pre-operative stage by ethnicity for patients with rectal  cancer 

Pre-op 
stage 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific  nMnP 

N % N % N % 

Non-
metastatic 91 66.9 42 72.4 926 77.3 1059 76.1 0.007 

Metastatic 40 29.4 13 22.4 217 18.1 270 19.4  

Unknown 5 3.7 3 5.2 55 4.6 63 4.5  

Total 136 100.0 58 100.0 1198 100.0 1392 100.0  

 

  

Table 4.8-15  Pre-operative stage  by area deprivation of residence at diagnosis for patients with rectal cancer 

Pre-op 
stage 

Deprivation index 2006 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Non-
metastatic 190 75.4 197 82.4 200 81.3 175 75.1 141 72.3 903 77.5 0.03 

Metastatic 46 18.3 35 14.6 37 15.0 52 22.3 47 24.1 217 18.6  

Unknown 16 6.3 7 2.9 9 3.7 6 2.6 7 3.6 45 3.9  

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0  
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4.8.3 Key points: demographic and clinical characteristics for rectal cancer 

Regarding age and gender: 
- Among patients with CRC the proportion of males with rectal cancer was much higher 

than for females (29% compared with 19%).  
- Rural patients appeared to have a younger age distribution, as for colon cancer. 
- Māori and Pacific had greater proportions of rectal cancer cases diagnosed at age 

under 50 compared with nMnP like colon cancer. 

Regarding stage at presentation: 

- Māori and Pacific had a greater proportion of patients with rectal cancer who are 
diagnosed with metastatic disease at presentation compared to nMnP (29%, 24% and 
18% respectively). This is similar to what was seen in colon cancer.  

- There was no clear indication in the unadjusted analyses that distance to health facility 
of diagnosis is related to stage at presentation.  

Regarding deprivation, ethnicity and comorbidity: 

- Rural patients diagnosed with rectal cancer had less comorbidity (using the C3 score), 
which is a similar finding to patients with colon cancer. This may reflect the younger 
rural population and will need to be age-adjusted to further understand this finding.  

- Patients residing in the most deprived areas had higher C3 comorbidity scores than 
those from less deprived areas. 

- Those from the least deprived areas appeared to have slightly younger age at diagnosis 
than those in the highest two deprivation groups; deciles 9-10 had the highest 
proportion of patients aged 80 years or over of all the deprivation groups.  

- Māori and Pacific patients tended to be younger at diagnosis than nMnP patients.  
- Those in the highest deprivation group had the lowest proportion of patients with non-

metastatic disease at presentation, and were more likely to have unknown pre-op 
stage. 

- Māori patients were more likely to present with metastatic disease than Pacific or 
nMnP patients. 

Further analyses are required to understand the relationships between age, deprivation, 
ethnicity, stage, rurality, and distance to health facility of diagnosis. 

 

4.8.4 Discussion: demographic and clinical characteristics for rectal cancer 

This section describes the demographic and clinical characteristics of people diagnosed with 
rectal cancer. We found that, as for colon cancer, rural patients had a younger age at 
presentation and had less comorbidity. This may reflect the rural population as a whole – 
planned future publication will present incidence rates by rurality.   

Patterns of colorectal primary tumour and stage at presentation in Pacific patients have not 
previously been described.  

Māori and Pacific had a higher proportion of patients who were diagnosed with metastatic 
disease than nMnP. This is also reflected in the higher proportion of patients who presented 
via the emergency department, although differences in rates of obstruction were small. This 
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reflects the overall low incidence of obstruction with rectal cancer. The previous chapter 
discusses emergency presentation and obstruction by ethnicity.  

The reasons why Māori and Pacific have higher proportions presenting with metastatic 
disease are not understood, and this is outside the scope of this report.  

Previous work has demonstrated that those with the greatest socioeconomic deprivation are 
less likely to undergo resectional surgery than least deprived group, and have higher 
permanent stoma rates. The five year overall survival for rectal cancer was 31% lower for the 
most deprived compared to least deprived.63 Other work has supported the finding that those 
with greatest socioeconomic deprivation have higher permanent stoma rates. 64 

 Our project also demonstrates that those with the greatest socioeconomic deprivation had 
higher comorbidity scores and also have the lowest proportion diagnosed with non-metastatic 
disease. Further work is planned to explore the relationship between ethnicity, rurality, 
socioeconomic deprivation, comorbidity, stoma rates, and overall survival.  
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4.9 Rectal Cancer: Staging 
 

4.9.1 Key performance indicators (KPIs) for staging for rectal cancer 

The key performance indicators used for describing the staging of rectal cancer in this section 
are: 

- Method of diagnosis 
- Synoptic pathologic report 
- Number of lymph nodes examined 
- Staging with CT Abdomen/pelvis 
- Completion of colonoscopy within one year 
- Imaging (CT abdomen/pelvis, MRI pelvis) 
- Complete staging 

Other measures of interest include: 

- Differentiation of tumour 
- Lymphatic or vascular (lymphovascular) invasion 
- CT staging with CT chest 

The NZ Guidelines Group recommendations on the management of early CRC recommend that 
colonoscopy, Carcinoembryonic antigen (CEA), CT scan of abdomen and pelvis, and endorectal 
ultrasound or pelvic MRI be undertaken.36 European guidelines recommend complete pre-
operative colonoscopy, or early post-operative colonoscopy. It is noted that CT colonography 
may be used as an alternative where the lumen of the bowel is unable to be passed due to 
obstruction.65 We did not manually collect CEA readings for this project.  

Whilst many guidelines mandate CT scanning of the chest, one retrospective review found that 
CT scanning detected pulmonary metastases in 6% of patients and indeterminate lesions in 
8.6%.37 Given the paucity of data the benefit from routine CT staging of the chest has been 
questioned. 38 The NZGG does not mandate CT staging of the chest.  

Of note, pathological confirmation of cancer is not explicitly recommended in either the 
European Society for Medical Oncology (ESMO) or NZGG recommendations, however it is 
explicitly recommended in the US National Comprehensive Cancer Network guidelines.  

Although the current recommendation from the American Joint Committee on Cancer and the 
International Union Against Cancer is that 12 or more lymph nodes should be examined to 
appropriately stage rectal cancer, the optimal yield remains controversial. It is broadly 
acknowledged that lymph-node yield is affected by pre-operative chemoradiotherapy. In one 
review article, it was noted that the decrement in lymph node yield with pre-operative 
chemoradiotherapy was between 7 and 53%. 66A single institution consecutive series of 116 
patients found that the median number of nodes in patients treated or untreated with 
chemoradiotherapy was 16 and 19 respectively. They reported 64% of patients treated with 
chemoradiotherapy had 12 or more nodes identified. 67 
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Others have argued that each additional lymph node examined increased the chance of stage 
III diagnosis by 3.9%, and that the optimal number of nodes retrieved to prevent stage 
migration was 16 if treated with chemoradiation and 18 if not.  

4.9.2 Rurality of residence at diagnosis for rectal cancer 

Of the 1203 patients with rectal cancer diagnosed in 2007 and 2008, rurality of residence at 
diagnosis known for 1172.  

For the majority of patients their rectal cancer was diagnosed by colonoscopy (63%, 95%CI: 
60 to 66) (Table 4.9-1).  For 23% the method of initial diagnosis was sigmoidoscopy (95% CI: 
20 to 25). Patients living in urban areas were more likely to be diagnosed by colonoscopy than 
those in independent urban areas ( 65% and 54% respectively, p=0.03).  

 

Table 4.9-1  Method by which the initial diagnosis of rectal cancer was made by rurality of residence at 
the time of diagnosis for patients with rectal cancer 

Initial diagnosis method 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Colonoscopy 539 65.3 103 53.6 94 60.6 736 62.8 0.03 

Sigmoidoscopy 171 20.7 59 30.7 37 23.9 267 22.8  

Surgery 77 9.3 21 10.9 18 11.6 116 9.9  

CT 12 1.5 2 1.0 2 1.3 16 1.4  

Percutaneous biopsy 6 0.7 5 2.6 2 1.3 13 1.1  

MRI 7 0.8 0 0 0 0 7 0.6  

Luminal biopsy unknown instrument 5 0.6 0 0 1 0.6 6 0.5  

Other 2 0.2 0 0 0 0 2 0.2  

Barium enema 1 0.1 0 0 0 0 1 0.1  

Clinical 1 0.1 0 0 0 0 1 0.1  

Unknown 4 0.5 2 1.0 1 0.6 7 0.6  

Total 825 100.0 192 100.0 155 100.0 1172 100.0  

*p-value compares colonoscopy, sigmoidoscopy, surgery and other methods combined. 

 

Of the 1203 patients, 981 had had their primary tumour resected. Rurality of residence at 
diagnosis known for 956 of these.  

Overall 51% of patients had a synoptic pathology report (95% CI: 48 to 55) (Table 4.9-2). 
There was some difference by rurality of the patient’s residence:  54% of those in urban areas 
had a synoptic report, compared with only 43% in independent urban areas and 50% in rural 
areas (p=0.04).  The overall proportion of patients with 12 or more lymph nodes examined 
was 49% (95% CI: 46 to 53) (Table 4.9-3). In patients living in independent urban areas the 
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proportion was 38%, compared with 53% for urban areas and 48% for rural areas (p=0.004).  
There was no difference in the number of positive lymph nodes found by rurality of residence 
(p=0.9) (Table 4.9-4), although this is hard to interpret when the numbers of lymph nodes 
examined differs.  

The overall proportion of rectal cancer patients who had lymphovascular invasion was 23% 
(95% CI: 20 to 25) (Table 4.9-5). There was some difference in the proportions by rurality, but 
they were not statistically significant (p=0.3).  The proportion of poorly or undifferentiated 
tumours was 13% (95% CI: 11 to 15).  The proportion was slightly lower for urban patients 
than independent urban or rural patients, but the difference was not statistically significant 
(p=0.09).  

Variations in the above surgical indicators are likely to reflect differences in clinical 
characteristics of the patients, such as stage of disease, and demographic characteristics, such 
as age.  Further analysis of the reasons for observed differences in the crude proportions will 
be carried out in the second phase of our analysis.  

 

Table 4.9-2  Synoptic pathology report from surgery for resection of primary by 
rurality of residence at diagnosis for patients with rectal cancer 

Synoptic 
pathology 

report 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 361 53.6 68 43.3 62 49.2 491 51.4 0.04 

No 305 45.3 89 56.7 62 49.2 456 47.7  

Unknown 7 1.0 0 0 2 1.6 9 0.9  

Total 673 100.0 157 100.0 126 100.0 956 100.0  

 

 

Table 4.9-3  Number of lymph nodes removed at surgery for resection of primary 
by rurality of residence at diagnosis for patients with rectal cancer 

No. lymph 
nodes 

examined 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

<12 nodes 298 44.3 91 58.0 64 50.8 453 47.4 0.004 

>=12 nodes 353 52.5 59 37.6 60 47.6 472 49.4  

Unknown 22 3.3 7 4.5 2 1.6 31 3.2  

Total 673 100.0 157 100.0 126 100.0 956 100.0  
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Table 4.9-5  Lymphovascular invasion by rurality of residence at diagnosis for patients 
with rectal cancer for patients with rectal cancer 

Lymphovascular 
invasion 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 169 25.1 27 17.2 21 16.7 217 22.7 0.3 

No 415 61.7 89 56.7 70 55.6 574 60.0  

Unknown 89 13.2 41 26.1 35 27.8 165 17.3  

Total 673 100.0 157 100.0 126 100.0 956 100.0  

 

 

 

 

 

 

 

 

Table 4.9-4  Number of positive lymph nodes by rurality of residence at diagnosis 
for patients with rectal cancer 

No. 
positive 
lymph 
nodes 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

0 349 51.9 78 49.7 69 54.8 496 51.9 0.97 

1-3 162 24.1 38 24.2 29 23.0 229 24.0  

4-12 89 13.2 16 10.2 18 14.3 123 12.9  

>12 14 2.1 2 1.3 3 2.4 19 2.0  

Unknown 59 8.8 23 14.6 7 5.6 89 9.3  

Total 673 100.0 157 100.0 126 100.0 956 100.0  
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Colonoscopy, CT, and MRI are used to ensure detection of any second primary tumours or 
metastatic disease.  For patients who presented acutely, 64% had a CT scan of the abdomen 
and pelvis within an 8 week window around their date of surgery (95% CI: 56 to 71) (Table 
4.9-7). For patients who did not present acutely 71% had a CT scan of the abdomen and pelvis 
within 8 weeks before surgery (95% CI: 68 to 74).  

 The proportion of patients who presented acutely who had a CT scan of the chest within an 8 
week window around their date of surgery was 39% (95% CI: 31 to 46) (Table 4.9-8). For 
patients who did not present acutely the proportion who had a CT scan of the chest within 8 
weeks before surgery was 48% (95% CI:  45 to 51).  

MRI is reported only for patients who presented with  non-metastatic rectal cancer.  For those 
who presented acutely the proportion who had an MRI of the pelvis within an 8 week window 
around their surgery was 55% (95% CI: 45 to 64) (Table 4.9-9). For patients who did not 
present acutely the proportion who had an MRI of the pelvis within 8 weeks before surgery 
was 60% (95% CI:  56 to 63).    

Table 4.9-6  Differentiation of the tumour cells by rurality of residence at diagnosis for 
patients with rectal cancer 

Differentiation 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Well 126 18.7 17 10.8 13 10.3 156 16.3 0.09 

Moderate 338 50.2 86 54.8 70 55.6 494 51.7  

Poor 82 12.2 13 8.3 13 10.3 108 11.3  

Undifferentiated 10 1.5 3 1.9 3 2.4 16 1.7  

Unknown 117 17.4 38 24.2 27 21.4 182 19.0  

Total 673 100.0 157 100.0 126 100.0 956 100.0  
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Table 4.9-7  CT scan of the abdomen and pelvis by rurality of residence at diagnosis for patients with rectal cancer 

CT of abdo/pelvis within 8 weeks 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Acute presentation CT of abdo/pelvis 

74 60.2 12 50.0 11 52.4 97 8.3 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 5 4.1 1 4.2 4 19.0 10 0.9 

None within 8 weeks of first treatment 16 13.0 5 20.8 0 0 21 1.8 

Unknown or no treatment 28 22.8 6 25.0 6 28.6 40 3.4 

Total 123 100.0 24 100.0 21 100.0 168 14.3 

No CT of abdo/pelvis 

463 69.8 120 73.6 93 71.5 676 57.7 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 23 3.5 5 3.1 6 4.6 34 2.9 

None within 8 weeks of first treatment 130 19.6 30 18.4 27 20.8 187 16.0 

Unknown or no treatment 47 7.1 8 4.9 4 3.1 59 5.0 

Total 663 100.0 163 100.0 130 100.0 956 81.6 

Unknown CT of abdo/pelvis 

24 61.5 2 40.0 4 100.0 30 2.6 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 2 5.1 1 20.0 0 0 3 0.3 

None within 8 weeks of first treatment 13 33.3 2 40.0 0 0 15 1.3 

Total 39 100.0 5 100.0 4 100.0 48 4.1 

Total 825 100.0 192 100.0 155 100.0 1172 100.0 
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Table 4.9-8  CT scan of the chest by rurality of residence at diagnosis for patients with rectal cancer 

CT of chest within 8 weeks 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Acute presentation CT of chest  

51 41.5 6 25.0 4 19.0 61 5.2 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 1 0.8 1 4.2 2 9.5 4 0.3 

None within 8 weeks of first treatment 43 35.0 11 45.8 9 42.9 63 5.4 

Unknown or no treatment 28 22.8 6 25.0 6 28.6 40 3.4 

Total 123 100.0 24 100.0 21 100.0 168 14.3 

No CT of chest 

323 48.7 79 48.5 57 43.8 459 39.2 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 18 2.7 5 3.1 7 5.4 30 2.6 

None within 8 weeks of first treatment 275 41.5 71 43.6 62 47.7 408 34.8 

Unknown or no treatment 47 7.1 8 4.9 4 3.1 59 5.0 

Total 663 100.0 163 100.0 130 100.0 956 81.6 

Unknown CT of chest 

19 48.7 2 40.0 4 100.0 25 2.1 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 1 2.6 1 20.0 0 0 2 0.2 

None within 8 weeks of first treatment 19 48.7 2 40.0 0 0 21 1.8 

Total 39 100.0 5 100.0 4 100.0 48 4.1 

Total 825 100.0 192 100.0 155 100.0 1172 100.0 
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Table 4.9-9  MRI of the pelvis by rurality of residence at diagnosis for patients with stage non-metastatic rectal 
cancer 

MRI within 8 weeks  

(non-metastatic rectal cancer) 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Acute presentation MRI of pelvis 

49 53.3 9 56.3 5 38.5 63 6.9 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 3 3.3 0 0 0 0 3 0.3 

None within 8 weeks of first treatment 26 28.3 5 31.3 6 46.2 37 4.1 

Unknown or no treatment 14 15.2 2 12.5 2 15.4 18 2.0 

Total 92 100.0 16 100.0 13 100.0 121 13.3 

No MRI of pelvis 

297 57.9 81 60.9 66 66.0 444 48.8 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 2 0.4 1 0.8 3 3.0 6 0.7 

None within 8 weeks of first treatment 195 38.0 48 36.1 30 30.0 273 30.0 

Unknown or no treatment 19 3.7 3 2.3 1 1.0 23 2.5 

Total 513 100.0 133 100.0 100 100.0 746 82.1 

Unknown MRI of pelvis 

12 35.3 1 25.0 2 50.0 15 1.7 Within 8 weeks before first treatment 

None within 8 weeks of first treatment 22 64.7 3 75.0 2 50.0 27 3.0 

Total 34 100.0 4 100.0 4 100.0 42 4.6 

Total 639 100.0 153 100.0 117 100.0 909 100.0 
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Of the 1203 patients diagnosed with rectal cancer in 2007 and 2008, 924 had non-metastatic 
disease, and of these 847 had had their primary tumour resected. Rurality of residence was 
known for 832.  

For this report, the proportion of patients who had had a colonoscopy by 1 year is reported 
only for those patients who are still alive and free from progression of disease at 1 year (496 
patients, Table 4.9-10).  Colonoscopies before surgery were counted only if they were reported 
as being complete. The overall proportion of these patients who had had a colonoscopy by 1 
year was  62% (95% CI: 58% to 65%).  The differences between urban and rural areas was not 
statistically significant (p=0.06).  

Looking across colonoscopy, CT scans and MRI, for patients with non-metastatic rectal cancer 
who received some treatment, only 32% (95% CI: 29 to 35) had complete staging (defined as 
colonoscopy within 1 year, CT scan of the abdomen and pelvis and MRI within 8 weeks) (Table 
4.9-12).  The proportion did not vary by rurality (0.7).  

For patients with metastatic rectal cancer who received some treatment, 59% (95% CI: 51 to 
67) had complete staging (complete staging included CT of the abdomen and pelvis and the 
chest). Numbers were smaller, so estimates in separate urban and rural areas were imprecise, 
but there was no evidence of a difference by rurality.  

 

 

 

 

 

 

 

 

 

 
*Date of first treatment is unknown 
 

 

 

 

 

 

Table 4.9-10  Disease outcomes by rurality of residence at diagnosis for patients 
with rectal cancer 

Alive and 
disease free at 

1 year 

Diagnosis urban rural status 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

No treatment date 2 0.3 0 0 0 0 2 0.2 0.2 

Sill alive and 
progression free 342 58.8 79 56.0 75 68.8 496 59.6 

 

Progressed or 
died within a year 64 11.0 22 15.6 10 9.2 96 11.5 

 

Progressed or 
died after 1yr 174 29.9 40 28.4 24 22.0 238 28.6 

 

Total 582 100.0 141 100.0 109 100.0 832 100.0  
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Table 4.9-11  Colonoscopy within 1 year of initial treatment for patients who were 
still alive and progression free at 1 year by rurality of residence at diagnosis for 
patients with rectal cancer 

Colonoscopy 
within 1 year 

Diagnosis urban rural status 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 333 64.5 68 57.1 53 53.5 454 61.9 0.06 

No 183 35.5 51 42.9 46 46.5 280 38.1  

Total 516 100.0 119 100.0 99 100.0 734 100.0  

 

 

Table 4.9-12  Completeness of staging by rurality of residence at diagnosis for 
patients with stage non-metastatic rectal cancer who were alive and disease free at 1 
year 

Completeness 
of staging 
(Stage I-III) 

Diagnosis urban rural status 

Total % 
 

p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 169 32.8 36 30.3 29 29.3 234 31.9 0.7 

No 347 67.2 83 69.7 70 70.7 500 68.1  

Total 516 100.0 119 100.0 99 100.0 734 100.0  

 

 

Table 4.9-13  Completeness of staging by rurality of residence at diagnosis for 
patients with metastatic rectal cancer who were alive and disease free at 1 year 

Completeness 
of staging 
(Stage IV) 

Diagnosis urban rural status 

Total % 
 

p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 73 64.0 15 55.6 13 43.3 101 59.1 0.1 

No 41 36.0 12 44.4 17 56.7 70 40.9  

Total 114 100.0 27 100.0 30 100.0 171 100.0  
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4.9.3 Distance of residence at diagnosis from health facility of diagnosis for rectal 
cancer 

Of the 1203 patients with rectal cancer diagnosed in 2007 and 2008, the distance of residence 
at diagnosis from the health facility where their disease was diagnosed was known for 1167. 
Patients living closer to the health facility where their disease was diagnosed had a higher 
proportion who were diagnosed by colonoscopy than patients from areas further away, 
although the differences were not statistically (p=0.06) (Table 4.9-14).  

Of the 981 patients who had their tumour resected, the distance from their residence to the 
health facility of diagnosis known for 951.  

The proportion of patients who had a synoptic pathology report from the resection was higher 
for those living 5-10km from the health facility of diagnosis, 62% compared with 46-54% at 
distances nearer to or further from the health facility (Table 4.9-15) (p=0.02).  There was no 
statistically significant difference in the number of lymph nodes examined or the number of 
positive lymph nodes found by distance of residence from the health facility (p=0.1 and 0.97 
respectively) (Table 4.9-16, Table 4.9-17).  

The proportion of patients with lymphovascular space invasion did not vary by distance of 
residence from the health facility of diagnosis (p=0.1) (Table 4.9-18). There were slightly 
higher proportions of patients with well differentiated tumours living 5-10 and 10-20km from 
the health facility of diagnosis but this difference was not statistically significant (p=0.08) 
(Table 4.9-1).  

The relative proportions of patients who had  CT scans depended on the method of 
presentation to hospital care. For patients who presented acutely the proportion who had a CT 
scan of the abdomen and pelvis was 67% for those living 0-5 km from the health facility where 
the diagnosis was made, whereas for those living further away the proportions were 47-57% 
(Table 4.9-20). For patients who did not present acutely the proportions were similar 
(between 68% and 75%).  Similarly for CT of the chest: the proportions for patients living 0-5 
and 5-10km away were 41% and 42% respectively, whereas for those living further away they 
ranged from 18-32% (Table 4.9-21).  For MRI, 86% of the patients who presented acutely and 
lived within 5-10km of the health facility  had an MRI compared with 46-64% in the other 
groups. The proportions were very similar in the distance groups among those who did not 
present acutely (54-70%) (Table 4.9-22). 

Colonoscopy by 1 year, and completeness of staging for both non-metastatic and metastatic 
patients followed a similar pattern by distance to the CT scans, but none of the differences 
were statistically significant.  

 

 

 



 

  Page 263 of 432 
The PIPER Project final report, 7 August 2015 

 

Table 4.9-14  Method by which the initial diagnosis of rectal cancer was made by distance of residence at the time of diagnosis from the 
health facility where the diagnosis was made for rectal cancer patients 

Initial diagnosis method 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Colonoscopy 253 61.4 164 70.4 124 67.4 121 58.2 71 54.6 733 62.8 0.06 

Sigmoidoscopy 101 24.5 44 18.9 35 19.0 54 26.0 33 25.4 267 22.9  

Surgery 41 10.0 16 6.9 16 8.7 23 11.1 18 13.8 114 9.8  

CT 3 0.7 3 1.3 6 3.3 2 1.0 2 1.5 16 1.4  

Percutaneous biopsy 4 1.0 2 0.9 0 0 5 2.4 2 1.5 13 1.1  

MRI 4 1.0 1 0.4 1 0.5 1 0.5 0 0 7 0.6  

Luminal biopsy unknown instrument 0 0 2 0.9 1 0.5 1 0.5 2 1.5 6 0.5  

Other 1 0.2 0 0 0 0 1 0.5 0 0 2 0.2  

Barium enema 1 0.2 0 0 0 0 0 0 0 0 1 0.1  

Clinical 1 0.2 0 0 0 0 0 0 0 0 1 0.1  

Unknown 3 0.7 1 0.4 1 0.5 0 0 2 1.5 7 0.6  

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0  

*p-value compares colonoscopy, sigmoidoscopy, surgery and other methods combined. 
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Table 4.9-15  Synoptic pathology report from surgery for resection of primary by distance of residence at the time 
of diagnosis from the health facility where the diagnosis was made for rectal cancer patients 

Synoptic 
pathology 

report 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 161 47.4 112 61.9 70 45.8 94 54.0 53 51.5 490 51.5 0.02 

No 174 51.2 69 38.1 81 52.9 79 45.4 50 48.5 453 47.6  

Unknown 5 1.5 0 0 2 1.3 1 0.6 0 0 8 0.8  

Total 340 100.0 181 100.0 153 100.0 174 100.0 103 100.0 951 100.0  

 

 

Table 4.9-16  Number of lymph nodes examined at surgery for resection of primary by distance of residence at the 
time of diagnosis from the health facility where the diagnosis was made for rectal cancer patients 

No. lymph 
nodes 

examined 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

<12 nodes 172 50.6 83 45.9 61 39.9 87 50.0 47 45.6 450 47.3 0.1 

>=12 nodes 152 44.7 96 53.0 87 56.9 81 46.6 54 52.4 470 49.4  

Unknown 16 4.7 2 1.1 5 3.3 6 3.4 2 1.9 31 3.3  

Total 340 100.0 181 100.0 153 100.0 174 100.0 103 100.0 951 100.0  
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Table 4.9-17  Number of positive lymph nodes by distance of residence at the time of diagnosis from the health 
facility where the diagnosis was made for rectal cancer patients 

No. 
positive 
lymph 
nodes 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

0 171 50.3 93 51.4 87 56.9 90 51.7 55 53.4 496 52.2 0.97 

1-3 80 23.5 43 23.8 33 21.6 41 23.6 27 26.2 224 23.6  

4-12 40 11.8 28 15.5 18 11.8 25 14.4 12 11.7 123 12.9  

>12 8 2.4 4 2.2 1 0.7 4 2.3 2 1.9 19 2.0  

Unknown 41 12.1 13 7.2 14 9.2 14 8.0 7 6.8 89 9.4  

Total 340 100.0 181 100.0 153 100.0 174 100.0 103 100.0 951 100.0  

 

 

Table 4.9-18  Lymphovascular space invasion by distance of residence at the time of diagnosis from the health 
facility where the diagnosis was made for rectal cancer patients 

 

Lymphovascular 
invasion 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 72 21.2 54 29.8 37 24.2 33 19.0 20 19.4 216 22.7 0.1 

No 206 60.6 100 55.2 92 60.1 107 61.5 67 65.0 572 60.1  

Unknown 62 18.2 27 14.9 24 15.7 34 19.5 16 15.5 163 17.1  

Total 340 100.0 181 100.0 153 100.0 174 100.0 103 100.0 951 100.0  
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Table 4.9-19  Differentiation of the tumour by distance of residence at the time of diagnosis from the  health facility  
where the diagnosis was made  for rectal cancer patients 

Differentiation 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Well 45 13.2 37 20.4 35 22.9 28 16.1 10 9.7 155 16.3 0.08 

Moderate 180 52.9 82 45.3 77 50.3 88 50.6 64 62.1 491 51.6  

Poor 41 12.1 23 12.7 15 9.8 18 10.3 11 10.7 108 11.4  

Undifferentiated 3 0.9 4 2.2 1 0.7 5 2.9 3 2.9 16 1.7  

Unknown 71 20.9 35 19.3 25 16.3 35 20.1 15 14.6 181 19.0  

Total 340 100.0 181 100.0 153 100.0 174 100.0 103 100.0 951 100.0  



 

  Page 267 of 432 
The PIPER Project final report, 7 August 2015 

 

Table 4.9-20  CT scan of the abdomen and pelvis by distance of residence at the time of diagnosis from the health facility where the diagnosis was made 
for rectal cancer patients 

CT abdo/pelvis within 8 weeks 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Acute presentation CT of abdomen and pelvis 

45 67.2 21 56.8 12 48.0 8 47.1 11 50.0 97 8.3 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 3 4.5 1 2.7 2 8.0 1 5.9 3 13.6 10 0.9 

None within 8 weeks of first treatment 6 9.0 4 10.8 4 16.0 2 11.8 5 22.7 21 1.8 

Unknown or no treatment 13 19.4 11 29.7 7 28.0 6 35.3 3 13.6 40 3.4 

Total 67 100.0 37 100.0 25 100.0 17 100.0 22 100.0 168 14.4 

No CT of abdomen and pelvis 

239 71.1 134 71.7 99 68.3 136 74.7 68 64.8 676 57.9 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 13 3.9 6 3.2 6 4.1 5 2.7 4 3.8 34 2.9 

None within 8 weeks of first treatment 60 17.9 33 17.6 29 20.0 35 19.2 29 27.6 186 15.9 

Unknown or no treatment 24 7.1 14 7.5 11 7.6 6 3.3 4 3.8 59 5.1 

Total 336 100.0 187 100.0 145 100.0 182 100.0 105 100.0 955 81.8 

Unknown CT of abdomen and pelvis 

7 77.8 7 77.8 8 57.1 5 55.6 2 66.7 29 2.5 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 0 0 2 22.2 0 0 1 11.1 0 0 3 0.3 

None within 8 weeks of first treatment 2 22.2 0 0 6 42.9 3 33.3 1 33.3 12 1.0 

Total 9 100.0 9 100.0 14 100.0 9 100.0 3 100.0 44 3.8 

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0 
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Table 4.9-21  CT scan of the chest by distance of residence at the time of diagnosis from the health facility where the diagnosis was made for rectal 
cancer patients 

Ct chest within 8 weeks 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Acute presentation CT of chest 

28 41.8 16 43.2 8 32.0 3 17.6 6 27.3 61 5.2 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 0 0 1 2.7 1 4.0 1 5.9 1 4.5 4 0.3 

None within 8 weeks of first treatment 26 38.8 9 24.3 9 36.0 7 41.2 12 54.5 63 5.4 

Unknown or no treatment 13 19.4 11 29.7 7 28.0 6 35.3 3 13.6 40 3.4 

Total 67 100.0 37 100.0 25 100.0 17 100.0 22 100.0 168 14.4 

No CT of chest 

153 45.5 93 49.7 74 51.0 92 50.5 47 44.8 459 39.3 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 12 3.6 3 1.6 7 4.8 5 2.7 3 2.9 30 2.6 

None within 8 weeks of first treatment 147 43.8 77 41.2 53 36.6 79 43.4 51 48.6 407 34.9 

Unknown or no treatment 24 7.1 14 7.5 11 7.6 6 3.3 4 3.8 59 5.1 

Total 336 100.0 187 100.0 145 100.0 182 100.0 105 100.0 955 81.8 

Unknown CT of chest 

6 66.7 6 66.7 6 42.9 4 44.4 2 66.7 24 2.1 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 0 0 1 11.1 0 0 1 11.1 0 0 2 0.2 

None within 8 weeks of first treatment 3 33.3 2 22.2 8 57.1 4 44.4 1 33.3 18 1.5 

Total 9 100.0 9 100.0 14 100.0 9 100.0 3 100.0 44 3.8 

Total 412 100.0 233 100.0 184 100.0 208 100.0 130 100.0 1167 100.0 
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Table 4.9-22  MRI of the pelvis by distance of residence at the time of diagnosis from the health facility where the diagnosis was made for rectal 
cancer patients 

MRI within 8 weeks  

(non-metastatic patients) 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Acute presentation MRI of pelvis 

25 48.1 19 70.4 9 56.3 4 33.3 6 42.9 63 7.0 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 2 3.8 0 0 1 6.3 0 0 0 0 3 0.3 

None within 8 weeks of first treatment 18 34.6 4 14.8 4 25.0 4 33.3 7 50.0 37 4.1 

Unknown 7 13.5 4 14.8 2 12.5 4 33.3 1 7.1 18 2.0 

Total 52 100.0 27 100.0 16 100.0 12 100.0 14 100.0 121 13.4 

No MRI of pelvis 

147 55.3 89 64.0 61 53.5 105 70.9 42 53.8 444 49.1 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 2 0.8 1 0.7 2 1.8 1 0.7 0 0 6 0.7 

None within 8 weeks of first treatment 106 39.8 45 32.4 47 41.2 40 27.0 34 43.6 272 30.1 

Unknown 11 4.1 4 2.9 4 3.5 2 1.4 2 2.6 23 2.5 

Total 266 100.0 139 100.0 114 100.0 148 100.0 78 100.0 745 82.4 

Unknown MRI of pelvis 

2 28.6 3 50.0 7 53.8 2 22.2 1 33.3 15 1.7 Within 8 weeks before first treatment 

None within 8 weeks of first treatment 5 71.4 3 50.0 6 46.2 7 77.8 2 66.7 23 2.5 

Total 7 100.0 6 100.0 13 100.0 9 100.0 3 100.0 38 4.2 

Total 325 100.0 172 100.0 143 100.0 169 100.0 95 100.0 904 100.0 
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Table 4.9-23  Disease outcomes by distance of residence at the time of diagnosis from the health facility where the diagnosis 
was made for rectal cancer patients 

Alive and disease 
free at 1 year 

Diagnosis distance between meshblocks 

Total %  p-value 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

No treatment date* 1 0.3 0 0 0 0 1 0.6 0 0 2 0.2 0.8 

Sill alive and 
progression free 179 60.1 88 58.3 83 61.5 93 60.0 49 55.7 492 59.5 

 

Progressed or died 
within a year 29 9.7 16 10.6 17 12.6 22 14.2 12 13.6 96 11.6 

 

Progressed or died 
after 1yr 89 29.9 47 31.1 35 25.9 39 25.2 27 30.7 237 28.7  

Total 298 100.0 151 100.0 135 100.0 155 100.0 88 100.0 827 100.0  

*Date of first treatment is unknown 

 

Table 4.9-24  Colonoscopy within 1 year of initial treatment for patients who were still alive and progression free 
at 1 year by distance of residence at the time of diagnosis from the health facility where the diagnosis was made for 
rectal cancer patients 

Colonoscopy 
within 1 year 

Diagnosis distance between meshblocks 

Total % 

 

p-value 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

Yes 159 59.3 92 68.1 77 65.3 81 61.4 44 57.9 453 62.1 0.4 

No 109 40.7 43 31.9 41 34.7 51 38.6 32 42.1 276 37.9  

Total 268 100.0 135 100.0 118 100.0 132 100.0 76 100.0 729 100.0  
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Table 4.9-25  Completeness of staging at diagnosis for patients with non-metastatic rectal cancer who were alive 
and disease free at 1 year by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made 

Completeness 
of staging 
(Stage I-III) 

Diagnosis distance between meshblocks 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

Yes 82 30.6 51 37.8 33 28.0 48 36.4 20 26.3 234 32.1 0.2 

No 186 69.4 84 62.2 85 72.0 84 63.6 56 73.7 495 67.9  

Total 268 100.0 135 100.0 118 100.0 132 100.0 76 100.0 729 100.0  

 

 

Table 4.9-26  Completeness of staging at diagnosis for patients with metastatic rectal cancer who were alive and 
disease free at 1 year by distance of residence at the time of diagnosis from the health facility where the diagnosis 
was made 

Completeness 
of staging 
(Stage IV) 

Diagnosis distance between meshblocks 

Total % 

 

 
p-value 

0-<5 5-<10 10-<20 20-<50 50-<100 

N % N % N % N % N % 

Yes 32 60.4 25 71.4 12 54.5 18 58.1 14 46.7 101 59.1 0.4 

No 21 39.6 10 28.6 10 45.5 13 41.9 16 53.3 70 40.9  

Total 53 100.0 35 100.0 22 100.0 31 100.0 30 100.0 171 100.0  
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4.9.4 Area deprivation of residence at diagnosis for rectal cancer 

Of the 1203 patients with rectal cancer diagnosed in 2007 and 2008, the NZ Deprivation Index 
score of their meshblock of residence at diagnosis was known for 1165.  

The proportion who had their rectal cancer diagnosed by colonoscopy was higher in the areas 
of least deprivation (1-2) (68% compared with 55% in the highest deprivation quintile) 
(p=0.02) (Table 4.9-27). 

There was little difference in the proportion with a synoptic pathology report, the number of 
lymph nodes examined or the number of positive lymph nodes by degree of deprivation (p-
values of 0.9, 0.5 and 0.6 respectively) (Table 4.9-28, Table 4.9-29, Table 4.9-30). There was 
also little differences in the proportion with lymphovascular invasion (p=0.2) or the 
differentiation of the tumour (p=0.7) (Table 4.9-31, Table 4.9-32).  

For patients presenting acutely,  those living in areas of least deprivation (1-2)  had a higher 
proportion who had a CT scan of the abdomen and pelvis (71%) compared to those in areas of 
higher deprivation (46-65%). There was no difference in the proportion having a CT scan of 
the abdomen and pelvis by level of deprivation for those not presenting acutely (Table 4.9-33). 

The numbers of patients presenting acutely and having a CT scan of the chest were small, 
making comparisons by deprivation difficult. For patients presenting non-acutely there were 
no differences in proportions having a CT of the chest in the different deprivation quintiles 
(Table 4.9-34).  The proportion having an MRI of the pelvis is reported only for patients 
presenting with non-metastatic disease.  There was variation by deprivation in the 
proportions for patients presenting acutely, but the numbers were small. There was no 
variation by deprivation for the patients presenting non-acutely (Table 4.9-35). 

Colonoscopy by 1 year and completeness of staging for patients with non-metastatic disease 
did not vary by deprivation of the area of residence at diagnosis (p=0.6 and 0.9 respectively) 
(Table 4.9-38). There was some variation in completeness of staging for patients with 
metastatic disease but the differences were not statistically significant (p=0.5) (Table 4.9-39).  
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Table 4.9-27  Method by which the initial diagnosis of rectal cancer was made by area deprivation score for residence at the time of 
diagnosis for patients with rectal cancer 

Initial diagnosis method 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Colonoscopy 172 68.3 150 62.8 162 65.9 140 60.1 107 54.9 731 62.7 0.02 

Sigmoidoscopy 42 16.7 51 21.3 61 24.8 61 26.2 51 26.2 266 22.8  

Surgery 26 10.3 24 10.0 19 7.7 25 10.7 22 11.3 116 10.0  

CT 3 1.2 4 1.7 3 1.2 3 1.3 3 1.5 16 1.4  

Percutaneous biopsy 1 0.4 4 1.7 1 0.4 1 0.4 6 3.1 13 1.1  

MRI 1 0.4 3 1.3 0 0 0 0 3 1.5 7 0.6  

Luminal biopsy unknown instrument 1 0.4 2 0.8 0 0 2 0.9 1 0.5 6 0.5  

Other 0 0 1 0.4 0 0 0 0 0 0 1 0.1  

Barium enema 1 0.4 0 0 0 0 0 0 0 0 1 0.1  

Clinical 1 0.4 0 0 0 0 0 0 0 0 1 0.1  

Unknown 4 1.6 0 0 0 0 1 0.4 2 1.0 7 0.6  

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0  

*p-value compares colonoscopy, sigmoidoscopy, surgery and other methods combined. 
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Table 4.9-28  Synoptic pathology report from surgery for resection of primary by area deprivation score for 
residence at the time of diagnosis for patients with rectal cancer 

Synoptic 
pathology 

report 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 115 54.2 101 50.2 103 49.8 92 52.0 76 49.7 487 51.3 0.9 

No 95 44.8 99 49.3 103 49.8 84 47.5 73 47.7 454 47.8  

Unknown 2 0.9 1 0.5 1 0.5 1 0.6 4 2.6 9 0.9  

Total 212 100.0 201 100.0 207 100.0 177 100.0 153 100.0 950 100.0  

 

 

Table 4.9-29  Number of lymph nodes examined at surgery for resection of primary by area deprivation score for 
residence at the time of diagnosis for patients with rectal cancer 

No. lymph 
nodes 

examined 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

<12 nodes 97 45.8 89 44.3 105 50.7 85 48.0 76 49.7 452 47.6 0.5 

>=12 nodes 112 52.8 106 52.7 93 44.9 85 48.0 71 46.4 467 49.2  

Unknown 3 1.4 6 3.0 9 4.3 7 4.0 6 3.9 31 3.3  

Total 212 100.0 201 100.0 207 100.0 177 100.0 153 100.0 950 100.0  
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Table 4.9-30  Number of positive lymph nodes by area deprivation score for residence at the time of diagnosis for 
patients with rectal cancer 

No. 
positive 
lymph 
nodes 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

0 117 55.2 111 55.2 105 50.7 84 47.5 78 51.0 495 52.1 0.6 

1-3 50 23.6 41 20.4 54 26.1 47 26.6 35 22.9 227 23.9  

4-12 34 16.0 26 12.9 18 8.7 23 13.0 19 12.4 120 12.6  

>12 3 1.4 7 3.5 2 1.0 4 2.3 3 2.0 19 2.0  

Unknown 8 3.8 16 8.0 28 13.5 19 10.7 18 11.8 89 9.4  

Total 212 100.0 201 100.0 207 100.0 177 100.0 153 100.0 950 100.0  

 

 

Table 4.9-31  Lymphovascular space invasion by area deprivation score for residence at the time of diagnosis for 
patients with rectal cancer 

Lymphovascular 
invasion 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 41 19.3 42 20.9 45 21.7 44 24.9 42 27.5 214 22.5 0.2 

No 138 65.1 128 63.7 121 58.5 100 56.5 84 54.9 571 60.1  

Unknown 33 15.6 31 15.4 41 19.8 33 18.6 27 17.6 165 17.4  

Total 212 100.0 201 100.0 207 100.0 177 100.0 153 100.0 950 100.0  
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Table 4.9-32  Differentiation of the tumour by area deprivation score for residence at the time of diagnosis for patients 
with rectal cancer 

Differentiation 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Well 32 15.1 33 16.4 33 15.9 26 14.7 32 20.9 156 16.4 0.7 

Moderate 117 55.2 98 48.8 113 54.6 86 48.6 77 50.3 491 51.7  

Poor 21 9.9 20 10.0 18 8.7 26 14.7 20 13.1 105 11.1  

Undifferentiated 2 0.9 4 2.0 5 2.4 2 1.1 3 2.0 16 1.7  

Unknown 40 18.9 46 22.9 38 18.4 37 20.9 21 13.7 182 19.2  

Total 212 100.0 201 100.0 207 100.0 177 100.0 153 100.0 950 100.0  
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Table 4.9-33  CT scan of the abdomen and pelvis by area deprivation score for residence at the time of diagnosis for patients with rectal cancer 

CT abdo/pelvis within 8 weeks 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Acute presentation CT abdomen/pelvis 

22 71.0 20 57.1 21 65.6 19 46.3 15 51.7 97 8.3 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 2 6.5 3 8.6 3 9.4 1 2.4 1 3.4 10 0.9 

None within 8 weeks of first treatment 4 12.9 4 11.4 1 3.1 7 17.1 5 17.2 21 1.8 

Unknown or no treatment 3 9.7 8 22.9 7 21.9 14 34.1 8 27.6 40 3.4 

Total 31 100.0 35 100.0 32 100.0 41 100.0 29 100.0 168 14.4 

No CT abdomen/pelvis 

147 72.1 138 70.8 143 71.5 130 68.8 113 70.2 671 57.6 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 7 3.4 6 3.1 4 2.0 10 5.3 7 4.3 34 2.9 

None within 8 weeks of first treatment 37 18.1 44 22.6 42 21.0 36 19.0 27 16.8 186 16.0 

Unknown or no treatment 13 6.4 7 3.6 11 5.5 13 6.9 14 8.7 58 5.0 

Total 204 100.0 195 100.0 200 100.0 189 100.0 161 100.0 949 81.5 

Unknown CT abdomen/pelvis 

10 58.8 6 66.7 10 71.4 3 100.0 1 20.0 30 2.6 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 1 5.9 0 0 1 7.1 0 0 1 20.0 3 0.3 

None within 8 weeks of first treatment 6 35.3 3 33.3 3 21.4 0 0 3 60.0 15 1.3 

Total 17 100.0 9 100.0 14 100.0 3 100.0 5 100.0 48 4.1 

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0 

 



 

  Page 278 of 432 
The PIPER Project final report, 7 August 2015 

 

Table 4.9-34  CT scan of the chest by area deprivation score for residence at the time of diagnosis for patients with rectal cancer 

Ct chest within 8 weeks 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Acute presentation CT chest 

12 38.7 7 20.0 16 50.0 15 36.6 11 37.9 61 5.2 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 2 6.5 2 5.7 0 0 0 0 0 0 4 0.3 

None within 8 weeks of first treatment 14 45.2 18 51.4 9 28.1 12 29.3 10 34.5 63 5.4 

Unknown or no treatment 3 9.7 8 22.9 7 21.9 14 34.1 8 27.6 40 3.4 

Total 31 100.0 35 100.0 32 100.0 41 100.0 29 100.0 168 14.4 

No CT chest 

100 49.0 89 45.6 96 48.0 94 49.7 77 47.8 456 39.1 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 4 2.0 4 2.1 4 2.0 8 4.2 10 6.2 30 2.6 

None within 8 weeks of first treatment 87 42.6 95 48.7 89 44.5 74 39.2 60 37.3 405 34.8 

Unknown or no treatment 13 6.4 7 3.6 11 5.5 13 6.9 14 8.7 58 5.0 

Total 204 100.0 195 100.0 200 100.0 189 100.0 161 100.0 949 81.5 

Unknown CT chest 

8 47.1 5 55.6 9 64.3 2 66.7 1 20.0 25 2.1 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 1 5.9 0 0 0 0 0 0 1 20.0 2 0.2 

None within 8 weeks of first treatment 8 47.1 4 44.4 5 35.7 1 33.3 3 60.0 21 1.8 

Total 17 100.0 9 100.0 14 100.0 3 100.0 5 100.0 48 4.1 

Total 252 100.0 239 100.0 246 100.0 233 100.0 195 100.0 1165 100.0 
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Table 4.9-35  MRI of the pelvis by area deprivation score for residence at the time of diagnosis for patients with rectal cancer 

MRI within 8 weeks (Stage I-III only) 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Acute presentation MRI of pelvis 

17 65.4 12 42.9 10 40.0 14 56.0 10 58.8 63 7.0 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 0 0 0 0 1 4.0 1 4.0 1 5.9 3 0.3 

None within 8 weeks of first treatment 7 26.9 11 39.3 10 40.0 5 20.0 4 23.5 37 4.1 

Unknown 2 7.7 5 17.9 4 16.0 5 20.0 2 11.8 18 2.0 

Total 26 100.0 28 100.0 25 100.0 25 100.0 17 100.0 121 13.4 

No MRI of pelvis 

90 60.4 105 64.8 88 54.0 86 58.5 71 59.7 440 48.7 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 1 0.7 3 1.9 0 0 0 0 2 1.7 6 0.7 

None within 8 weeks of first treatment 54 36.2 51 31.5 70 42.9 56 38.1 41 34.5 272 30.1 

Unknown 4 2.7 3 1.9 5 3.1 5 3.4 5 4.2 22 2.4 

Total 149 100.0 162 100.0 163 100.0 147 100.0 119 100.0 740 81.9 

Unknown MRI of pelvis 

5 33.3 2 28.6 5 41.7 1 33.3 2 40.0 15 1.7 Within 8 weeks before first treatment 

None within 8 weeks of first treatment 10 66.7 5 71.4 7 58.3 2 66.7 3 60.0 27 3.0 

Total 15 100.0 7 100.0 12 100.0 3 100.0 5 100.0 42 4.7 

Total 190 100.0 197 100.0 200 100.0 175 100.0 141 100.0 903 100.0 
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Table 4.9-36  Disease outcomes by area deprivation score for residence at the time of diagnosis for patients with rectal 
cancer 

Alive and disease 
free at 1 year 

Deprivation index 2006 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

No treatment date* 1 0.5 0 0 0 0 1 0.6 0 0 2 0.2  0.2 

Sill alive and 
progression free 116 63.4 115 65.3 114 61.3 84 54.2 65 51.2 494 59.7 

 

Progressed or died 
within a year 18 9.8 21 11.9 17 9.1 20 12.9 18 14.2 94 11.4  

Progressed or died 
after 1yr 48 26.2 40 22.7 55 29.6 50 32.3 44 34.6 237 28.7  

Total 183 100.0 176 100.0 186 100.0 155 100.0 127 100.0 827 100.0  

*Date of first treatment is unknown 
 

 

Table 4.9-37  Colonoscopy within 1 year of initial treatment for patients who were still alive and progression free at 
1 year by area deprivation score for residence at the time of diagnosis for patients with rectal cancer 

Colonoscopy 
within 1 year 

Deprivation index 2006 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 96 58.5 94 60.6 113 66.9 80 59.7 69 63.3 452 61.8 0.6 

No 68 41.5 61 39.4 56 33.1 54 40.3 40 36.7 279 38.2  

Total 164 100.0 155 100.0 169 100.0 134 100.0 109 100.0 731 100.0  
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Table 4.9-38  Completeness of staging at diagnosis for patients with non-metastatic rectal cancer who were alive and 
disease free at 1 year by area deprivation score for residence at the time of diagnosis 

Completeness 
of staging 

Deprivation index 2006 

Total % 
 

p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 49 29.9 53 34.2 51 30.2 42 31.3 37 33.9 232 31.7 0.9 

No 115 70.1 102 65.8 118 69.8 92 68.7 72 66.1 499 68.3  

Total 164 100.0 155 100.0 169 100.0 134 100.0 109 100.0 731 100.0  

 

 

Table 4.9-39  Completeness of staging at diagnosis for patients with metastatic rectal cancer who were alive and 
disease free at 1 year by area deprivation score for residence at the time of diagnosis 

Completeness 
of staging 

Deprivation index 2006 

Total % 
 

p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 25 59.5 14 48.3 22 71.0 22 61.1 18 56.3 101 59.4 0.5 

No 17 40.5 15 51.7 9 29.0 14 38.9 14 43.8 69 40.6  

Total 42 100.0 29 100.0 31 100.0 36 100.0 32 100.0 170 100.0  
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4.9.5 Ethnicity for rectal cancer 

There were 1396 patients in the extended PIPER cohort diagnosed with rectal cancer in the 
years 2006-2009. Of these 1392 had known ethnicity. For Pacific patients the proportion 
diagnosed by colonoscopy was 72%, compared with 60% for Māori and 62% for nMnP, but the 
differences were not statistically significant (p=0.2) (Table 4.9-40).  

The proportion of Māori patients with a synoptic pathology report was 33%, whereas for 
Pacific patients it was 54% and for nMnP it was 51% (p=0.004) (Table 4.9-1).  The group of 
Māori patients also had fewer lymph nodes examined (37%)  compared with 61% for Pacific 
patients and 51% for nMnP patients (p=0.009) (Table 4.9-42).  The proportion of patients with 
one or more positive nodes did not differ by ethnicity (p=0.8), although the comparison is not 
reliable as the groups had different numbers of nodes examined (Table 4.9-43). The Pacific 
patient group had a higher proportion with lymphovascular space invasion (39% vs. 21% for 
Māori and 22% for nMnP, p=0.03) (Table 4.9-44). The proportions of the different types of cell 
differentiation were similar in the three ethnic groups (p=0.5) (Table 4.9-45).  

The numbers of Māori and Pacific patients who presented acutely was small, so the estimates 
of the proportions of patients who had the appropriate imaging in these groups are unreliable.  
For patients presenting non-acutely the proportions who had a CT scan of the abdomen and 
pelvis were similar in the 3 ethnic groups (Table 4.9-46), but the proportion who had a CT 
scan of the chest was 73% for Pacific patients, 52% for Māori patients and 47% for nMnP 
(Table 4.9-47).  

The proportions with a colonoscopy by one year, and of those with complete staging were 
similar in the Māori, Pacific and nMnP groups (Table 4.9-50, Table 4.9-51, Table 4.9-52).  
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Table 4.9-40  Method by which the initial diagnosis of rectal cancer was made by prioritised ethnicity for 
patients with rectal cancer 

Initial diagnosis method 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Colonoscopy 81 59.6 42 72.4 737 61.5 860 61.8 0.2 

Sigmoidoscopy 34 25.0 6 10.3 275 23.0 315 22.6  

Surgery 16 11.8 3 5.2 120 10.0 139 10.0  

CT 1 0.7 1 1.7 20 1.7 22 1.6  

Percutaneous biopsy 3 2.2 1 1.7 14 1.2 18 1.3  

MRI 0 0 1 1.7 6 0.5 7 0.5  

Luminal biopsy unknown instrument 1 0.7 1 1.7 11 0.9 13 0.9  

Other 0 0 0 0 2 0.2 2 0.1  

Barium enema 0 0 0 0 1 0.1 1 0.1  

Clinical 0 0 1 1.7 2 0.2 3 0.2  

Laparoscopy 0 0 1 1.7 2 0.2 3 0.2  

Unknown 0 0 1 1.7 8 0.7 9 0.6  

Total 136 100.0 58 100.0 1198 100.0 1392 100.0  

 

 

Table 4.9-41  Synoptic pathology report from surgery for resection of primary by 
prioritised ethnicity for patients with rectal cancer 

Synoptic 
pathology 

report 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 34 33.0 22 53.7 501 51.2 557 49.6 0.004 

No 65 63.1 17 41.5 472 48.3 554 49.4  

Unknown 4 3.9 2 4.9 5 0.5 11 1.0  

Total 103 100.0 41 100.0 978 100.0 1122 100.0  
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Table 4.9-42  Number of lymph nodes examined at surgery for resection of primary 
by prioritised ethnicity for patients with rectal cancer 

No. lymph 
nodes 

examined 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

<12 nodes 61 59.2 14 34.1 453 46.3 528 47.1 0.009 

>=12 nodes 38 36.9 25 61.0 495 50.6 558 49.7  

Unknown 4 3.9 2 4.9 30 3.1 36 3.2  

Total 103 100.0 41 100.0 978 100.0 1122 100.0  

 

 

Table 4.9-43  Number of positive lymph nodes by prioritised ethnicity 
for patients with rectal cancer 

 

No. 
positive 
lymph 
nodes 

Prioritised ethnicity 

Total % 

 

p-value 

Māori Pacific nMnP 

N % N % N % 

0 49 47.6 13 31.7 536 54.7 598 53.3 0.8 

1-3 26 25.2 13 31.7 240 24.5 279 24.8  

4-12 17 16.5 9 22.0 121 12.4 147 13.1  

>12 2 1.9 1 2.4 17 1.7 20 1.8  

Unknown 9 8.7 5 12.2 65 6.6 79 7.0  

Total 103 100.0 41 100.0 979 100.0 1123 100.0  

 

 

Table 4.9-44  Lymphovascular space invasion by prioritised ethnicity for 
patients with rectal cancer 

 

Lymphovascular 
invasion 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 22 21.4 16 39.0 216 22.1 254 22.6 0.03 

No 51 49.5 18 43.9 595 60.8 664 59.2  

Unknown 30 29.1 7 17.1 167 17.1 204 18.2  

Total 103 100.0 41 100.0 978 100.0 1122 100.0  
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Table 4.9-45  Differentiation of the tumour by prioritised ethnicity for patients with 
rectal cancer 

Differentiation 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Well 17 16.5 8 19.5 161 16.5 186 16.6 0.5 

Moderate 57 55.3 22 53.7 511 52.2 590 52.6  

Poor 7 6.8 7 17.1 107 10.9 121 10.8  

Undifferentiated 3 2.9 2 4.9 17 1.7 22 2.0  

Unknown 14 13.6 2 4.9 152 15.5 168 15.0  

Not applicable 5 4.9 0 0 30 3.1 35 3.1  

Total 103 100.0 41 100.0 978 100.0 1122 100.0  
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Table 4.9-46  CT scan of the abdomen and pelvis by prioritised ethnicity for patients with rectal cancer  

CT abdo/pelvis within 8 weeks 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Acute presentation CT of abdomen and pelvis 

16 57.1 6 42.9 93 59.2 115 8.3 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 0 0 1 7.1 10 6.4 11 0.8 

None within 8 weeks of first treatment 7 25.0 3 21.4 16 10.2 26 1.9 

Unknown 5 17.9 4 28.6 38 24.2 47 3.4 

Total 28 100.0 14 100.0 157 100.0 199 14.3 

No CT of abdomen and pelvis 

67 69.1 30 73.2 686 70.9 783 56.3 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 6 6.2 6 14.6 27 2.8 39 2.8 

None within 8 weeks of first treatment 17 17.5 2 4.9 193 19.9 212 15.2 

Unknown 7 7.2 3 7.3 62 6.4 72 5.2 

Total 97 100.0 41 100.0 968 100.0 1106 79.5 

Unknown CT of abdomen and pelvis 

6 54.5 1 33.3 35 47.9 42 3.0 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 2 18.2 0 0 6 8.2 8 0.6 

None within 8 weeks of first treatment 2 18.2 0 0 25 34.2 27 1.9 

Unknown 1 9.1 2 66.7 7 9.6 10 0.7 

Total 11 100.0 3 100.0 73 100.0 87 6.3 

Total 136 100.0 58 100.0 1198 100.0 1392 100.0 
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Table 4.9-47  CT scan of the chest by prioritised ethnicity for patients with rectal cancer 

CT scan of chest within 8 weeks 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Acute presentation CT of chest 

13 46.4 7 50.0 58 36.9 78 5.6 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 0 0 0 0 4 2.5 4 0.3 

None within 8 weeks of first treatment 10 35.7 3 21.4 57 36.3 70 5.0 

Unknown or no treatment 5 17.9 4 28.6 38 24.2 47 3.4 

Total 28 100.0 14 100.0 157 100.0 199 14.3 

No CT of chest 

51 52.6 30 73.2 458 47.3 539 38.7 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 6 6.2 4 9.8 25 2.6 35 2.5 

None within 8 weeks of first treatment 33 34.0 4 9.8 423 43.7 460 33.0 

Unknown or no treatment 7 7.2 3 7.3 62 6.4 72 5.2 

Total 97 100.0 41 100.0 968 100.0 1106 79.5 

Unknown CT of chest 

6 54.5 1 33.3 30 41.1 37 2.7 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 1 9.1 0 0 3 4.1 4 0.3 

None within 8 weeks of first treatment 3 27.3 0 0 33 45.2 36 2.6 

Unknown or no treatment 1 9.1 2 66.7 7 9.6 10 0.7 

Total 11 100.0 3 100.0 73 100.0 87 6.3 

Total 136 100.0 58 100.0 1198 100.0 1392 100.0 
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Table 4.9-48  MRI of the pelvis by prioritised ethnicity for patients with non-metastatic rectal cancer 

MRI within 8 weeks  

(non-metastatic only) 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Acute presentation MRI of pelvis 

12 85.7 3 37.5 58 50.9 73 6.9 Yes Within 8 weeks before first treatment 

Within 8 weeks after first treatment 0 0 0 0 3 2.6 3 0.3 

None within 8 weeks of first treatment 2 14.3 4 50.0 36 31.6 42 4.0 

Unknown 0 0 1 12.5 17 14.9 18 1.7 

Total 14 100.0 8 100.0 114 100.0 136 12.8 

No MRI of pelvis 

43 62.3 15 46.9 456 60.2 514 48.5 Within 8 weeks before first treatment 

Within 8 weeks after first treatment 0 0 0 0 7 0.9 7 0.7 

None within 8 weeks of first treatment 23 33.3 15 46.9 271 35.8 309 29.2 

Unknown 3 4.3 2 6.3 24 3.2 29 2.7 

Total 69 100.0 32 100.0 758 100.0 859 81.1 

Unknown MRI of pelvis 

3 37.5 1 50.0 21 38.9 25 2.4 Within 8 weeks before first treatment 

None within 8 weeks of first treatment 5 62.5 0 0 32 59.3 37 3.5 

Unknown 0 0 1 50.0 1 1.9 2 0.2 

Total 8 100.0 2 100.0 54 100.0 64 6.0 

Total 91 100.0 42 100.0 926 100.0 1059 100.0 
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Table 4.9-49  Disease outcomes by prioritised ethnicity for patients with rectal cancer 

Alive and disease free at 1 
year 

Prioritised Ethnicity 

Total % 
 

p-value 

Māori Pacific nMnP 

N % N % N % 

No treatment date* 0 0 0 0 3 0.4 3 0.3 0.6 

Sill alive and progression 
free 53 60.9 16 47.1 507 59.9 576 59.6 

 

Progressed or died within 
a year 10 11.5 4 11.8 97 11.5 111 11.5 

 

Progressed or died after 
1yr 24 27.6 14 41.2 239 28.3 277 28.6  

Total 87 100.0 34 100.0 846 100.0 967 100.0  

*Date of first treatment is unknown 
 

 

Table 4.9-50  Colonoscopy within 1 year of initial treatment for patients who were 
still alive and progression free at 1 year by prioritised ethnicity for patients with rectal 
cancer 

Colonoscopy 
within 1 year 

Prioritised Ethnicity  

Total % 
 

p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 41 53.2 19 63.3 461 61.8 521 61.1 0.3 

No 36 46.8 11 36.7 285 38.2 332 38.9  

Total 77 100.0 30 100.0 746 100.0 853 100.0  

 

 

 

 

 

 

 

 

 

Table 4.9-51  Completeness of staging at diagnosis for patients with stage I-III rectal 
cancer who were alive and disease free at 1 year by prioritised ethnicity  for patients 
with rectal cancer 

Completeness 
of staging 

(non-
metastatic) 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 25 32.5 7 23.3 236 31.6 268 31.4 0.8 

No 52 67.5 23 76.7 510 68.4 585 68.6  

Total 77 100.0 30 100.0 746 100.0 853 100.0  
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Table 4.9-52  Completeness of staging at diagnosis for patients with stage IV rectal 
cancer who were alive and disease free at 1 year by prioritised ethnicity for patients 
with rectal cancer 

Completeness 
of staging 

(Metastatic) 

Prioritised Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 20 64.5 6 60.0 96 57.5 122 58.7 0.96 

No 11 35.5 4 40.0 71 42.5 86 41.3  

Total 31 100.0 10 100.0 167 100.0 208 100.0  

 

4.9.6 Key points: staging for rectal cancer 

Pathological diagnosis of rectal cancer: 

- 63% of patients achieved pathological diagnosis at colonoscopy with a further 22% of 
patients achieving this at sigmoidoscopy. 10% of patients had cancer pathologically 
confirmed for the first time at surgery. 

- Independent urban patients were slightly more likely to be initially diagnosed via 
sigmoidoscopy (31%) compared to urban (21%); those with the highest deprivation 
scores were also most likely to be diagnosed via sigmoidoscopy compared to those 
with lowest deprivation score (dep 9-10: 26%; decile 1-2: 17%). No particular trend 
was seen for ethnicity.  

- Less than 2% were diagnosed by imaging only without further pathology being 
obtained.  

Synoptic pathology reporting: 

- Of those with a primary tumour resected and pathology report available (not 
polypectomy) 51% of patients had a synoptic report, which is slightly lower than for 
colon cancer.  

- Synoptic reports were more common in urban patients than rural (54% v 50%) but 
least common in independent urban (43%; p=0.04) 

- Māori were least likely to have a synoptic report (33%; Pacific 54% nMnP 51%; 
p=0.004. No particular patterns were seen by rurality or distance to health facility of 
diagnosis.  

Lymph node examination: 

- Māori were more likely to have fewer than 12 lymph nodes examined, but were also 
more likely to have received pre-op radiotherapy 

- 59% of Māori had fewer than 12 nodes examined compared to 34% Pacific and 46% 
nMnP; p=0.009. This may reflect the finding noted in the neo-adjuvant section that 
showed Māori were slightly more likely to receive radiotherapy (63%) compared to 
Pacific (43%) or nMnP (53%)  



 

  Page 291 of 432 
The PIPER Project final report, 7 August 2015 

- Rural patients were more likely to have received radiotherapy than independent urban 
patients, however independent-urban patients had a higher proportion with fewer 
than 12 nodes examined (58% v 51%).  

CT staging scans: 

- 19% of patients did not undergo a CT of the abdo/pelvis at any time in their journey. 
Due to the complexities of defining stage in rectal cancer, this proportion is not able to 
be clarified further by stage 

- Patients presenting non-acutely were less likely to undergo a CT of the abdo/pelvis 
than those presently acutely, although this is likely to be due to disease characteristics  

- Independent urban patients were less likely to be completely staged (see 3.2.4.3in the 
methods section) than urban or rural patients (42% v 51% and 47% respectively) 

Colonoscopy: 

- 38% of patients did not have completion colonoscopy within one year.  
- Rural, and Māori patients were least likely to undergo completion colonoscopy (both 

had 54% with complete colonoscopy within 1 year)  
- There was no particular pattern according to deprivation score or distance to health 

facility of diagnosis. 

 

4.9.7 Discussion: staging for rectal cancer 
 

Staging and management of rectal cancer is complex and requires multi-disciplinary input. 
Many radiological examinations and staging investigations are considered to be stage specific. 
For example, villous adenomas of the rectum that harbour microscopic invasion of the stalk 
require different considerations than bulky T4 tumours with invasion of adjacent organs.  

Staging is important for diagnostic, prognostic, and therapeutic purposes. Given the broad 
array of possible presentations it can be difficult to mandate a set of staging procedures for 
EVERY rectal cancer.   

The NZGG Management of early CRC guideline recommended that every rectal cancer be fully-
staged with CT of the chest, abdomen and pelvis, and no distinction is made between T1 and 
T4 tumours in their need for CT staging. It is therefore of interest to see that 19% of patients 
undergo no CT staging at all at any time of their journey.  

The proportion of patients having pathology reported synoptically was only 51% in this 
cohort. Whilst this is likely to have risen, it remains of concern. The definition of “synoptic 
report” varies between organisations and individuals. We defined “synoptic report” as a report 
that was structured, and that included the key pathological information of T stage, number of 
involved nodes and total node harvest, presence or absence of lymphatic and vascular 
invasion, degree of differentiation of the tumour (grade), and comment on all relevant margins 
(in rectal this had to include proximal, distal and circumferential).  
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What is also surprising is that there is a difference by ethnicity of synoptic reporting. The 
reasons for this are not immediately apparent, but may reflect the nature of health care 
services provided to Māori and that these facilities may be less likely to use synoptic reporting. 
Synoptic reporting may be a surrogate for quality of pathology reporting systems. It is also of 
interest that Māori are also most likely to have fewer than12 nodes examined, which puts 
them at higher risk of being under-staged and therefore being under-treated. Whilst Māori are 
more likely to receive pre-operative chemoradiation which is known to reduce lymph node 
counts and may be a mediator in this finding, other single institution series have noted that in 
those treated with chemoradiation, 46% have fewer than 12 nodes examined. This suggests 
that Māori are having lower nodal examination than elsewhere. It may be that the lower rates 
of synoptic reporting and lower nodal counts are related to quality of pathology reporting, and 
this may be one area for focus on quality reporting.  

Recently, the Ministry of Health has introduced reporting requirements for colonoscopy, 
including reporting on wait times to colonoscopy by category of urgency. Additionally, much 
recent work has focused on prioritising faster cancer treatment which inevitably puts greater 
emphasis on diagnostic wait times than surveillance wait times. Several international 
guidelines recommend complete colonoscopy (or complete colonic evaluation utilising CT 
Colonography) prior to resection. Where this is not possible, the NZGG recommends that 
complete colonic evaluation be undertaken within 12 months of surgery. Our data shows that 
38% of patients with resected non-metastatic rectal cancer are not achieving this 
recommendation. This may represent a gap in service provision that could be monitored for 
improvement.  

 

 

 

 

 

 

 

 

 

 

 

 

  

Highlights: Rectal Cancer 

Staging  
10% of patients with rectal cancer had pathology confirmed for the first 
time at surgery  

Fewer than half the pathology reports  reported that 12 or more lymph 
nodes were examined  

51% of pathology reports were in synoptic form for rectal cancer 

38% of patients had not had complete colonoscopy within a year of 
diagnosis   

32% of patients presenting with non-metastatic disease and 59% of those 
presenting with metastatic disease underwent complete staging with 
colonoscopy, CT of the abdomen and pelvis and MRI 
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4.10 Rectal Cancer: Treatment 

4.10.1 Cohort of patients with non-metastatic rectal cancer 

The analysis in this section is for all cases from the main PIPER cohort (diagnosed in 2007 or 
2008) with the site of the primary tumour being rectum and the clinical pre-operative stage 
non-metastatic (referring to localised and regionally advanced for rectal patients). Of the 1203 
patients diagnosed with rectal cancer there were 924 patients with non-metastatic rectal 
cancer (76% of all rectal cases diagnosed 2007-2008). 

Table 4.10-1-Table 4.10-9 outline the age, gender and co-morbidity distributions for this 
cohort by rurality of residence at diagnosis, distance from residence to diagnosis facility and 
NZ deprivation score. The rural group of patients appear to have a younger age distribution, a 
higher proportion of males and a lower co-morbidity score than the urban and independent-
urban groups. There are no obvious patterns in the distance from residence to diagnosis 
facility (Table 4.10-4-Table 4.10-6). The proportion of females appears to increase with 
deprivation as does the comorbidity scores (Table 4.10-7-Table 4.10-9). 

 

Table 4.10-1  Age at diagnosis by rurality of residence at the time of diagnosis for 
patients with rectal cancer 

Age at 
diagnosis 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

<40 16 2.5 0 0 1 0.9 0 0 17 1.8 

>40-50 32 5.0 6 3.9 17 14.5 3 20.0 58 6.3 

>50-60 89 13.9 17 11.1 23 19.7 5 33.3 134 14.5 

>60-70 175 27.4 51 33.3 40 34.2 3 20.0 269 29.1 

>70-80 196 30.7 42 27.5 23 19.7 3 20.0 264 28.6 

>/=80 131 20.5 37 24.2 13 11.1 1 6.7 182 19.7 

Total 639 100.0 153 100.0 117 100.0 15 100.0 924 100.0 
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Table 4.10-2  Gender by rurality of residence at the time of diagnosis for patients with 
rectal cancer 

Gender 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

Female 237 37.1 67 43.8 43 36.8 3 20.0 350 37.9 

Male 402 62.9 86 56.2 74 63.2 12 80.0 574 62.1 

Total 639 100.0 153 100.0 117 100.0 15 100.0 924 100.0 

 

 

Table 4.10-3  C3 Comorbidity score by rurality of residence at the time of diagnosis for 
patients with rectal cancer 

C3 
comorbidity 

score 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

0 388 60.7 89 58.2 83 70.9 12 80.0 572 61.9 

0-<1 84 13.1 19 12.4 13 11.1 2 13.3 118 12.8 

1-<2 68 10.6 19 12.4 11 9.4 1 6.7 99 10.7 

>2 99 15.5 26 17.0 10 8.5 0 0 135 14.6 

Total 639 100.0 153 100.0 117 100.0 15 100.0 924 100.0 
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Table 4.10-4  Age at diagnosis by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made for patients with rectal cancer 

Age at 
diagnosis 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

<40 8 2.5 4 2.3 3 2.1 2 1.2 0 0 0 0 17 1.8 

>40-50 14 4.3 9 5.2 11 7.7 10 5.9 11 11.6 3 15.0 58 6.3 

>50-60 49 15.1 27 15.7 19 13.3 22 13.0 10 10.5 7 35.0 134 14.5 

>60-70 85 26.2 47 27.3 43 30.1 60 35.5 29 30.5 5 25.0 269 29.1 

>70-80 101 31.1 46 26.7 44 30.8 45 26.6 25 26.3 3 15.0 264 28.6 

>80 68 20.9 39 22.7 23 16.1 30 17.8 20 21.1 2 10.0 182 19.7 

Total 325 100.0 172 100.0 143 100.0 169 100.0 95 100.0 20 100.0 924 100.0 

 

 

Table 4.10-5  Gender by distance of residence at the time of diagnosis from the health facility where the diagnosis was 
made for patients with rectal cancer 

Gender 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

Female 136 41.8 66 38.4 45 31.5 59 34.9 38 40.0 6 30.0 350 37.9 

Male 189 58.2 106 61.6 98 68.5 110 65.1 57 60.0 14 70.0 574 62.1 

Total 325 100.0 172 100.0 143 100.0 169 100.0 95 100.0 20 100.0 924 100.0 
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Table 4.10-6  Comorbidity score by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made for patients with rectal cancer 

C3 
comorbidity 

score 

Distance from residence to facility of diagnosis 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

0 191 58.8 106 61.6 96 67.1 107 63.3 56 58.9 16 80.0 572 61.9 

>0-<1 45 13.8 24 14.0 14 9.8 21 12.4 12 12.6 2 10.0 118 12.8 

1-<2 36 11.1 21 12.2 16 11.2 15 8.9 10 10.5 1 5.0 99 10.7 

>2 53 16.3 21 12.2 17 11.9 26 15.4 17 17.9 1 5.0 135 14.6 

Total 325 100.0 172 100.0 143 100.0 169 100.0 95 100.0 20 100.0 924 100.0 

 

 

Table 4.10-7  Age at diagnosis by area deprivation score for residence at the time of diagnosis for patients with rectal 
cancer 

Age at 
diagnosis 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

<40 3 1.6 4 2.0 4 2.0 3 1.7 3 2.1 0 0 17 1.8 

>40-50 16 8.4 10 5.1 11 5.5 6 3.4 12 8.5 3 14.3 58 6.3 

>50-60 32 16.8 36 18.3 24 12.0 21 12.0 16 11.3 5 23.8 134 14.5 

>60-70 62 32.6 52 26.4 55 27.5 53 30.3 43 30.5 4 19.0 269 29.1 

>70-80 50 26.3 49 24.9 68 34.0 56 32.0 37 26.2 4 19.0 264 28.6 

>/=80 27 14.2 46 23.4 38 19.0 36 20.6 30 21.3 5 23.8 182 19.7 

Total 190 100.0 197 100.0 200 100.0 175 100.0 141 100.0 21 100.0 924 100.0 
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Table 4.10-8  Gender by area deprivation score for residence at the time of diagnosis for patients with rectal cancer 

Gender 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

Female 66 34.7 73 37.1 77 38.5 71 40.6 58 41.1 5 23.8 350 37.9 

Male 124 65.3 124 62.9 123 61.5 104 59.4 83 58.9 16 76.2 574 62.1 

Total 190 100.0 197 100.0 200 100.0 175 100.0 141 100.0 21 100.0 924 100.0 

 

 

Table 4.10-9  C3 Comorbidity score by area deprivation score for residence at the time of diagnosis for patients with 
rectal cancer 

C3 
comorbidity 

score 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

0 132 69.5 131 66.5 120 60.0 95 54.3 76 53.9 18 85.7 572 61.9 

0-<1 23 12.1 28 14.2 22 11.0 21 12.0 22 15.6 2 9.5 118 12.8 

1-<2 16 8.4 18 9.1 27 13.5 23 13.1 14 9.9 1 4.8 99 10.7 

>2 19 10.0 20 10.2 31 15.5 36 20.6 29 20.6 0 0 135 14.6 

Total 190 100.0 197 100.0 200 100.0 175 100.0 141 100.0 21 100.0 924 100.0 



 

  Page 298 of 432 
The PIPER Project final report, 7 August 2015 

To evaluate ethnicity the extended PIPER cohort was used (all patients in the main cohort plus 
all Māori and Pacific patients diagnosed in the calendar years 1 January 2006 – 31 Dec 2006 
and 1 Jan 2009 – 31 Dec 2009 and a randomly sampled equal number of nMnP patients). For 
non-metastatic rectal patients there were an additional 139 patients diagnosed in 2006 and 
2009 included in the analysis, giving a total of 1063 patients with non-metastatic rectal cancer. 

Table 4.10-10-Table 4.10-12 show the age, gender and co-morbidity distributions for this 
cohort by ethnicity. The Māori and the Pacific patient group are younger than the nMnP group, 
with the Pacific patient group being the youngest. Māori and Pacific patient groups tend to 
have higher co-morbidity scores. 

 

Table 4.10-10  Age at diagnosis by prioritised ethnicity for patients with rectal cancer 

Age at 
diagnosis 

Prioritised ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

<40 2 2.2 8 19.0 12 1.3 0 0 22 2.1 

>40-50 12 13.2 3 7.1 57 6.2 0 0 72 6.8 

>50-60 20 22.0 5 11.9 136 14.7 1 25.0 162 15.2 

>60-70 35 38.5 16 38.1 263 28.4 1 25.0 315 29.6 

>70-80 19 20.9 7 16.7 278 30.0 1 25.0 305 28.7 

>80 3 3.3 3 7.1 180 19.4 1 25.0 187 17.6 

Total 91 100.0 42 100.0 926 100.0 4 100.0 1063 100.0 

 

 

Table 4.10-11  Gender by prioritised ethnicity for patients with rectal cancer 

Gender 

Prioritised ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

Female 33 36.3 15 35.7 348 37.6 2 50.0 398 37.4 

Male 58 63.7 27 64.3 578 62.4 2 50.0 665 62.6 

Total 91 100.0 42 100.0 926 100.0 4 100.0 1063 100.0 
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Table 4.10-12  C3 Comorbidity score by prioritised ethnicity for patients with rectal 
cancer 

C3 
comorbidity 

score 

Prioritised ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

0 51 56.0 22 52.4 575 62.1 3 75.0 651 61.2 

0-<1 11 12.1 6 14.3 118 12.7 1 25.0 136 12.8 

1-<2 9 9.9 6 14.3 103 11.1 0 0 118 11.1 

>2 20 22.0 8 19.0 130 14.0 0 0 158 14.9 

Total 91 100.0 42 100.0 926 100.0 4 100.0 1063 100.0 

 

4.10.2 Non-metastatic rectal cancer: surgical treatment 

The patient’s pre-operative staging was used to define stage the surgical treatment of non-
metastatic rectal cancer. There were 924 patients with non-metastatic rectal cancer in the 
main PIPER cohort (diagnosed in 2007 and 2008),and 1063 in the extended PIPER cohort 
(diagnosed in 2006-2009). 

 

4.10.2.1 KPIs for surgical treatment for non-metastatic rectal cancer 

The key performance indicators used for describing the surgical treatment of rectal cancer in 
this section are: 

- Percentage of patients with the primary excised 
- Description of surgical procedure 
- Percentage with complete excision of primary tumour (R0 resection) 
- Percentage with distance of tumour to circumferential resection margin reported on 

pathology report 
- Percentage with quality of mesorectum reported on pathology report 
- Length of post-operative stay 
- Percentage of patients requiring re-operation 
- Anastomotic leak rate as a percentage of patients having an anastomosis 
- 30 day mortality post–operative mortality 
- 90 day mortality post–operative mortality 
- Post-operative medical complications  
- Experience of surgeon (number of colorectal surgeries per year) 
- Whether pre-operative TNM stage available 

The KPIs chosen assess the quality of rectal cancer surgical care available to New Zealanders 
over the study period. The percentage of rectal cancers excised reflects the stage at diagnosis, 
the co-morbidity of patients as well as the service provision of CRC surgery. 
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It has long been recognised that macroscopic pathological assessment of the quality of the 
rectal cancer specimen after total mesorectal excision (TME) is an accurate predictor of the 
rate of local recurrence but also survival after rectal cancer surgery.68 

Quality of surgery is also assessed by the rate of return to theatre,51, 69, 70 the anastomotic leak 
rate53 and the 30 and 90 day mortality.42, 71, 72 There is an association between rates of local 
recurrence and anastomotic leak as both assess the quality of rectal cancer surgery.73 
Significant differences have been found between surgeons in many of these outcome measures 
in previous studies.74 Cardiorespiratory deaths account the majority of the post-operative 
deaths after elective rectal cancer surgery and so are a useful measure of the quality of the 
medical assessment and perioperative care of patients in the surgical service. 

 

4.10.2.2 Rurality of residence at diagnosis for rectal cancer 

Of the 924 patients with non-metastatic rectal cancer, 15 had unknown rurality status, leaving 
909 patients for analysis in this section. 

Overall 92% (95% CI:90 to 93) of patients with non-metastatic cancer had their primary 
removed (Table 4.10-13). The proportions were similar between the groups (93% for rural,  
92% for independent urban and 91% for urban, p=0.8). 

The main operations performed for the removal of the primary are listed in Table 4.10-14. 
Twenty-three patients had 2 operations and 1 patient had 3 operations for the removal of the 
primary. A main operation for the removal of primary was ascertained based on the 
operations performed and the timing of the operation by one of the PIPER surgeons.  

Overall, low/ultra-low AR was the most frequent operation performed to remove the primary 
tumour in non-metastatic rectal cancer (45%, 95% CI:42 to 48 ) (Table 4.10-14). Four percent 
of patients had their primary removed via an anorectal procedure only. There were some 
differences in the operations for the rural groups, the most notable difference being for 
low/ultra-low AR (rural 50%; urban 45%; independent urban 40%). However these 
differences could be partially be due to differences in the urban/rural populations, such as 
differences in age, gender, level of comorbidity and disease stage. 

Completeness of excision was recorded both macroscopically from the operation note and 
microscopically from the pathology report for all patients who had their primary disease 
removed (n=832). Those not classified as having macroscopic disease were then classified 
based on their pathology data. Overall 79% of patients with non-metastatic colon cancer who 
had their primary disease removed had complete excision of their disease (95% CI: 79 to 82). 
Excision status was unknown for 12% of cases. Patients living in independent urban areas had 
the lowest percentage with complete excision (73%) compared to rural (80%) and urban 
(78%) (Table 4.10-15), but the differences were not statistically significant.  
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Table 4.10-13  Removal of primary disease by rurality of residence at the time of 
diagnosis for patients with non-metastatic rectal cancer 

Primary 
removed 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 582 91.1 141 92.2 109 93.2 832 91.5 0.8 

No 56 8.8 12 7.8 8 6.8 76 8.4  

Unknown 1 0.2 0 0 0 0 1 0.1  

Total 639 100.0 153 100.0 117 100.0 909 100.0  

 

 

Table 4.10-14  Surgical procedure for removal of primary by rurality of residence 
at the time of diagnosis for patients with non-metastatic rectal cancer 

Surgery procedures 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Low/Ultra-low AR 270 45.2 59 40.1 57 50.9 386 45.0 

APR 157 26.3 42 28.6 27 24.1 226 26.4 

High AR 90 15.1 20 13.6 14 12.5 124 14.5 

Transanal excision 31 5.2 5 3.4 2 1.8 38 4.4 

Hartmanns 19 3.2 4 2.7 5 4.5 28 3.3 

Other 13 2.2 7 4.8 0 0 20 2.3 

Proctocolectomy 7 1.2 5 3.4 4 3.6 16 1.9 

Right hemicolectomy 4 0.7 2 1.4 1 0.9 7 0.8 

Left hemicolectomy 3 0.5 3 2.0 0 0 6 0.7 

Sigmoid colectomy 4 0.7 0 0 2 1.8 6 0.7 

Total 598 100.0 147 100.0 112 100.0 857 100.0 

Other includes: Unknown removal of primary, local excision, total colectomy, subtotal colectomy, pelvic 
exenteration, rectal stump resection, transverse colectomy 
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Table 4.10-15  Completeness of excision by rurality of residence at the time of diagnosis for 
patients with non-metastatic rectal cancer 

 

Residual disease 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

R2 (Macroscopic disease) 24 4.1 5 3.5 7 6.4 36 4.3 0.8* 

R1 (Microscopic disease) 20 3.4 4 2.8 3 2.8 27 3.2  

R0 (Complete Excision) 465 79.9 103 73.0 85 78.0 653 78.5  

RX (Undeterminable) 11 1.9 4 2.8 1 0.9 16 1.9  

R1 (Microscopic disease)-R2 unknown 2 0.3 1 0.7 0 0 3 0.4  

R0 (Complete Excision)-R2 unknown 16 2.7 7 5.0 2 1.8 25 3.0  

RX (Undeterminable)- R2 unknown 4 0.7 0 0 0 0 4 0.5  

Unknown - R2=No 33 5.7 13 9.2 8 7.3 54 6.5  

Unknown 7 1.2 4 2.8 3 2.8 14 1.7  

Total 582 100.0 141 100.0 109 100.0 832 100.0  

*p-value compares R0, R1 and R2. RX(Undeterminable) and unknowns are excluded.    

 

For analyses of data from the pathology report we have excluded the 38 patients whose only 
operation for the removal of the primary was an anorectal procedure, leaving 794 patients 
included in these tables.  

Information was collected from the pathology report on distance of the tumour from the 
circumferential resection margin of the excision. However the measure was not believed to be 
sufficiently reliable. Here we report the proportion for whom the distance from tumour to 
circumferential resection margin was recorded (Table 4.10-16). 

Overall, 63% (95% CI:60 to 66) of patients had a measure for the distance of tumour from the  
circumferential resection margin recorded. It was recorded the least in the independent urban 
group (54%) compared with the urban group (66%) and the rural group (60%) (p=0.03). 

Quality of mesorectal excision, as recorded on the pathology report for the main removal of the 
primary, is presented in Table 4.10-17. Overall, the mesorectal quality was classified as 
complete in 23% (95% CI:20 to 26) of the patients who had their primary removed. The 
proportion with complete mesorectal quality was lower in the independent urban group 
(17%) than the urban group (24%) and the rural group (25%) however there were a very 
large number of cases where the mesorectal quality was not known (overall: 65%). 
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Table 4.10-16  Whehter or not distance of tumour to circumferential resection margin 
was recorded in in the pathology report by rurality of residence at the time of diagnosis for 
patients with non-metastatic rectal cancer 

Distance of tumour 
to circumferential 
resection margin 

recorded 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 363 65.9 74 54.4 64 59.8 501 63.1 0.03 

No 188 34.1 62 45.6 43 40.2 293 36.9  

Total 551 100.0 136 100.0 107 100.0 794 100.0  

 

 

Table 4.10-17  Quality of the mesorectal excision by rurality of residence at the time of 
diagnosis for patients with non-metastatic rectal cancer 

Mesorectal 
quality 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Complete 134 24.3 23 16.9 27 25.2 184 23.2 0.1 

Incomplete 16 2.9 6 4.4 4 3.7 26 3.3  

Nearly complete 54 9.8 9 6.6 3 2.8 66 8.3  

Unknown 347 63.0 98 72.1 73 68.2 518 65.2  

Total 551 100.0 136 100.0 107 100.0 794 100.0  

 

For examination of the post-operative period during the hospital admission for the main 
surgery for removal of the primary, patients whose only operation for the removal of the 
primary was an anorectal procedure are excluded. 

Overall the median length of stay during the admission for the main surgery for removal of the 
primary tumour was 10 days (IQ range 8-15) (Table 4.10-18).  The only difference was that 
the median length of stay in the urban group was 11 days compared to 10 days in both the 
independent urban and rural groups. Overall, 8% (95% CI:6 to 10) of patients were returned 
to theatre post-operatively during the admission for the main operation to remove their 
primary disease. The group who had the highest proportion with a return to theatre was the 
independent urban group (10%) compared with the urban group (8%) and the rural group 
(8%). However the differences were not significantly different (p=0.7). 
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Table 4.10-18  Length of stay post-operation to 
remove primary by rurality of residence at the time 
of diagnosis for patients with non-metastatic rectal 
cancer 

Length of stay 

Rurality of residence at time 
of diagnosis 

All Urban 
Independent 

urban Rural 

 Median 11.0 10.0 10.0 10.0 

Lower quartile 8.0 8.0 8.0 8.0 

Upper quartile 15.0 15.0 15.0 15.0 

Number unknown 76 10 18 104 

 

 

Table 4.10-19  Evidence of return to theatre post-operation to remove primary 
disease by rurality of residence at the time of diagnosis for patients with non-
metastatic rectal cancer 

Return to 
theatre 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 42 7.6 14 10.3 8 7.5 64 8.1 0.7 

No 456 82.8 118 86.8 95 88.8 669 84.3  

Unknown 53 9.6 4 2.9 4 3.7 61 7.7  

Total 551 100.0 136 100.0 107 100.0 794 100.0  

 

Table 4.10-20 shows the proportion of patients within each group that had an anastomosis 
formed as part of their operation for removal of primary, for assessment of anastomotic leak 
rates (Table 4.10-21). Again patients whose only “operation” for the removal of the primary 
was an anorectal procedure were not included. There were some differences in the 
proportions of anastomoses formed by rurality. 

Overall, 4% of the non-metastatic colon cancer patients who had an anastomosis formed as 
part of their operation for removal of primary had evidence of an anastomotic leak (95% CI:2 
to 5) (Table 4.10-21). The group with the highest proportion with an anastomotic leak was the 
rural group (6%), as compared with the independent urban group (5%) and the urban group 
(3%). The differences were not significantly different (p=0.4), but the numbers of patients are 
small.  

In the same patient group, the overall 30 day mortality for the patients with non-metastatic 
rectal cancer was 2% (95% CI:1 to 4) (Table 4.10-22). Thirty day mortality was highest in the 
independent urban group (5%) compared with the urban group (2%) and the rural group 
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(2%) but the differences were not statistically significant (p=0.07). The overall 90 day post-
operative mortality was 3% (95% CI: 2 to 4) (Table 4.10-23). 90 day mortality was highest in 
the independent urban group (5%) compared with the urban group (3%) and the rural group 
(2%), but the numbers are still small, and the differences are not statistically significant.  

Table 4.10-20  Formation of an anastomosis during operation for removal of 
primary by rurality of residence at the time of diagnosis for patients with non-
metastatic rectal cancer 

Anastomoses 
formed 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N %  

Yes 477 86.6 109 80.1 87 81.3 673 84.8  

No 66 12.0 26 19.1 19 17.8 111 14.0  

Unknown 8 1.5 1 0.7 1 0.9 10 1.3  

Total 551 100.0 136 100.0 107 100.0 794 100.0  

 

Table 4.10-21  Evidence of anastomotic leak in patients who had an anastomosis 
formed during their operation for removal of primary disease by rurality of 
residence at the time of diagnosis for patients with non-metastatic rectal cancer 

Anastomotic 
leak 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 15 3.1 5 4.6 5 5.7 25 3.7 0.4 

No 462 96.9 104 95.4 82 94.3 648 96.3  

Total 477 100.0 109 100.0 87 100.0 673 100.0  

 

Table 4.10-22  Mortality within 30 days post-operation to remove primary disease 
by rurality of residence at the time of diagnosis for patients with non-metastatic 
rectal cancer 

Mortality 
within 30days 
post-surgery 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 10 1.8 7 5.1 2 1.9 19 2.4 0.07 

No 538 97.6 129 94.9 105 98.1 772 97.2  

Unknown 3 0.5 0 0 0 0 3 0.4  

Total 551 100.0 136 100.0 107 100.0 794 100.0  
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Table 4.10-23  Mortality within 90 days post-operation to remove primary disease 
by rurality of residence at the time of diagnosis for patients with non-metastatic 
rectal cancer 

Mortality 
within 90days 
post-surgery 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 15 2.7 7 5.1 2 1.9 24 3.0 0.3 

No 533 96.7 129 94.9 105 98.1 767 96.6  

Unknown 3 0.5 0 0 0 0 3 0.4  

Total 551 100.0 136 100.0 107 100.0 794 100.0  

 

Patients were classified as having been reviewed at a colorectal multidisciplinary meeting 
(CRC MDM) if their MDM was within 26 weeks prior to their first treatment or within 12 
weeks after their first treatment. Patients who did not receive any treatment (other than 
palliative care) were classified as having been reviewed at a CRC MDM if their MDM was 
within 26 weeks prior to or 12 weeks post the date of decision not to treat. Overall 42% of 
patients had no evidence of review at a CRC MDM (95% CI:38 to 45) (Table 4.10-24). The 
proportion of patients not reviewed at MDM was similar across all groups (urban 42%; 
independent urban 41%; rural 40% ). CRC MDM review was not known for a large proportion 
of patients (11% overall). 

 

Table 4.10-24  Evidence of review at a colorectal multidisciplinary meeting by rurality of residence at the 
time of diagnosis for patients with non-metastatic rectal cancer 

MDM review 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

26-8 weeks before first treatment 37 5.8 8 5.2 4 3.4 49 5.4 0.5 

8-0 weeks before first treatment 192 30.0 47 30.7 34 29.1 273 30.0  

Within 4 weeks after first treatment 22 3.4 3 2.0 3 2.6 28 3.1  

Within 4-8 weeks after first treatment 11 1.7 0 0 1 0.9 12 1.3  

Within 8-12 weeks after first treatment 7 1.1 4 2.6 5 4.3 16 1.8  

No 292 45.7 78 51.0 62 53.0 432 47.5  

Unknown 78 12.2 13 8.5 8 6.8 99 10.9  

Total 639 100.0 153 100.0 117 100.0 909 100.0  

*p-value calculated between MDM with time frame 26 weeks prior to 12 weeks post first treatment 
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Evidence of a myocardial infarction (MI) and pulmonary embolism (PE) occurring post-
operatively during the admission period for the main surgery for removal of primary disease 
was collected. Patients whose only operation for the removal of the primary was an anorectal 
procedure were not included.  

Overall 2% of cases who had their primary removed had a post-op MI (Table 4.10-25). 
Independent urban had the highest proportion of MI (4%) compared with the overall MI 
proportion (2%). Overall 1% of cases who had their primary removed had a post-op PE (Table 
4.10-26). Numbers are very small in these groups so we have not presented formal statistical 
comparisons.  

 

Table 4.10-25  Evidence of myocardial infarction post-operation to remove primary 
disease prior to discharge by rurality of residence at the time of diagnosis for patients with 
non-metastatic rectal cancer (p-value not calculated due to small numbers with myocardial 
infarction) 

Myocardial 
infarction occurring 
during the post op 
admission period 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N %  

Yes 5 0.9 6 4.4 1 0.9 12 1.5  

No 491 89.1 125 91.9 102 95.3 718 90.4  

Unknown 55 10.0 5 3.7 4 3.7 64 8.1  

Total 551 100.0 136 100.0 107 100.0 794 100.0  

 

 

Table 4.10-26  Evidence of pulmonary embolism post-operation to remove 
primary disease prior to discharge by rurality of residence at the time of diagnosis 
for patients with non-metastatic rectal cancer (p-value not calculated due to small 
numbers with pulmonary embolism) 

Pulmonary 
embolism occurring 
during the post op 
admission period 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 2 0.4 1 0.7 1 0.9 4 0.5 

No 494 89.7 130 95.6 102 95.3 726 91.4 

Unknown 55 10.0 5 3.7 4 3.7 64 8.1 

Total 551 100.0 136 100.0 107 100.0 794 100.0 
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4.10.2.3 Distance from residence to facility of diagnosis for rectal cancer 

Of the 924 patients with non-metastatic rectal cancer, 20 had unknown distance from 
residence to health facility they were diagnosed at, leaving 904 patient for the analyses in this 
section. 

The proportion of patients who had their primary removed was slightly lower for patients 
living 5-10km from the diagnostic facility (88% vs. over 92% for the other groups), but the 
differences were not statistically significant (p=0.2) (Table 4.10-27). 

Operations for removal of the primary are shown in Table 4.10-28. Patients living 0-5 km from 
the diagnostic facility were less likely to have had a low/ultra-low resection (37% compared 
with 48-52% for those groups living further away).  

There was some variation in the proportion with complete excision of the primary tumour 
(75% in those living closest to the diagnostic facility vs. 79% - 84% for those further away, but 
the differences were not statistically significant (p=0.3).  There was little variation in the 
recording of distance of tumour from the circumferential margin (p=0.7). There was more 
variation in the quality of the mesorectal excision (21% of those living 0-5 km from the 
diagnostic facility vs. 23-29% for those living further way, but these differences were also not 
statistically significant (p=0.8). The median and lower quartile for the length of stay in hospital 
for surgery for removal of the primary were similar across all distance groups, but there was 
more variation in the upper quartile, highest in those living closest to the health facility of 
diagnosis and those living further away. This may reflect comorbidity as well as surgical or 
medical complications of treatment.  There was a higher proportion of patients who had to 
return to theatre during the admission for those living over 50km away (4% vs. under 6-9% 
for the remaining groups) but the difference was not statistically significant. The group living 
over 50km away also had a higher proportion with an anastomotic leak, 30 day mortality and 
90 day mortality, but none of the differences were statistically significant.  

The proportion of patients who did not have MDM review was lowest in the group living 5-
10km from the diagnostic facility (38% compared with 50% for those living 0-5km away and 
43% - 55 for those living further away) (p=0.009).  
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Table 4.10-27  Removal of primary disease by distance of residence at the time of diagnosis from the health 
facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Primary 
removed 

Distance from residence to facility of diagnosis 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 298 91.7 151 87.8 135 94.4 155 91.7 88 92.6 827 91.5 0.3 

No 26 8.0 21 12.2 8 5.6 14 8.3 7 7.4 76 8.4  

Unknown 1 0.3 0 0 0 0 0 0 0 0 1 0.1  

Total 325 100.0 172 100.0 143 100.0 169 100.0 95 100.0 904 100.0  
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Table 4.10-28  Surgical procedure for removal of primary by distance of residence at the time of diagnosis from 
the health facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Surgery operation -all 
surgery 

Distance from residence to facility of diagnosis  (km) 

Total % 

0-<5 20-<50 5-<10 10-<20 50>/= 

N % N % N % N % N % 

Low/Ultra-low AR 114 37.0 76 47.8 79 51.6 68 48.6 46 50.0 383 45.0 

APR 91 29.5 38 23.9 38 24.8 38 27.1 19 20.7 224 26.3 

High AR 52 16.9 22 13.8 21 13.7 18 12.9 11 12.0 124 14.6 

Transanal excision 20 6.5 5 3.1 3 2.0 6 4.3 4 4.3 38 4.5 

Hartmanns 10 3.2 6 3.8 6 3.9 2 1.4 4 4.3 28 3.3 

Other 8 2.6 2 1.3 3 2.0 3 2.1 4 4.3 20 2.3 

Proctocolectomy 7 2.3 4 2.5 0 0 2 1.4 3 3.3 16 1.9 

Right hemicolectomy 2 0.6 2 1.3 1 0.7 1 0.7 1 1.1 7 0.8 

Left hemicolectomy 3 1.0 1 0.6 1 0.7 1 0.7 0 0 6 0.7 

Sigmoid colectomy 1 0.3 3 1.9 1 0.7 1 0.7 0 0 6 0.7 

Total 308 100.0 159 100.0 153 100.0 140 100.0 92 100.0 852 100.0 

Other includes: Unknown removal of primary, local excision, total colectomy, subtotal colectomy, pelvic exenteration, rectal stump resection, transverse 
colectomy 

 

 

 



 

  Page 311 of 432 
The PIPER Project final report, 7 August 2015 

Table 4.10-29  Completeness of excision by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made for patients with non-metastatic rectal cancer  

 

Residual disease 

Distance from residence to facility of diagnosis  (km) 

Total % 

 

0-<5 5-<10 10-<20 20-<50 50>/= 
 

N % N % N % N % N % p-value 

R2 (Macroscopic disease) 13 4.4 6 4.0 9 6.7 7 4.5 1 1.1 36 4.4 0.6 

R1 (Microscopic disease) 11 3.7 2 1.3 4 3.0 7 4.5 3 3.4 27 3.3  

R0 (Complete Excision) 223 74.8 127 84.1 108 80.0 123 79.4 69 78.4 650 78.6  

RX (Undeterminable) 7 2.3 6 4.0 0 0 1 0.6 2 2.3 16 1.9  

R1 (Microscopic disease)-R2 unknown 1 0.3 1 0.7 0 0 0 0 1 1.1 3 0.4  

R0 (Complete Excision)-R2 unknown 9 3.0 4 2.6 3 2.2 3 1.9 5 5.7 24 2.9  

RX (Undeterminable)- R2 unknown 1 0.3 0 0 1 0.7 2 1.3 0 0 4 0.5  

Unknown - R2=No 24 8.1 5 3.3 8 5.9 10 6.5 6 6.8 53 6.4  

Unknown 9 3.0 0 0 2 1.5 2 1.3 1 1.1 14 1.7  

Total 298 100.0 151 100.0 135 100.0 155 100.0 88 100.0 827 100.0  

*p-value compares R0, R1 and R2. RX(Undeterminable) and unknowns are excluded.     
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Table 4.10-31  Mesorectal quality by distance of residence at the time of diagnosis from the health facility 
where the diagnosis was made for patients with non-metastatic rectal cancer 

 

Mesorectal 
quality 

Distance from residence to facility of diagnosis (km) 

Total % 

 

0-<5 5-<10 10-<20 20-<50 50>/= 
 

N % N % N % N % N % p-value 
Complete 57 20.5 43 29.1 33 25.6 34 22.7 16 19.0 183 23.2 0.8 

Incomplete 8 2.9 7 4.7 3 2.3 5 3.3 3 3.6 26 3.3  

Nearly complete 28 10.1 16 10.8 10 7.8 9 6.0 3 3.6 66 8.4  

Unknown 185 66.5 82 55.4 83 64.3 102 68.0 62 73.8 514 65.1  

Total 278 100.0 148 100.0 129 100.0 150 100.0 84 100.0 789 100.0  

 

 

Table 4.10-30  Distance of tumour to circumferential resection margin reported by distance of residence at the 
time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic rectal 
cancer  

 

Distance of tumour 
to circumferential 
resection margin  

Distance from residence to facility of diagnosis (km) 

Total % 

 

0-<5 5-<10 10-<20 20-<50 50>/= 
 

N % N % N % N % N % p-value 

Yes 179 64.4 92 62.2 76 58.9 95 63.3 57 67.9 499 63.2 0.7 

No 99 35.6 56 37.8 53 41.1 55 36.7 27 32.1 290 36.8  

Total 278 100.0 148 100.0 129 100.0 150 100.0 84 100.0 789 100.0  
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Table 4.10-32  Length of stay post-operation to remove 
primary by distance of residence at the time of diagnosis 
from the health facility where the diagnosis was made for 
patients with non-metastatic rectal cancer 

Length of stay 

Distance from residence to facility 
of diagnosis  (km) 

All 0-<5 5-<10 10-<20 20-<50 
50>/

= 

 Median 11.0 10.0 11.0 10.0 10.0 10.0 

Lower quartile 8.0 8.0 8.0 8.0 8.0 8.0 

Upper quartile 16.0 13.0 14.0 15.0 15.0 15.0 

Number unknown 33 19 22 18 9 101 

 

 

Table 4.10-33  Evidence of return to theatre post-operation to remove primary disease by distance of residence 
at the time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic 
rectal cancer  

Return to 
theatre 

Distance from residence to facility of diagnosis  (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 21 7.6 9 6.1 11 8.5 11 7.3 12 14.3 64 8.1 0.3 

No 240 86.3 127 85.8 103 79.8 127 84.7 70 83.3 667 84.5  

Unknown 17 6.1 12 8.1 15 11.6 12 8.0 2 2.4 58 7.4  

Total 278 100.0 148 100.0 129 100.0 150 100.0 84 100.0 789 100.0  
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Table 4.10-34  Formation of an anastomosis during operation for removal of primary by distance of residence at the 
time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Anastomoses 
formed 

Distance from residence to facility of diagnosis  (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N %  

Yes 235 84.5 124 83.8 108 83.7 132 88.0 70 83.3 669 84.8  

No 40 14.4 22 14.9 20 15.5 16 10.7 13 15.5 111 14.1  

Unknown 3 1.1 2 1.4 1 0.8 2 1.3 1 1.2 9 1.1  

Total 278 100.0 148 100.0 129 100.0 150 100.0 84 100.0 789 100.0  

 

 

Table 4.10-35  Evidence of anastomotic leak in patients who had an anastomosis formed during their operation for 
removal of primary disease by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made for patients with non-metastatic rectal cancer  

Anastomotic 
leak 

Distance from residence to facility of diagnosis  (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 5 2.1 3 2.4 4 3.7 8 6.1 5 7.1 25 3.7 0.2 

No 230 97.9 121 97.6 104 96.3 124 93.9 65 92.9 644 96.3  

Total 235 100.0 124 100.0 108 100.0 132 100.0 70 100.0 669 100.0  

 

 



 

  Page 315 of 432 
The PIPER Project final report, 7 August 2015 

Table 4.10-36  Mortality within 30 days post-operation to remove primary disease by distance of residence at the 
time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic rectal 
cancer 

Mortality 
within 30days 
post-surgery 

Distance from residence to facility of diagnosis  (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 4 1.4 2 1.4 3 2.3 5 3.3 5 6.0 19 2.4 0.1 

No 273 98.2 145 98.0 125 96.9 145 96.7 79 94.0 767 97.2  

Unknown 1 0.4 1 0.7 1 0.8 0 0 0 0 3 0.4  

Total 278 100.0 148 100.0 129 100.0 150 100.0 84 100.0 789 100.0  

 

 

Table 4.10-37  Mortality within 90 days post-operation to remove primary disease by distance of residence at the 
time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic rectal 
cancer 

Mortality 
within 90days 
post-surgery 

Distance from residence to facility of diagnosis  (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 5 1.8 4 2.7 5 3.9 5 3.3 5 6.0 24 3.0 0.4 

No 272 97.8 143 96.6 123 95.3 145 96.7 79 94.0 762 96.6  

Unknown 1 0.4 1 0.7 1 0.8 0 0 0 0 3 0.4  

Total 278 100.0 148 100.0 129 100.0 150 100.0 84 100.0 789 100.0  
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Table 4.10-38  Evidence of review at a colorectal multidisciplinary meeting by distance of residence at the time of diagnosis from the 
health facility where the diagnosis was made for patients with non-metastatic rectal cancer 

MDM review 

Distance from residence to facility of diagnosis  (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

26-8 weeks before first 
treatment 15 4.6 10 5.8 7 4.9 11 6.5 6 6.3 49 5.4 0.009 

8-0 weeks before first treatment 94 28.9 63 36.6 28 19.6 65 38.5 23 24.2 273 30.2  

Within 4 weeks after first 
treatment 11 3.4 5 2.9 6 4.2 4 2.4 2 2.1 28 3.1  

Within 4-8 weeks after first 
treatment 5 1.5 4 2.3 2 1.4 0 0 1 1.1 12 1.3  

Within 8-12 weeks after first 
treatment 3 0.9 3 1.7 3 2.1 2 1.2 5 5.3 16 1.8  

No 162 49.8 66 38.4 76 53.1 73 43.2 52 54.7 429 47.5  

Unknown 35 10.8 21 12.2 21 14.7 14 8.3 6 6.3 97 10.7  

Total 325 100.0 172 100.0 143 100.0 169 100.0 95 100.0 904 100.0  
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Table 4.10-39  Evidence of myocardial infarction post-operation to remove primary disease prior to discharge by distance 
of residence at the time of diagnosis from the health facility where the diagnosis was made for patients with non-metastatic 
rectal cancer (p-value not calculated due to small numbers with myocardial infarction) 

Myocardial infarction 
occurring during the 
post op admission 

period 

Distance from residence to facility of diagnosis  (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N %  

Yes 2 0.7 1 0.7 1 0.8 5 3.3 3 3.6 12 1.5  

No 259 93.2 133 89.9 113 87.6 132 88.0 79 94.0 716 90.7  

Unknown 17 6.1 14 9.5 15 11.6 13 8.7 2 2.4 61 7.7  

Total 278 100.0 148 100.0 129 100.0 150 100.0 84 100.0 789 100.0  

 

 

Table 4.10-40  Evidence of pulmonary embolism post-operation to remove primary disease prior to discharge by 
distance of residence at the time of diagnosis from the health facility where the diagnosis was made for patients 
with non-metastatic rectal cancer (p-value not calculated due to small numbers with pulmonary embolism) 

Pulmonary 
embolism occurring 
during the post op 
admission period 

Distance from residence to facility of diagnosis  (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 2 0.7 0 0 0 0 2 1.3 0 0 4 0.5 

No 259 93.2 134 90.5 114 88.4 135 90.0 82 97.6 724 91.8 

Unknown 17 6.1 14 9.5 15 11.6 13 8.7 2 2.4 61 7.7 

Total 278 100.0 148 100.0 129 100.0 150 100.0 84 100.0 789 100.0 
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4.10.2.4 Area deprivation of residence at diagnosis for rectal cancer 

Of the 924 patients with non-metastatic rectal cancer, the NZ Deprivation index score for their 
meshblock of residence at the time of diagnosis was unknown for 21, leaving 903 patients for 
the analyses in this section. 

The proportion of patients who had their primary removed was highest for patients living in 
areas with the least deprivation (1-2) (96% compared with 89-93% in areas with higher 
deprivation (p=0.025).  

Operations for removal of the primary are shown in Table 4.10-41. Patients living in areas of 
greatest deprivation (9-10) were less likely to have had a low/ultra-low resection  (40% 
compared with 44-48% for the remaining groups).  

There was little variation in the proportion with complete excision of the primary tumour  
(p=0.4), or in the recording of distance of tumour from the circumferential margin (p=0.8), or 
the quality of the mesorectal excision (p=0.3).  

The median and lower quartile for the length of stay in hospital for surgery for removal of the 
primary were similar across all deprivation groups, but there was more variation in the upper 
quartile; the groups in the areas of highest deprivation had the highest upper quartile, 
indicating there may be a greater proportion of patients with long stays. This may reflect 
comorbidity as well as surgical or medical complications of treatment. There was no evidence 
that a greater proportion of those from areas of higher deprivation needed a return to theatre 
during the admission for surgery for removal of their primary tumour (p=0.2). There was also 
no evidence of a difference in the proportions with an anastomotic leak (p=0.2), or in 30 day or 
90 day mortality. There was also no evidence in a difference in the proportion having a review 
at an MDM (p=0.5). 
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Table 4.10-42  Removal of primary disease by area deprivation score for residence at the time of diagnosis for 
patients with non-metastatic rectal cancer 

Primary 
removed 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 183 96.3 176 89.3 186 93.0 155 88.6 127 90.1 827 91.6 0.03 

No 6 3.2 21 10.7 14 7.0 20 11.4 14 9.9 75 8.3  

Unknown 1 0.5 0 0 0 0 0 0 0 0 1 0.1  

Total 190 100.0 197 100.0 200 100.0 175 100.0 141 100.0 903 100.0  
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Table 4.10-43  Surgical procedure for removal of primary by area deprivation score for residence at the time of 
diagnosis for patients with non-metastatic rectal cancer 

Surgery operation -all 
surgery 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Low/Ultra-low AR 92 48.4 84 46.7 86 44.8 69 43.9 53 39.8 384 45.1 

APR 47 24.7 47 26.1 50 26.0 45 28.7 35 26.3 224 26.3 

High AR 32 16.8 29 16.1 20 10.4 22 14.0 21 15.8 124 14.6 

Transanal excision 2 1.1 9 5.0 11 5.7 6 3.8 10 7.5 38 4.5 

Hartmanns 6 3.2 5 2.8 9 4.7 3 1.9 5 3.8 28 3.3 

Proctocolectomy 1 0.5 1 0.6 6 3.1 4 2.5 3 2.3 15 1.8 

Right hemicolectomy 2 1.1 1 0.6 0 0 2 1.3 2 1.5 7 0.8 

Left hemicolectomy 2 1.1 0 0 2 1.0 1 0.6 1 0.8 6 0.7 

Sigmoid colectomy 3 1.6 0 0 2 1.0 0 0 1 0.8 6 0.7 

Other 3 1.6 4 2.2 6 3.1 5 3.2 2 1.5 20 2.3 

Total 190 100.0 180 100.0 192 100.0 157 100.0 133 100.0 852 100.0 
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Table 4.10-44  Completeness of excision by area deprivation score for residence at the time of diagnosis for patients with non-
metastatic rectal cancer  

 

Residual disease 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 

1-2 3-4 5-6 7-8 9-10 
 

N % N % N % N % N % p-value 
R2 (Macroscopic disease) 7 3.8 12 6.8 5 2.7 6 3.9 5 3.9 35 4.2 0.4 

R1 (Microscopic disease) 3 1.6 6 3.4 7 3.8 7 4.5 3 2.4 26 3.1  

R0 (Complete Excision) 146 79.8 133 75.6 142 76.3 121 78.1 108 85.0 650 78.6  

RX (Undeterminable) 5 2.7 4 2.3 5 2.7 2 1.3 0 0 16 1.9  

R1 (Microscopic disease)-R2 unknown 0 0 0 0 2 1.1 1 0.6 0 0 3 0.4  

R0 (Complete Excision)-R2 unknown 4 2.2 5 2.8 6 3.2 6 3.9 4 3.1 25 3.0  

RX (Undeterminable)- R2 unknown 0 0 1 0.6 2 1.1 0 0 1 0.8 4 0.5  

Unknown - R2=No 15 8.2 13 7.4 12 6.5 8 5.2 6 4.7 54 6.5  

Unknown 3 1.6 2 1.1 5 2.7 4 2.6 0 0 14 1.7  

Total 183 100.0 176 100.0 186 100.0 155 100.0 127 100.0 827 100.0  

*p-value compares R0, R1 and R2. RX (Undeterminable ) and unknowns are excluded   
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Table 4.10-45  Distance of tumour to circumferential resection margin reported by area deprivation score for 
residence at the time of diagnosis for patients with non-metastatic rectal cancer 

 

Distance of tumour 
to circumferential 
resection margin  

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 

1-2 3-4 5-6 7-8 9-10 
 

N % N % N % N % N % p-value 
Yes 110 60.8 106 63.5 106 60.6 97 65.1 78 66.7 497 63.0 0.8 

No 71 39.2 61 36.5 69 39.4 52 34.9 39 33.3 292 37.0  

Total 181 100.0 167 100.0 175 100.0 149 100.0 117 100.0 789 100.0  

 

 

 

Table 4.10-46  Mesorectal qualityby area deprivation score for residence at the time of diagnosis for patients 
with non-metastatic rectal cancer (p=0.3) 

 

Mesorectal 
quality 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 

1-2 3-4 5-6 7-8 9-10 
 

N % N % N % N % N % p-value 
Complete 39 21.5 40 24.0 49 28.0 31 20.8 24 20.5 183 23.2 0.3 

Incomplete 7 3.9 6 3.6 2 1.1 8 5.4 3 2.6 26 3.3  

Nearly complete 12 6.6 19 11.4 10 5.7 15 10.1 10 8.5 66 8.4  

Unknown 123 68.0 102 61.1 114 65.1 95 63.8 80 68.4 514 65.1  

Total 181 100.0 167 100.0 175 100.0 149 100.0 117 100.0 789 100.0  
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Table 4.10-47  Length of stay post-operation to 
remove primary by area deprivation score for 
residence at the time of diagnosis for patients with 
non-metastatic rectal cancer 

Length of stay 

NZ Deprivation Index of 
residence at time of 

diagnosis 

All 1-2 3-4 5-6 7-8 9-10 

 Median 9.0 10.0 11.0 11.0 12.0 10.0 

Lower quartile 7.0 8.0 8.0 8.0 9.0 8.0 

Upper quartile 13.0 14.0 14.5 15.0 17.0 15.0 

Number unknown 33 28 23 11 6 101 

 

 

Table 4.10-48  Evidence of return to theatre post-operation to remove primary disease by area deprivation score 
for residence at the time of diagnosis for patients with non-metastatic rectal cancer 

Return to 
theatre 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 7 3.9 15 9.0 18 10.3 11 7.4 13 11.1 64 8.1 0.2 

No 153 84.5 139 83.2 144 82.3 133 89.3 97 82.9 666 84.4  

Unknown 21 11.6 13 7.8 13 7.4 5 3.4 7 6.0 59 7.5  

Total 181 100.0 167 100.0 175 100.0 149 100.0 117 100.0 789 100.0  
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Table 4.10-49  Formation of an anastomosis during operation for removal of primary by area deprivation score for 
residence at the time of diagnosis for patients with non-metastatic rectal cancer 

Anastomoses 
formed 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N %  

Yes 159 87.8 138 82.6 148 84.6 120 80.5 104 88.9 669 84.8  

No 20 11.0 28 16.8 24 13.7 25 16.8 13 11.1 110 13.9  

Unknown 2 1.1 1 0.6 3 1.7 4 2.7 0 0 10 1.3  

Total 181 100.0 167 100.0 175 100.0 149 100.0 117 100.0 789 100.0  

 

 

Table 4.10-50  Evidence of anastomotic leak in patients who had an anastomosis formed during their operation for 
removal of primary disease by area deprivation score for residence at the time of diagnosis 

Anastomotic 
leak 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 3 1.9 9 6.5 5 3.4 6 5.0 2 1.9 25 3.7 0.2 

No 156 98.1 129 93.5 143 96.6 114 95.0 102 98.1 644 96.3  

Total 159 100.0 138 100.0 148 100.0 120 100.0 104 100.0 669 100.0  
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Table 4.10-51 Mortality within 30 days post-operation to remove primary disease by area deprivation score for 
residence at the time of diagnosis for patients with non-metastatic rectal cancer 

Mortality 
within 30days 
post-surgery 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 3 1.7 6 3.6 2 1.1 6 4.0 2 1.7 19 2.4 0.3 

No 178 98.3 161 96.4 171 97.7 142 95.3 115 98.3 767 97.2  

Unknown 0 0 0 0 2 1.1 1 0.7 0 0 3 0.4  

Total 181 100.0 167 100.0 175 100.0 149 100.0 117 100.0 789 100.0  

 

 

Table 4.10-52  Mortality within 90 days post-operation to remove primary disease by area deprivation score for 
residence at the time of diagnosis for patients with non-metastatic rectal cancer 

Mortality 
within 90days 
post-surgery 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 4 2.2 6 3.6 5 2.9 6 4.0 3 2.6 24 3.0 0.9 

No 177 97.8 161 96.4 168 96.0 142 95.3 114 97.4 762 96.6  

Unknown 0 0 0 0 2 1.1 1 0.7 0 0 3 0.4  

Total 181 100.0 167 100.0 175 100.0 149 100.0 117 100.0 789 100.0  
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Table 4.10-53  Evidence of review at a colorectal multidisciplinary meeting by area deprivation score for residence at the time of 
diagnosis for patients with non-metastatic rectal cancer 

MDM review 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

26-8 weeks before first 
treatment 10 5.3 11 5.6 11 5.5 7 4.0 10 7.1 49 5.4 0.5 

8-0 weeks before first treatment 49 25.8 61 31.0 62 31.0 55 31.4 43 30.5 270 29.9  

Within 4 weeks after first 
treatment 10 5.3 5 2.5 6 3.0 2 1.1 4 2.8 27 3.0  

Within 4-8 weeks after first 
treatment 0 0 5 2.5 1 0.5 3 1.7 3 2.1 12 1.3  

Within 8-12 weeks after first 
treatment 2 1.1 5 2.5 3 1.5 5 2.9 1 0.7 16 1.8  

No 96 50.5 83 42.1 94 47.0 94 53.7 65 46.1 432 47.8  

Unknown 23 12.1 27 13.7 23 11.5 9 5.1 15 10.6 97 10.7  

Total 190 100.0 197 100.0 200 100.0 175 100.0 141 100.0 903 100.0  

 

 

 



 

  Page 327 of 432 
The PIPER Project final report, 7 August 2015 

Table 4.10-54  Evidence of myocardial infarction post-operation to remove primary disease prior to discharge by area 
deprivation score for residence at the time of diagnosis for patients with non-metastatic rectal cancer (p-value not 
calculated due to small numbers with myocardial infarction) 

Myocardial 
infarction occurring 
during the post op 
admission period 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N %  

Yes 0 0 3 1.8 1 0.6 3 2.0 5 4.3 12 1.5  

No 160 88.4 149 89.2 161 92.0 142 95.3 103 88.0 715 90.6  

Unknown 21 11.6 15 9.0 13 7.4 4 2.7 9 7.7 62 7.9  

Total 181 100.0 167 100.0 175 100.0 149 100.0 117 100.0 789 100.0  

 

 

Table 4.10-55  Evidence of pulmonary embolism post-operation to remove primary disease prior to discharge by area 
deprivation score for residence at the time of diagnosis for patients with non-metastatic rectal cancer (p-value not 
calculated due to small numbers with pulmonary embolism) 

Pulmonary 
embolism occurring 
during the post op 
admission period 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N %  

Yes 1 0.6 0 0 0 0 2 1.3 1 0.9 4 0.5  

No 159 87.8 152 91.0 162 92.6 143 96.0 107 91.5 723 91.6  

Unknown 21 11.6 15 9.0 13 7.4 4 2.7 9 7.7 62 7.9  

Total 181 100.0 167 100.0 175 100.0 149 100.0 117 100.0 789 100.0  
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4.10.2.5 Ethnicity for rectal cancer 

Of the 1063 patients with non-metastatic rectal cancer, 4 had unknown ethnicity, leaving 1059 
patients for the analyses in this section. 

The proportion of Pacific patients who had their primary removed was 81%, compared with 
96% for Māori and 91% for nMnP (p=0.05) (Table 4.10-56).  The type of operation varied, 
with a lower proportion of Pacific patients having  low/ultra-low APR (40%) compared with 
47% of Māori and 47% of nMnP (Table 4.10-57).  A greater proportion of Pacific patients had 
APR or high APR (compared with Māori or nMnP patients).   

The proportion of Pacific patients with complete excision was lower (71%) compared with 
Māori (77%) and nMnP (80%) (p=0.01) (Table 4.10-58).  The Pacific patients also had a lower 
proportion with distance to the circumferential margin of the resection reported (47%) 
compared with Māori (57%) and nMnP (63%) (Table 4.10-59), and a smaller proportion with 
mesorectal excision complete (19% vs. 24% for Māori and 23% for nMnP) although neither of 
these were statistically significantly different (p=0.1 and p=0.3 respectively) (Table 4.10-60). 

For all three groups the median length of stay was around 11 days, with very similar 
distributions (Table 4.10-61).  The proportion of Māori patients who returned to theatre was 
11%, compared with 3% for Pacific and 9% for nMnP, but the differences were not statistically 
significant (p=0.4) (Table 4.10-62).There were no differences in the proportions of patients 
with an anastomotic leak, although the numbers are very small (p=0.5).  

The proportion of Pacific patients for whom there was no evidence of review at MDM was 
62%, compared with 33% for Māori and 47% for nMnP (0.02).   

The 30 day and 90 day mortality and proportions with MI or PE during the post-operative 
period are also reported, but numbers are too small for reliable estimation of event rates in the 
separate ethnic groups.  

 

Table 4.10-56  Removal of primary disease by prioritised ethnicity for patients 
with non-metastatic rectal cancer 

Primary 
removed 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 87 95.6 34 81.0 846 91.4 967 91.3 0.05 

No 4 4.4 7 16.7 79 8.5 90 8.5  

Unknown 0 0 1 2.4 1 0.1 2 0.2  

Total 91 100.0 42 100.0 926 100.0 1059 100.0  
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Table 4.10-57  Surgical procedure for removal of primary by prioritised ethnicity 
for patients with non-metastatic rectal cancer 

Surgery procedure 

Prioritised ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Low/Ultra-low AR 41 46.6 14 40.0 405 46.6 460 46.3 

APR 18 20.5 10 28.6 228 26.2 256 25.8 

High AR 13 14.8 7 20.0 121 13.9 141 14.2 

Transanal excision 8 9.1 2 5.7 36 4.1 46 4.6 

Hartmanns 1 1.1 0 0 29 3.3 30 3.0 

Proctocolectomy 4 4.5 0 0 14 1.6 18 1.8 

Right hemicolectomy 0 0 0 0 7 0.8 7 0.7 

Left hemicolectomy 0 0 0 0 7 0.8 7 0.7 

Sigmoid colectomy 0 0 0 0 6 0.7 6 0.6 

Other 3 3.4 2 5.7 17 2.0 22 2.2 

Total 88 100.0 35 100.0 870 100.0 993 100.0 

 

 

Table 4.10-58  Completeness of excision by prioritised ethnicity for patients with non-metastatic rectal 
cancer. 

Residual disease 

Prioritised ethnicity 

Total % 

 

Māori Pacific nMnP 
 

N % N % N % p-value 

R2 (Macroscopic disease) 1 1.1 2 5.9 35 4.1 38 3.9 0.01* 

R1 (Microscopic disease) 
4 4.6 4 11.8 22 2.6 30 3.1 

 

R0 (Complete Excision) 67 77.0 24 70.6 673 79.6 764 79.0  

RX (Undeterminable) 4 4.6 0 0 15 1.8 19 2.0  

R1 (Microscopic disease)-R2 unknown 0 0 0 0 4 0.5 4 0.4  

R0 (Complete Excision)-R2 unknown 2 2.3 1 2.9 31 3.7 34 3.5  

RX (Undeterminable)- R2 unknown 1 1.1 0 0 4 0.5 5 0.5  

Unknown - R2=No 7 8.0 3 8.8 48 5.7 58 6.0  

Unknown 1 1.1 0 0 14 1.7 15 1.6  

Total 87 100.0 34 100.0 846 100.0 967 100.0  

*p-value compares R0, R1 and R2, RX(undeterminable) and unknowns are excluded 
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Table 4.10-59  Distance of tumour to circumferential resection margin reported by 
prioritised ethnicity for patients with non-metastatic rectal cancer 

Distance of tumour 
to circumferential 
resection margin 

reported 

Prioritised ethnicity 

Total 

 

p-value 

Māori Pacific nMnP 
 

N % N % N % % 
Yes 45 57.0 15 46.9 513 63.3 573 62.2 0.1 

No 34 43.0 17 53.1 297 36.7 348 37.8  

Total 79 100.0 32 100.0 810 100.0 921 100.0  

 

 

Table 4.10-60  Mesorectal quality by prioritised ethnicity for patients with non-
metastatic rectal cancer 

Mesorectal 
quality 

Prioritised ethnicity 

Total % 

 

Māori Pacific nMnP  

N % N % N % p-value 

Complete 19 24.1 6 18.8 186 23.0 211 22.9 0.3 

Incomplete 0 0 2 6.3 28 3.5 30 3.3  

Nearly complete 4 5.1 2 6.3 65 8.0 71 7.7  

Unknown 56 70.9 22 68.8 531 65.6 609 66.1  

Total 79 100.0 32 100.0 810 100.0 921 100.0  

 

 

Table 4.10-61  Length of stay post-operation to 
remove primary by prioritised ethnicity for patients 
with non-metastatic rectal cancer.  

Length of stay 
Prioritised ethnicity 

All Māori Pacific nMnP 

 Median 11.5 11.0 10.5 11.0 

Lower quartile 8.0 8.0 8.0 8.0 

Upper quartile 16.5 17.0 15.0 15.0 

Number unknown 7 2 114 123 
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Table 4.10-62  Evidence of return to theatre post-operation to remove primary 
disease by prioritised ethnicity for patients with non-metastatic rectal cancer 

Return to 
theatre 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 9 11.4 1 3.1 70 8.6 80 8.7 0.4 

No 65 82.3 29 90.6 671 82.8 765 83.1  

Unknown 5 6.3 2 6.3 69 8.5 76 8.3  

Total 79 100.0 32 100.0 810 100.0 921 100.0  

 

 

Table 4.10-63  Formation of an anastomosis during operation for removal of 
primary by prioritised ethnicity for patients with non-metastatic rectal cancer 

Anastomoses 
formed 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N %  

Yes 67 84.8 31 96.9 682 84.2 780 84.7  

No 10 12.7 1 3.1 111 13.7 122 13.2  

Unknown 2 2.5 0 0 17 2.1 19 2.1  

Total 79 100.0 32 100.0 810 100.0 921 100.0  

 

 

Table 4.10-64 Evidence of anastomotic leak in patients who had an anastomosis 
formed during their operation for removal of primary disease by prioritised 
ethnicity for patients with non-metastatic rectal cancer 

Anastomotic 
leak 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 5 7.5 1 3.2 29 4.3 35 4.5 0.4 

No 62 92.5 30 96.8 653 95.7 745 95.5  

Total 67 100.0 31 100.0 682 100.0 780 100.0  
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Table 4.10-65  Mortality within 30 days post-operation to remove primary disease 
by prioritised ethnicity for patients with non-metastatic rectal cancer 

Mortality 
within 30days 
post-surgery 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 2 2.5 0 0 18 2.2 20 2.2 0.9 

No 77 97.5 32 100.0 789 97.4 898 97.5  

Unknown 0 0 0 0 3 0.4 3 0.3  

Total 79 100.0 32 100.0 810 100.0 921 100.0  

 

 

Table 4.10-66  Mortality within 90 days post-operation to remove primary disease 
by prioritised ethnicity for patients with non-metastatic rectal cancer 

Mortality 
within 90days 
post-surgery 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 2 2.5 1 3.1 23 2.8 26 2.8 0.9 

No 77 97.5 31 96.9 784 96.8 892 96.9  

Unknown 0 0 0 0 3 0.4 3 0.3  

Total 79 100.0 32 100.0 810 100.0 921 100.0  

 

 
 

 

         

Table 4.10-67  Evidence of review at a colorectal multidisciplinary meeting by prioritised ethnicity for 
patients with non-metastatic rectal cancer 

MDM review 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

26-8 weeks before first treatment 6 6.6 1 2.4 50 5.4 57 5.4 0.02 

8-0 weeks before first treatment 28 30.8 10 23.8 270 29.2 308 29.1  

Within 4 weeks after first treatment 6 6.6 2 4.8 32 3.5 40 3.8  

Within 4-8 weeks after first treatment 2 2.2 0 0 13 1.4 15 1.4  

Within 8-12 weeks after first treatment 2 2.2 0 0 16 1.7 18 1.7  

No 30 33.0 26 61.9 438 47.3 494 46.6  

Unknown 17 18.7 3 7.1 107 11.6 127 12.0  

Total 91 100.0 42 100.0 926 100.0 1059 100.0  
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Table 4.10-68  Evidence of myocardial infarction post-operation to remove primary 
disease prior to discharge by prioritised ethnicity for patients with non-metastatic rectal 
cancer (p-value not calculated due to small numbers with myocardial infarction) 

Myocardial 
infarction occurring 
during the post op 
admission period 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N %  

Yes 1 1.3 1 3.1 13 1.6 15 1.6  

No 72 91.1 29 90.6 725 89.5 826 89.7  

Unknown 6 7.6 2 6.3 72 8.9 80 8.7  

Total 79 100.0 32 100.0 810 100.0 921 100.0  

 

 

Table 4.10-69  Evidence of pulmonary embolism post-operation to remove primary 
disease prior to discharge by prioritised ethnicity for patients with non-metastatic rectal 
cancer (p-value not calculated due to small numbers with pulmonary embolism) 

Pulmonary 
embolism occurring 
during the post op 
admission period 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N %  

Yes 0 0 0 0 6 0.7 6 0.7  

No 73 92.4 30 93.8 731 90.2 834 90.6  

Unknown 6 7.6 2 6.3 73 9.0 81 8.8  

Total 79 100.0 32 100.0 810 100.0 921 100.0  

 

  



 

  Page 334 of 432 
The PIPER Project final report, 7 August 2015 

4.10.2.6 Key points: surgical treatment for non-metastatic rectal cancer 
 

Demographic characteristics: 

- There were significant differences in age distribution by ethnicity;  Pacific had the 
greatest proportion of patients diagnosed at a young age, followed by Māori then 
nMnP.  

 
Primary removal: 

- There were similar proportions of patients who had their primary removed regardless 
of urban/rurality location. 

- The proportions with restorative resection (ultra-low AR, high AR & sigmoid 
colectomy) were 61%, 53.7% and 65.2% for urban, independent urban & rural 
respectively. 

 
Quality indicators: 

- The rates of R0 resection were 80%, 73% and 78% for urban, independent urban & 
rural respectively. 

- The rates of recording the tumour distance from the circumferential resection margin 
were 66%, 54% and 60% for urban, independent urban & rural respectively 

- The rates of complete mesorectal excision were generally low and were 24%, 17% and 
25% for urban, independent urban & rural respectively 

- While the pattern suggests quality may be lower in independent urban areas, the 
differences were not statistically significant.  

 
Discussion at MDM: 

- The proportion of patients with non-metastatic rectal cancer discussed pre-operatively 
at an MDM was low  

- Only 53% of rectal cancer patients had any MDM discussion of their case and only 35% 
of rectal cancer patients had an MDM discussion before the first treatment 
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4.10.2.7 Discussion: surgical treatment for non-metastatic rectal cancer 

Important epidemiological differences in the age distribution of rectal cancer by ethnicity are 
revealed by this study. Pacific patients have a much higher incidence or rectal cancer at a 
young age with 19% of rectal cancer in Pacific people diagnosed before 40 years of age as 
compared to 2.2% of Māori and 1.3% of nMnP. The age distribution in nMnP is predominantly 
later in life with 50% of cancers diagnosed after the age of 70 while the corresponding 
percentage is 24% for Māori and Pacific patients alike. Some of the difference will be 
accounted for by the differences in the age distribution in the population by ethnicity; the next 
phase of our work will present age-adjusted incidence rates. There does not appear to be a 
difference in the gender distribution of rectal cancer by ethnicity with 60% of rectal cancer 
diagnosed in men regardless of ethnicity. 

Effect of ethnicity on outcome of rectal cancer KPIs 

The numbers of Pacific and Māori in these analyses are too small to make statistically valid 
conclusions in some instances, however Pacific patients have a lower rate of removal of the 
primary tumour at 81% as opposed to 91% for nMnP and 95.6% for Māori. The R0 
(microscopic free surgical margin) rate is also lower for Pacific patients than nMnP and Māori. 
One plausible explanation for these two findings is that Pacific patients present with more 
advanced rectal cancer at diagnosis. Amongst those having a resection of the primary tumour 
there is no difference in the rate of restorative resection between ethnic groups at about 60% 
in all three groups.  

Effect of deprivation on rectal cancer KPIs 

Patients in Deprivation Index group 1-2 had had a higher proportion with removal of the 
primary at 96% compared to 90% in group 9-10. They also had a higher rate of restorative 
resection at 69% as compared to 59 % for groups 9-10.  

30 and 90 day Mortality  

The 30 and 90 day mortality following rectal cancer surgery in this series ,at 2.2% and 2.9% 
respectively, is good by international comparison with other large nationally collected datasets 
that incorporate both elective and emergency surgery rather than single unit or surgeon case 
series. 

Rurality and distance 

There was little difference in the KPIs between the urban and the rural population however 
the independent urban population had consistently worse outcome measures including 
restorative resection rates, R0 resection rate and rate of return to theatre. While the 
differences were not statistically significant this deserves further investigation.  

When the effect of rurality was measured by the distance of the patient’s residential address 
from the diagnostic facility a trend for poorer outcomes by distance was also observed for 
return to theatre rate.  
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Anastomotic leak rates 

The anastomotic leak rate was lower than reported in international literature.52, 75, 76 For our 
calculation of anastomotic leak, we included whether there was any evidence of anastomosis 
in the surgical note (any anastomosis) in the denominator. At the time of analysis we noted 
that this may have resulted in over-counting, including some non-colonic anastomoses. This 
highlights some of the difficulties with extracting information relating to factors subject to 
technical interpretation and therefore we advise caution in interpreting this result. 

 

  

Highlights: non-metastatic rectal cancer 

Surgical Treatment 
92% of patients with non-metastatic rectal cancer underwent resection 
of their primary  

Complete excision was reported for 79% of cases  

Distance to CRM was unknown for 37% of cases  

Mesorectal quality was unknown for 65% of patients 

Median length of post-operative stay was 10 days  

8% of patients had unplanned return to theatre 

30 day post-operative mortality was 2%, and 90 day post-operative 
mortality was 3% 

There was no evidence of MDM discussion for 48% of patients 
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4.10.3 Non-metastatic rectal cancer: neoadjuvant and adjuvant therapy 
 

4.10.3.1 Key performance indicators (KPIs) for neoadjuvant and adjuvant therapy for 
non-metastatic rectal cancer 

The key performance indicators used for describing the neoadjuvant and adjuvant treatment 
of rectal cancer in this section are: 

- Proportion of patients with non-metastatic rectal cancer receiving any radiotherapy 
- Whether radiotherapy was pre- or post-operative  
- Proportion receiving short vs. long course pre-op radiotherapy 
- Whether chemotherapy was delivered in combination with radiotherapy, what form 

this took, and whether it was completed 
- Proportion of patients  completing planned pre-op radiotherapy 
- Whether adjuvant chemotherapy was administered, and what form this took  

The optimal treatment strategy for rectal cancer has evolved dramatically over the last 30 
years since Heald described the total mesorectal excision (TME) procedure in 1982. Local 
recurrence rates of 25-40% were reported,77 however with TME, the local recurrence (LR) 
rate at 5 years following anterior resection was 4%. This very low rate of local recurrence was 
not seen in other institutions, where chemoradiotherapy (either pre- or post-operatively) 
remained a component of care. Based on the low rates of local recurrence from TME surgery, 
the technique was widely adopted. However results achieved by Heald et al were not always 
able to be immediately replicated and local recurrence remains a clinically important problem.  

Three prospective studies evaluated the benefit of pre-operative chemoradiotherapy 
compared with post-operative chemoradiotherapy. RTOG 9401 closed prematurely after 
accruing 53 patients, and NSABP R03 also closed early after accruing 267 of a planned 900 
patients. The German CAO/ARO/AIO-94 randomised study accrued 823 patients, and 
demonstrated a lower rate of local recurrence with a pre-operative strategy compared to a 
post-operative approach with no difference in overall survival (LR 7.1 v 10.1%; p=0.048).  

The EORTC 22921 study had a 2x2 factorial design and showed pre-operative radiotherapy 
was superior to post-operative radiotherapy, and pre-operative chemoradiotherapy was 
associated with lower local relapse than radiotherapy alone.78 

However the role of pre-operative (chemo)radiotherapy in the era of TME continues to be 
questioned, particularly given that irradiated patients have a higher rate of wound 
complications, greater problems with erections, and more dissatisfaction with bowel 
function.79 

Three randomised studies showed an improvement in local control with short-course pre-
operative radiotherapy compared to surgery alone, or surgery with selective post-operative 
radiotherapy if the surgical margin was involved.80-82 However these studies were criticised 
because not all surgeries were achieved in the mesorectal plane, and stage one patients were 
included.  
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Two studies have compared conventional long-course chemoradiotherapy with short-course 
radiotherapy, although inclusion criteria differed, and MRI staging was not mandated in the 
Polish study. Rates of local recurrence were not significantly different between arms in either 
trial,83, 84 although were numerically lower with long course in both.  

Because of higher toxicity with radiotherapy and acceptably low rates of local recurrence with 
TME surgery alone, many centres continue to risk-stratify patients, with T1-2N0 patients 
receiving surgery alone, and others selected for radiotherapy on the basis of either nodal 
positivity or threatened circumferential margin.  

The NZGG guideline notes “the addition of RT to surgery for patients with rectal cancer is 
beneficial; whenever possible, preoperative treatment is preferred since it is more effective 
and less toxic than postoperative treatment”. The guideline does not make an explicit 
recommendation on whether all patients or selected patients should receive 
(chemo)radiotherapy, and does not recommend a fractionation schedule. The NZ practice has 
not, to our knowledge, been previously described.  

The role of adjuvant chemotherapy following surgery also remains controversial. A recent 
meta-analysis of four trials found no evidence of benefit of adjuvant chemotherapy for patients 
with tumours 0-10cm from the anal verge whom had received treatment with 
chemoradiotherapy.85 This meta-analysis did not include the ADORE study, which was 
published at a similar time to the meta-analysis. The ADORE study compared 5FU/LV 
compared to FOLFOX in patients with pathological stage II or III rectal cancer following 
chemoradiotherapy and showed a significant improvement in DFS for FOLFOX over 5FU/LV.86 

The role of adjuvant chemotherapy following TME surgery alone or following short-course 
pre-operative radiotherapy has not been clarified. The NCCN guideline continues to 
recommend adjuvant chemotherapy even if a pCR has been obtained, and the ESMO guideline 
states that adjuvant chemotherapy can be given in stage III and high risk stage II disease.  

 

4.10.3.2 Neo-adjuvant therapy for rectal cancer 

4.10.3.2.1 Rurality of residence at diagnosis for rectal cancer 

Of the 924 patients with non-metastatic rectal cancer diagnosed in 2007 and 2008, 566 had 
radiotherapy as part of their initial treatment. Of these 481 had curative neoadjuvant therapy, 
60 had curative adjuvant therapy,  2 had both adjuvant and neoadjuvant, 17 had neoadjuvant 
therapy but it was not classed as curative (mostly palliative) and for 6 one or more of the 
necessary dates was unknown so their therapy could not be classified as either neoadjuvant or 
adjuvant.  

For 15 patients their address could not be linked to a rurality classification; these patients 
have been excluded from the tables looking at rurality.  

Overall 52% of the patients with non-metastatic rectal cancer patients received radiotherapy 
either pre-operatively or post-operatively (95% CI: 49 to 55) (Table 4.10-70). A greater 
proportion of patients in the rural areas had radiotherapy (64%) compared with urban areas 
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(49%) and independent urban areas (54%) (p=0.01). However the differences are likely to be 
at least partially attributable to differences in the populations of patients in urban vs. rural 
areas, such as age, gender, level of comorbidity and disease stage. Further analyses in the 
second phase will explore whether or not there would be any difference in the likelihood of 
receiving radiotherapy for an individual patient with the same demographic and clinical 
characteristics in urban compared with rural areas.  

The overall proportion of rectal cancer patients seeing both a medical and a radiation 
oncologist before surgery for resection of their primary tumour was 33% (95% CI: 30 to 37) 
(Table 4.10-71).  The proportion of patients who saw both specialists was higher in rural areas 
(43%) than urban areas (31%) or independent urban areas (35%) (p=0.04) (Table 4.10-71). 
55% of patients did not see either a radiation or a medical oncologist before surgery (51% to 
58%).  

Of the 473 patients who received any radiotherapy, 89% (95% CI: 86 to 91) received pre-
operative radiotherapy (Table 4.10-72). The proportions were similar in the urban and rural 
regions (p=0.4).  Long course radiotherapy was the most common form of radiotherapy; the 
proportion of those receiving any neoadjuvant therapy who received long course therapy was 
82% (95% CI:78 to 86) (Table 4.10-73).  There was no difference by urban/rural regions 
(p=0.8).  

Among the 331 patients who received long course radiotherapy, for 74% it was delivered in 
combination with chemotherapy,  and for 11% the chemotherapy was sequential. There was 
little difference by rurality (p=0.7) (Table 4.10-74). Of the 420 patients who received any 
preoperative radiotherapy over 94% completed the course as planned in all 3 regions. 

 

Table 4.10-70  Radiotherapy (overall) by rurality of residence at the time of diagnosis 
for patients with non-metastatic rectal cancer 

Any 
radiotherapy 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Any RT 315 49.3 83 54.2 75 64.1 473 52.0 0.01 

No RT 322 50.4 69 45.1 42 35.9 433 47.6  

Unknown 2 0.3 1 0.7 0 0 3 0.3  

Total 639 100.0 153 100.0 117 100.0 909 100.0  
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Table 4.10-71  Assessment by radiation and medical oncology before surgery by rurality of residence 
at time of diagnosis for patients with non-metastatic rectal cancer 

Specialist seen pre-surgery 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Medical and radiation oncology 199 31.1 54 35.3 50 42.7 303 33.3 0.04 

Medical oncology only 4 0.6 3 2.0 0 0 7 0.8  

Radiation oncology only 68 10.6 17 11.1 15 12.8 100 11.0  

Neither 368 57.6 79 51.6 52 44.4 499 54.9  

Total 639 100.0 153 100.0 117 100.0 909 100.0  

 

 

Table 4.10-72  Pre-operative radiotherapy by rurality of residence at time of 
diagnosis for patients with non-metastatic rectal cancer 

Pre-operative 
radiotherapy 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 276 87.6 77 92.8 67 89.3 420 88.8 0.4 

No 39 12.4 6 7.2 8 10.7 53 11.2  

Total 315 100.0 83 100.0 75 100.0 473 100.0  

 

 

Table 4.10-73  Form of pre-operative radiotherapy by rurality of residence at time of diagnosis for patients 
with non-metastatic rectal cancer 

Pre-operative radiotherapy 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Curative neo-adjuvant short course 49 15.6 11 13.3 12 16.0 72 15.2 0.8* 

Curative neo-adjuvant long course 219 69.5 60 72.3 52 69.3 331 70.0  

Curative neo-adjuvant course unknown 1 0.3 2 2.4 0 0 3 0.6  

Neo-adjuvant, other 7 2.2 4 4.8 3 4.0 14 3.0  

No neoadjuvant radiotherapy 39 12.4 6 7.2 8 10.7 53 11.2  

Total 315 100.0 83 100.0 75 100.0 473 100.0  

*p-value compares long and short course neo-adjuvant radiotherapy 
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Table 4.10-74  Chemo-radiation by rurality of residence at time of diagnosis for patients with non-
metastatic rectal cancer 

 

Type of long course radiotherapy 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Radiotherapy with chemotherapy 162 74.0 45 75.0 38 73.1 245 74.0 0.7 

Radiotherapy with sequential chemotherapy 20 9.1 8 13.3 7 13.5 35 10.6  

Radiation only 37 16.9 7 11.7 7 13.5 51 15.4  

Total 219 100.0 60 100.0 52 100.0 331 100.0  

 

 

 

 

 

 

 

 

Pre-operative chemotherapy was received by 292 of the 909 patients with non-metastatic 
rectal cancer (32%, 95% CI: 29 to 35).  The proportions for the three regions were 29% for 
urban areas, 37% for independent urban and 41% for rural areas (p=0.01).   In their first 
chemotherapy regimen 72% of the patients who received chemotherapy were on 5FU while 
28% received capecitabine, an oral analogue of 5FU. The proportions of 5FU to capecitabine 
did not vary by rurality (0.2) (Table 4.10-76).  

Table 4.10-77  shows the reasons for stopping the first chemotherapy regimen. Of the 15% 
who stopped early the most common reason was toxicity.  

 

 

Table 4.10-75  Completion of pre-operative radiotherapyby rurality of residence at 
time of diagnosis for patients with non-metastatic rectal cancer 

Completed 
planned pre-

op 
radiotherapy 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Yes 271 98.2 76 98.7 63 94.0 410 97.6 0.1 

No 5 1.8 1 1.3 4 6.0 10 2.4 

Total 276 100.0 77 100.0 67 100.0 420 100.0 
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Table 4.10-76  Pre-operative chemotherapy by rurality of residence at time of 
diagnosis 

Chemotherapy 
received 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

5FU 129 69.0 42 73.7 39 81.3 210 71.9 0.2 

Capecitabine 58 31.0 15 26.3 9 18.8 82 28.1  

Total 187 100.0 57 100.0 48 100.0 292 100.0  

 

 

Table 4.10-77  Reason given for stopping first regimen of chemotherapy by rurality of residence 
at time of diagnosis 

Reason for stopping chemotherapy 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Toxicity 20 10.7 10 17.5 6 12.5 36 12.3 

Unrelated adverse event, co-morbidity 2 1.1 1 1.8 1 2.1 4 1.4 

Patient request 2 1.1 0 0 0 0 2 0.7 

Other 1 0.5 1 1.8 0 0 2 0.7 

Planned duration complete 162 86.6 45 78.9 41 85.4 248 84.9 

Total 187 100.0 57 100.0 48 100.0 292 100.0 

 

4.10.3.2.2 Distance of residence from health facility of diagnosis for rectal cancer 

There were 20 patients for whom the distance from their residence to the health facility where 
their disease was diagnosed could not be calculated, leaving 904 patients with non-metastatic 
rectal cancer for the distance analyses.  

The proportion of those who received pre-operative radiotherapy increased with distance 
from the diagnostic facility, although the difference was not statistically significant (p=0.2) 
(Table 4.10-78). Any differences may be related to underlying differences in patient 
characteristics. This will be explored in the second phase of analysis.   

There was no overall difference in the proportions of patients who were assessed by radiation 
and/or medical oncology before surgery by distance of residence from health facility of 
diagnosis (p=0.1), and no differences in the proportion who received pre-operative 
radiotherapy (p=0.2) (Table 4.10-79, Table 4.10-80). The proportion who received long course 
neo-adjuvant therapy was highest among patients living the areas that were 5-10km from the 
health facility of diagnosis (81% compared with 61-72% either closer or further away) but the 
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differences were not statistically significant (p=0.1) (Table 4.10-81).  There was little 
difference in the proportions who received chemotherapy either at the same time as the 
radiotherapy (chemoradiation) or sequentially by distance from the health facility of diagnosis 
(p=0.95) or in the proportions who completed the planned course of radiotherapy (p=0.6) 
(Table 4.10-82, Table 4.10-83). 

Of the patients who received pre-operative chemotherapy, the proportion receiving 5FU 
rather than capecitabine was higher in the areas 5-10km from the health facility where they 
were diagnosed (80%) than in other areas (64-73%) but the differences were not statistically 
significant (p=0.5) (Table 4.10-84). The numbers stopping chemotherapy early were too small 
for making comparisons by distance (Table 4.10-85).  
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Table 4.10-78  Radiotherapy (overall) by distance of residence at the time of diagnosis from the health facility 
where the diagnosis was made for patients with non-metastatic rectal cancer 

Any 
radiotherapy 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Any RT 152 46.8 93 54.1 78 54.5 94 55.6 54 56.8 471 52.1 0.2 

No RT 171 52.6 79 45.9 65 45.5 74 43.8 41 43.2 430 47.6  

Unknown 2 0.6 0 0 0 0 1 0.6 0 0 3 0.3  

Total 325 100.0 172 100.0 143 100.0 169 100.0 95 100.0 904 100.0  

 

 

Table 4.10-79  Assessment by radiation and medical oncology before surgeryby distance of residence at the time of diagnosis from 
the health facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Specialist seen pre-surgery 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Medical and radiation oncology 102 31.4 64 37.2 47 32.9 66 39.1 24 25.3 303 33.5 0.1 

Medical oncology only 4 1.2 1 0.6 0 0 1 0.6 1 1.1 7 0.8  

Radiation oncology only 35 10.8 13 7.6 16 11.2 16 9.5 19 20.0 99 11.0  

Neither 184 56.6 94 54.7 80 55.9 86 50.9 51 53.7 495 54.8  

Total 325 100.0 172 100.0 143 100.0 169 100.0 95 100.0 904 100.0  
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Table 4.10-80  Pre-operative radiotherapy by distance of residence at the time of diagnosis from the health facility 
where the diagnosis was made for patients with non-metastatic rectal cancer 

Pre-operative 
radiotherapy 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 134 88.2 88 94.6 65 83.3 83 88.3 49 90.7 419 89.0 0.2 

No 18 11.8 5 5.4 13 16.7 11 11.7 5 9.3 52 11.0  

Total 152 100.0 93 100.0 78 100.0 94 100.0 54 100.0 471 100.0  

 

 

Table 4.10-81 Form of pre-operative radiotherapy by distance of residence at the time of diagnosis from the health facility where 
the diagnosis was made for patients with non-metastatic rectal cancer 

 

Pre-operative radiotherapy 

Distance from residence to facility of diagnosis (km) 

Total % p-value* 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Curative neo-adjuvant short course 22 14.5 9 9.7 14 17.9 13 13.8 13 24.1 71 15.1 0.1 

Curative neo-adjuvant long course 109 71.7 75 80.6 51 65.4 63 67.0 33 61.1 331 70.3  

Curative neo-adjuvant course unknown 0 0 1 1.1 0 0 1 1.1 1 1.9 3 0.6  

Neo-adjuvant, other 3 2.0 3 3.2 0 0 6 6.4 2 3.7 14 3.0  

No neoadjuvant radiotherapy 18 11.8 5 5.4 13 16.7 11 11.7 5 9.3 52 11.0  

Total 152 100.0 93 100.0 78 100.0 94 100.0 54 100.0 471 100.0  

*p-value compares short and long course neo-adjuvant radiotherapy 
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Table 4.10-82  Chemo-radiation by ruralityby distance of residence at the time of diagnosis from the health facility where the diagnosis 
was made for patients with non-metastatic rectal cancer 

 

Type of long course radiotherapy 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Radiotherapy with chemotherapy 81 74.3 54 72.0 39 76.5 47 74.6 24 72.7 245 74.0 0.95 

Radiotherapy with sequential chemotherapy 10 9.2 7 9.3 7 13.7 7 11.1 4 12.1 35 10.6  

Radiotherapy only 18 16.5 14 18.7 5 9.8 9 14.3 5 15.2 51 15.4  

Total 109 100.0 75 100.0 51 100.0 63 100.0 33 100.0 331 100.0  

 

 

Table 4.10-83  Completion of pre-operative radiotherapyby distance of residence at the time of diagnosis from the 
health facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Completed 
planned pre-

op 
radiotherapy 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Yes 132 98.5 85 96.6 63 96.9 80 96.4 49 100.0 409 97.6 0.6 

No 2 1.5 3 3.4 2 3.1 3 3.6 0 0 10 2.4  

Total 134 100.0 88 100.0 65 100.0 83 100.0 49 100.0 419 100.0  
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Table 4.10-84  Pre-operative chemotherapyby distance of residence at the time of diagnosis from the health facility 
where the diagnosis was made for patients with non-metastatic rectal cancer 

Chemotherapy 
regimen 

Distance from residence to facility of diagnosis (km) 

Total % p-value 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

5FU 67 69.8 49 80.3 32 68.1 44 73.3 18 64.3 210 71.9 0.5 

Capecitabine 29 30.2 12 19.7 15 31.9 16 26.7 10 35.7 82 28.1  

Total 96 100.0 61 100.0 47 100.0 60 100.0 28 100.0 292 100.0  

 

 

Table 4.10-85  Reason given for stopping first regimen of chemotherapyby distance of residence at the time of diagnosis from the 
health facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Reason for stopping chemotherapy 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Toxicity 10 10.4 9 14.8 3 6.4 12 20.0 2 7.1 36 12.3 

Unrelated adverse event, co-morbidity 1 1.0 0 0 1 2.1 2 3.3 0 0 4 1.4 

Patient request 1 1.0 1 1.6 0 0 0 0 0 0 2 0.7 

Other 0 0 1 1.6 0 0 1 1.7 0 0 2 0.7 

Planned duration complete 84 87.5 50 82.0 43 91.5 45 75.0 26 92.9 248 84.9 

Total 96 100.0 61 100.0 47 100.0 60 100.0 28 100.0 292 100.0 

 



 

  Page 348 of 432 
The PIPER Project final report, 7 August 2015 

4.10.3.2.3 Area deprivation of residence at diagnosis for rectal cancer 

The proportion of patients who had received any radiotherapy did not vary by area 
deprivation of residence at diagnosis (p=0.7) (Table 4.10-86), and neither did the specialist(s) 
seen before surgery (p=0.4) (Table 4.10-87).  The proportion receiving pre-operative 
radiotherapy was similarly consistent across levels of deprivation (p=0.1). Although not 
statistically significant, there is a suggestion that those in deprivation areas 9-10 may be more 
likely to have short course radiotherapy than long course, compared with other deprivation 
quintiles (58% vs 70-77% for the other groups) (p=0.4) (Table 4.10-88, Table 4.10-89).  The 
proportions receiving chemoradiation were higher in the lower deprivation areas (1-2) (84%) 
than in areas of higher deprivation (9-10) (74%), but the differences were not statistically 
significant (0.1) (Table 4.10-90).  A very high proportion of patients completed radiotherapy 
as planned in all areas (Table 4.10-91). The proportions of those receiving pre-operative 
chemotherapy who were on 5FU vs capecitabine were  lower in the areas of highest 
deprivation (9-10) (59% vs 69-81% elsewhere), but the difference was not statistically 
significant (p=0.2) (Table 4.10-92).  
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Table 4.10-87 Assessment by radiation and medical oncology before surgery by area deprivation of residence at time of diagnosis 
for patients with non-metastatic rectal cancer 

Specialist seen pre-surgery 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Medical and radiation oncology 68 35.8 70 35.5 69 34.5 58 33.1 37 26.2 302 33.4 0.4 

Medical oncology only 2 1.1 1 0.5 3 1.5 1 0.6 0 0 7 0.8  

Radiation oncology only 17 8.9 22 11.2 22 11.0 19 10.9 18 12.8 98 10.9  

Neither 103 54.2 104 52.8 106 53.0 97 55.4 86 61.0 496 54.9  

Total 190 100.0 197 100.0 200 100.0 175 100.0 141 100.0 903 100.0  

 

 

Table 4.10-86  Radiotherapy (overall) by area deprivation of residence at time of diagnosis for patients with non-
metastatic rectal cancer 

Any 
radiotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Any RT 99 52.1 108 54.8 103 51.5 93 53.1 67 47.5 470 52.0 0.7 

No RT 91 47.9 88 44.7 95 47.5 82 46.9 74 52.5 430 47.6  

Unknown 0 0 1 0.5 2 1.0 0 0 0 0 3 0.3  

Total 190 100.0 197 100.0 200 100.0 175 100.0 141 100.0 903 100.0  
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Table 4.10-88  Pre-operative radiotherapy by area deprivation of residence at time of diagnosis for patients with 
non-metastatic rectal cancer 

Pre-operative 
radiotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 86 86.9 97 89.8 95 92.2 82 88.2 57 85.1 417 88.7 0.1 

No 13 13.1 11 10.2 8 7.8 11 11.8 10 14.9 53 11.3  

Total 99 100.0 108 100.0 103 100.0 93 100.0 67 100.0 470 100.0  

 

 

Table 4.10-89  Form of pre-operative radiotherapy by area deprivation of residence at time of diagnosis for patients with non-metastatic 
rectal cancer 

Pre-operative radiotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Curative neo-adjuvant short course 16 16.2 13 12.0 15 14.6 13 14.0 14 20.9 71 15.1 0.4* 

Curative neo-adjuvant long course 69 69.7 77 71.3 79 76.7 65 69.9 39 58.2 329 70.0  

Curative neo-adjuvant course unknown 0 0 0 0 0 0 1 1.1 2 3.0 3 0.6  

Neo-adjuvant, other 1 1.0 7 6.5 1 1.0 3 3.2 2 3.0 14 3.0  

No neoadjuvant radiotherapy 13 13.1 11 10.2 8 7.8 11 11.8 10 14.9 53 11.3  

Total 99 100.0 108 100.0 103 100.0 93 100.0 67 100.0 470 100.0  

*p-value compares short and long course neo-adjuvant radiotherapy 
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Table 4.10-90  Chemo-radiation by rurality by area deprivation of residence at time of diagnosis for patients with non-metastatic rectal cancer 

Type of long course radiotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Radiotherapy with chemotherapy 58 84.1 59 76.6 55 69.6 43 66.2 29 74.4 244 74.2 0.1 

Radiotherapy with sequential chemotherapy 8 11.6 5 6.5 12 15.2 7 10.8 3 7.7 35 10.6  

Radiotherapy only 3 4.3 13 16.9 12 15.2 15 23.1 7 17.9 50 15.2  

Total 69 100.0 77 100.0 79 100.0 65 100.0 39 100.0 329 100.0  

 

 

Table 4.10-91  Completion of pre-operative radiotherapy by area deprivation of residence at time of 
diagnosis for patients with non-metastatic rectal cancer 

Completed 
planned pre-

op 
radiotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Yes 86 100.0 96 99.0 91 95.8 77 93.9 57 100.0 407 97.6 

No 0 0 1 1.0 4 4.2 5 6.1 0 0 10 2.4 

Total 86 100.0 97 100.0 95 100.0 82 100.0 57 100.0 417 100.0 
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Table 4.10-92  Pre-operative chemotherapy by area deprivation of residence at time of diagnosis for patients with 
non-metastatic rectal cancer 

Chemotherapy 
regimen 

NZ Deprivation Index of residence at time of diagnosis 

Total % p-value 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

5FU 47 69.1 54 80.6 51 72.9 37 71.2 20 58.8 209 71.8 0.2 

Capecitabine 21 30.9 13 19.4 19 27.1 15 28.8 14 41.2 82 28.2  

Total 68 100.0 67 100.0 70 100.0 52 100.0 34 100.0 291 100.0  

 

 

Table 4.10-93  Reason given for stopping first regimen of chemotherapy by area deprivation of residence at time of diagnosis for 
patients with non-metastatic rectal cancer 

Reason for stopping chemotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Toxicity 7 10.3 7 10.4 8 11.4 7 13.5 7 20.6 36 12.4 

Unrelated adverse event, co-morbidity 1 1.5 1 1.5 1 1.4 1 1.9 0 0 4 1.4 

Patient request 1 1.5 0 0 0 0 0 0 1 2.9 2 0.7 

Other 0 0 0 0 1 1.4 1 1.9 0 0 2 0.7 

Planned duration complete 59 86.8 59 88.1 60 85.7 43 82.7 26 76.5 247 84.9 

Total 68 100.0 67 100.0 70 100.0 52 100.0 34 100.0 291 100.0 
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4.10.3.2.4 Ethnicity for rectal cancer 

Of the 1066 patients presenting with non-metastatic rectal cancer, 1063 were diagnosed in 
2006-2009. For 4 of these patients ethnicity was unknown.   

The proportion of Māori who received any radiotherapy was 63%, for Pacific patients it was 
43% and for nMnP patients it was 53% (p=0.09) (Table 4.10-94).  The differences were not 
statistically significant, although the numbers are small even in the extended cohort once we 
restrict the PIPER group to those with non-metastatic rectal cancer. Furthermore, the 
apparent difference might be explained by differences in age, comorbidity, disease stage and 
different practices in different treating centres.  

A greater proportion of Māori patients were assessed by both medical and radiation oncology 
before surgery (52% compared with 33% of Pacific patients and 33% of nMnP patients, 
p=0.001) (Table 4.10-95). The proportions who had preoperative radiotherapy varied by 
ethnicity (81% for Māori, 94% for Pacific and 89% for nMnP), but the differences were not 
statistically significant (p=0.1) (Table 4.10-96). 

For Māori patients the proportion of those who received pre-operative radiotherapy who were 
given long course radiotherapy was 91%, for Pacific patients it was 94% and nMnP 81% 
(Table 4.10-97). The proportions who received chemoradiation were similar in the three 
ethnic groups (73-75%) (Table 4.10-98). However in the subgroup of patients who received 
radiotherapy the numbers were very small so none of the estimates for Māori patients and 
Pacific patients are very precise.  

The proportions of patients who received preoperative chemotherapy were 45% for Māori 
patients, 31% for Pacific patients and 32% for nMnP (Table 4.10-100). Of those on 
chemotherapy, the proportions on capecitabine were 20% for Māori, 46% for Pacific and 28% 
for nMnP (but p=0.2).  

 

Table 4.10-94  Radiotherapy (overall) by prioritised ethnicity for patients with 
non-metastatic rectal cancer 

Any 
radiotherapy 

Prioritised ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Any RT 57 62.6 18 42.9 488 52.7 563 53.2 0.09 

No RT 34 37.4 23 54.8 435 47.0 492 46.5  

Unknown 0 0 1 2.4 3 0.3 4 0.4  

Total 91 100.0 42 100.0 926 100.0 1059 100.0  

 

 

 



 

  Page 354 of 432 
The PIPER Project final report, 7 August 2015 

Table 4.10-95  Assessment by radiation and medical oncology before surgeryby prioritised ethnicity 
for patients with non-metastatic rectal cancer 

Specialist seen pre-surgery 

Prioritised ethnicity 

Total % p-value 

Māori Pacific  nMnP 

N % N % N % 

Medical and radiation oncology 47 51.6 14 33.3 302 32.6 363 34.3 0.001 

Medical oncology only 0 0 0 0 7 0.8 7 0.7  

Radiation oncology only 4 4.4 0 0 109 11.8 113 10.7  

Neither 40 44.0 28 66.7 508 54.9 576 54.4  

Total 91 100.0 42 100.0 926 100.0 1059 100.0  

 

 

Table 4.10-96  Pre-operative radiotherapy by prioritised ethnicity for patients with 
non-metastatic rectal cancer 

Pre-operative 
radiotherapy 

Prioritised ethnicity 

Total % p-value 

Māori Pacific  nMnP 

N % N % N % 

Yes 46 80.7 17 94.4 434 88.9 497 88.3 0.1 

No 11 19.3 1 5.6 54 11.1 66 11.7  

Total 57 100.0 18 100.0 488 100.0 563 100.0  

 

 

Table 4.10-97  Form of pre-operative radiotherapy by prioritised ethnicity for patients with non-
metastatic rectal cancer 

 

Pre-operative radiotherapy 

Prioritised ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Curative neo-adjuvant short course 4 7.0 1 5.6 81 16.6 86 15.3 0.1* 

Curative neo-adjuvant long course 39 68.4 15 83.3 337 69.1 391 69.4  

Curative neo-adjuvant course unknown 1 1.8 0 0 2 0.4 3 0.5  

Neo-adjuvant, other 2 3.5 1 5.6 14 2.9 17 3.0  

No neoadjuvant radiotherapy 11 19.3 1 5.6 54 11.1 66 11.7  

Total 57 100.0 18 100.0 488 100.0 563 100.0  

*p-value compares long and short course neo-adjuvant radiotherapy 
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Table 4.10-98  Chemo-radiation by ruralityby prioritised ethnicity for patients with non-metastatic 
rectal cancer 

 

Type of long course radiotherapy 

Prioritised ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Radiotherapy with chemotherapy 29 74.4 11 73.3 253 75.1 293 74.9 0.1 

Radiotherapy with sequential chemotherapy 8 20.5 1 6.7 33 9.8 42 10.7  

Radiotherapy only 2 5.1 3 20.0 51 15.1 56 14.3  

Total 39 100.0 15 100.0 337 100.0 391 100.0  

 

 

Table 4.10-99  Completion of pre-operative radiotherapy by prioritised ethnicity for 
patients with non-metastatic rectal cancer 

Completed 
planned pre-

op 
radiotherapy 

Prioritised ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

Yes 45 97.8 17 100.0 423 97.5 485 97.6 0.9999 

No 1 2.2 0 0 11 2.5 12 2.4  

Total 46 100.0 17 100.0 434 100.0 497 100.0  

 

 

Table 4.10-100  Pre-operative chemotherapy by prioritised ethnicity for patients with 
non-metastatic rectal cancer 

Chemotherapy 
regimen 

Ethnicity 

Total % p-value 

Māori Pacific nMnP 

N % N % N % 

5FU 33 80.5 7 53.8 213 72.4 253 72.7 0.2 

Capecitabine 8 19.5 6 46.2 81 27.6 95 27.3  

Total 41 100.0 13 100.0 294 100.0 348 100.0  
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Table 4.10-101  Reason given for stopping first regimen of chemotherapy by prioritised ethnicity 
for patients with non-metastatic rectal cancer 

Reason for stopping chemotherapy 

Prioritised ethnicity 

Total % 

Māori Pacific nMnP 

N % N % N % 

Toxicity 3 7.3 1 7.7 39 13.3 43 12.4 

Unrelated adverse event, co-morbidity 2 4.9 0 0 5 1.7 7 2.0 

Patient request 0 0 0 0 2 0.7 2 0.6 

Other 0 0 0 0 2 0.7 2 0.6 

Planned duration complete 36 87.8 12 92.3 246 83.7 294 84.5 

Total 41 100.0 13 100.0 294 100.0 348 100.0 

 

 

4.10.3.3 Adjuvant therapy for rectal cancer 
 

4.10.3.3.1 Rurality of residence at diagnosis for rectal cancer 

Of the 473 patients with non-metastatic rectal cancer who received radiotherapy (either pre- 
or post-operative), 49 (10%) had curative adjuvant (post-operative) radiotherapy (95% CI:78 
to 14) (Table 4.10-102). This equates to 5% of the total group of patients with non-metastatic 
rectal cancer.  There was no evidence of a difference in proportions in the 3 urban/rural 
groups (p=0.5). Of the 49 who received radiotherapy it was given concurrently with 
chemotherapy in 39% of the patients (95% CI: 25 to  54) (Table 4.10-103). Comparisons by 
rurality are limited by the small numbers. 

 

Table 4.10-102  Curative post-operative radiotherapy by rurality of residence at time 
of diagnosis for patients with non-metastatic rectal cancer who received radiotherapy 

Post-operative 
radiotherapy 

Rurality of residence at time of diagnosis 

Total % p-value 

Urban 
Independent 

urban Rural 

N % N % N % 

Curative adjuvant 34 10.8 6 7.2 9 12.0 49 10.4 0.5 

Adjuvant, other 2 0.6 0 0 0 0 2 0.4  

No post-op 
radiotherapy 279 88.6 77 92.8 66 88.0 422 89.2 

 

Total 315 100.0 83 100.0 75 100.0 473 100.0  
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Table 4.10-103  Post-operative chemoradiation by rurality of residence at time of diagnosis 
for patients with non-metastatic rectal cancer  

Post-operative radiotherapy 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Radiotherapy with chemotherapy 13 38.2 2 33.3 4 44.4 19 38.8 

Radiotherapy only 21 61.8 4 66.7 5 55.6 30 61.2 

Total 34 100.0 6 100.0 9 100.0 49 100.0 

 

Of the 909 patients with non-metastatic rectal cancer, 832 had their primary tumour resected. 
The proportion who were seen by a medical oncologist at some point during their initial 
treatment was 60% (95% CI: 57 to 63) (Table 4.10-104).  There were some differences in the 
proportions between urban and rural areas (rural 66%, urban 59% and independent urban 
61%), but they were not statistically significant. We note that the comparison of the crude 
proportions across groups is not very informative regarding equity of service delivery because 
of the variations in distribution of age, gender, comorbidity and disease characteristics across 
the groups.  

Of the 832 patients who had their primary tumour resected,  55%  (95% CI: 52 to 58) were 
offered chemotherapy as part of their initial treatment, either pre- or post- surgery (92% of 
those seen by a medical oncologist) (Table 4.10-105). 

There were 291 patients who received adjuvant chemotherapy, 73% had either 5FU or 
capecitabine alone and 28% had 5FU/capecitabine plus oxaliplatin (Table 4.10-106).  The 
percentage on oral chemotherapy (capecitabine) was 40% (95% CI:35 to 46).  The differences 
by rurality were not statistically significant (p=0.4), but the numbers outside urban areas were 
fairly small (Table 4.10-107). 

Where adjuvant chemotherapy was not completed as planned, we looked at the reason given 
for stopping. Of the 291 patients who received adjuvant therapy, 99 stopped early (34%) 
(Table 4.10-108).  The proportion of these who stopped early due to toxicity was 63%.  For the 
patients on post-operative adjuvant therapy who also had pre-operative chemotherapy, the 
proportion who completed at least 18 weeks of post-operative adjuvant  therapy was 47% 
(95% CI: 40to 55) (Table 4.10-109).  For patients on post-operative adjuvant therapy who did 
not have pre-operative chemotherapy the proportion who completed at least 24 weeks of 
post-operative adjuvant therapy was 41% (95% CI: 32% to 50%).  
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Table 4.10-104  Assessment by medical oncologyeither pre- or post-surgery by 
rurality of residence at time of diagnosis for patients with non-metastatic rectal 
cancer 

Medical 
oncology 

FSA 
attended 

Rurality of residence at time of diagnosis 

Total % 

 

Urban 
Independent 

urban Rural 
 

N % N % N % p-value 

Yes 341 58.6 86 61.0 72 66.1 499 60.0 0.3 

No 240 41.2 54 38.3 37 33.9 331 39.8  

Unknown 1 0.2 1 0.7 0 0 2 0.2  

Total 582 100.0 141 100.0 109 100.0 832 100.0  

 

 

Table 4.10-105  Chemotherapy offered either pre- or post-surgery by rurality of 
residence at time of diagnosis for patients with non-metastatic rectal cancer 

Chemotherapy 
offered 

Rurality of residence at time of diagnosis 

Total % 

 

Urban 
Independent 

urban Rural 
 

N % N % N % p-value 

Yes 310 53.3 80 56.7 67 61.5 457 54.9 0.2 

No 271 46.6 60 42.6 41 37.6 372 44.7  

Unknown 1 0.2 1 0.7 1 0.9 3 0.4  

Total 582 100.0 141 100.0 109 100.0 832 100.0  

 

 

Table 4.10-106  Post-operative chemotherapy regimen by rurality of residence at time 
of diagnosis for patients with non-metastatic rectal cancer 

Post-op Chemotherapy 
regimen 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Capecitabine alone 70 34.7 19 42.2 19 43.2 108 37.1 

5FU alone 74 36.6 15 33.3 14 31.8 103 35.4 

Capecitabine + oxaliplatin 45 22.3 10 22.2 10 22.7 65 22.3 

5FU + oxaliplatin 13 6.4 1 2.2 1 2.3 15 5.2 

Total 202 100.0 45 100.0 44 100.0 291 100.0 
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Table 4.10-107  Post-operative use of oral chemotherapy by rurality of residence at 
time of diagnosis for patients with non-metastatic rectal cancer 

Chemotherapy 
regimen 

Rurality of residence at time of diagnosis 

Total % 

 

Urban 
Independent 

urban Rural 
 

N % N % N % p-value 

5FU 115 56.9 29 64.4 29 65.9 173 59.5 0.4 

Capecitabine 87 43.1 16 35.6 15 34.1 118 40.5  

Total 202 100.0 45 100.0 44 100.0 291 100.0  

 

 

Table 4.10-108  Reason for stopping chemotherapyearly by rurality of residence at time of 
diagnosis for patients with non-metastatic rectal cancer 

Reason for stopping chemotherapy 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Toxicity 42 65.6 9 50.0 11 64.7 62 62.6 

Unrelated adverse event, co-morbidity 3 4.7 1 5.6 3 17.6 7 7.1 

Progression of cancer or recurrence 0 0 3 16.7 1 5.9 4 4.0 

Patient request 8 12.5 1 5.6 2 11.8 11 11.1 

Change of chemotherapy 6 9.4 0 0 0 0 6 6.1 

Other 1 1.6 2 11.1 0 0 3 3.0 

Unknown 4 6.3 2 11.1 0 0 6 6.1 

Total 64 100.0 18 100.0 17 100.0 99 100.0 
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Table 4.10-109  Duration of chemotherapy by rurality of residence at time of diagnosis for 
patients with non-metastatic rectal cancer 

Duration of chemotherapy (chem) 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural 

N % N % N % 

Pre-op chem Adjuvant:  

9 7.8 4 14.3 2 6.7 15 8.6  At least 24 weeks 

18-23 weeks 52 44.8 7 25.0 8 26.7 67 38.5 

Less than 18 weeks 54 46.6 16 57.1 19 63.3 89 51.1 

Unknown 1 0.9 1 3.6 1 3.3 3 1.7 

Total 116 100.0 28 100.0 30 100.0 174 100.0 

No pre-op 
chem 
 

Adjuvant: 

37 43.0 7 41.2 4 28.6 48 41.0 At least 24 weeks 

18-23 weeks 28 32.6 6 35.3 4 28.6 38 32.5 

Less than 18 weeks 15 17.4 3 17.6 5 35.7 23 19.7 

Unknown 6 7.0 1 5.9 1 7.1 8 6.8 

Total 86 100.0 17 100.0 14 100.0 117 100 

Total 202 100.0 45 100.0 44 100.0 291 100.0 

 

 

4.10.3.3.2 Distance of residence from health facility of diagnosis for rectal cancer 

There were 471 patients with non-metastatic rectal cancer who received radiotherapy (either 
pre- or post-operatively) for whom distance from health facility of diagnosis was known. 
There were some differences in the estimates of proportions receiving curative post-operative 
radiotherapy (of those who received any radiotherapy) (from 4-15%), but these differences 
were not statistically significant (p=0.2), indicating these differences could be due to random 
variation (Table 4.10-110).  

The proportion of patients who attended an assessment by a medical oncologist did not vary 
greatly by distance from the health facility of diagnosis (proportions between 55% and 64%, 
p=0.5) (Table 4.10-112). There was more data here (n=827) as this was measured on all 
patients with non-metastatic rectal cancer.  The proportions of patients offered chemotherapy 
were similar in the distance groups (p=0.95) (Table 4.10-113). The proportion of patients on 
capecitabine, the oral analogue of 5FU,  did not appear to increase with increasing distance 
from the health facility of diagnosis (p=0.1) (Table 4.10-114).  We did not observe any patterns 
in duration of chemotherapy by distance from the health facility of diagnosis (Table 4.10-116). 
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Table 4.10-110  Curative post-operative radiotherapy by distance of residence at time of diagnosis to the health facility 
where the diagnosis was made for patients with non-metastatic rectal cancer who received radiotherapy 

Post-operative 
radiotherapy 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Curative adjuvant 17 11.2 4 4.3 12 15.4 10 10.6 5 9.3 48 10.2 0.2 

Adjuvant, other 1 0.7 0 0 1 1.3 0 0 0 0 2 0.4  

No 134 88.2 89 95.7 65 83.3 84 89.4 49 90.7 421 89.4  

Total 152 100.0 93 100.0 78 100.0 94 100.0 54 100.0 471 100.0  

 

 

 

Table 4.10-111  Post-operative chemoradiation by distance of residence at time of diagnosis to the health facility where the 
diagnosis was made for patients with non-metastatic rectal cancer 

Post-operative radiotherapy 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Radiotherapy with chemotherapy 4 23.5 4 100.0 4 33.3 4 40.0 2 40.0 18 37.5 

Radiotherapy only 13 76.5 0 0 8 66.7 6 60.0 3 60.0 30 62.5 

Total 17 100.0 4 100.0 12 100.0 10 100.0 5 100.0 48 100.0 
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Table 4.10-112  Assessment by medical oncology either pre- or post-surgery by distance of residence at time of 
diagnosis to the health facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Medical 
oncology 

FSA 
attended 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 173 58.1 96 63.6 79 58.5 98 63.2 48 54.5 494 59.7 0.5 

No 124 41.6 54 35.8 56 41.5 57 36.8 40 45.5 331 40.0  

Unknown 1 0.3 1 0.7 0 0 0 0 0 0 2 0.2  

Total 298 100.0 151 100.0 135 100.0 155 100.0 88 100.0 827 100.0  

 

 

Table 4.10-113  Chemotherapy offered either pre- or post-surgery by distance of residence at time of diagnosis to the 
health facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Chemotherapy 
offered 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 156 52.3 88 58.3 76 56.3 88 56.8 45 51.1 453 54.8 0.95 

No 141 47.3 62 41.1 59 43.7 66 42.6 43 48.9 371 44.9  

Unknown 1 0.3 1 0.7 0 0 1 0.6 0 0 3 0.4  

Total 298 100.0 151 100.0 135 100.0 155 100.0 88 100.0 827 100.0  
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Table 4.10-114 Post operative chemotherapy regimen by distance of residence at time of diagnosis to the health 
facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Chemotherapy regimen 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Capecitabine alone 38 40.0 16 25.8 20 38.5 26 49.1 6 23.1 106 36.8 

5FU alone 37 38.9 27 43.5 15 28.8 14 26.4 9 34.6 102 35.4 

Capecitabine + oxaliplatin 17 17.9 13 21.0 14 26.9 11 20.8 10 38.5 65 22.6 

5FU + oxaliplatin 3 3.2 6 9.7 3 5.8 2 3.8 1 3.8 15 5.2 

Total 95 100.0 62 100.0 52 100.0 53 100.0 26 100.0 288 100.0 

 

 

Table 4.10-115  Post-operative use of oral chemotherapy by distance of residence at time of diagnosis to the health 
facility where the diagnosis was made for patients with non-metastatic rectal cancer 

Chemotherapy 
regimen 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

5FU 55 57.9 29 46.8 34 65.4 37 69.8 16 61.5 171 59.4 0.1 

Capecitabine 40 42.1 33 53.2 18 34.6 16 30.2 10 38.5 117 40.6  

Total 95 100.0 62 100.0 52 100.0 53 100.0 26 100.0 288 100.0  
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Table 4.10-116  Reason for stopping chemotherap yearly by distance of residence at time of diagnosis to the health facility where the 
diagnosis was made for patients with non-metastatic rectal cancer 

Reason for stopping chemotherapy 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N %  

Toxicity 17 60.7 12 63.2 13 61.9 13 68.4 7 63.6 62 63.3  

Unrelated adverse event, co-morbidity 1 3.6 1 5.3 3 14.3 1 5.3 1 9.1 7 7.1  

Progression of cancer or recurrence 1 3.6 0 0 1 4.8 0 0 2 18.2 4 4.1  

Patient request 3 10.7 3 15.8 2 9.5 2 10.5 1 9.1 11 11.2  

Change of chemotherapy 2 7.1 1 5.3 2 9.5 1 5.3 0 0 6 6.1  

Other 1 3.6 0 0 0 0 1 5.3 0 0 2 2.0  

Unknown 3 10.7 2 10.5 0 0 1 5.3 0 0 6 6.1  

Total 28 100.0 19 100.0 21 100.0 19 100.0 11 100.0 98 100.0  
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Table 4.10-117  Duration of chemotherapy by distance of residence at time of diagnosis to the health facility where the diagnosis 
was made for patients with non-metastatic rectal cancer 

Duration of chemotherapy (chem) 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % 

Pre-op Post op chem 

4 7.3 4 9.8 3 10.3 2 5.7 2 14.3 15 5.2 chemotherapy At least 24 weeks 

18-23 weeks 27 49.1 16 39.0 9 31.0 11 31.4 4 28.6 67 23.3 

Less than 18 weeks 22 40.0 21 51.2 17 58.6 21 60.0 8 57.1 89 30.9 

Unknown 2 3.6 0 0 0 0 1 2.9 0 0 3 1.0 

Total 55 100.0 41 100.0 29 100.0 35 100.0 14 100.0 174 60.4 

No pre-op 

chemotherapy 

Post op chem 

17 42.5 11 52.4 7 30.4 6 33.3 6 50.0 47 16.3 At least 24 weeks 

18-23 weeks 13 32.5 7 33.3 7 30.4 7 38.9 2 16.7 36 12.5 

Less than 18 weeks 8 20.0 2 9.5 6 26.1 4 22.2 3 25.0 23 8.0 

Unknown 2 5.0 1 4.8 3 13.0 1 5.6 1 8.3 8 2.8 

Total 40 100.0 21 100.0 23 100.0 18 100.0 12 100.0 114 39.6 

Total 95 100.0 62 100.0 52 100.0 53 100.0 26 100.0 288 100.0 
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4.10.3.3.3 Area deprivation of residence at diagnosis for rectal cancer 

There were 470 patient with non-metastatic rectal cancer who received radiotherapy (either 
pre- or post-operatively) for whom the NZ Deprivation Index for their residence at diagnosis 
was known. There was some variation in the estimates of the proportion receiving curative 
post-operative radiotherapy (of those who received any radiotherapy), from 9-15%, but there 
was no clear pattern and the differences were not statistically significant (p=0.7) (Table 
4.10-118).  

The proportions of patients offered chemotherapy were lower in areas of higher deprivation, 
ranging from 61% to 45%, but the overall  difference was not statistically significant (p=0.7) 
(Table 4.10-121).  Further planned analyses will model linear trends, and evaluate 
confounding by demographic and other clinical characteristics of the patients, as numbers 
allow. 

The proportion of patients on capecitabine, the oral analogue of 5FU,  did appear to be slightly 
higher in areas with greater deprivation, but the overall differences were not statistically 
significant (p=0.4) (Table 4.10-123).  
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Table 4.10-118  Curative post-operative radiotherapy by area deprivation score of the place of residence at the time of 
diagnosis for patients with non-metastatic rectal cancer who received radiotherapy 

Post-operative 
radiotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Curative adjuvant 11 11.1 10 9.3 8 7.8 10 10.8 10 14.9 49 10.4 0.7 

Adjuvant, other 1 1.0 0 0 0 0 1 1.1 0 0 2 0.4  

No 87 87.9 98 90.7 95 92.2 82 88.2 57 85.1 419 89.1  

Total 99 100.0 108 100.0 103 100.0 93 100.0 67 100.0 470 100.0  

 

 

Table 4.10-119 Post-operative chemoradiation by area deprivation score of the place of residence at 
the time of diagnosis for patients with non-metastatic rectal cancer 

Post-operative radiotherapy 

Prioritised ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N %  

Radiotherapy with chemotherapy 6 50.0 1 100.0 20 40.8 27 43.5  

Radiotherapy only 6 50.0 0 0 29 59.2 35 56.5  

Total 12 100.0 1 100.0 49 100.0 62 100.0  
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Table 4.10-120  Assessment by medical oncology either pre- or post-surgery by area deprivation score of the 
place of residence at the time of diagnosis for patients with non-metastatic rectal cancer 

Medical 
oncology 

FSA 
attended 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 118 64.5 107 60.8 113 60.8 93 60.0 65 51.2 496 60.0 0.2 

No 65 35.5 69 39.2 72 38.7 61 39.4 62 48.8 329 39.8  

Unknown 0 0 0 0 1 0.5 1 0.6 0 0 2 0.2  

Total 183 100.0 176 100.0 186 100.0 155 100.0 127 100.0 827 100.0  

 

 

Table 4.10-121  Chemotherapy offered either pre- or post-surgery by area deprivation score of the place of residence 
at the time of diagnosis for patients with non-metastatic rectal cancer 

Chemotherapy 
offered 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 111 60.7 100 56.8 104 55.9 82 52.9 57 44.9 454 54.9 0.7 

No 72 39.3 76 43.2 81 43.5 72 46.5 69 54.3 370 44.7  

Unknown 0 0 0 0 1 0.5 1 0.6 1 0.8 3 0.4  

Total 183 100.0 176 100.0 186 100.0 155 100.0 127 100.0 827 100.0  
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Table 4.10-122  Post-operative chemotherapy regimen by area deprivation score of the place of residence at the time of 
diagnosis for patients with non-metastatic rectal cancer 

Chemotherapy regimen 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N %  

Capecitabine alone 23 32.4 26 40.0 27 42.2 18 34.0 13 35.1 107 36.9  

5FU alone 20 28.2 22 33.8 27 42.2 22 41.5 12 32.4 103 35.5  

Capecitabine + oxaliplatin 24 33.8 15 23.1 8 12.5 9 17.0 9 24.3 65 22.4  

5FU + oxaliplatin 4 5.6 2 3.1 2 3.1 4 7.5 3 8.1 15 5.2  

Total 71 100.0 65 100.0 64 100.0 53 100.0 37 100.0 290 100.0  

 

 

Table 4.10-123  Post-operative use of oral chemotherapy by area deprivation score of the place of residence at the 
time of diagnosis for patients with non-metastatic rectal cancer 

Chemotherapy 
regimen 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

5FU 47 66.2 41 63.1 35 54.7 27 50.9 22 59.5 172 59.3 0.4 

Capecitabine 24 33.8 24 36.9 29 45.3 26 49.1 15 40.5 118 40.7  

Total 71 100.0 65 100.0 64 100.0 53 100.0 37 100.0 290 100.0  
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Table 4.10-124  Reason for stopping chemotherapy early by area deprivation score of the place of residence at the time of diagnosis for 
patients with non-metastatic rectal cancer 

Reason for stopping chemotherapy 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N %  

Toxicity 18 72.0 14 56.0 15 71.4 9 47.4 6 75.0 62 63.3  

Unrelated adverse event, co-morbidity 0 0 3 12.0 1 4.8 2 10.5 0 0 6 6.1  

Progression of cancer or recurrence 2 8.0 0 0 0 0 1 5.3 1 12.5 4 4.1  

Patient request 1 4.0 4 16.0 2 9.5 4 21.1 0 0 11 11.2  

Change of chemotherapy 3 12.0 2 8.0 1 4.8 0 0 0 0 6 6.1  

Other 1 4.0 1 4.0 0 0 1 5.3 0 0 3 3.1  

Unknown 0 0 1 4.0 2 9.5 2 10.5 1 12.5 6 6.1  

Total 25 100.0 25 100.0 21 100.0 19 100.0 8 100.0 98 100.0  
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Table 4.10-125  Duration of chemotherapyby area deprivation score of the place of residence at the time of diagnosis for 
patients with non-metastatic rectal cancer 

Duration of chemotherapy (chem) 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % 

Pre-op Post-op chem 

4 9.8 1 2.3 4 10.3 3 9.1 3 16.7 15 5.2 chemotherapy At least 24 weeks 

18-23 weeks 13 31.7 18 41.9 18 46.2 12 36.4 6 33.3 67 23.1 

Less than 18 weeks 24 58.5 22 51.2 16 41.0 18 54.5 9 50.0 89 30.7 

Unknown 0 0 2 4.7 1 2.6 0 0 0 0 3 1.0 

Total 41 100.0 43 100.0 39 100.0 33 100.0 18 100.0 174 60.0 

Pre-op 

chemotherapy 

Post-op chem 

13 43.3 7 31.8 9 36.0 12 60.0 7 36.8 48 16.6 At least 24 weeks 

18-23 weeks 10 33.3 9 40.9 10 40.0 3 15.0 6 31.6 38 13.1 

Less than 18 weeks 5 16.7 4 18.2 5 20.0 4 20.0 5 26.3 23 7.9 

Unknown 2 6.7 2 9.1 1 4.0 1 5.0 1 5.3 7 2.4 

Total 30 100.0 22 100.0 25 100.0 20 100.0 19 100.0 116 40.0 

Total 71 100.0 65 100.0 64 100.0 53 100.0 37 100.0 290 100.0 
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4.10.3.3.4 Ethnicity for rectal cancer 

In the extended PIPER cohort there were 563 patients who received radiotherapy, and 11% of 
these received post-operative radiotherapy.  

The proportion of Māori patients who received curative post-operative radiation was 21%, 
compared with 6% of Pacific  and 10% of nMnP patients (p<0.001) (Table 4.10-126).  About 
half of the patients had chemotherapy at the same time as their radiation (Table 4.10-127).  
The proportions of patients who saw a medical oncologist at any stage in the their treatment 
were 71% for both Māori patients and Pacific patients, compared with 60% for  nMnP, 
although the difference was not statistically significant (p=0.6) (Table 4.10-128). The 
proportions offered chemotherapy were also higher for Māori and Pacific patients than nMnP, 
but not statistically significantly different (p=0.5) (Table 4.10-129).  There appeared to be 
differences in the type of chemotherapy regimen used between Māori, Pacific and nMnP 
patients (Table 4.10-130) (p=0.0005), the Māori patients having lower proportions on 
regimens with oxaliplatin. There was a significant difference between the proportions using 
capecitabine vs. 5FU by ethnicity (0.04), with the proportion of Māori on 5FU being higher 
than for nMnP (Table 4.10-131). However the planned analyses allowing for differences in age, 
gender and comorbidity of the patients, along with other disease characteristics, are required 
before any reliable conclusions can be drawn.  

 

Table 4.10-126  Curative post-operative radiotherapy by prioritised ethnicity for 
patients with non-metastatic rectal cancer 

Post-operative 
radiotherapy 

Prioritised ethnicity 

Total % 

 Māori Pacific  nMnP 

N % N % N % p-value 

Curative adjuvant 12 21.1 1 5.6 49 10.0 62 11.0 <0.001 

Adjuvant, other 0 0 0 0 2 0.4 2 0.4  

No 45 78.9 17 94.4 437 89.5 499 88.6  

Total 57 100.0 18 100.0 488 100.0 563 100.0  

 

 

Table 4.10-127  Post-operative chemoradiation by prioritised ethnicity for patients with non-
metastatic rectal cancer 

Post-operative radiotherapy 

Prioritised ethnicity 

Total % 

 Māori Pacific  nMnP 

N % N % N %  

Radiotherapy with chemotherapy 6 50.0 1 100.0 20 40.8 27 43.5  

Radiotherapy only 6 50.0 0 0 29 59.2 35 56.5  

Total 12 100.0 1 100.0 49 100.0 62 100.0  



 

  Page 373 of 432 
The PIPER Project final report, 7 August 2015 

Table 4.10-128  Assessment by medical oncology either pre- or post-surgery by 
prioritised ethnicity for patients with non-metastatic rectal cancer 

Medical 
oncology 

FSA 
attended 

Prioritised ethnicity 

Total % 

 Māori Pacific  nMnP 

N % N % N % p-value 

Yes 62 71.3 24 70.6 509 60.2 595 61.5 0.6 

No 23 26.4 10 29.4 330 39.0 363 37.5  

Unknown 2 2.3 0 0 7 0.8 9 0.9  

Total 87 100.0 34 100.0 846 100.0 967 100.0  

 

 

Table 4.10-129  Chemotherapy offered either pre- or post-surgery by prioritised 
ethnicity for patients with non-metastatic rectal cancer 

Chemotherapy 
offered 

Prioritised ethnicity 

Total % 

 Māori Pacific  nMnP 

N % N % N % p-value 

Yes 58 66.7 22 64.7 465 55.0 545 56.4 0.5 

No 26 29.9 12 35.3 373 44.1 411 42.5  

Unknown 3 3.4 0 0 8 0.9 11 1.1  

Total 87 100.0 34 100.0 846 100.0 967 100.0  

 

 

Table 4.10-130  Post-operative chemotherapy regimen by prioritised ethnicity for patients 
with non-metastatic rectal cancer 

Chemotherapy regimen 

Prioritised ethnicity 

Total % 

 Māori Pacific  nMnP 

N % N % N %  

Capecitabine alone 13 33.3 6 50.0 114 38.0 133 37.9  

5FU alone 22 56.4 0 0 108 36.0 130 37.0  

Capecitabine + oxaliplatin 3 7.7 3 25.0 66 22.0 72 20.5  

5FU + oxaliplatin 1 2.6 3 25.0 12 4.0 16 4.6  

Total 39 100.0 12 100.0 300 100.0 351 100.0  
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Table 4.10-131  Post-operative use of oral chemotherapy by prioritised ethnicity for 
patients with non-metastatic rectal cancer 

Chemotherapy 
regimen 

Prioritised ethnicity 

Total % 

 Māori Pacific  nMnP 

N % N % N % p-value 

5FU 16 41.0 9 75.0 180 60.0 205 58.4 0.04 

Capecitabine 23 59.0 3 25.0 120 40.0 146 41.6  

Total 39 100.0 12 100.0 300 100.0 351 100.0  

 

 

Table 4.10-132  Reason for stopping chemotherapy early by prioritised ethnicity for patients with non-
metastatic rectal cancer 

Reason for stopping chemotherapy 

Prioritised ethnicity 

Total % 

 Māori Pacific  nMnP 

N % N % N %  

Toxicity 4 44.4 1 25.0 65 65.0 70 61.9  

Unrelated adverse event, co-morbidity 0 0 1 25.0 6 6.0 7 6.2  

Progression of cancer or recurrence 1 11.1 0 0 5 5.0 6 5.3  

Patient request 4 44.4 2 50.0 9 9.0 15 13.3  

Change of chemotherapy 0 0 0 0 6 6.0 6 5.3  

Other 0 0 0 0 3 3.0 3 2.7  

Unknown 0 0 0 0 6 6.0 6 5.3  

Total 9 100.0 4 100.0 100 100.0 113 100.0  
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Table 4.10-133  Duration of chemotherapy by prioritised ethnicity for patients with non-
metastatic rectal cancer 

Duration of chemotherapy 

Prioritised ethnicity 

Total % 

Māori Pacific  nMnP 

N % N % N % 

Pre-op Post-op chemo 

3 12.0 1 20.0 13 7.3 17 4.8 chemotherapy At least 24 weeks 

18-23 weeks 10 40.0 2 40.0 69 39.0 81 23.1 

Less than 18 weeks 12 48.0 2 40.0 92 52.0 106 30.2 

Unknown 0 0 0 0 3 1.7 3 0.9 

Total 25 100.0 5 100.0 177 100.0 207 59.0 

No pre-op 

chemotherapy 

Post-op chemo 

7 50.0 1 14.3 51 41.5 59 16.8 At least 24 weeks 

18-23 weeks 2 14.3 3 42.9 42 34.1 47 13.4 

Less than 18 weeks 5 35.7 3 42.9 21 17.1 29 8.3 

Unknown 0 0 0 0 9 7.3 9 2.6 

Total 14 100.0 7 100.0 123 100.0 144 41.0 

Total 39 100.0 12 100.0 300 100.0 351 100.0 
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4.10.3.4 Key Points: neoadjuvant and adjuvant therapy for non-metastatic rectal cancer 
 

Overall use of radiotherapy: 

- 52% of patients with non-metastatic rectal cancer received radiotherapy (RT), 46% 
pre-operatively and 5% post operatively. 

- Rural patients were more likely to receive radiotherapy (64%) compared to 
independent urban (54%) and urban patients (49%). The proportions receiving pre- 
or post-operative RT were not different. Similarly, receipt of radiotherapy increased 
with increasing distance to health facility of diagnosis. Although this finding will need 
to be adjusted for age, gender, and comorbidity, prima facie it does not show that rural 
patients or those with long distance to health facility of diagnosis are missing out on 
receiving radiotherapy.   

- Māori were slightly more likely to receive radiotherapy (63%) compared to Pacific 
(43%) or nMnP (53%), but also were slightly more likely to receive post-operative 
treatment (small numbers; n=66 for post-op RT – Māori 19%, PI 6%, nMnP 11%).  

- Due to significant limitations with accurately defining pre-op stage, this cannot be 
adjusted for pre-treatment disease characteristics. Age standardisation will also need 
to be undertaken to further interpret this finding.  

Pre-operative radiotherapy: 

- Of standard pre-operative strategies, 18% received short course and 82% received 
long-course radiotherapy. 

- The proportions who received short compared to long-course therapy did not appear 
to vary according to rurality, ethnicity or  distance to health facility of diagnosis. 
 

Pre-operative chemotherapy: 

- 85% of people receiving long-course radiotherapy also received chemotherapy, and 
85% of those who received chemotherapy completed their course.  

- With long-course radiotherapy, 15% did not appear to receive any chemotherapy. 
Numbers were too small to draw conclusions according to rurality, deprivation, 
ethnicity or distance to health facility of diagnosis.  

- 98% of patients completed the planned duration of long-course radiotherapy.  
- Of those receiving chemotherapy, 72% received 5FU and 28% received capecitabine. 

Rural patients were slightly more likely to receive 5FU than capecitabine compared to 
urban patients (81% v 69%) which appears to be counter-intuitive. Further analyses 
will need to be undertaken to understand this finding further. No difference by 
ethnicity was seen.  

- Of those who received chemotherapy with radiotherapy, 85% completed planned 
chemotherapy. 12% stopped for toxicity, and 3% for other reasons (e.g. unrelated 
comorbidity, patient request). Total numbers stopping are too small to make 
comparisons regarding ethnicity or rurality 
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Assessment by Medical Oncology or Radiation Oncology clinic: 

- The proportions of patients who received treatment reflected the proportion who 
were seen in MO and RO clinics, although as would be expected there is a decrement 
between the number seen and the number receiving treatment.  

Post-operative radiotherapy: 

- 10% of patients who had radiotherapy with curative intent received it post-
operatively. This represents 5% of all patients with non-metastatic rectal cancer 

- Given the small numbers receiving post-operative therapy, no reliable conclusions can 
be drawn about the influence of ethnicity, rurality, deprivation, or distance to health 
facility of diagnosis.  

Assessment by Medical Oncology: 

- 60% of all patients with rectal cancer saw a medical oncologist (either pre- or post-
operatively). 92% of patients seen by a medical oncologist received chemotherapy.  

- Numbers were small, however there was no major difference in proportion seen by  
MO according to distance from health facility of diagnosis or ethnicity.  

- The most deprived patients were the least likely to be seen by a medical oncologist 
(51%). The most deprived patients were also the least likely to be offered 
chemotherapy. This has not been corrected for age, gender, or comorbidity, which are 
likely confounders.  

Adjuvant chemotherapy: 

- 35% of patients (291/832) received adjuvant chemotherapy.  
- We are unable to control for the effect of pre-op stage, and post-op stage is heavily 

confounded by pre-treatment strategy therefore this simply reflects the total 
proportion of patients with non-metastatic rectal cancer whom were treated. 

- A slightly higher proportion of  rural patients received chemo (40% compared to 35% 
urban and 32% independent urban). The comparison requires adjustment for age and 
comorbidity before any conclusions can be made.  

- There are no clear trends seen regarding single agent or combination chemotherapy 
and rurality, although rural patients were least likely to receive a capecitabine- 
containing regimen.  

- Duration of therapy is less easily interpreted, as the optimal duration of therapy post-
op remains debated. However only 57% (165/288) of those who received post-op 
chemo completed 18 weeks or more of therapy. Duration of therapy appeared different 
according to whether pre-op radiotherapy was received or not, with a higher 
proportion of patients who received no pre-op radiotherapy completing 24 weeks of 
chemo.   
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4.10.3.5 Discussion: neoadjuvant and adjuvant therapy for non-metastatic rectal cancer 
 

Our report shows that 52% of patients with non-metastatic rectal cancer received 
radiotherapy. This contrasts with the findings from the UK National Bowel Cancer Audit 
(NBOCAP) where in 2012-2013, 37% of patients with rectal cancer received radiation. The 
reported proportion receiving radiotherapy in the UK has reduced since 2008, when 43% of 
patients received radiotherapy, although the NBOCAP 2014 progress report notes that 
collection of radiotherapy and chemotherapy data for rectal cancer is “very incomplete”.87 

We found that height of tumour from the anal verge and pre-treatment stage were very 
difficult to identify accurately from clinical records, to the extent where attempting to identify 
height of tumour from the anal verge had to be aborted as a data collection point during the 
course of the study.  Therefore it is extremely difficult to untangle the impact of treatment 
strategy on outcome given the heterogeneity of pre-treatment stage.  

We also found that post-operative radiotherapy was received by 5% of all patients. This is 
higher than the UK where 1.1% of patients receive post-operative therapy in 2012-2013. It is 
not clear that the indication for this was always positive circumferential margin, and it is 
possible that some patients would have had (chemo)radiotherapy following TEM surgery as an 
organ preserving approach. Future analyses would be possible according to radiotherapy 
strategy and involvement of circumferential resection margin (CRM). Given that pre-operative 
treatment is superior to post-operative treatment, it is potentially of concern. Although reliant 
on small numbers, it is potentially of concern that Māori were more likely to receive post-
operative therapy than Pacific or nMnP. This potentially important finding demands further 
analysis.  

Given that pre-operative short course radiotherapy is standard of care in Europe and its use is 
supported by the TROG 01.04 study,84 it was perhaps surprising to see so little short-course 
used in the NZ context (18% of all pre-operative radiotherapy, compared to 27% in the UK). 
Long-course chemoradiation will result in more tumour down-sizing than short course 
followed by immediate surgery, but is also more expensive and potentially has more short-
term morbidity. The results of the Stockholm III study comparing short-course radiotherapy 
followed by immediate or delayed surgery may answer whether an increasing time interval 
following short-course radiotherapy may also result in tumour down-sizing, and is expected to 
report shortly.  

Given the uncertain evidence for the utilisation of chemotherapy following pre-operative 
chemoradiotherapy and resection in rectal cancer, it is of interest to note that  35% of those 
with non-metastatic rectal cancer received adjuvant chemotherapy. Māori were more likely to 
receive capecitabine-based chemotherapy, and independent urban patients were least likely to 
receive chemotherapy. These findings cannot be reliably adjusted for pre-treatment stage.  

28% of patients who received pre-operative chemotherapy received a capecitabine-based 
regimen. This is of particular note as capecitabine was not explicitly funded for concomitant 
administration with radiotherapy in rectal cancer until 1 October 2010. Prior to this, the 
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formal indication was “advanced gastrointestinal cancer” or patients with poor intravenous 
access who required substitution for a fluoropyrimidine.  

15% of patients did not receive chemotherapy with long-course radiotherapy. Given that 
concomitant therapy is standard of care, further analysis and stratification for comorbidity will 
be undertaken to assist in understanding reasons why chemotherapy was not prescribed. This 
could be related to uncontrolled ischaemic heart disease and exacerbations with 5FU/ 
capecitabine type therapy.  

Without standardising the recording of pre-operative stage, including variables such as height 
of tumour, T stage, depth of T3 invasion, presence of vascular invasion, and distance to 
mesorectal fascia, it will continue to be difficult to fully understand the outcomes for non-
metastatic rectal cancer in the future. Implementation of standardised MRI reporting and 
standardised data collection for rectal cancer will assist in interpretation of rectal cancer 
outcomes and will pave the way for quality improvement.  

Highlights: non-metastatic rectal cancer 

Neo-adjuvant and Adjuvant therapy 
52% of patients with non-metastatic rectal cancer received some form 
of radiotherapy (pre- or post-op) 

Of patients who underwent radiotherapy, most received this pre-
operatively (89%)  

The majority of pre-operatively radiotherapy was long-course (82% of 
pre-op radiotherapy) 

85% of patients received chemotherapy with long-course radiotherapy 

Across any form of pre-op chemotherapy 85% of people finished their 
course.  

5% of all patients receive post-operative radiotherapy  

36% of patients receive adjuvant chemotherapy 

Less than half of patients completed 24 weeks of chemotherapy overall 
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4.11 Metastatic colorectal cancer treatment 

4.11.1 Key performance indicators (KPIs) for treatment of metastatic CRC 

The key performance indicators used for describing the treatment of metastatic CRC in this 
section are: 

- Percentage with primary tumour resected (any stage of journey)  
- Proportion with no resection of primary who had a stent or stoma (any stage of 

journey) 
- Proportion receiving chemotherapy (any stage of journey) for metastatic disease and 

regimen received 
- Proportion undergoing resection of liver or lung metastases  
- Proportion being discussed at an MDM 
- Number of patients who received a targeted therapy.  

Patients with CRC may either present with stage I to III disease and subsequently develop 
metastases or present with stage IV disease (by definition metastatic disease at presentation).  
Metastatic disease is also referred to as metachronous (subsequent to initial presentation) or 
synchronous with presentation (stage IV). The results in this section refer to the patients who 
present with synchronous metastases and are therefore by definition stage IV. The cohort of 
patients who develop metastases after presenting with earlier stage disease are not addressed 
in this report. The clinical priority for managing patients with metastatic disease is 
determining if there is a treatment pathway that is potentially curative or one able to offer an 
extended period of time disease-free. Failing this, the priority is to determine the best strategy 
for optimising quality of life adjusted survival – namely identifying patients where active anti-
cancer treatment is not of value and, in those where value is envisaged, how treatments might 
be best tailored to the patient’s needs. 

Key issues with stage IV colon and rectal cancers significantly overlap and are therefore 
collectively dealt with in this section. 

1. Resection of primary tumour and use of alternatives  

In a patient with stage IV disease, if the primary is left in situ it may bleed, obstruct, perforate, 
or invade adjacent organs. Therefore prior to the advent of active non-surgical therapies, the 
primary was often resected. Systemic chemotherapy is now known to improve overall survival 
as well as be active on the primary tumour. Therefore the role of primary tumour resection in 
patients with stage IV disease and in whom chemotherapy is planned, has been debated.  

One meta-analysis of 8 published studies including 1062 patients was performed and 
concluded that those who underwent palliative resection of the primary had a 6.0 month 
improvement in median survival and those with primary tumour left in situ were 7.3 times 
more likely to have a complication from the primary tumour.88 

Subsequently, a Cochrane Review was performed reviewing 7 studies, 6 of which were 
analysed in the meta-analysis referred to above. The Cochrane review found no evidence of an 
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improvement in overall survival and no difference in the risk of complications from the 
primary tumour.89 

The authors of the conflicting reports both concluded that prospective studies on the value of 
primary tumour resection were warranted. The Australasian Gastrointestinal Trials Group and 
the Colorectal Surgical Society of Australia and NZ attempted to conduct a randomised trial of 
resection compared to non-resection of the primary tumour in patients with asymptomatic 
stage IV CRC (the SUPER study). This study closed due to poor accrual. A German group are 
conducting the SYNCHRONOUS study also to address this issue,90 and a similar study led by the 
Dutch CRC Group ref 4 opened to recruitment in July 2012.  KPIs 1 and 2 therefore will address 
the issue of the decision to remove the primary and the subsequent need for other palliative 
procedures. 

2.  Use of chemotherapy  

The decision not to administer palliative chemotherapy for a patient with metastatic CRC is as 
important as the decision to treat. There are a multitude of factors (medical and non-medical) 
that influence this decision which should be made in conjunction with the patient and their 
family/whanau. 

For patients where a decision to treat with chemotherapy is made, this decision will lead to 
choices of approach including timing, number and drug options. 

In patients with stage IV CRC the chemotherapeutic agents 5-fluorouracil (and its related pro-
drug capecitabine), irinotecan and oxaliplatin have been shown to extend overall survival.91-93  
The use of either an oxaliplatin-containing or irinotecan-containing regimen as first line 
therapy showed no significant difference in outcome, provided that patients were switched to 
the alternate regimen on progression.94 Two studies have examined up-front fluoropyrimidine 
monotherapy in order to reduce toxicity and possibly cost without compromising efficacy.95, 96 
These studies demonstrated that sequential single-agent therapy was not worse than 
combination therapy, however the median overall survival achieved in these studies was 
lower than in many contemporary studies.  

An analysis of 7 published randomised studies found a strong correlation between exposure to 
all three chemotherapy agents and survival.97 The authors concluded that a strategy of 
exposing patients to all three chemotherapeutic agents was the most critical determinant of 
overall survival rather than sequencing of treatment.  

Other agents that are associated with improved survival including regorafenib, bevacizumab, 
aflibercept, cetuximab, panitumumab and TAS-102 are not available in the public health 
system in NZ. As limited access to cetuximab and bevacizumab existed during the study period, 
either through clinical trial or private sector administration, we noted if  these were 
administered.  

3. Resection of metastases  

Resection of colorectal liver metastases has resulted in a proportion of patients being free of 
disease for more than 10 years.98-100 The indications for liver metastatectomy have evolved, 
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and the criteria for defining resectability are variable between clinician and centre. Some 
consider the presence of extra-hepatic disease to no longer be an absolute contraindication to 
surgical resection of liver metastases with curative intent.101, 102 

Chemotherapy in addition to liver resection, either, before and after (peri-operative, or so 
called ‘sandwich chemo’), or post-operatively has been associated with longer progression free 
survival with a trend to overall survival although studies have not been powered to detect a 
significant difference in survival.100, 103 

Resection of limited pulmonary metastatic disease has been undertaken following the same 
rationale as for resection of isolated liver metastases. Similarly, no randomised trial of surgery 
compared to systemic therapy has been undertaken and is unlikely to be initiated. Several 
single institution series have been reported and demonstrate 30-50% long term survivors, 
depending on patient characteristics. Meta-analyses also suggest benefit from resection of lung 
metastases.104 The role of adjuvant therapy following resection of lung metastases is less 
certain. One non-randomised comparison published in abstract only found improved survival 
in patients with resected lung metastases treated with post-operative combination 
chemotherapy, although the arms were not balanced.  

4. Review at a Multi-Disciplinary Meeting   

 Multidisciplinary cancer team meeting (MDM) discussion is mandated for all newly diagnosed 
cancers in the United Kingdom. At the time of the PIPER cohort, there was no similar 
requirement in NZ. However we recorded where there was evidence of MDM discussion and 
this will enable us to establish whether MDM discussion rates had any impact on cancer 
outcomes or intervention rates. 

4.11.2 Cohort of patients with metastatic colorectal cancer 

This section includes all cases classified as having metastatic disease at the time of first 
staging. For the colon patients this is based on their stage at 8 weeks post resection of the 
primary, to allow time for staging CT scans; for the rectal patients and those whose site of 
primary disease is unknown, it is based on the pre-operative stage. Methods used to define 
stage are described in section 3.2.4.3 (under calculated fields used in the report) and the 
summary of numbers of patients for colon and rectal patients by stage can be found  in Table 
4.2-19, Table 4.2-20 and Table 4.2-27. There are 38 colon cancer patients  whose pre-
operative stage was non-metastatic but with additional staging procedures within 8 weeks 
post-operatively were reclassified as metastatic. A further 4 colon cancer patients with 
unknown pre-operative stage were similarly reclassified as metastatic within the 8 week 
period of surgery and are included in this metastatic CRC cohort. Excluded from the metastatic 
colorectal analysis are the patients who were initially registered in PIPER with non-metastatic 
colon or rectal cancer who subsequently relapsed with metastatic disease. 

For the metastatic colorectal group the data collected is from their presentation through to the 
date the hospital record review for that patient was completed. 94% of patients had died by 
this time, so collection was complete, but for the 6% of patients who were still alive follow-up 
varied:  median 4 years, IQ range (2.4 to 5.3). 



 

  Page 383 of 432 
The PIPER Project final report, 7 August 2015 

Of the 4963 patients diagnosed with CRC in 2007 and 2008, there were 1126 patients with 
metastatic CRC (23 % of all CRC diagnoses in 2007-2008).  

The tables below show the age, gender and co-morbidity distributions for this cohort by 
rurality of residence at diagnosis, distance from residence to diagnosis facility and NZ 
deprivation score (Table 4.11-1 to Table 4.11-9). The urban and independent-urban were the 
most similar with the rural group of patients being younger, having a lower proportion of 
females and lower co-morbidity scores than the urban and independent-urban groups.  The 
main differences noted for distance from residence to facility of diagnosis is that patients in 
the 70 and above age groups tended not to be in the group living >50km from the facility of 
diagnosis and the proportion of females tended to decrease as the distance from residence to 
facility of diagnosis increases. For deprivation score the main difference seen was that 
comorbidity tended to be greater with higher  deprivation.  

Ethnicity was evaluated using the extended cohort (all patients in the main cohort plus all 
Māori and Pacific patients diagnosed in the calendar years 1 January 2006 – 31 Dec 2006 and 1 
Jan 2009 – 31 Dec 2009 and a randomly sampled equal number of nMnP cases (nMnP over the 
same time frame)). For metastatic CRC, this meant that an additional 181 patients were 
included in this analysis, giving a total 1307 of patients. The tables below show the age, gender 
and co-morbidity distributions for this cohort by ethnicity. The age distribution was younger 
for the Pacific patient group and the Māori group compared to the nMnP group. (Table 4.6-10). 
The Pacific patient group had a higher proportion of male patients than the Māori and nMnP 
groups (Table 4.11-11). The Pacific patient group also had a higher proportion with a co-
morbidity score of >2 whereas the Māori and nMnP patient groups had similar distributions 
for the comorbidity score (Table 4.11-12). 

 

Table 4.11-1  Age at diagnosis by rurality of residence at the time of diagnosis for 
patients with metastatic CRC 

Age at 
diagnosis 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

<40 17 2.2 3 1.6 5 3.5 0 0 25 2.2 

40-49 47 6.1 4 2.1 3 2.1 2 12.5 56 5.0 

50-59 101 13.0 21 10.9 24 17.0 3 18.8 149 13.2 

60-69 191 24.6 60 31.1 54 38.3 6 37.5 311 27.6 

70-79 234 30.2 63 32.6 40 28.4 5 31.3 342 30.4 

>=80 186 24.0 42 21.8 15 10.6 0 0 243 21.6 

Total 776 100.0 193 100.0 141 100.0 16 100.0 1126 100.0 
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Table 4.11-2  Gender by rurality of residence at the time of diagnosis for patients with 
metastatic CRC 

Gender 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

Female 366 47.2 89 46.1 59 41.8 9 56.3 523 46.4 

Male 410 52.8 104 53.9 82 58.2 7 43.8 603 53.6 

Total 776 100.0 193 100.0 141 100.0 16 100.0 1126 100.0 

 

 

Table 4.11-3  C3 Comorbidity score by rurality of residence at the time of diagnosis for 
patients with metastatic CRC. 

C3 
comorbidity 

score 

Rurality of residence at time of diagnosis 

Total % 

Urban 
Independent 

urban Rural Unknown 

N % N % N % N % 

0 376 48.5 93 48.2 74 52.5 14 87.5 557 49.5 

>0-<1 137 17.7 35 18.1 28 19.9 0 0 200 17.8 

1-<2 108 13.9 29 15.0 17 12.1 1 6.3 155 13.8 

>2 155 20.0 36 18.7 22 15.6 1 6.3 214 19.0 

Total 776 100.0 193 100.0 141 100.0 16 100.0 1126 100.0 
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Table 4.11-4  Age at diagnosis by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made for patients with metastatic CRC 

Age at 
diagnosis 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

<40 11 2.9 2 0.9 4 2.2 5 2.6 3 2.3 0 0 25 2.2 

40-49 22 5.9 10 4.4 12 6.5 8 4.2 2 1.5 2 10.0 56 5.0 

50-59 42 11.2 36 15.9 27 14.6 22 11.6 18 13.8 4 20.0 149 13.2 

60-69 93 24.7 52 23.0 50 27.0 54 28.6 55 42.3 7 35.0 311 27.6 

70-79 118 31.4 67 29.6 59 31.9 60 31.7 31 23.8 7 35.0 342 30.4 

>=80 90 23.9 59 26.1 33 17.8 40 21.2 21 16.2 0 0 243 21.6 

Total 376 100.0 226 100.0 185 100.0 189 100.0 130 100.0 20 100.0 1126 100.0 

 

 

Table 4.11-5 Gender by distance of residence at the time of diagnosis from the health facility where the diagnosis was 
made for patients with metastatic CRC. 

Gender 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

Female 182 48.4 101 44.7 83 44.9 98 51.9 49 37.7 10 50.0 523 46.4 

Male 194 51.6 125 55.3 102 55.1 91 48.1 81 62.3 10 50.0 603 53.6 

Total 376 100.0 226 100.0 185 100.0 189 100.0 130 100.0 20 100.0 1126 100.0 
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Table 4.11-6  C3 Comorbidity score by distance of residence at the time of diagnosis from the health facility where the 
diagnosis was made for patients with metastatic CRC 

C3 
comorbidity 

score 

Distance from residence to facility of diagnosis (km) 

Total % 

0-<5 5-<10 10-<20 20-<50 50>/= Unknown 

N % N % N % N % N % N % 

0 173 46.0 109 48.2 99 53.5 91 48.1 69 53.1 16 80.0 557 49.5 

>0-<1 76 20.2 34 15.0 31 16.8 35 18.5 23 17.7 1 5.0 200 17.8 

1-<2 59 15.7 36 15.9 19 10.3 26 13.8 14 10.8 1 5.0 155 13.8 

>2 68 18.1 47 20.8 36 19.5 37 19.6 24 18.5 2 10.0 214 19.0 

Total 376 100.0 226 100.0 185 100.0 189 100.0 130 100.0 20 100.0 1126 100.0 

 

 

Table 4.11-7  Age at diagnosis by area deprivation score for residence at the time of diagnosis for patients with 
metastatic CRC 

Age at 
diagnosis 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

<40 7 3.1 4 1.9 3 1.2 8 3.7 3 1.5 0 0 25 2.2 

40-49 16 7.1 8 3.8 12 4.9 5 2.3 13 6.4 2 8.7 56 5.0 

50-59 34 15.0 24 11.4 32 13.1 25 11.4 31 15.3 3 13.0 149 13.2 

60-69 73 32.3 60 28.4 66 26.9 61 27.9 45 22.3 6 26.1 311 27.6 

70-79 65 28.8 72 34.1 72 29.4 66 30.1 60 29.7 7 30.4 342 30.4 

>=80 31 13.7 43 20.4 60 24.5 54 24.7 50 24.8 5 21.7 243 21.6 

Total 226 100.0 211 100.0 245 100.0 219 100.0 202 100.0 23 100.0 1126 100.0 
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Table 4.11-8  Gender by area deprivation score for residence at the time of diagnosis for patients with metastatic CRC 

Gender 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

Female 89 39.4 108 51.2 121 49.4 99 45.2 93 46.0 13 56.5 523 46.4 

Male 137 60.6 103 48.8 124 50.6 120 54.8 109 54.0 10 43.5 603 53.6 

Total 226 100.0 211 100.0 245 100.0 219 100.0 202 100.0 23 100.0 1126 100.0 

 

 

Table 4.11-9  C3 Comorbidity score by area deprivation score for residence at the time of diagnosis for patients with 
metastatic CRC 

C3 
comorbidity 

score 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

1-2 3-4 5-6 7-8 9-10 Unknown 

N % N % N % N % N % N % 

0 126 55.8 100 47.4 132 53.9 103 47.0 81 40.1 15 65.2 557 49.5 

>0-<1 40 17.7 45 21.3 37 15.1 34 15.5 43 21.3 1 4.3 200 17.8 

1-<2 27 11.9 28 13.3 35 14.3 31 14.2 31 15.3 3 13.0 155 13.8 

>2 33 14.6 38 18.0 41 16.7 51 23.3 47 23.3 4 17.4 214 19.0 

Total 226 100.0 211 100.0 245 100.0 219 100.0 202 100.0 23 100.0 1126 100.0 
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Table 4.11-10  Age at diagnosis by prioritised ethnicity for patients with metastatic CRC 

Age at 
diagnosis 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

<40 7 4.8 3 6.5 24 2.2 0 0 34 2.6 

40-49 14 9.6 6 13.0 48 4.3 0 0 68 5.2 

50-59 36 24.7 14 30.4 140 12.6 0 0 190 14.5 

60-69 53 36.3 9 19.6 302 27.1 1 100.0 365 27.9 

70-79 30 20.5 8 17.4 349 31.3 0 0 387 29.6 

>=80 6 4.1 6 13.0 251 22.5 0 0 263 20.1 

Total 146 100.0 46 100.0 1114 100.0 1 100.0 1307 100.0 

 

 

Table 4.11-11  Gender by prioritised ethnicity for patients with metastatic CRC 

Gender 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

Female 62 42.5 17 37.0 516 46.3 1 100.0 596 45.6 

Male 84 57.5 29 63.0 598 53.7 0 0 711 54.4 

Total 146 100.0 46 100.0 1114 100.0 1 100.0 1307 100.0 

 

 

Table 4.11-12  C3 Comorbidity score by prioritised ethnicity for patients with metastatic 
CRC 

C3 
comorbidity 

score 

Prioritised Ethnicity 

Total % 

Māori Pacific nMnP Unknown 

N % N % N % N % 

0 75 51.4 22 47.8 551 49.5 1 100.0 649 49.7 

>0-<1 24 16.4 8 17.4 195 17.5 0 0 227 17.4 

1-<2 22 15.1 2 4.3 155 13.9 0 0 179 13.7 

>2 25 17.1 14 30.4 213 19.1 0 0 252 19.3 

Total 146 100.0 46 100.0 1114 100.0 1 100.0 1307 100.0 
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4.11.3 Rurality of residence at diagnosis for metastatic CRC 

Of the 1126 patients with metastatic CRC, 16 had unknown rurality status. Those with rurality 
unknown are not included in the tables describing rurality, leaving 1110 patients.  

All surgical operations recorded in the PIPER data were used to ascertain whether a patient had 
an operation for the removal of their primary or not. This included operations and data on 
whether the primary was resected in the initial management period and operations collected 
after the patient had documented progressive disease. Overall 52% (95% CI:49 to 55) of 
patients with metastatic CRC had their primary removed (Table 4.11-13). Patients in rural areas 
had the highest proportion with their primary removed (55% versus 51% for urban and 52% 
for independent urban), but the differences were not statistically significant (p=0.9) 

All surgical operations recorded in the PIPER data were used to ascertain whether or not a 
patient had an operation for formation of a stoma. This included operations in the initial 
management period and operations collected after the patient had documented progressive 
disease. The overall proportion of patients who had a stoma formed was 17% (95% CI: 14 to 
20). Patients in rural areas had the highest proportion with a stoma formed (31%), compared 
with independent urban (21%) and urban (13%) (p=<0.0009; Table 4.11-14).  

Whether a patient had a insertion of a stent was ascertained in the same way described for the 
formation of stoma above. The overall proportion of patients who had a stent formed was 8% 
(95% CI: 5 to 10). Patients in the independent urban group had the lowest proportion with a 
stent (6%), compared with urban (8%) and rural (8%), although the differences were not 
statistically significant  (p=0.7; Table 4.11-15). It is possible that both stoma formation and stent 
insertion were underestimated due to movement of patients between hospitals. 

Information on site of metastatic disease at both initial diagnosis and diagnosis of recurrent 
disease was used to determine sites of metastatic disease. Overall 42% had liver only as their 
site of metastatic disease (95% CI:40 to 45). The proportions with metastatic disease in either 
liver only or lung only were similar for the three rurality groups. (Table 4.11-16). However it 
should be noted that there were 10% with unknown site of metastatic disease at initial 
diagnosis. 

All surgical operations recorded in the PIPER data were used to ascertain whether a patient had 
an operation for liver or lung resection. Overall 7% (95% CI: 6 to 9) of patients had either their 
lung or liver resected (Table 4.11-17). The rural patient group had the highest proportion of 
liver or lung resection (11%) compared to the urban (7%) and independent urban (5%), 
although the difference is not statistically significant (p=0.2).  

In this initial stage of analysis we have presented crude proportions, which do not take account 
of the variable follow-up time for the 6% of patients still alive at data collection. The next stage 
of analysis will use survival analysis methods to address any possible bias.  
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Table 4.11-13  Surgery for removal of primary disease by rurality of residence at 
the time of diagnosis for patients with metastatic CRC 

Primary 
removed 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 395 50.9 100 51.8 77 54.6 572 51.5 0.9 

No 358 46.1 88 45.6 64 45.4 510 45.9  

Unknown 23 3.0 5 2.6 0 0 28 2.5  

Total 776 100.0 193 100.0 141 100.0 1110 100.0  

 

 

Table 4.11-14  Stoma formed by rurality of residence at the time of diagnosis 
for patients with metastatic CRC 

Stoma 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 47 13.1 18 20.5 20 31.3 85 16.7 0.0009 

No 311 86.9 70 79.5 44 68.8 425 83.3  

Total 358 100.0 88 100.0 64 100.0 510 100.0  

 

 

Table 4.11-15 Stent insertion by rurality of residence at the time of diagnosis 
for patients with metastatic CRC 

Stent 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 29 8.1 5 5.7 5 7.8 39 7.6 0.7 

No 329 91.9 83 94.3 59 92.2 471 92.4  

Total 358 100.0 88 100.0 64 100.0 510 100.0  
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Table 4.11-16  Site of metastatic disease by rurality of residence at the time of 
diagnosis for patients with metastatic CRC 

Site of 
metastatic 

disease 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Liver and Lung 122 15.7 25 13.0 21 14.9 168 15.1 0.9 

Liver 328 42.3 77 39.9 59 41.8 464 41.8  

Lung 31 4.0 8 4.1 4 2.8 43 3.9  

Other 263 33.9 71 36.8 54 38.3 388 35.0  

Unknown 32 4.1 12 6.2 3 2.1 47 4.2  

Total 776 100.0 193 100.0 141 100.0 1110 100.0  

 

Table 4.11-17 Operation for liver or lung resection by rurality of residence at the time 
of diagnosis for patients with metastatic CRC. 

Liver or Lung 
resection 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Liver 49 6.3 9 4.7 14 9.9 72 6.5 0.2 

Lung 5 0.6 2 1.0 1 0.7 8 0.7  

No liver or lung 722 93.0 182 94.3 126 89.4 1030 92.8  

Total 776 100.0 193 100.0 141 100.0 1110 100.0  

 

All data on chemotherapy recorded in the PIPER data were used to ascertain whether 
metastatic patients had any chemotherapy treatment. Overall 50% (95% CI: 46 to 53) of 
patients received some chemotherapy, with those in the rural areas more likely to have received 
chemotherapy (63%) compared to the urban (48%) and independent urban (46%) (p=0.003; 
Table 4.11-18). These results may be affected by the fact the rural group tended to be younger 
and have fewer comorbidities than the urban and independent urban patient groups. Further 
analysis of these results will be carried out in the second phase where the effects of age, gender 
and comorbidity will addressed. 

Whether patients had radiotherapy treatment or not was ascertained using all the PIPER data 
on radiotherapy.  The overall proportion of patients receiving radiotherapy was 18% (95% CI: 
16 to 21). The highest proportion receiving radiotherapy was in the rural areas (23%) 
compared with urban areas (18%) and independent urban (15%), although the differences 
were not statistically significant (p=0.1; Table 4.11-19).  

The overall proportion of patients with metastatic CRC who were reviewed at an MDM was 59% 
(95% CI: 56 to 61). The proportion was highest in the rural group (67%) compared with 61% in 
the independent urban group and 56% in the urban group, but the difference was not 
statistically significant (p=0.2; Table 4.11-20). 
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Table 4.11-18  Chemotherapy treatment by rurality of residence at the time of 
diagnosis for patients with metastatic CRC 

Any 
chemotherapy 

treatment 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 370 47.7 88 45.6 88 62.4 546 49.2 0.003 

No 375 48.3 99 51.3 47 33.3 521 46.9  

Unknown 31 4.0 6 3.1 6 4.3 43 3.9  

Total 776 100.0 193 100.0 141 100.0 1110 100.0  

 

 

Table 4.11-19  Radiotherapy treatment by rurality of residence at the time of 
diagnosis for patients with metastatic CRC 

Any 
radiotherapy 

treatment 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

Yes 140 18.0 28 14.5 33 23.4 201 18.1 0.1 

No 604 77.8 156 80.8 103 73.0 863 77.7  

Unknown 32 4.1 9 4.7 5 3.5 46 4.1  

Total 776 100.0 193 100.0 141 100.0 1110 100.0  

 

 

Table 4.11-20  Review at colorectal multidisciplinary meeting by area deprivation score for residence at 
the time of diagnosis for patients with metastatic CRC 

MDM review 

Rurality of residence at time of diagnosis 

Total % 

 Urban 
Independent 

urban Rural 

N % N % N % p-value 

26-8 weeks before first treatment 11 1.4 1 0.5 5 3.5 17 1.5 0.2 

8-0 weeks before first treatment 118 15.2 24 12.4 16 11.3 158 14.2  

Within 4 weeks after first treatment 51 6.6 15 7.8 5 3.5 71 6.4  

Within 4-8 weeks after first treatment 9 1.2 0 0 3 2.1 12 1.1  

Within 8-12 weeks after first treatment 8 1.0 1 0.5 0 0 9 0.8  

No 438 56.4 117 60.6 94 66.7 649 58.5  

Unknown 141 18.2 35 18.1 18 12.8 194 17.5  

Total 776 100.0 193 100.0 141 100.0 1110 100.0  

*p-value calculated between MDM with time frame 26 weeks prior to 12 weeks post first treatment 
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4.11.4 Distance from residence at diagnosis to facility of diagnosis for metastatic CRC 

There were 1126 patients with metastatic CRC, for 20 of these the distance from their residence 
to the health facility of diagnosis was unknown, leaving 1106 available for analysis. 

The overall proportion of patients who had their primary removed was 51%. There was some 
variation by distance from the diagnostic facility (48% - 55%), but it was not statistically 
significantly different (p=0.7; Table 4.11-21).  

The proportion of patients having a stoma formed was higher in the group living over 50km 
from the facility of diagnosis (24%) and the group living 20-50km away (19%) compared to the 
groups living within 20km of the diagnostic facility (14-15%), but the differences were not 
statistically significant (p=0.6;Table 4.11-22). There was some variation in the proportion 
having a stent with the proportions varying from (6-10%), but there were no obvious patterns 
(p=0.7; Table 4.11-23). 

There were no obvious patterns between distance from diagnostic facility and the site of 
metastatic disease (p=0.7). Overall the proportion where the site of metastatic disease was liver 
and lung was 15%, liver only was 42% and lung only was 4% (Table 4.11-24). The overall 
proportion having a liver and/or lung resection was small (7%) and there were no obvious 
patterns in relation to the distance from place of residence at diagnosis to facility of diagnosis 
(Table 4.11-25). A higher proportion of patients received chemotherapy in the group living over 
50km from the health facility of diagnosis (64%) compared with those living less than 50km 
away (44%-49%)(p=0.007; Table 4.11-26). This could be influenced by the group living over 
50km away tending to be younger. This will be explored further in the second phase of analysis 
that will address the effects of age, gender and comorbidity. There were some differences in the 
proportion of patients receiving radiotherapy, with patient group living over 20kms away 
having higher proportions (21%-22%) than those living closer (16-18%), but it was not 
statistically significant (p=0.4; Table 4.11-27). 

The proportions of patients reviewed at an MDM varied from 55% to 62%, but there was no 
clear pattern and the differences were not statistically significant (p=0.2).
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Table 4.11-21  Surgery for removal of primary disease by distance of residence at the time of diagnosis from the 
health facility where the diagnosis was made for patients with metastatic CRC 

Primary 
removed 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 191 50.8 108 47.8 101 54.6 103 54.5 66 50.8 569 51.4 0.7 

No 176 46.8 111 49.1 83 44.9 81 42.9 59 45.4 510 46.1  

Unknown 9 2.4 7 3.1 1 0.5 5 2.6 5 3.8 27 2.4  

Total 376 100.0 226 100.0 185 100.0 189 100.0 130 100.0 1106 100.0  

 

 

Table 4.11-22  Stoma formed by distance of residence at the time of diagnosis from the health facility where 
the diagnosis was made for patients with metastatic CRC 

Stoma 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 27 15.3 16 14.4 13 15.7 15 18.5 14 23.7 85 16.7 0.6 

No 149 84.7 95 85.6 70 84.3 66 81.5 45 76.3 425 83.3  

Total 176 100.0 111 100.0 83 100.0 81 100.0 59 100.0 510 100.0  
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Table 4.11-23  Stent insertion by distance of residence at the time of diagnosis from the health facility where 
the diagnosis was made for patients with metastatic CRC 

Stent 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 17 9.7 7 6.3 5 6.0 7 8.6 3 5.1 39 7.6 0.7 

No 159 90.3 104 93.7 78 94.0 74 91.4 56 94.9 471 92.4  

Total 176 100.0 111 100.0 83 100.0 81 100.0 59 100.0 510 100.0  

 

 

Table 4.11-24  Site of metastatic disease by distance of residence at the time of diagnosis from the health facility 
where the diagnosis was made for patients with metastatic CRC 

Site of 
metastatic 

disease 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Liver and Lung 59 15.7 30 13.3 28 15.1 33 17.5 17 13.1 167 15.1 0.7 

Liver 162 43.1 96 42.5 77 41.6 81 42.9 46 35.4 462 41.8  

Lung 13 3.5 7 3.1 10 5.4 5 2.6 8 6.2 43 3.9  

Other 122 32.4 86 38.1 63 34.1 66 34.9 50 38.5 387 35.0  

Unknown 20 5.3 7 3.1 7 3.8 4 2.1 9 6.9 47 4.2  

Total 376 100.0 226 100.0 185 100.0 189 100.0 130 100.0 1106 100.0  
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Table 4.11-25  Operation for liver or lung resection by distance of residence at the time of diagnosis from the health 
facility where the diagnosis was made for patients with metastatic CRC 

Liver or Lung 
resection 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Liver 16 4.3 18 8.0 19 10.3 10 5.3 9 6.9 72 6.5 0.999 

Lung 3 0.8 0 0 2 1.1 2 1.1 1 0.8 8 0.7  

No liver or lung 357 94.9 208 92.0 164 88.6 177 93.7 120 92.3 1026 92.8  

Total 376 100.0 226 100.0 185 100.0 189 100.0 130 100.0 1106 100.0  

 

 

Table 4.11-26  Chemotherapy treatment by distance of residence at the time of diagnosis from the health facility 
where the diagnosis was made for patients with metastatic CRC 

Any 
chemotherapy 

treatment 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 180 47.9 99 43.8 90 48.6 91 48.1 83 63.8 543 49.1 0.007 

No 184 48.9 119 52.7 90 48.6 89 47.1 39 30.0 521 47.1  

Unknown 12 3.2 8 3.5 5 2.7 9 4.8 8 6.2 42 3.8  

Total 376 100.0 226 100.0 185 100.0 189 100.0 130 100.0 1106 100.0  
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Table 4.11-27  Radiotherapy treatment by distance of residence at the time of diagnosis from the health facility 
where the diagnosis was made for patients with metastatic CRC 

Any 
radiotherapy 

treatment 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

Yes 61 16.2 41 18.1 30 16.2 40 21.2 29 22.3 201 18.2 0.4 

No 303 80.6 179 79.2 148 80.0 141 74.6 91 70.0 862 77.9  

Unknown 12 3.2 6 2.7 7 3.8 8 4.2 10 7.7 43 3.9  

Total 376 100.0 226 100.0 185 100.0 189 100.0 130 100.0 1106 100.0  
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Table 4.11-28  Review at colorectal multidisciplinary meeting by distance of residence at the time of diagnosis from the health 
facility where the diagnosis was made for patients with metastatic CRC 

MDM review 

Distance from residence to facility of diagnosis (km) 

Total % 

 0-<5 5-<10 10-<20 20-<50 50>/= 

N % N % N % N % N % p-value 

26-8 weeks before first 
treatment 7 1.9 3 1.3 1 0.5 3 1.6 3 2.3 17 1.5 0.2 

8-0 weeks before first treatment 56 14.9 37 16.4 17 9.2 25 13.2 21 16.2 156 14.1  

Within 4 weeks after first 
treatment 18 4.8 16 7.1 10 5.4 16 8.5 11 8.5 71 6.4  

Within 4-8 weeks after first 
treatment 3 0.8 2 0.9 3 1.6 3 1.6 1 0.8 12 1.1  

Within 8-12 weeks after first 
treatment 3 0.8 4 1.8 1 0.5 1 0.5 0 0 9 0.8  

No 223 59.3 125 55.3 115 62.2 110 58.2 76 58.5 649 58.7  

Unknown 66 17.6 39 17.3 38 20.5 31 16.4 18 13.8 192 17.4  

Total 376 100.0 226 100.0 185 100.0 189 100.0 130 100.0 1106 100.0  

*p-value calculated between MDM with time frame 26 weeks prior to 12 weeks post first treatment 
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4.11.5 Area deprivation of residence at diagnosis for metastatic CRC 

Of the 1103 patients with metastatic CRC, 28 had unknown deprivation status.  

For the surgical removal of the primary there is a small decrease in the proportion with 
increasing deprivation (1-2; 56% vs 9-10; 48%)(Table 4.11-29). However the differences were 
not statistically significant (p=0.6). 

Patients from areas with a deprivation score of 3-4 at diagnosis had a smaller proportion with 
operations for the formation of stoma (9%) than for all other deprivation groups (17%), 
although not it was not statistically significant (p=0.2; Table 4.11-30). Similarly there were 
small differences in the proportion of patients having a stent,  with the deprivation groups 1-2 
and 5-6 having the highest proportions (both 12%) compared with the deprivation groups 3-4, 
7-8 and 9-10 (5%, 6%, 4% respectively)Table 4.11-31). Ascertaining the completeness of this 
data was difficult given the complexity of the data collection for this patient group.  

There were differences in the site of metastatic disease between the deprivation groups, 
however there were no obvious patterns and the differences were not statistically significant. 
For liver and lung the proportions varied from 14% to 18%, for liver only the proportions were 
38% to 44% and for lung only the proportions were 3% to 6%. (p=0.5)(Table 4.11-32). Some 
differences were observed in the proportions of patients with liver and/or lung resections 
between the deprivation groups, with the highest proportion of both liver an lung resections 
seen in the least deprived (1-2; 13%) and then a slight decrease  with increasing deprivation in 
remaining groups  (3-4; 7%, 5-6;  6%, 7-8 6%, 9-10; 4%)(Table 4.11-33; p=0.005). This may be 
partially due to differences in the characteristics of the patients by deprivation, in particular the 
C3 comorbidity score increases with deprivation and is likely to impact on whether a patient 
has an operation for a resection or not. This will be explored more in the next phase of the 
analysis. 

For patients receiving chemotherapy treatment the proportions receiving any chemotherapy 
were lower for areas with higher deprivation (1-2; 65% vs 9-10; 42%)(Table 4.11-34; 
p=0.0001). The proportion of patients receiving radiotherapy also differed with deprivation. 
However the pattern is less clear with the highest proportions seen in the least deprived (25%) 
compared with all other groups (3-4; 17%,  5-6;  14%, 7-8 19%, 9-10; 19%)(Table 4.11-35; 
p=0.03). For both chemotherapy and radiotherapy the differences in proportions by deprivation 
are statistically significant. Further investigation of these results will be undertaken where 
adjustments for patient characteristics such as age, comorbidity score will be included in the 
analysis. 

The proportions of patients who were reviewed at an MDM were very similar for all the 
deprivation quintiles (p=0.5).  
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Table 4.11-29  Surgery for removal of primary disease by area deprivation score for residence at the time of 
diagnosis for patients with metastatic CRC 

Primary 
removed 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 126 55.8 109 51.7 126 51.4 110 50.2 97 48.0 568 51.5 0.6 

No 93 41.2 101 47.9 112 45.7 104 47.5 97 48.0 507 46.0  

Unknown 7 3.1 1 0.5 7 2.9 5 2.3 8 4.0 28 2.5  

Total 226 100.0 211 100.0 245 100.0 219 100.0 202 100.0 1103 100.0  

 

 

Table 4.11-30  Stoma formed by area deprivation score for residence at the time of diagnosis for patients with 
metastatic CRC 

Stoma 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 17 18.3 9 8.9 22 19.6 19 18.3 17 17.5 84 16.6 0.2 

No 76 81.7 92 91.1 90 80.4 85 81.7 80 82.5 423 83.4  

Total 93 100.0 101 100.0 112 100.0 104 100.0 97 100.0 507 100.0  
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Table 4.11-31  Stent insertion by area deprivation score for residence at the time of diagnosis for patients 
with metastatic CRC 

Stent 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 11 11.8 5 5.0 13 11.6 6 5.8 4 4.1 39 7.7 0.09 

No 82 88.2 96 95.0 99 88.4 98 94.2 93 95.9 468 92.3  

Total 93 100.0 101 100.0 112 100.0 104 100.0 97 100.0 507 100.0  

 

 

Table 4.11-32  Site of metastatic disease by area deprivation score for residence at the time of diagnosis for patients 
with metastatic CRC 

Site of 
metastatic 

disease 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Liver and Lung 35 15.5 29 13.7 33 13.5 40 18.3 31 15.3 168 15.2 0.5 

Liver 98 43.4 93 44.1 102 41.6 91 41.6 76 37.6 460 41.7  

Lung 13 5.8 5 2.4 8 3.3 12 5.5 5 2.5 43 3.9  

Other 76 33.6 76 36.0 87 35.5 67 30.6 79 39.1 385 34.9  

Unknown 4 1.8 8 3.8 15 6.1 9 4.1 11 5.4 47 4.3  

Total 226 100.0 211 100.0 245 100.0 219 100.0 202 100.0 1103 100.0  
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Table 4.11-33  Operation for liver or lung resection by area deprivation score for residence at the time of diagnosis for 
patients with metastatic CRC 

Liver or Lung 
resection 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Liver 26 11.5 12 5.7 13 5.3 12 5.5 8 4.0 71 6.4 0.005 

Lung 3 1.3 2 0.9 2 0.8 1 0.5 0 0 8 0.7  

No liver or lung 197 87.2 197 93.4 230 93.9 206 94.1 194 96.0 1024 92.8  

Total 226 100.0 211 100.0 245 100.0 219 100.0 202 100.0 1103 100.0  

 

 

Table 4.11-34  Chemotherapy treatment by area deprivation score for residence at the time of diagnosis for patients 
with metastatic CRC 

Any 
chemotherapy 

treatment 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 146 64.6 106 50.2 114 46.5 94 42.9 84 41.6 544 49.3 <0.0001 

No 71 31.4 97 46.0 123 50.2 118 53.9 107 53.0 516 46.8  

Unknown 9 4.0 8 3.8 8 3.3 7 3.2 11 5.4 43 3.9  

Total 226 100.0 211 100.0 245 100.0 219 100.0 202 100.0 1103 100.0  
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Table 4.11-35  Radiotherapy treatment by area deprivation score for residence at the time of diagnosis for patients 
with metastatic CRC 

Any 
radiotherapy 

treatment 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

Yes 56 24.8 35 16.6 33 13.5 37 16.9 38 18.8 199 18.0 0.03 

No 160 70.8 169 80.1 201 82.0 173 79.0 155 76.7 858 77.8  

Unknown 10 4.4 7 3.3 11 4.5 9 4.1 9 4.5 46 4.2  

Total 226 100.0 211 100.0 245 100.0 219 100.0 202 100.0 1103 100.0  
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Table 4.11-36  Review at colorectal multidisciplinary meeting by area deprivation score for residence at the time of diagnosis for 
patients with metastatic CRC 

MDM review 

NZ Deprivation Index of residence at time of diagnosis 

Total % 

 1-2 3-4 5-6 7-8 9-10 

N % N % N % N % N % p-value 

26-8 weeks before first 
treatment 5 2.2 2 0.9 5 2.0 3 1.4 2 1.0 17 1.5 0.5 

8-0 weeks before first treatment 37 16.4 28 13.3 38 15.5 28 12.8 27 13.4 158 14.3  

Within 4 weeks after first 
treatment 16 7.1 12 5.7 16 6.5 13 5.9 13 6.4 70 6.3  

Within 4-8 weeks after first 
treatment 1 0.4 5 2.4 2 0.8 3 1.4 1 0.5 12 1.1  

Within 8-12 weeks after first 
treatment 3 1.3 1 0.5 2 0.8 0 0 2 1.0 8 0.7  

No 126 55.8 131 62.1 141 57.6 133 60.7 117 57.9 648 58.7  

Unknown 38 16.8 32 15.2 41 16.7 39 17.8 40 19.8 190 17.2  

Total 226 100.0 211 100.0 245 100.0 219 100.0 202 100.0 1103 100.0  

*p-value calculated between MDM with time frame 26 weeks prior to 12 weeks post first treatment
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4.11.6 Ethnicity for metastatic CRC 

In the extended PIPER cohort there were 1307 patients with metastatic CRC; 1 patient with 
unknown ethnicity was excluded  leaving 1306 for the analyses in this section. 

The proportion of Māori having a surgical procedure for the removal of the primary was 48%, 
compared with Pacific 54% and nMnP 51% (Table 4.11-37). These proportions are not 
statistically significantly different (p=0.7), however the numbers, in particular in the Pacific 
group, are small (n=46). For operations for the formation of a stoma the nMnP group had fewer 
operations (16%) compared with Māori (24%) and Pacific (25%) (p=0.2)(Table 4.11-38). Again 
these difference are not significant but the numbers are smaller than for the removal of the 
primary as these proportions are presented only for patients who did not have an operation for 
the removal of their primary (Māori n=48, Pacific n=54, nMnP=51). The proportion of Māori and 
nMnP having an operation for a stent is similar (7% vs 8%)(Table 4.11-39). No Pacific patients 
with metastatic CRC had an operation for a stent insertion, but the numbers are very small. 

There were some differences in the site of metastatic disease, but these differences were not 
significantly different (p=0.09). The Pacific group had a smaller proportion with liver 
metastases only (26%) compared with Māori (37%) and nMnP (44%). The Pacific group had 
slightly higher proportion with lung metastases only (9%) compared with Māori (5%) and 
nMnP (4%) (Table 4.11-40). The overall proportions who had liver and/or lung resection were 
small (liver 6% ; lung 1%) and with such small numbers in the groups no patterns by ethnicity 
can be seen (Table 4.11-41). 

The proportions receiving any chemotherapy in this metastatic CRC group were similar in the 
three ethnic groups (Māori 51%, Pacific 46% and nMnP 49%; p=0.7; Table 4.11-42). A higher 
proportion of Pacific (33%) patients received any form of radiotherapy treatment compared 
with Māori (24%) and nMnP (17%)(Table 4.11-43; p=0.006). However with such small 
numbers in the Pacific group any further analysis to explore whether factors such as the site of 
disease plays a role will be difficult. 

The proportions of patients who were reviewed at an MDM were 56% for Māori, 52% for Pacific 
and 59% for nMnP; there was no statistically significant difference (p=0.2) 

 

Table 4.11-37  Surgery for removal of primary disease by prioritised ethnicity 
for patients with metastatic CRC 

Primary 
removed 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 70 47.9 25 54.3 569 51.1 664 50.8 0.7 

No 71 48.6 20 43.5 517 46.4 608 46.6  

Unknown 5 3.4 1 2.2 28 2.5 34 2.6  

Total 146 100.0 46 100.0 1114 100.0 1306 100.0  
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Table 4.11-38  Stoma formed by prioritised ethnicity for patients with 
metastatic CRC 

Stoma 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 17 23.9 5 25.0 85 16.4 107 17.6 0.2 

No 54 76.1 15 75.0 432 83.6 501 82.4  

Total 71 100.0 20 100.0 517 100.0 608 100.0  

 

 

Table 4.11-39  Stent insertion by prioritised ethnicity for patients with 
metastatic CRC 

Stent 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 5 7.0 0 0 43 8.3 48 7.9 0.4 

No 66 93.0 20 100.0 474 91.7 560 92.1  

Total 71 100.0 20 100.0 517 100.0 608 100.0  

 

 

Table 4.11-40 Site of metastatic disease by prioritised ethnicity for patients with 
metastatic CRC. 

Site of 
metastatic 

disease 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Liver and Lung 19 13.0 8 17.4 163 14.6 190 14.5 0.09 

Liver 54 37.0 12 26.1 488 43.8 554 42.4  

Lung 8 5.5 4 8.7 40 3.6 52 4.0  

Other 58 39.7 20 43.5 376 33.8 454 34.8  

Unknown 7 4.8 2 4.3 47 4.2 56 4.3  

Total 146 100.0 46 100.0 1114 100.0 1306 100.0  
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Table 4.11-41  Operation for liver or lung resection by prioritised ethnicity for 
patients with metastatic CRC 

Liver or Lung 
resection 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Liver 6 4.1 2 4.3 71 6.4 79 6.0 0.4 

Lung 0 0 1 2.2 7 0.6 8 0.6  

No liver or lung 140 95.9 43 93.5 1036 93.0 1219 93.3  

Total 146 100.0 46 100.0 1114 100.0 1306 100.0  

 

 

Table 4.11-42  Chemotherapy treatment by prioritised ethnicity for patients with 
metastatic CRC 

Any 
chemotherapy 

treatment 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 75 51.4 21 45.7 541 48.6 637 48.8 0.7 

No 64 43.8 24 52.2 528 47.4 616 47.2  

Unknown 7 4.8 1 2.2 45 4.0 53 4.1  

Total 146 100.0 46 100.0 1114 100.0 1306 100.0  

 

 

Table 4.11-43  Radiotherapy treatment by prioritised ethnicity for patients with 
metastatic CRC 

Any 
radiotherapy 

treatment 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

Yes 35 24.0 15 32.6 192 17.2 242 18.5 0.006 

No 105 71.9 30 65.2 870 78.1 1005 77.0  

Unknown 6 4.1 1 2.2 52 4.7 59 4.5  

Total 146 100.0 46 100.0 1114 100.0 1306 100.0  
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Table 4.11-44  Review at colorectal multidisciplinary meeting by prioritised ethnicity for patients with 
metastatic CRC 

MDM review 

Prioritised Ethnicity 

Total % 

 Māori Pacific nMnP 

N % N % N % p-value 

26-8 weeks before first treatment 2 1.4 1 2.2 18 1.6 21 1.6 0.2 

8-0 weeks before first treatment 27 18.5 6 13.0 150 13.5 183 14.0  

Within 4 weeks after first treatment 9 6.2 5 10.9 68 6.1 82 6.3  

Within 4-8 weeks after first treatment 3 2.1 1 2.2 15 1.3 19 1.5  

Within 8-12 weeks after first treatment 2 1.4 1 2.2 7 0.6 10 0.8  

No 81 55.5 24 52.2 660 59.2 765 58.6  

Unknown 22 15.1 8 17.4 196 17.6 226 17.3  

Total 146 100.0 46 100.0 1114 100.0 1306 100.0  

*p-value calculated between MDM with time frame 26 weeks prior to 12 weeks post first treatment 
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4.11.7 Key points: treatment of metastatic CRC 

Demographic characteristics: 

- Rural patients presenting with metastatic CRC, like the overall PIPER cohort, appeared 
to be younger, to have to a greater proportion of males, and have a lower levels of 
comorbidity than urban and independent urban patients. 

- Māori tended to be younger, but had similar levels of comorbidity to the nMnP patients 
- Overall 50% of metastatic CRC patients had a comorbidity score of zero. 

Resection of primary, stoma formation and stents: 

- Overall 52% of patients with metastatic disease had their primary resected 
- Most patients who did not have their primary removed did not have a stoma (83%) 
- Stoma formation in patients with metastatic disease and primary in situ was more 

common in rural than urban patients (31% vs. 13%; p=0.0009) 
- Stent insertion for an obstructed in-situ primary was performed in 8% of patients. 
- Patients residing in low (1-2) NZDep Index areas were more likely to have had a stent 

placed than those in high (9-10) NZDep Index areas (12% vs. 4%; p=0.009) 

Site of metastatic disease: 

- The distribution of sites of metastatic disease was: liver 42%; liver & lung 15%; lung 4%. 
There were no clear differences by rurality, ethnicity or deprivation.  

- Overall 7% of patients had a liver resection and 1% of patients had a lung resection, 
with no clear differences by ethnicity, distance or rurality. However, patients residing in 
areas of low deprivation (NZDep Index 1-2) had a higher proportion with liver resection 
than those in the higher deprivation regions (12 vs. 7-4%; overall p=0.005). 

Chemotherapy: 

- Overall only 49% of stage IV patients with CRC received chemotherapy 
- Rural patients were more likely to receive chemotherapy than urban patients (62% vs. 

48%; p=0.003) 
- Patients living close to the diagnostic facility (within 5km) were less likely to get 

chemotherapy than those living over 50km away (48% vs. 64%; p=0.007) 
- Patients residing in areas with low deprivation (1-2) were more likely given 

chemotherapy than patients from areas of high deprivation high (9-10) (65 vs. 42%; 
p<0.0001) 

- There were no clear trends in the proportion of patients receiving chemotherapy by 
ethnicity 

Radiotherapy: 

- Radiotherapy was used in 19% of patients with metastatic disease during the course of 
their disease 

- Pacific patients were more likely to have RT (33% vs. 17% for Māori and 24% for nMnP; 
p=0.006) 
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MDM: 

- Evidence of MDM discussion was recorded for 16% of patients prior to first treatment, 
and there is no evidence in the clinical records of MDM discussion for 76% of patients.  

4.11.8 Discussion: treatment of metastatic CRC 

The group of patients presenting with metastatic CRC appear to have the same comparative 
features as the overall PIPER population; rural patients appear to be younger, have a greater 
proportion of males, and have a lower levels of comorbidity than urban and independent urban 
patients. Māori patients tend to be younger, but have similar levels of comorbidity to the nMnP 
patients. 

The key prognostic factor in advanced cancer is the measure of performance status measured 
on a 5 point scale (ECOG; Eastern Cooperative Oncology Group) or as a percentage (Karnofsky 
Performance Status; KPS). This factor is used widely in cancer medicine, however this study, in 
its pilot stage, identified that that retrievable documentation of this score is extremely poor and 
so its collection was ceased. This needs to be addressed going forward as it’s not possible to 
extrapolate from other factors such as comorbidity (50% of stage IV patients have a 
comorbidity score of zero) or age (20% patients aged 80 or over) when determining 
appropriateness of decision-making regarding treatment. 

Overall 52% of patients with metastatic disease at presentation had their primary resected. 
Stoma formation in patients with stage IV disease and primary in situ was more common in 
rural than urban patients (31% vs 13%; p=0.0009), however most patients (83%) who have not 
had their primary removed do not ultimately have a stoma. The alternative to stoma formation 
or resection is stenting which is used at the time of impending or complete obstruction. This 
relatively new technology did not appear to be used in high proportions (8%) in this 2007-2008 
cohort and the fact it was used more often in patients from areas with low deprivation (12% vs 
4%), which may reflect an access or uptake issue. Analysis of the use of these interventions by 
chemotherapy use is required,  however if the primary, instead of being managed operatively 
(resection or stoma formation), could be managed expectantly or with stent placement at 
obstruction, there is a large potential saving in terms of patient quality-of-life and resource 
utilisation.      

The indications for the use of surgery to remove liver metastases are changing, with a lower 
threshold for operating on patients with more advanced disease, often in conjunction with 
ablative techniques such as radio-frequency ablation. In the PIPER cohort overall  7% of 
patients presenting with metastatic CRC had a liver resection (where 42% had liver disease) 
and whether this represents the current rate will need to be determined by further monitoring 
of this KPI. Although numbers are small further analysis is needed to explore the apparent 
difference by deprivation that may relate to comorbidity, ethnicity or rurality.  

Palliative chemotherapy in the appropriately selected sub-population of  metastatic CRC 
patients has, based on randomised trials, increased median survival from ~6 months to over 24 
months with 5 year survival seen in 10-15% of patients. Key determinants of the selection of 
patients historically have been performance status, comorbidity, age and patient choice.  
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Although the PIPER study highlighted the poor documentation of performance status, further 
work looking at age and comorbidity, integrating ethnicity, rurality and NZDep should provide 
greater insights around decision-making with regard the decision to administer chemotherapy. 
As it stands however the fact that overall only 49% of stage IV patients with CRC received 
chemotherapy is of concern. 

In keeping with the overall PIPER cohort the documented use of an MDM to discuss treatment 
decisions is low in those with metastatic disease. 16% were discussed prior to first treatment. 
Whilst for some who were not discussed prior to first treatment, this may be due to the need for 
urgent surgery, there is still a high proportion whom may benefit from discussion of the 
different first treatment modalities. This may also be linked to the low uptake of palliative 
chemotherapy in this group. 

 

  

Highlights: Metastatic CRC  
52% of patients with metastatic disease had their primary resected 

83% of those without primary tumour resection did not have a stoma. 

Overall 7% of patients had liver resection and 1% of patients had lung 
resection for metastatic disease 

Overall only 49% of patients with metastatic colorectal cancer received 
chemotherapy 

Rural patients were more likely to receive chemotherapy than urban 
patients  (unadjusted finding) 

Overall for 59% of patients there was  no evidence of discussion at an 
MDM 
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5 Concluding Statements and Future Recommendations 
 

Outcomes from the PIPER Project – what have we learned?  

The PIPER project provides the most comprehensive description of the presentation, diagnosis, 
and management of CRC that has ever been undertaken in NZ. One of the major strengths of the 
project has been the inclusion of data from the private sector, as well as the public sector, to 
ensure a genuine national overview.  

The PIPER cohort was taken from 2007-2008, to enable a period of follow up and so that mature 
survival data are available for examining the influence of the key indicators described on 
disease outcomes.  

During the intervening time, the major change in systemic therapy was the introduction of 
adjuvant oxaliplatin. Other changes in treatment included the broader utilization of PET, wider 
uptake of Enhanced Recovery After Surgery (ERAS) protocols, and the beginning of the 
Waitemata Bowel Screening pilot. While considerable policy changes have occurred since, the 
medical and surgical management of colon and rectal cancer has evolved slightly rather than 
radically. 

Several key facts about CRC in NZ have been established and are covered in detail within the 
body of the report. These key facts include:  

Tumour staging and patient characteristics: 

- 12% of colon cancer was stage I, 27% stage II, 25% stage III, 23% stage IV, 5% non-
metastatic not further classified, and 7% unknown; 

- 76% of rectal cancer was non-metastatic, 19% metastatic and 5% unknown.  
- 24% of patients are 80 or older; 
- Māori and Pacific have higher proportions who present with metastatic disease; 
- Despite hand-searching original clinical records we were unable to identify staging for some 

patients. This has important implications for understanding stage-specific survival, and 
comparing stage-specific outcomes against international data sets.  

Presentation and clinical staging procedures: 

- Emergency presentation with colon cancer was common, more so for Māori (44%) and 
Pacific (51%), but overall was much higher than comparable results from the UK, where the 
corresponding proportion is 21%; 

- The proportion of patients with colon cancer presenting with obstruction was 22%; 
- Minimum staging with CT abdomen/pelvis and complete colonoscopy with a year was 

incomplete in almost half of the patients.  

Multidisciplinary team discussion: 

- MDM discussion was not documented for 70% of patients with colon cancer, and was not 
documented prior to first treatment in rectal cancer for 65% of patients. In the UK, MDM 
discussion is mandatory, and the “not discussed” target is 0%.  
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Surgical outcomes 

- 90 day post-operative mortality for rectal cancer was 3% and for colon cancer was 5%; 
- Major post-operative complications such as PE and MI are recorded in fewer cases than in 

published literature. This suggests we may be under-capturing peri-operative morbidity; 
-  Anastomotic leak rates are challenging to capture using existing methods. To allow routine 

monitoring of this, changes to current methods of reporting will need to be made. 

Pathology reporting: 

- Synoptic (structured) reporting was evident for 56% of colon cancer patients and for 51% 
of rectal cancer patients; 

- Mesorectal quality was unknown in 65% of rectal cancer specimens, and distance to 
mesorectal fascia (circumferential resection margin) was unknown in 37%; 

- 34% of patients have fewer than 12 nodes examined, according to their pathology report.  
 

Chemotherapy for stage 3 colon cancer: 

- 59% of patients with stage 3 colon cancer receive adjuvant chemotherapy (26% of those 
with colon cancer are 80 or older); 

- Less than half of the treated patients complete 24 weeks of full therapy. 
 

Therapy for metastatic CRC: 

- 49% of patients receive chemotherapy; 
- 51% of those who present with metastatic disease and synchronous primary tumours (true 

stage IV disease) have primary tumour resection; 
- 7% of those with metastatic disease (synchronous presentation) undergo liver or lung 

resection. 

As expected with an ambitious project with a large dataset, many additional analyses are 
possible, and indeed many are planned. The impact of demographic, clinical and disease 
characteristics need to be taken into account, and the complex interplay between rurality, 
ethnicity, and deprivation needs to be explored, in order to identify inequities of treatment or 
outcome in more detail.  

 

There are some areas that already stand out for comment: 

1. High rates of emergency presentation 

Why do so many people present to the emergency department with colon cancer? Why is it 
worse for Māori and Pacific? Are there barriers to patients accessing general practice (such as 
financial or structural), and is this worse for certain groups within our community? Do general 
practitioners have sufficient access to the necessary tools to investigate patients with 
symptoms? Do we need better tests to discern benign abdominal symptoms from ones which 
are more sinister? Is there sufficient awareness of the importance of bowel symptoms within 
the community? 
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2. The interaction between comorbidity, treatment and outcome requires careful  
consideration 

Comorbidity appears to influence the proportion of patients receiving intervention. A wealth of 
domestic and international literature shows that comorbidity mediates treatment received, and 
that this negatively impacts on cancer-specific and patient-related outcome. How can we 
restructure our services in order to better address this major area of need? A rigorous health 
care implementation study, preferably randomized, could examine novel methods of service 
delivery in order to ensure that service intervention is evidence based and cost effective, and 
delivers meaningful health gains.  

 

3. Genomic correlation with clinical outcome data may yield valuable additional 
information  

We have a preponderance of right sided tumours, particularly in females. This is higher than in 
many other countries. Recent evidence suggests that right sided tumours may be biologically 
different to left sided tumours. We will analyse our data set according to right or left side, 
particularly for chemotherapy use, response and outcome. The integration of genomics and 
prognostic signatures (including immune scores) is likely to gain traction in clinical practice in 
the foreseeable future, and our dataset, if combined with archival tumour samples, could 
provide a very rich data source. 

 

4. Improvements in pathology reporting are necessary 

Our pathology reporting may need further attention, although it should be noted the Royal 
College of Pathologists of Australasia has undertaken significant work on developing structured 
and synoptic reporting since 2009. Until these structured reports are mandated and 
standardised the potential for lower quality information will persist. The pathology report 
remains a significant opportunity for routine data capture which is rich and meaningful. 
Standard 8 in the Standards of Service Provision for CRC stated that pathology reports be 
reported in synoptic format. There was not additional granularity about the content (such as 
number of lymph nodes retrieved, R status, distance to circumferential margin in rectal cancer) 
of synoptic reports.  

Until we have more comprehensive coverage of synoptic reporting, many of our attempts to 
improve quality outcomes particularly in rectal cancer will be stymied.  
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5. MDM discussion was low for this cohort 

Our rates of documentation of MDM discussion were very low. Multidisciplinary collaboration is 
increasingly important with greater sub-specialisation, and the broader range of therapeutic 
options that may improve survival for the modern patient. Concern persists within the Cancer 
Sector regarding regional variation in MDM functionality and capacity. The MDM has also been 
mooted by some as a potential mechanism of data collection – until we can be assured of greater 
coverage than we have seen in this report, then the MDM may not be an appropriate vehicle to 
capture data from the broader population.  

 

6. Chemotherapy intervention rates for stage IV disease appear lower than expected 

We treat less than half of our patients who have metastatic disease with chemotherapy, yet we 
operate on more than half. Resection of the primary tumour has not been clearly shown to 
improve survival, whereas chemotherapy can improve survival three-fold or more. Surgery is 
frequently undertaken for palliative reasons including obstruction, and few would question this 
approach. However given that deferred primary tumour resection is viable for many non-
obstructed patients, we should not resile from discussing whether we have the emphasis and 
balance in managing stage IV CRC completely right.  

 

7. Surgical intervention with curative intent for stage IV disease  

7% of patients undergo secondary resection of metastatic disease. We do not yet know whether 
there is regional variation in this, or whether increasing multi-disciplinary collaboration 
improves access to secondary resection. Giving this area further attention would enable greater 
understanding of how best to serve those patients with potentially curable stage IV disease, and 
how to increase the proportion of patients considered for curative therapy.  

 

8. A high proportion of patients are elderly, and the optimal treatment paradigm for this 
group is unclear 

It remains unclear how we should treat our elderly patients (aged over 80) with CRC, who make 
up approximately ¼ of those newly diagnosed. Our intervention rates with chemotherapy in 
this cohort are lower than for other age groups, yet for many in this group colorectal cancer 
remains the life-limiting comorbidity. This raises challenging questions about patient selection, 
understanding patient choice, the interplay between age, comorbidity and treatment, and 
understanding any potential health-services factors that may contribute to patterns of care.  
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Some of these facts are confronting. Many are comforting. It may be tempting to dismiss the 
ones we don’t like as “old” data that we have moved beyond by improvements in systems or 
services.  

However we now have measured the baseline, and any attempts to dismiss or refute these 
findings as irrelevant should be accompanied by robust data, and importantly include careful 
consideration of appropriate denominators for key performance measures.  

 

What changes have there been since the PIPER cohort? 

The changes in clinical management of CRC since 2007 have been incremental and minor, and 
whist we would expect there to have been improvements in care, these have been minor shifts 
rather than tectonic ones.  

The policy environment around bowel cancer has however changed meaningfully.  

Since 2007, some of the policy and structural changes include: 

- Faster cancer treatment initiative – this government initiative requires that patients 
diagnosed with cancer receive first treatment within 31 days of decision to treat (not date of 
diagnosis), and those with a high suspicion of cancer receive treatment within 62 days of 
first referral.  

- Standards of Service Provision for CRC have been produced.  
- There has been an increase in the number and effectiveness of MDMs around the country, 

with progress on electronic recording of data in several regions.  
- The National Bowel Cancer Work Group has been formed and is active on a national work 

plan 
- The Waitemata Bowel Cancer Screening Pilot has progressed – this is particularly important 

with fewer than 12% of tumours being diagnosed at stage 1 in NZ 
- Direct access colonoscopy criteria have been formed and implemented, with criteria for 2 

and 6 week access, with proportions meeting these criteria now reported to the Ministry of 
Health 

- Patient and Consumer groups such as the Gastrointestinal Cancer Institute of NZ (GICI) and 
Bowel Cancer NZ (formerly known as Beat Bowel Cancer Aotearoa) have become 
increasingly active, and demand a high level of transparency in the national debate about 
cancer service provision and direction  

- Enhanced recovery after surgery (ERAS) services have grown with shorter length of stay 
and lower post-op morbidity 

- There has been outsourcing of many pathology laboratories to private providers, which has 
attracted considerable media attention and professional debate. We did not examine 
whether there was a relationship between public or private service providers and the level 
of detail contained within pathology reports. A minimum pathology dataset can be required 
of any publically funded laboratory, and therefore outsourcing is not a barrier to 
comprehensive synoptic reporting.  
 



 

  Page 417 of 432 
The PIPER Project final report, 7 August 2015 

The data contained in this report demonstrate that doing things faster is only one part of the 
outcome puzzle, and that there remains room for emphasis on “Better” in the health policy 
framework of “Better, Sooner, More Convenient Cancer Care”.  

National tumour standards will provide this focus, but ongoing monitoring and reporting of 
outcomes in this framework is essential, and is currently missing.  

At present we have concentrated many of our policy outcome measures on who we are treating. 
The results from PIPER also challenge us to consider whom we are missing.  

 

Where has PIPER taken us, and where to from here? 

The PIPER project is the culmination of 4 years of work beginning with a tender process from 
the Ministry of Health and HRC aiming to understand the breadth and depth of the pathway of 
presentation, diagnosis and management of CRC in NZ.  

The research team we constructed aimed to bring together individuals with diverse expertise 
across a range of areas with an interest in CRC. These experts came from population health, 
general practice, rural health, medical and radiation oncology, general and specialist surgery, 
patient representative groups, Māori and Pacific health experts, health management, as well as 
academic biostatisticians and health research staff.  

Following consultation with investigators and advisors, with careful review of relevant 
domestic and international guidelines, as well as cross referencing the Colorectal Surgical 
Society of Australia and NZ (CSSANZ) database and other international colorectal databases, we 
piloted an ambitious list of quality indicators and time points on a patient journey that could be 
related to quality of experience, quality of care, and overall outcome. We tested our list of key 
indicators on many members of the NZ colorectal community and listened to feedback, 
improved and refined.  

We piloted this list with 226 cases and found that there were too many data-points to collect 
within the constraints of time and funding that we had available. Additionally, there were 
several data items that were very poorly recorded in patient notes or other source documents, 
which were contradictory within the notes, or were too open to subjective interpretation to be 
useful.  

Some of these variables included: distance of rectal tumour from the anal verge; pre-operative 
tumour stage in rectal cancer; distance to circumferential resection margin in rectal cancer (pre-
operative); family history; smoking status; duration of chemotherapy; chemotherapy dose 
reductions or treatment delays; whether patients were offered a clinical trial; and ECOG 
performance status. Frequently, treatment intent (palliative or curative) was vague or unstated. 
Our clinical detection rates of post-operative pulmonary embolus are considerably lower than 
published comparators, potentially highlighting poor capture of meaningful complications.  

We hand searched the records of 6387 patients in both public and private settings, investing in 
over 9,000 hours of clinical notes review. Over 960,000 individual data points were entered 
onto an original database housed at CTNZ. Thousands of comparisons and analyses were and 
are possible with this cleaned and high-grade clinical data set.  
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The PIPER project is a landmark in CRC research in NZ.  

However, we do not want to have to do it again.  

The process of manual data collection is time consuming, but is useful to provide a national 
stock take and identify areas for immediate policy focus, and validates or repudiates the routine 
data sources and informs our ability to rely on them for monitoring purposes.  

PIPER has given us considerable insight into data quality of routine datasets, and planned 
publications include a comparison of our hand-searched data with that held by the cancer 
registry, and data from other centrally held routine datasets. We have formed relationships with 
other international CRC registry projects which will enable future collaboration and comparison 
of outcome measures.  

Our project has highlighted some major constraints to ongoing monitoring of cancer outcomes. 
Even the most (apparently) simple but fundamental data point – cancer stage – is dynamic over 
the pre-operative, operative and early post-operative stage, and requires that strong, clear and 
reliable business rules be written around data required for defining stage and how that is 
recorded and reported.   

Our data recording on a day-to-day basis in clinical practice needs to improve if we are to 
examine quality in a more real-time and meaningful way. If we can achieve this, we can detect 
systems issues and drive quality improvements for the people of NZ, whom we are employed to 
serve. Manual data entry is unappealing for the overloaded clinician, but perhaps nationally 
standardized collection methods, for example through a mandated surgical database, or through 
cancer multi-disciplinary meetings (with joined up IT infrastructure) could be feasible. 

CRC is a leading source of morbidity and mortality in NZ. It is our most common cancer and our 
rates are amongst the highest in the world. Our outcomes are worse than Australia, with death 
rates 35 percent higher than in Australia for women and 24 percent higher for men. 

Our collective challenge is to design and implement changes in our health system that 
transforms us from being a country with a high mortality rate from CRC to one that leads the 
world in colorectal cancer survival.   
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