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Introduction

“Those who do not remember the past are condemned to 
repeat it” is a notable quote from the Spanish philosopher 
George Santayana, which was later modified and made 
famous by Sir Winston Churchill. Mistakes are part of 
human history but progress is made from our thoughtful 
introspection which allow us to learn from our mistakes 
and forge a better path. This idea of examination of 
adverse events started over a century ago in medicine and 
has evolved to a process that has been transformative in 
improving the delivery of medical care to a point that one 

would expect it to be almost unrecognizable to its original 
architects. While other fields like the computer software 
and the airline industries have adopted this philosophy, their 
different perspective has facilitated its necessary evolution 
that could in turn benefit the current processes in medicine.

History

The roots of the debriefing process for adverse events in 
medicine can be traced back to the anesthesia records of then 
medical students Harvey Cushing and Ernest Codman (1).  
As medical students these two future legends in and out 
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of the operating theatre started maintaining meticulous 
anesthesia records in attempts to improve the care they were 
delivering to their patients at a time when the delivery of 
anesthesia was arguably as risky as the surgery it was meant 
to facilitate. The exact reason for starting this project, 
while controversial, will likely be lost to medical lore but it 
ultimately led to Dr. Codman starting the first mortality and 
morbidity conference (M&M) at the Massachusetts General 
Hospital (2). The original ideas behind these conferences 
were primarily born of the notion that complications may 
be the result of variable surgeon performance. As such, it 
may have been the earliest attempts at creating a “standard 
practice”. 

Contemporary M&M

This idea that much of the complications can be attributable 
to one person’s action or judgment has been the underlying 
theme of many M&M for generations and perhaps to 
some degree even in the current era. A recent publication 
from 2017, found that even today a significant number of 
lessons learned from these exercises focus on intraoperative 
technical performance (3). It is not until the publication 
of the landmark article from the Institute of Medicine “To 
Err is Human” in which the authors highlighted the fact 
that nearly 100,000 deaths a year could be linked to medical 
errors, that we in medicine started to think beyond the 
individual (4). From this was born the notion that if perhaps 
we individually are prone to mistakes, collectively we might 
do better. 

Surgical tradition is to acknowledge and learn from one’s 
role in an adverse outcome with the help of the immediate 
medical and surgical peer group. The innovative aspect 
is to create a system that allows everyone to learn from 
a mistake that may or may not be their own. Tradition 
and innovation have found a way to coexist in medicine. 
A significant number of scholarly articles have been 
published on improving the structure and education value 
of M&M (5-8). The unifying themes involve identifying the 
preventable adverse outcome, highlighting the gaps in the 
current process that facilitated the outcome and offering 
quality improvement metrics to provide benchmarks for 
improvement. 

Identifying preventable adverse outcomes

The effectiveness of the M&M conference as a tool for 

examining adverse events is based on cases chosen for 
discussion as much as the ability of the professional staff 
to have an open dialogue. Currently, cases are chosen 
for discussion by trainees in many academic institutions 
while others choose from a standard list of mortality and 
“never events” like line infections, leak, pressure ulcers and 
venous thromboembolisms (5). To maximize the learning 
opportunity, a review by a senior member of the medical or 
surgical staff can help triage cases based on their educational 
potential in terms of a “teaching moment” outside of 
mortalities which usually cannot be skipped. A structured 
analysis and presentation are also vital (6). Additionally, 
in order to understand a complication we need to first 
agree on common nomenclature and grading of severity. 
A recent systematic review on neurosurgery M&M found 
that no standardization was found among studies in terms 
of grading or inclusion of comorbidities to a point where 
comparisons were not possible (9). 

Investigating process measures

Sustainability of lessons learned from M&M is only possible 
if it extends beyond the level of the individual to the level of 
the system. These are the measures that allow one to create 
both institutional memory than can transcend an individual 
as well as create process measures that help prevent this 
independent of the individual. Many would argue that 
once that preventable adverse event has been identified, a 
root cause analysis (RCA) should be conducted (10). The 
major benefit of this intervention is that it often eliminates 
“shame and blame” element that can be a part of M&M. 
By de-emphasizing the personal responsibility, it allows 
the entire group to come together to identify the system 
failure that can hopefully be remedied. As an example, when 
a retained sponge is identified post-operatively on the last 
case of the night, one can envision a scenario in which the 
surgeon blames the scrub technician for the miscount and 
the circulating nurse blames the surgeon for rushing their 
count. This almost never results in an outcome where this 
can prevent the next retained sponge with this team or any 
other. Instead, had the focus been on the preventing the 
next retained sponge rather than just this event, perhaps the 
team could have found a collaborative solution. 

The RCA should have several key components within 
it to be effective. It must have (I) a clear description of the 
failure, (II) understanding the contributory factors, (III) 
a list of all accountable parties, (IV) a corrective action 
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plan, (V) implementation plan and lastly (VI) a review 
mechanism to evaluate the compliance/success of the 
implementation plan. 

Using this plan with regards to the above scenario, 
an RCA should (I) Identify the retrained sponge as the 
sentinel preventable event, (II) identify multiple hand offs, 
late time of night, desire for the team to go home and 
perceived pressure by the staff surgeons as contributory 
factors, (III) assign the surgeon, surgical resident, surgical 
scrub technician and the circulating nurse as equal and 
accountable parties, (IV) create a surgical pause prior to 
closure where there is a hard stop to the case till the counts 
have been verified, (V) implement this pause in all cases in 
the enterprise and (VI) make the failure to have a pause as 
reportable and hence measurable metric to be evaluated 
every six months for effectiveness in preventing retained 
foreign bodies as well as for rates of compliance. Creating 
a process or a check list is a system level change that helps 
prevent this adverse event for all the surgical teams in the 
enterprise.

If we want this type of analytical approach to become 
incorporated into the genetics of the surgical culture just 
as the surgical M&M has become, we need to educate our 
trainees at an early stage in both its use and its value. Many 
structured exercises such as the Ishikawa fishbone diagram 
for cause effect analysis exist to facilitate this process (11).  
Feedback from case simulation-based education for residents 
on the use of RCA clearly demonstrates their appreciation 
for the value of the process in reducing medical errors and 
as a constructive way to analyze medical errors (12). More 
interestingly, the residents also identified an issue with “buy 
in” at all levels as a barrier to implementation. As such, 
routine use of the approach to analysis of adverse events 
can only happen if it can become core component of the 
“surgical culture”.

Quality improvement Databases

From the concept of progress through systematic 
improvement were born quality improvement databases 
such as the National Surgical Quality Improvement 
Program (NSQIP) and the Society of Thoracic Surgeons 
(STS) database. These are voluntary databases that are risk 
adjusted and validated to provide expected outcomes for 
commonly performed general surgery and thoracic surgery 
procedures. This allows for continuous feedback that can 

allow problem areas to be identified and start the process 
towards improvement.

Legal landscape

The need to discuss and learn from adverse events has 
been a part of modern medicine for the better part of 
the last century as noted above. The barriers to open 
discourse have always been from a punitive stand point, 
both professionally and legally. The change in focus 
towards process improvements help alleviate concerns for 
professional blame. However, legal concerns have required 
states to enact their own measures for protecting the peer 
review privilege and confidentiality [Virmani v. Novant 
Health, Inc., 259 F3d 284, 290 (4th Cir 2001)]. Unless 
needed for matters relating to discrimination, the comments 
made during the peer review process concerning an adverse 
medical outcome cannot be used for purposes of medical 
malpractice litigation.

Building a better mouse trap

“Without continual growth and progress, such words as 
improvement, achievement, and success have no meaning” 
penned Ben Franklin. Our processes for the critical 
evaluation of adverse events has progressed far since its 
inception. We have elevated the investigation of adverse 
events from assigning individual blame to identifying 
system level flaws that need to be remedied while also using 
“Big data” in the form of quality improvement databases. 
As noted by Ben Franklin, this is not the end of what we 
seek. In fact, it is merely a way point in our perpetual 
quest for betterment. This is where, we contend that it is 
no longer enough to learn from adverse events but also 
learn from near misses and unexpected success. The idea 
of “outcome expectedness” was introduced by Bohnen and 
colleagues (13). They describe scenarios which allows us to 
both learn for “unexpected successes and failure” which are 
arguably the richest source of learning. While learning can 
be found everywhere, the scenario involving the death of a 
patient after a devastating motor vehicle accident may be 
less enlightening than the case of a patient undergoing an 
elective hiatal hernia operation presenting with a delayed 
esophageal leak after a normal post-operative swallow. 
Additionally, our ability to use databases such NSQIP and 
STS allow us to assign risk score to prioritize valuable 



S6 Raja and Litle. Investigating and debriefing after surgical adverse events

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2021;13(Suppl 1):S3-S7 | http://dx.doi.org/10.21037/jtd-2020-epts-01

opportunities for quality improvement.

The human cost and the second victim

When adverse events occur and especially when harm has 
been done to the patient, the focus has rightfully been on 
the patient and their family. However, hidden in that picture 
is the often unrecognized second victim, the involved 
caregiver(s) who suffers psychological harm from having 
participated in that event (14). In a survey-based study, 
the authors identified six stages of recovery from adverse 
events (15). These are (I) chaos and accident response, (II) 
intrusive reflections, (III) restoring personal integrity, (IV) 
enduring the inquisition, (V) obtaining emotional first 
aid and (VI) moving on. The outcome for the last stage 
of “moving on”, which is entirely dependent on how the 
steps above are managed, can consist of thriving, surviving 
or dropping out. Obviously, the desired outcome is one 
where the healthcare professional continues to thrive in 
their chosen profession. Acknowledging the presence of the 
“second victim” allows organizations to put in place support 
mechanisms including professional coaching and mental 
health access to aid in their recovery. The most undesirable 
option is the “dropping out” due to burnout from this event 
which includes moving to a different practice/location up 
to leaving the profession entirely. The financial cost to the 
health care system to replace that caregiver is enormous (16). 
However, the personal cost to the individual incalculable.

Future directions

Thus far, all of our analyses of critical failures remain 
retrospective. It is in this arena, that other professions have 
shown the value analyzing both the successes and failure 
with an eye for improvement. Pilots (military and civilian) 
always debrief after every mission or flight. They talk about 
what went wrong, what went right and if anything could 
have been done better! In the surgical world we almost 
never take the time to debrief at the end of every surgery 
other than to agree on details such as estimated blood loss, 
possible specimens and perhaps the patient’s destination 
upon leaving the operating room (OR). This brief exercise 
that is so valuable to so many other fields, may allow us 
to prevent problems in the surgical world that have yet to 
occur. As more technology enters the OR, access to video of 
the procedure can also help this debriefing process become 
more objective and less subjective.

The logical extension of preventing failure is to predict 

future failures and solve them before they have had a 
chance to occur and cause harm. This is a strategy known as 
“penetration testing” in the cyber world where cyber-attacks 
by ethical hackers are simulated to allow one to look for 
weaknesses in the existing or new networks. In surgery, we 
have yet to be this proactive. Perhaps it is because we do not 
have the time in our busy schedules, we may be approaching 
burn out or because there are too many handoffs for this 
to be meaningful. As such, the last adverse event we should 
seek to prevent with critical thinking is the loss of wellness 
due to the imbalance in our work life balance. As a specialty 
filled with intelligent individuals, we have to try so that we 
may succeed.
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