
Joyce Commentary
See Article page 109.
Trainee Serves as
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component focus
Commentary: The educational
hole is no bigger than the sum of
its parts
Trainee
Experience/Skill

Procedure
Complexity/Risk

Sternotomy 
Venous cannulation 
Distal Anastomosis 2 
Proximal Anastomosis 2  

LIMA takedown 
Antegrade insertion 
Distal Anastomosis 3 
Decannulation 

Aortic cannulation 
Distal Anastomosis 1 
Proximal Anastomosis 1  
Chest Closure 

Breaking down surgical maneuvers into compo-
nents improves resident experience and feedback.

CENTRAL MESSAGE

Resident operative experience
can be enhanced through a
component-based teaching
emphasis that maximizes oppor-
tunities to exposure to even the
most complex cases.
David L. Joyce, MD, MBA

That’s all well and good in practice, but how does it
work in theory?

—Schmuel Weinberger

Residency training in the 21st century requires the
mastery of increasingly complex skill sets in the context
of restrictions on the number of allowable work hours
and years of experience logged in preparation for the
board-certification exam. Among the innovative ap-
proaches that have been proposed to address this
obvious gap, simulation of surgical procedures has
emerged as a clear favorite of program directors and
trainees alike.1 In their thoughtful approach to teaching
what may be the most fundamental of cardiac surgical
skills, Vo and colleagues2 demonstrate an approach to
education that the members of our specialty would do
well to emulate.

Among the immediate questions that arises upon
considering a simulation model for median sternotomy in-
volves the availability of viable substitutes—namely real-
world experience. Presumably the expanding implementa-
tion of transcatheter and robotic therapies has not
completely eliminated the educational opportunities for
perfecting this skill on a live human. To understand why
we need a sternotomy simulator, one must consider the
3 criteria which must be satisfied for a resident physician
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to perform an operation as primary surgeon (Figure 1):
The faculty member must have enough experience and
confidence in performing the procedure that adding a
trainee to the mix will not jeopardize the outcome of the
patient, the trainee must have an appropriate level of expe-
rience and skill to perform the operation without an
increased risk of complications, and the procedural
complexity and risk must allow for the extra time that is
often needed in the context of a teaching case. It is within
this framework that the present study draws our attention
to what may be perhaps among the most glaring weak-
nesses of the current paradigm. Resident physicians are
required to log cases to qualify for the board examination.
Perhaps our focus should instead be on components.3 An
intern may be unqualified to place every suture on a
Loeys-Dietz valve-sparing aortic root replacement but
surely there would be a lower threshold for teaching this
same trainee how to perform a sternotomy on the same pa-
tient? Imagine a component logging system that would
inform the expectations of faculty members based on the
number of sternotomies performed, aortas cannulated,
and coronary button anastomoses performed by an individ-
ual resident.
Of course, even in an optimized teaching environment in

which residents always maximize their operative experi-
ence by performing each component appropriate to their
skill and experience level, there will still be a first time
for every operative maneuver. It is for this reason that the
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Sternotomy 
Venous cannulation 
Distal Anastomosis 2 
Proximal Anastomosis 2  

LIMA takedown 
Antegrade insertion 
Distal Anastomosis 3 
Decannulation 

Aortic cannulation 
Distal Anastomosis 1 
Proximal Anastomosis 1  
Chest Closure 

FIGURE 1. Breaking down surgical maneuvers into components improves resident experience and feedback.
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protocol outlined in the current study provides valuable
benchmarks for those inexperienced in handling a sternal
saw. The checklist Vo and colleagues2 provide in their
online-only material will become immediate mandatory
reading for junior residents in my own operating room,
and I suspect that codifying even this most basic of tech-
niques will prove valuable to educators and trainees alike.
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