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Colorectal surgery training and patient safety: dissonance in

an era of quality reporting

A crisis is looming in surgical education where the
number of surgical approaches and techniques are
expanding while the hours in which teaching can occur
dwindle [1,2]. These competing influences test the
prior balance between service delivery and training. Fur-
thermore, work hour restrictions were implemented
without evidence-based quality metrics to gauge their
impact. Surgical trainees themselves are ringing the
warning bells expressing sentiments that these changes
result in reduced training quality and quantity [1,3]. A
major paradigm shift in surgical education is inevitable
and the final proverbial straw may be new findings that
surgical trainee involvement is associated with worse
patient outcomes [4-7]. The potential for trainees to
increase patient risk urgently requires the surgical com-
munity to address this moral tension between patient
safety and the necessity to train competent future sur-
geons in a limited time frame.

Reports about the trainee impact on outcomes tend
to focus on four main themes: intra-operative differ-
ences in time and quality when trainees are included;
postoperative end-points such as morbidity and mortal-
ity; patient satisfaction; and whether supervision alters
outcome. For intra-operative differences associated with
trainee cases, the most consistent evidence is the effect
on operative time [8]. The average increase in operative
time for colectomies involving trainees ranged from
20.5 to 33.7 min compared with cases performed by
consultants alone [4,6,9-11]. Longer operations may
be an acceptable trade-off for addressing educational
needs but also represent lost opportunity cost for con-
sultants [11]. Increased operative time itself may lead to
poor outcome and may be part of the causal pathway
for other downstream adverse outcomes evidenced by a
decreased estimated effect when multivariate analysis of
major complications is adjusted for operative time [4].
Other intra-operative adverse events with an associated
increased risk in trainee cases include increased intra-
operative blood loss and conversion rates [12], while
additional markers of intra-operative quality suggest
that trainee cases have equivalent surgical features. A
single centre study of 130 cases from the UK evaluating
the quality of mesorectal excision and recurrence for
curative resection of rectal cancer found no difference in
cases where supervised trainees performed the excision
compared with consultants [13]. These conflicting find-
ings make proclamations about trainee involvement

potentially dubious and underscore the importance of
further study on trainee outcomes.

A consistent finding for colorectal resection is that
mortality is not altered by
[4,9,14-17]. No study published to date examining
survival after colorectal cancer resection has demon-

trainee involvement

strated any trainee-associated impact, although evidence
is limited owing to there being few studies with small
sample size. Whilst not reaching statistical significance, a
study of 640 emergency cases for obstructing colorectal
cancer noted a 36% 5-year survival in consultant cases
and 26% 5-year survival in cases involving trainees [15].
Reports accounting for supervision level show that some
adverse events are avoidable with appropriate supervi-
sion and this may account for some of the variation
seen between studies based on whether supervision level
was addressed [14,18-20]. A study by the Northern
Region Colorectal Cancer Audit Group found that sur-
vival was significantly decreased in unsupervised trainee
cases compared with consultant cases or cases supervised
by a consultant with an overall 5-year survival of 37.8%
in unsupervised trainee cases compared with 48.6% in
supervised or consultant cases (P < 0.001) [14]. Appro-
priate supervision is fundamental to safe surgical train-
ing, but how to increase autonomy progressively or
demonstrate competency remains a challenge.

Trainee cases appear to be associated with increased
postoperative complications [17]. Using the American
College of Surgeons National Surgical Quality Improve-
ment Program database to evaluate partial colectomy,
we found that trainee involvement was associated with
an 18% increased risk for major complications compared
with consultants alone [4]. Evaluating all index laparo-
scopic cases Davis et al. [9] found that trainee involve-
ment increased the crude morbidity rate after laparoscopic
colectomy from 12.4% for consultants to 15.5% in cases
with trainees, making the absolute crude risk difference
3.1% greater for trainee cases. Minor complications may
also be increased in cases involving trainees with
observed associations for both surgical site infection and
urinary tract infections [4,10]. Although some of these
findings may be attributable to residual bias associated
with teaching institutions, the potential for increased
morbidity in trainee cases remains of concern.

Another growing outcome measure is patient satisfac-
tion in which trainees play an important role. Dalia ¢z al.
[21] demonstrated that 56% of patients identified the
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first-year trainee as their primary physician while only 8%
identified the consultant as their primary physician.
While all patients were on teaching services, satisfaction
on all tested domains was 90% overall, suggesting that
patients are satisfied with care delivered by trainees.
Another study using Press-Ganey surveys found that sur-
gical trainees accounted for 33% of the variation in
patient satisfaction although nursing involvement had an
even greater impact accounting for 57% of satisfaction
variability [22]. These studies highlight the vital role
that trainees play in patient satisfaction; however, no
study has compared patient satisfaction in non-teaching
with teaching environments.

Some suggest that although the differences in surgical
outcome are statistically significant they are not clinically
meaningful. An absolute risk reduction of 3.1% may not
seem clinically meaningful for an individual patient or
institution, but when evaluated on a population or sys-
tem level the public health impact quickly becomes rele-
vant. Based on the limited effect for individual patients
it is appropriate to provide reassurance that trainee
involvement will not alter their outcome. Concurrently,
system-wide steps must be taken to mitigate any poten-
tial adverse outcome associated with trainee involvement
since with over 230 million annual surgeries worldwide
the impact quickly becomes meaningful [23].

The many recent surgical education publications sug-
gest a common theme: surgical educators must take up
a call to action. Surgical education is changing from an
apprenticeship model that is teacher driven with didactic
learning to one that is learner centric and interactive
creating an avenue for new strategies to make training
more efficient and ultimately safer [24]. Whilst elucidat-
ing these techniques is beyond the scope of this discus-
sion, a few promising strategies merit comment.
Feedback particularly in the operating theatre is funda-
mental to surgical education and has been associated
with improved technical performance and reduction in
poor outcome. Despite this finding there is a relative
lack of debriefing culture in surgery [25]. The use of a
simple debriefing tool has been proved to improve the
quality and quantity of feedback dramatically [25]. Such
practices can be easily incorporated into the current
clinical setting increasing teaching efficacy [25]. Struc-
tured simulation for laparoscopic cases has also been
shown to improve trainee technical performance, and
discussion is now changing from ‘if” to ‘how’ simulation
should be incorporated into current curricula [26-28].
Surgical education advances may not require a complete
reinvention as greater utilization of currently available
methods and technology may improve training efficacy
and efficiency while becoming more individualized.
Web-based and smartphone-based applications can

make tracking trainee competency more informative and
are easily integrated into the workflow improving surgi-
cal mentoring [29]. Another example where ubiqui-
tously available technology can improve education is
through the use of video-based coaching. Video-based
interventions can improve motion efficiency and ade-
quacy of exposure by providing a third-person view less
susceptible to participant denial [24]. Linking video-
based interventions with coaching is essential to their
success, and a recent paper by Gwande highlights how
coaching may be an important adjunct for surgeons at
all experience levels [30]. The tools are available for
improved quality and ultimately safety of surgical educa-
tion but adoption in part depends on the willingness to
accept that the time for change is imminent. Recogniz-
ing that systematic problems cannot be blamed on indi-
viduals implies that trainee-associated outcome must be
addressed at the level of the graduate surgical training
system. The surgical ‘hidden curriculum’ that rewards
and recruits personality traits that are likely to be bene-
ficial in the operating theatre may increase inertia
against necessary change [31].

Published studies have many limitations preventing
definitive conclusions. Studies evaluating the outcome in
cases with trainees do not meet the highest level of evi-
dence, in part because randomized controlled trials in this
setting may be difficult. Many studies suffer from type II
errors claiming that no trainee effect was apparent when
insufficient sample sizes were too small to detect a differ-
ence. Residual selection bias is another major concern
since teaching hospitals often serve a different patient
population. These limitations and conflicting conclusions
may explain surgeons’ hesitance to take action. Despite
these issues, the important lessons remain: the necessity
to track meaningful outcomes specific to training, the
importance of appropriate supervision, and inclusion of
methods to mitigate any potential risk.

Surgical education is verging on a paradigm shift,
driven to the brink by the ‘perfect storm’ of work hour
restrictions, changes in liability impacting on autonomy,
and ever increasing scrutiny on surgical performance
and outcome. Trainees are fundamental to the health-
care system both in terms of their current roles within
the healthcare team and to supply the future surgeon
workforce. Because these changes alter the historic equi-
librium of service delivery and training, a new dialogue
should be aimed at establishing a new balance. From a
public health perspective the putative association of trai-
nee involvement and poor outcome demands recogni-
tion. While the changes to the educational milieu may
not be entirely to blame, strategies with proven educa-
tional merit must be utilized to a greater degree. A call
to action for surgical educators must include broad
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recognition that increased resource allocation towards

surgical education is necessary and the status quo is no
longer viable given today’s constraints.
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