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Introduction
The widely acclaimed and highly critical report from the Institute of Medi-

cine published in 1996 brought attention to the failure of our physician leaders to 
assure optimal safety within our Health Care Systems analysis of the United States 
of America. The apparent errors resulted in over 44,000 to perhaps as many as 
98,000 deaths per year. The deaths were rarely the result of misdeeds or poor deci-
sions by individual practitioners, but were too often the result of the poor commu-
nication inherent in medical delivery systems that possess increased complexity of 
health care and multiple interactions that lack a check list to avoid errors. 1

The startling results are that one out of eleven patients will experience an 
adverse event during their course of hospitalization. Of note to me is that over 
50% are specifically related to surgical procedures and outcome. The costs of 
these events are enormous resulting in approximately $ 79 billion in extra dollars 
spent delivering health care. These costs are enormous and place an undue burden 
on society to maintain the health of its citizens. 2

What are medical errors? This is very important for us to understand. 
Medical errors are preventable and often unexpected or unintended outcomes 
to the patient and from our delivery of health care. The list starts with incorrect 
diagnosis which can lead to inappropriate and ineffective treatment regimens. In 
addition, the patient may have a treatable condition and the physician does not 
start the proper treatment - an act of omission - that is a failure to act. 

Adverse events also result in harm, but are different. Specific interventions 
can also go awry. There are wrongful procedures - surgical or medical - when the 
wrong procedure is performed on a specific patient or on the incorrect site e.g. 
right versus left leg; biopsy of the left rather than the right breast, imaging the 
neck instead of the abdomen. Surgery accounts for about 2,700 wrong patient or 
wrong site procedures per year.

The most serious Adverse Events are called Sentinel Events. Sentinel Events 
result in unexpected serious injury or death. Within the present guidelines in the 
United States, all Sentinel Events are reportable to the Joint Commission for 
Accreditation of Hospital Organizations (JACHO).

To understand this better, we should look again at the history of medical 
teaching and how our surgical training has handled surgical errors so that 
we can undertake a process of change. The typical venue for discussion and 
resolution of surgical errors occurred with monthly Morbidity and Mortality 
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(M&M) Conferences. Surgical patients’ clinical history and surgical interventions 
were presented, generally by the most junior intern or resident. The surgical 
decisions and treatments were then discussed and the opinions of the more senior 
surgeons were sought, discussed and the individual errors were criticized and 
the offending surgeon or the resident was blamed and publicly humiliated. The 
findings were kept private and rarely reviewed. There was never any systematic 
review of trends, strategies for reducing errors, discussions of communication and 
appropriate supervision that would have identified that the surgeons lacked the 
skills, knowledge, or support system to achieve a safe and optimal outcome. The 
process received the title of “Blame, Name and Shame”.3

The Institute of Medicine Report prompted rethinking of Surgical Error 
analysis and better understanding of the human factors that predispose us to 
commit errors in judgment or technique. Very few errors are due to individual 
malfeasance. Most analyses and reviews have identified the importance of a 
system approach to reduction in errors. These start with understanding of human 
factors that contribute to the poor outcome. People, the environment, and improper 
or malfunctioning instruments or equipment lead to errors.

The process to evaluate and to reduce surgical errors, indeed all poor medical 
outcomes, is known as Root Cause Analysis. Careful evaluation of the frequency 
of errors and what “checks and balances” are available to identify and prevent 
errors can only occur if the process that precedes the surgical event are known 
and analyzed. Safety is not achieved by individual warnings or punishment, but 
through creating checks at multiple levels to confirm correct patient, correct 
procedure and correct site. 4

The human factor studies are very important and has emphasized the 
awareness that all human behaviors can become below optimum if there is fatigue, 
stress, hunger or illness that besets the surgeon. On top of this is the awareness that 
inexperience plays a major role, particularly if there was poor supervision during 
residency or lack of mentorship for young and less experienced surgeons. Many 
surgical procedures can vary from ordinary and routine to rare and exotic. Lack 
of preparation can lead also to poor medical outcomes.

However, the most important factor in the Surgical Peri-Operative areas 
are poor communication. Communication can deteriorate from the behaviors of 
the surgeon who may be arrogant and intimidate the nursing and the anesthesia 
team from speaking up when they notice a potential source of error. Cultural 
differences lead to different behaviors. In addition, medical teams are often built 
with individuals from around the world with different languages and idioms. Also, 
cohesion is very important for quick responses to changes in the patients medical 
condition. Team building is established when everyone knows each other’s name, 
role in the surgical procedure and individual responsibilities.

Evidence for this has been shown in a report on 50 common general surgical 
procedures. The authors looked at the different tasks of the team for the patient, the 
equipment and the communication. The process was called METEOR, standing for 
Metric Evaluation Task Execution Operating Room. Each procedure had an average 
of 106 tasks of which there were 80 that were considered essential to all procedures. 
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When subdivided, about 32 were related to equipment, 29 to communication and 
19 to the patient. Each and every procedure then has the potential for at least 80 
opportunities for error, even in the most routine procedure. 5

The surgeon’s behaviors play an essential role in improving complex 
procedures to run smoothly and reduce errors during the 80 to over 100 steps 
along the path. The surgeons must change. The past prompted surgeons to be 
autonomous, demonstrate authority, be assertive, attempt to exert maximum 
control of the environment and make self-interest their focal point.

The modern surgeon is most effective if the individual “CARES”. This 
acronym stands for the following traits or characteristics: Commitment to Safety, 
Attention and Awareness, Rehearsal with discussion, Effective Communication, 
and Sense Making, which means Awareness. 6

Effective Communication is built upon surgical team familiarity and 
stability. Team building does not occur by chance but requires participation by all 
members of the surgical team. The team should all meet in the operating theatre 
prior to the start of surgery and discuss the anticipated needs, problems and 
solutions that will make the day proceed smoothly and safely. This discussion is 
referred to as the “huddle”. Each patient, procedure, and the team members names 
and roles should be discussed in the open. Any issues that may compromise the 
outcome, such as missing or broken instruments, patient delays or co-morbidities, 
need for special equipment or blood products, need to be discussed and written on 
the “white board” in the room as a reminder to prompt and anticipate a solution. 7,8

The importance of this has been heralded by the World Health Organization 
(WHO). WHO has noted world wide that “Safe Surgery Saves Lives”. There are 
3 elements that are essential to achieve this goal. The first step is the “huddle” 
before the procedure, as we discussed above. Next, is the “Sign In”, which occurs 
just prior to the incision and confirms the correct patient, correct procedure and 
correct site. The third step is the “Sign Out” which occurs immediately upon 
closure of the surgical wound. This step includes communication with the surgeon 
and nurse to assure that the correct procedure is recorded as complete, together 
with a score card that the equipment and outcome was correct. The final element 
is the post-operative plan, including status of Post Anesthesia Recovery Room 
(PACU) versus Intensive Care Unit (ICU) and Out Patient versus overnight stay.

A recent study of the effectiveness of WHO procedure and protocol at 
8 hospitals showed a 4% decrease in complications and 0.3% decrease in 
mortalities. 9

The University of Cincinnati has shown that improved communication 
further reduces complications after completion of surgery. There study identified 
that communication failures between the Operating Room Staff and the ICU were 
reduced if the Attending and the Fellow directly communicated to each other at 
the bedside in the ICU and then brought the patient directly to the Operating Room 
and avoided pre-operative holding areas. Upon completion of the procedure, the 
physicians again met “face to face” in the ICU to review a list of concerns and 
assure that all details of the procedure and the medications used were recorded 
correctly in the chart. 
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The American College of Surgeons recently endorsed the role of patient 
advocacy with their “Speak Up®” program for patients to realize that their role is 
critical in helping the surgeons and the nurses avoid errors of patient procedure, 
name and site. Direct alert communication from the patient to the entire operating 
room staff is essential to optimize safe outcomes. 10,11

At Nemours - duPont Children’s Hospital we participate and record all 
significant outcomes of importance and place them on our Nemours website. Two 
examples are shown. We monitor our ICU central line infection rate. Following 
introduction of very strict sepsis protocols we have reduced our Central Line 
Infection rate to almost zero. (Figure 1) Similarly, with the conversion to Tonsil 
and Adenoid (T&A) surgery using the Intra-capsular tonsillectomy technique, 
our post tonsillectomy bleeding rate has dropped dramatically below the national 
average in the USA and remains at 0.8%. (Figure 2)

An area of additional concern for safety is the problem of Surgical fires 
in the Operating Room. Surgical procedures are very common and there are 27 
million surgical procedures per year and about 2200 fires in the operating room 
each year. About 130 result in severe injuries and there is about 1 death per year 
attributed solely to the fire. 

About 30 of these fires occur each year in the operating rooms. Surgical fires 
need 3 elements for combustion. These include oxygen enriched environment, 
fuel source, and an ignition mechanism. The anesthesia circuit often creates the 
oxygen enriched environment, particularly when the procedure is above the thorax 
and specifically in the head and neck region. Fuel can come from the paper surgi-
cal drapes or from alcohol skin preparation solutions. The ignition trigger comes 
from electric cautery or from a laser, particularly carbon dioxide lasers. 12, 13

Conclusions
Surgeons need to lead the journey to optimal safety for all. Protecting out 

patients and all children under our care is our most important task.

Figure 1. Central line infections at Nemours Figure 2. Tonsillectomy bleeding rate at Nemours
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