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What is perioperative 
harm? 

• An undesirable outcome (harm) associated 
with any aspect of an operation (intervention) 
– Preoperative 
– Intraoperative 
– Postoperative 

• Slips, lapses (omissions), mistakes and 
violations leading to harm 
 



Perioperative harm  
includes: 
• DVT/PE 
• Wound infection 
• Medication error 
• Wrong side/site surgery 
• Retained objects 
• Falls 
• Any other complication 

 



Foreign body results 

Adults 15-99 years old                                         Children 0-14 years old 



And there are worse things 
that could happen.... 

• C, a 14 year old, had unfortunately been diagnosed 
with osteosarcoma of his left tibia.  

• He had previously been well, but now required 
chemotherapy, radiotherapy, and a left below-knee 
amputation. 
 



And there are worse things 
that could happen.... 

• C’s medical notes contained an error from an earlier 
hospital admission when a doctor accidentally wrote 
that his cancer was affecting the right lower limb. 
This mistake was transposed into the discharge 
summary for that admission, which was not 
subsequently corrected.  
 



• When C was seen by the orthopaedic consultant 
about his surgery, the consultant correctly realised 
that the amputation was to be performed on the left 
side. But when the house surgeon saw him for the 
pre-surgical assessment, she reviewed the most 
recent discharge summary with the error. The 
mistake was then copied over onto the pre-surgical 
documentation and, later, onto the theatre list. 
 

And there are worse things 
that could happen.... 



• On the day of his surgery C was unable to be 
reviewed by the surgical staff, so his leg was not 
marked before he was brought into theatre. In 
addition, the consultant who had seen C previously 
was unwell, so the senior registrar was covering the 
operating list.  

And there are worse things 
that could happen.... 



• In the operating theatre the staff went through their 
usual pre-surgical checklist but due to time pressure 
the notes were not reviewed in detail, so they failed 
to catch the mistake. The surgeon made incisions in 
the lateral, medial and anterior aspects of the right 
leg. At that point, a medical student who had read 
the notes in detail and was present in theatre raised 
concerns about the discrepancy in the notes.  

And there are worse things 
that could happen.... 



• The surgeon immediately ceased the procedure 
while the staff conferred about the correct side. 

• The incisions in the right leg were closed, and the 
procedure was carried out on the correct leg. An 
adverse event form was filled out and a treatment 
injury claim was lodged. 

And there are worse things 
that could happen.... 



• ACC was able to accept the inadvertent skin incisions 
to the right leg as treatment injuries. C went on to 
make a good recovery from his cancer, with a 
positive long-term prognosis.   
 

And there are worse things 
that could happen.... 



A few 2012/13 serious 
adverse events 

• Bilateral brachial plexus injury as a result of 
positioning during surgery 

• Burn from chlorhexidine igniting 
• Air in bypass system resulting in cerebellar infarct 
• Wrong patient had cardiac procedure 
• Infected pacemaker sites (x3) due to inadequate 

skin-prep 
 



Perioperative – reported 
serious adverse events 
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Health care requires a 
team approach 

• Analyses of adverse events: 
communication and teamwork failures 
common contributory factors 

• 25% of OR communications fail: 
inappropriate timing, inaccurate or 
missing content, failure to resolve 
issues 

• >35% have visible effects: tension in 
the team, inefficiency, waste of 
resources, delay or procedural error  
– (Lingard et al. 2004) 



 
 

Leadership and 
communication 

Teamwork impossible without good communication 

Good teamwork requires effective leadership 

Done poorly it commonly leads to errors and omissions 

Needs everyone engaged in a common task 

Requires everyone to have a  similar vision 

Needs training and practice 

Needs to be present throughout the duration of the task 
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Aviation leadership 

• The pilot in 
command of an 
aircraft is directly 
responsible for, and 
is the final authority 
as to, the operation 
of that aircraft 
 



Teamwork in surgery 



Aren’t doctors and nurses all 
team players already? 

NOT 
ALWAYS 



What are the features 
associated with good 
teamwork in the OR? 

• Team leadership 
• Mutual performance monitoring 
• Backup behaviour 
• Adaptability 
• Team orientation 



What are the features 
associated with good 
teamwork in the OR? 

• Team leadership 
• Able to direct and 

coordinate the activities of 
other team members, 
assess team performance, 
assign tasks, motivate team 
members and establish a 
positive environment 

 
 



What are the features 
associated with good 
teamwork in the OR? 

• Mutual performance 
monitoring 

• Apply appropriate 
strategies to monitor 
teammate performance 



What are the features 
associated with good 
teamwork in the OR? 

•  Backup behaviour 
• Ability to anticipate other 

team members needs and 
the ability to shift 
workload among 
members to achieve 
balance  



What are the features 
associated with good 
teamwork in the OR? 

•  Adaptability 
• Ability to adjust strategies 

based on information 
gathered in the 
environment 



What are the features 
associated with good 
teamwork in the OR? 

•  Team orientation 
• Belief in the importance 

of the team goals over 
other individual members 
goals 



Shared mental models 

• An organising knowledge 
structure of the relationships 
between the task the team is 
engaged in and how the 
team members will interact 
– Anticipating and predicting each 

others needs 
– Indentifying changes in the team 

or task and implicitly adjusting 
strategies as needed 



Mutual trust 

• The shared belief that team members will 
perform their roles and protect the interests 
of their teammates 
– Information sharing 
– Willingness to admit                                      

mistakes and accept                                     
feedback 

 



Closed-loop communication 

• The exchange of information 
between the sender and the 
receiver irrespective of the 
medium 
– Following up with team members to 

ensure message was received. 
– Acknowledging that a message was 

received. 
– Clarifying with the sender of the 

message that the message received is 
the same as the intended message. 



The angelic operating team? 



The reality? 



ACC treatment injury 

Total  
2005/6 – 2010/11 

Equipment lost / 
separated 19 

Equipment retained 74 

Unnecessary surgery 50 

Wrong site surgery 48 

Wrong Surgery 14 

Total 205 



Reducing perioperative 
harm 
 

 
 

 

Effective interventions 
• Perioperative harm can be reduced by: 
  

o Effective team work and communication 
strategies such as briefings and debriefings 
 

o Effective use of the World Health 
Organization Surgical Safety Checklist 

  
 

 







Results – all sites 
Baseline Checklist P value 

Cases 3733 3955 - 

Death 1.5% 0.8% 0.003 

Any Complication 11.0% 7.0% <0.001 

SSI 6.2% 3.4% <0.001 

Unplanned 
Reoperation 2.4% 1.8% 0.047 

Haynes et al. A Surgical Safety Checklist to Reduce Morbidity and Mortality in a Global Population. New 
England Journal of Medicine 360:491-9. (2009) 





• Methods 
– All adult patients being admitted for a procedure 

from 2007-2010 
– Checklist introduced April, 2009 
– Outcome – 30 day mortality 

• Results 
– 25,513 patients, 43% after checklist introduction 
– Mortality dropped from 3.13%-2.85% (OR 0.91) 

Effects of introduction 
of SSCL in Utrecht 



Effects of introduction 
of SSCL in Utrecht 



Effects of introduction 
of SSCL in Utrecht 



Conclusions 

• Mortality decreased after introduction of the 
checklist 

• Mortality strongly associated with checklist 
compliance 

• Checklist compliance more important than the 
actual checklist 

 
 
 



N Engl J Med 2014;370:1029-38. 
DOI: 10.1056/NEJMsa1308261 









• It is not act of ticking off a checklist that reduces 
complications – the checklist is merely a tool for 
ensuring that communication occurs 

• Implementing a checklist is difficult 
• Hospitals need help to implement a checklist 
• Gaming is universal – in the absence of direct 

monitoring by observation true compliance is 
unknown 

• Full implementation takes time 

The Checklist Conundrum 
Lucian L. Leape, M.D 



• Likely reasons for failure of the checklist to work in 
Ontario were 
– Not actually used 
– Did not use locally modified checklist so engagement was 

probably poor 
– Underpowered 
– Unlikely effect would have been seen within three months 

The Checklist Conundrum 
Lucian L. Leape, M.D 



Annals of Surgery  Volume 00, Number 00, 2014 



• Two hospitals in 
Norway  
– 1100 bed tertiary 

teaching hospital 
– 300 bed community 

hospital 
• Five surgical specialties 

• Urology 
• GS 
• Orthopaedics 
• Neurosurgery 
• Cardiothoracic 

 
 

• WHO SSCL adapted to 
Norwegian environment 

• Specialty start 
determined at random 
by draw 







• 2212 controls vs 2263 SSCL cases 
• Complications decreased from 19.6% to 11.5% 

(p<0.001) 
• Absolute risk reduction 8.4 (95% CI 6.3-8.5) 
• Reduction in complications stayed significant 

even when adjusting for confounding factors 
• Mean LOS decreased by 0.8 days 
• Overall reduction in mortality from 1.6%-1.0% 

 



What about effective 
checklist usage? 

• Is it about completing this 
form properly and ticking 
the boxes (and signing at 
the bottom)? 

• Or is it about engaging 
appropriately in the 
process? 





Assessment of checklist use 

 

 



Assessment of checklist use 



Assessment of checklist use 





Perioperative harm 

• Some (not all) is avoidable 
• Checklists are designed to help error-free surgery 
• Fatigue a feature of lack of engagement 
• Good teamwork reduces perioperative harm 
• Good teamwork associated with adaptability, backup 

behaviour, mutual performance monitoring and good 
team orientation 



Leadership and 
communication in the 
perioperative setting 

• Collective leadership a 
challenging concept 

• Requires excellent 
communication and 
teamwork 

• Helped by prompts and 
guidelines 
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