
Safety in the medical field has been 
a much debated topic since the 
late 1990s, due to a continuing 
and unacceptably large number of 
preventable medical errors. The 
traditional drivers for improving 
outcomes—retrospective analyses 
of morbidity and mortality—were 
insufficient to address the impact 
of technology and the explosion of 
diagnostic and treatment options. 
The publication of “Error in Medi-
cine” by Lucien Leape in 1995 
and the 1999 Institute of Medicine 
report To Err is Human: Building 
a safer health system triggered the 
modern patient safety movement.

Orthopaedics and  
patient safety
The AAOS promotes patient safety 
through ongoing patient safety 
alerts, robust public relations cam-
paigns, and safety advocacy proj-
ects. One of the Academy’s most 
notable safety campaigns was the 
“Sign Your Site” program to re-
duce wrong-site surgeries. 

In orthopaedics, technology—in 
particular, advances that support 
treatment for musculoskeletal in-
juries and that enable surgeons to 
perform complex surgeries using a 
variety of implants—has strained 
operating room personnel and hos-
pital systems. As general awareness 
of preventable errors increases, and 
as the federal government focuses 
on the costs of these errors, physi-
cians will have to respond by driv-
ing improvements in patient safety.

Strategies to improve patient 
safety have included standardiza-
tion of medical equipment; the 
establishment of protocols and 
checklists; and, recently, attempts 
to use crew resource management 
in the operating room. The goal of 
these diverse approaches to safety 
is to optimize patient care while 
minimizing preventable error. Ul-
timately, surgeons must create and 
sustain a culture of safety that puts 
all available resources to work in 
preventing and mitigating errors.

Applying lessons from  
aviation
Many similarities between the 
aviation industry in the late 1970s 
and early 1980s and medicine over 
the past decade can be found. In 
both professions, the number of 
complex systems that needed to 

be used correctly and efficiently to 
complete the job without problems 
increased rapidly. In aviation, the 
interdependence of crew members 
and the communication between 
them are critical for a successful 
flight, just as interdependence and 
communication among surgical 
staff are critical for a successful 
outcome. 

The impact of aviation accidents 
resulting from crew error not only 
commanded media attention but 
also prompted steps to minimize 
preventable errors. A crash be-
tween two jumbo jets that resulted 
in the deaths of 583 people in 1977 
brought the issue to a head. The 
post-crash investigation highlighted 
the lack of effective communica-
tion among the crew, captain, and 
air traffic control. The authoritar-
ian and hierarchical culture in the 
cockpit was seen as significantly 
impeding effective communication, 
resulting in poor decision-making 
and the subsequent tragedy.

As a result, the aviation indus-
try developed a strategy known 
as crew resource management 
(CRM). A critical aspect of CRM 
is the ability to maximize the avail-
able resources, facilitating commu-
nication among crew members and 
leading to improved decision- 
making in the cockpit. This change 
in aviation culture required the 
flattening of the social hierarchy 
and a shift in the authoritarian na-
ture of captains and pilots. 

Initially, airline pilots resisted 
this “new” culture of communi-
cation and crew interaction, not 
because they opposed the goal of 
safety, but because they didn’t want 
to give up the authoritarian and hi-
erarchical nature of their position. 
It took a decade before CRM was 
fully integrated into airline training 
programs. 

In medicine today, surgeons—
like the airline pilots decades 
ago—have a strong authoritarian 
and hierarchical structure with a 
centralized and often isolated com-
mand. Such a structure does not 
create an appropriate environment 
for reliably managing complex 
systems. 

CRM in the operating room
A major cause of adverse events 
in medicine is a failure of com-
munication. In the operating room, 
various professions (surgeons, an-
esthesiologists, nurses, technicians) 
must interact closely and constant-
ly across multiple levels of social 
and economic strata. This requires 
clear, concise communication. 
CRM provides a series of tools to 
improve that communication, en-
abling the operating surgeon and 
the surgical team to make well-
informed decisions.

A fundamental aspect of CRM 
is empowering team members to 
cross check each other’s actions 
and to seek clarity when a poten-

tial problem emerges. Everyone on 
the team needs to understand the 
intentions and actions of the oth-
ers and the necessary procedures 
for reaching a good outcome. The 
surgeon may know what he or she 
wants, but the outcome depends 
to a significant extent on everyone 
else’s knowing and understand-
ing what is being done, what their 
responsibilities are, and how to 
facilitate the team’s actions.

The core structural phases of 
CRM in the surgical setting in-
clude a pre-operating room review, 
preoperative briefing/time out in 
the operating room, and debrief-
ing after the surgery is completed. 
Each category includes must-do 
action items (tailored to the needs 
of the local medical system) that 
are necessary to complete. The 
overriding principle in all phases 
of surgical care is the need to freely 
communicate important informa-
tion among team members for the 
patient’s ultimate benefit. 

Standardized procedures
Consistent use of standardized 
procedures allow for cross check-
ing and verification of intentions. 
Checklists reinforce that standard-
ization and provide a method of 
confirming vital information. The 
Joint Commission’s Universal Pro-
tocol should be an integral part of 
these lists. 

Checklists demand engagement 
and focus by the operating room 
personnel. Other activities in the 
operating room should be suspend-
ed or minimized while the checklist 
reviewer moves through the list.  
A “white board” (Fig. 1) with 
checklist information is useful to 
cue and direct focused conversa-
tion among the members of the 
surgical team. The goal is to active-
ly engage all those involved in the 
procedure and ensure open lines of 
communication.

Standard language and checklist 
items promote understanding by 
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Editor’s Note: This is the first 
of two articles focusing on 
crew resource management 
(CRM). Next month, the 
authors will discuss the imple-
mentation of CRM in both 
military and civilian settings.
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Agrees with H&P and procedure Implants       
  Radiology       
              
Allergies Other           
          
          
Antibiotics                                   Time Given          
          
DVT Prophylaxis             
   Yes                   Not required       
Not Required Team Attending Resident/CRNA   
Required                           Type Surgeon       
Discontinued                     When?        
  Anesthesiologist        
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  Circulating Nurse   Relief    
  Scrub   Relief    
         
  Others       
         
         
         
  Family/Significant Other waiting:       
          
          
          
              
 

Fig. 1 An example of a dry erasable white board for the operating room 
Time Out.  
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