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Study Objective: To describe secular trends in operative experience for

surgical trainees across an extended period using the most comprehensive

data available, the Accreditation Council for Graduate Medical Education

(ACGME) case logs.

Background: Some experts have expressed concern that current trainees are

inadequately prepared for independent practice. One frequently mentioned

factor is whether duty hours’ restrictions (DHR) implemented in 2003 and

2004 contributed by reducing time spent in the operating room.

Methods: A dataset was generated from annual ACGME reports. Operative

volume for total major cases (TMC), defined categories, and four index

laparoscopic procedures was evaluated.

Results: TMC dropped after implementation of DHR but rebounded after a

transition period (949 vs 946 cases, P¼ nonsignificance). Abdominal cases

increased from 22% of overall cases to 31%. Alimentary cases increased from

21% to 26%. Trauma and vascular surgery substantially decreased. For

trauma, this drop took place well before DHR. The decrease in vascular

surgery also began before DHR but continued afterward as well: 148 cases/

resident in the late 1990 s to 107 currently.

Conclusions: Although total operative volume rebounded after implementa-

tion of DHR, diversity of operative experienced narrowed. The combined

increase in alimentary and abdominal cases is nearly 13%, over a half-year’s

worth of operating in 5-year training programs. Bedrock general surgery

cases—trauma, vascular, pediatrics, and breast—decreased. Laparoscopic

operations have steadily increased. If the competence of current graduates

has, in fact, diminished. Our analysis suggests that operative volume is not the

problem. Rather, changing disease processes, subspecialization, reductions in

resident autonomy, and technical innovation challenge how today’s general

surgeons are trained.
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O ver the last 25 years, surgical education has been buffeted by
major changes such as resident duty hours’ restrictions (DHR),

patient expectations in terms of supervision, increasing sub-special-
ization, medical and percutaneous management of conditions pre-
viously treated by surgery, and innovations in technology and
technique.1,2,3 We present 24 years of general surgery resident
operative volume to quantify and characterize how surgical training
has been affected by these changes.

The specific goal of this project was to identify and describe
secular trends in surgical training across an extended period using the
most comprehensive dataset available, the Accreditation Council for
Graduate Medical Education (ACGME) case logs. The analysis
addresses two questions. First, were any changes temporally associ-
ated with the controversial mandating of DHR in academic year (AY)
2003–2004. Second, have there been any changes in the operative
experience during residency—in number or in diversity of cases—
such that the surgeon who graduates from residency today has a
substantially different skill set than the surgeon who graduated 10 or
20 years ago?

METHODS

Case log data for general surgery residents was obtained from
the ACGME for AY 1989–1990 through AY 2012–2013. Individual
resident case logs contain a record of the cases performed during the
entire 5 years of residency. The ACGME aggregates individual case
logs and provides an annual report containing summary statistics for
that year’s graduating cohort. In addition to overall 5-year case
volume (total major cases, TMC), the reports summarize the volume
of certain specific operations and subcategories of operative experi-
ence known as defined categories (DC) (Table 1).

Secular trends were evaluated in two complementary analyses.
One was an overall, year-by-year analysis using mean and median
cases per resident. The other combined the yearly data into periods to
smooth the impact of any individual year on overall trends and to

group residents into similar training eras:
we

str
�
 Period 1 (AY 1989–1990 to AY 1993–1994)

�
 Period 2 (AY 1994–1995 to AY 1998–1999)

�
 Period 3 (AY 1999–2000 to AY 2002–2003)

�
 Period 4 (AY 2003–2004 to AY 2006–2007)

�
 Period 5 (AY 2007–2008 to AY 2010–2011)
� Period 6 (AY 2011–2012 to AY 2012–2013)

Period 3 represents the last four classes of residents who
trained almost entirely without DHR (some programs began to
implement DHR the year before ACGME requirements). Period 4
was transitional, representing those who trained in both the unre-
r Health, Inc. All rights reserved.

icted era and the DHR era. Period 5 represents the first four
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TABLE 1. ACGME Defined Categories and Current Mini-
mums

Defined Category Minimum

Skin, soft tissue, breast 25
Head and neck 24
Alimentary tract 72
Abdominal 65
Vascular 44
Endocrine 8
Operative trauma 10
Thoracic 15
Pediatric 20
Plastic surgery 5
Laparoscopic basic� 60
Laparoscopic complex� 25
Total major cases 750
Endoscopy�� 85
Nonoperative trauma�� 20

�Cases that count in these laparoscopic categories count in separate Defined
Category as well (and do not count twice towards the total of 750).
��These cases are required for graduation, but do not count towards total operative

cases (TMC).
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graduating classes of residents who trained entirely under the new
ACGME DHR, and Period 6 is made up of residents who graduated
after a major Resident Review Committee (RRC) rule change in
which two residents could claim credit for different parts of the same
case (not previously permitted).

To generate cumulative data for each period, yearly averages
and standard deviations (SDs) were combined into period averages
and period SDs. This was done for TMCs and for most DCs. This
could not be done for alimentary tract, abdominal, or vascular DCs
because SDs were not provided in all of the ACGME reports. To
evaluate changes in the mean number of cases performed during each
period, a one-way analysis of variance (ANOVA) was performed for
Periods 1 through 6 using the Stata ‘‘aovsum’’ command (Stata,
 Copyright © 2017 Wolters Kluw

version 12, StataCorp.), which can generate a statistical model from
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summary statistics (mean, SD, number). We chose the conservative
Bonferroni adjustment for multiple comparisons, and significance
was set at a ¼ 0.05.

Trends in the overall, year-by-year data were evaluated using
simple linear regression (SLR). Ninety-five percent confidence
intervals (CI) are reported for each regression b-coefficient. We
chose a consistent break-point for all SLR analyses: between AY
2002–2003 and AY 2003–2004, which marks implementation of the
80-hours work week. This also parallels the analysis by period such
that Periods 1, 2, and 3 match the ‘‘before’’ SLR and Periods 4, 5, and
6 match the ‘‘after’’ SLR.

Finally, we chose four index laparoscopic cases—cholecys-
tectomy, appendectomy, groin hernia repair, and colectomy—and
evaluated secular trends. These cases were chosen because they have
been fairly consistently coded starting in 1993 (except for an
unexplained combination of open and laparoscopic cholecystectomy
over several years in the mid 2000 s), and they represent a substantial
component of the modern general surgeon’s practice.

RESULTS

Total Major Cases
A total of 24,432 surgery residents graduated between 1990

and 2013 and submitted case logs to the ACGME. Analysis of
reported TMC reveals two dominant trends (Figure 1). From AY
1989–1990 until AY 2002–2003 (the last year before DHR), there
was an overall increase in case volume of 4.8 cases per year (SLR,
95% CI 2.1–7.6). This is despite an ACGME coding change in AY
2001–2002 that caused an apparent but artificial1 drop in cases. Total
case numbers did drop after DHR (especially in the second year after
implementation). However, over the subsequent 9 years, there was an
overall increase of 8.8 cases per year by SLR (95% CI 3.6–14.0).
Moreover, in the last 2 years of Period 5, case volumes were
essentially identical to those towards the end of unrestricted duty
hours: 960 and 966 cases/resident on average in AY 2009–2010 and
AY 2010–2011 (compared with 966 in AY 1999–2000 and 962 in
AY 2000–2001, the 2 years before the artificial drop in AY 2001–
er Health, Inc. All rights reserved.

2002 and several years before the initiation of DHR in AY 2003–

FIGURE 1. Total Major Cases per Resi-
dent, Mean, and Median. Average and
median case volume per resident (cumu-
lative over the entire 5 years of residency)
by year of graduation. The dark line
indicates the total number of chief resi-
dents who graduated in that year.

� 2016 Wolters Kluwer Health, Inc. All rights reserved.
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2004) (Figure 1). It is worth noting that the last 2 years of the dataset
actually show increases over pre-DHR levels, but it is difficult to
make comparisons with earlier eras because of the additional changes
in how cases counted. Because case numbers per resident are not
normally distributed, medians are included with the means in
Figure 1. Both of these summary statistics followed similar
secular patterns.

Table 2 shows these data grouped into periods, and the
grouped data also demonstrate a significant decrease in TMC from
Period 3 to transition Period 4 with a subsequent rebound from
transition Period 4 to Period 5, and a continued increase in Period 6.
For our main comparison of interest, there was no significant
difference (by ANOVA) between TMC in Period 3 and Period 5,
with total cases of 949 and 946, respectively.

Defined Categories
Within the analysis by period (Table 2), the primary com-

parison of interest was between Period 3 (the last period before DHR
were implemented) and Period 5 (the first 4 years of residents who
trained entirely or primarily within the 80-hrs work week). Period 6
was delineated out from Period 5 because of the major case logging
changes that began in AY 2011–2012 (described above). Endocrine
cases increased by almost 10 cases, on average, per resident. Skin
and soft tissue cases increased by almost 50%. Breast cases
decreased (74 vs 64) as did pediatric surgery cases (41 vs 34).
All changes were significant by ANOVA testing with P < 0.001.
Thoracic and operative trauma were unchanged from Period 3 to
Period 5. Thoracic has been essentially unchanged over the entire
data series. Trauma demonstrated substantial early declines (well
before DHR), and there was no significant difference between
Period 3 and Period 5.

As explained above, significance testing was not available for
the vascular, abdominal, and alimentary tract DCs. However, case
volume changes in these categories were substantial when Period 3 is
compared with Period 5. There was a decline in vascular surgery
experience (by nearly 24 cases, on average, per resident) whereas
intraabdominal experience increased from 250 to 272 cases and
 Copyright © 2017 Wolters Klu

alimentary tract experience increased from 217 to 246 cases per

TABLE 2. Average Cases Within Each Defined Category by Trainin

PERIOD 1 PERIOD 2 PERIOD 3

Pre Duty Hou
Restrictions

AY 1989–1990 to
AY 1993–1994

AY 1994–1995 to
AY 1998–1999

AY 1999–2000
AY 2002–200

Total Major Cases 904.1 (210) 950.6 (178.9) 949.2 (198.0)
Breast 72.7 (33.8) 74.9 (32.7) 73.7 (30.3)
Endocrine 18.1 (10.2) 21.7 (11.5) 25.8 (14.4)
Pediatric 47.7 (27.3) 42.7 (23.2) 40.6 (19.5)
Skin and Soft Tissue 13.8 (11.3) 19.5 (13.5) 21.1 (17.0)
Thoracic 34.0 (23.9) 37.9 (23.6) 37.7 (21.3)
Trauma (operative) 72.5 (45.7) 54.5 (34.0) 39.3 (18.9)
Vascular 134.2 148.4 132.8
Abdominal 200.5 230.4 250.5
Alimentary Tract 193.3 199.9 216.6

Mean (standard deviation) number of cases per graduating resident for total number of
summary statistics (TMC through trauma), statistical testing performed using ANOVA across
primary comparison was between Period V (all residents trained under 80-hours work week) ve
denoted by grey shading.

The vascular, abdominal, and alimentary tract defined categories are divided into mu
consistently available in the ACGME reports (therefore, unable to test differences for statis

NS indicates nonsignificance.

� 2016 Wolters Kluwer Health, Inc. All rights reserved.
resident. Alimentary tract operations have mostly been large bowel
cases (many of these, appendectomies), which have substantially
increased over the entire time course of the dataset (Figure 2A).
Abdominal cases have been dominated by biliary cases and hernia
repairs, which have also shown consistent increases (Figure 2B).
Figures 2A and 2B show secular trends for the various subcategories
of the alimentary tract and abdominal DCs, which make up over half
of all operative experience during residency.

The ACGME vascular data is particularly difficult to analyze.
Over the last 24 years, more than 150 individual case codes have been
listed at some time or another in the Vascular DC alone. To generate the
totals seen in Table 2, we excluded some cases such as peritoneovenous
shunt placement and percutaneous dialysis access procedures because
these involved large numbers of procedures that were not consistently
included in the annual case log reports (this explains why some of the
earlier totals are less than what appear in the raw ACGME reports from
the 1990 s). Although vascular experience increased over the early
1990 s, it began to diminish before the advent of DHR and has continued
to do so since (Table 2). A more granular look at the data showed that
certain classic operations such as open abdominal aortic aneurysm
(AAA) repair declined from around 10 cases/resident in the mid 1990s
to less than two by the end of this data review; although endovascular
aneurysm repair (EVAR) experience has increased, the most current
national case logs report only about 3 cases/resident. Recent ACGME
data suggests that the subcategories of cerebrovascular disease
(14 cases/resident), peripheral occlusive disease (21 cases), amputations
(16 cases), and dialysis access procedures (26 cases) make up the
majority of current vascular experience.

Diversity of Cases
An additional metric by which to evaluate changes in diversity

of operative experience—a metric that is somewhat independent of
overall case numbers—is percent case mix. In Period 1, abdominal
cases made up 22.2% of overall cases, in Period 3 (immediately
before the 80-hours work week) this was 26.4%, and in Period 6
(most current) intraabdominal cases made up 30.7% of overall
operative experience. Alimentary tract cases showed similar patterns;
wer Health, Inc. All rights reserved.

in Period 1 this was 21.4% of overall operative experience; in Period

g Period

PERIOD 4 PERIOD 5 PERIOD 6

rs Transition
Period

Post Duty
Hours Restrictions

Post Major Case-logging
Change

to
3

AY 2003–2004 to
AY 2006–2007

AY 2007–2008 to
AY 2010–2011

AY 2011–2012 to
AY 2012–2013

912.7 (176.7) 946.0 (162.1); P¼NS 978.5 (154.5)
68.7 (29.2) 63.8 (26.8); P< 0.001 63.5 (28.5)
30.0 (17.1) 34.5 (19.8); P< 0.001 34.7 (20.5)
37.6 (17.9) 33.8 (17.6); P< 0.001 30.6 (16.5)
35.1 (16.7) 38.6 (17.4); P< 0.001 44.7 (19.6)
35.7 (18.5) 38.5 (20.8); P¼NS 39.8 (23.5)
38.6 (20.3) 39.9 (23.0); P¼NS 29.1 (16.5)

115.4 109.0 106.9
251.1 271.8 300.0
227.8 246.4 249.8

cases (TMC) and ACGME defined categories. For all defined categories with complete
all six categories followed by the Bonferroni adjustment for multiple comparisons. The
rsus Period III (all residents trained with unrestricted work hours); these comparisons are

ltiple subcategories, and summary statistics for the overall defined categories are no
tical significance using ANOVA).
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FIGURE 2. A. Alimentary tract operations,
by period. 2B. Intraabdominal operations
by period. Average case volume per resi-
dent graduating within each time period
(period designations described in text) is
presented for two major defined categories,
alimentary tract operations and abdominal
operations; these are subdivided into their
constituent subcategories, and trends in
average operative volume for these subca-
tegories are presented by period.
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3, 22.8%; and in Period 6, 25.5%. The combined increase in the
proportion of overall operative experience made up of alimentary or
intraabdominal cases is nearly 13%.

Index Cases
We chose four laparoscopic operations as index cases

(Figure 3). All four have shown consistent increases since AY
1993–1994 when laparoscopic cases were first separately designated
in the case logs. Looking at Figure 3 in the context of Figure 2B, it is
clear that laparoscopic cholecystectomy is the major component of
the biliary subcategory (over 90% of biliary cases). The increase in
laparoscopic appendectomy (from less than 10 in the early 1990 s to
over 50 most recently) reflects shifts in the operative management of
appendicitis and reflects how substantial a component is appendec-
tomy within the large intestine subcategory (see Figure 2A). To
summarize, today’s residents (on average) perform approximately
110 laparoscopic cholecystectomies, 50 laparoscopic appendecto-
 Copyright © 2017 Wolters Kluw

mies, 30 laparoscopic groin hernia repairs, and 20 laparoscopic
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colectomies—all major components of the current general
DISCUSSION

This analysis of nearly a quarter century of national data
makes three decisive observations regarding the operative experience
of current surgical residents compared with their predecessors.

Operative volume transiently decreased after implementation
of DHR, but average reported case numbers have now rebounded to
levels equal to those before the 80-hours workweek.

Diversity of operative experience has narrowed; abdominal
and alimentary tract operations now make up a greater proportion of
residents’ experience, and they have lost experience in vascular,
trauma, pediatric, and breast surgery, some of the bedrock cases for
previous generations of general surgeons.3

Laparoscopic operations have demonstrated sustained
er Health, Inc. All rights reserved.

increases, a trend that reflects one of the central challenges of

� 2016 Wolters Kluwer Health, Inc. All rights reserved.



FIGURE 3. Secular trends in index lapa-
roscopic cases. Average case volume per
resident in four specific laparoscopic
cases is presented by year of graduation.
This data was only available for AY 1993–
1994 onward. The four cases are laparo-
scopic cholecystectomy, colectomy,
appendectomy, and groin hernia repair.
[During one 5-year period, laparoscopic
and open cholecystectomy were com-
bined in the ACGME case log reports,
which is indicated by the lack of markers
during that time period on the graph.]
Note that because the volume of laparo-
scopic cholecystectomy is so much
higher than the other index cases, it is
presented on a separate Y-axis.
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modern surgical training: residents have to learn two technical
approaches to the same operation and have to be capable of deliver-
ing high quality surgical outcomes for both.3–6

Several studies have evaluated case log data to evaluate the
impact of the 80-hours work week on resident operative experience;
these have included single-institution studies as well as analyses of
national data. Findings have been conflicting, with some seeing no
overall change,2,7 but most others detecting a decrease in operative
experience.8–14 These disparate findings are not surprising when one
surveys the entire 24 years of data presented in the current study;
depending on where a snapshot of the data is taken, or how the years
are grouped, a different picture may emerge. Indeed, the ACGME
suggested in 2010 that several more years were necessary before
definitively describing the impact of DHR on case numbers.12

Although one recent study evaluated case log data from 2010 and
2011,15 to the best of our knowledge, the most recent of the prior
studies comparing operative volume before and after DHR have
presented national data only through AY 2007–2008.12,14 The
current study includes a full 9 years of data since implementation
of DHR, and we consider this a relatively complete accounting for
how US surgical training programs responded to this major change in
graduate medical education. Indeed, these findings should be seen as
an update to papers from the late-2000 s at which time only a
downturn was able to be perceived. Since then, training programs
appear to have adjusted and compensated so that total case numbers
have been restored to the levels seen before DHR. Importantly, these
rebounds in case numbers came before a change allowing more than
one resident to claim credit for separate procedures within the same
operation (which impacts only Period 6 in this study).

Setting aside total numbers, residents today clearly have a
different operative experience than did their forebears. This relates
both to changes in disease management (eg, medical management of
 Copyright © 2017 Wolters Klu

peptic ulcer disease and nonoperative management of blunt

� 2016 Wolters Kluwer Health, Inc. All rights reserved.
trauma16), the rise of minimally invasive techniques,4,13,17 increases
in subspecialization,18 and proliferation of fellowships and integrated
subspecialty residencies. Many of these changes in case mix appear
largely independent of work hours. We have previously shown that
the trend in decreasing pediatric surgery, which was mostly a
reduction in herniorraphy, well-preceded DHR.18 That long-term
trend was interpreted to arise from the regionalization of pediatric
surgery to children’s hospitals away from community hospitals and
broadly-practicing general surgeons and to the rise in pediatric
surgery fellowships.18,19 Trauma surgery volume has been reduced
by such epidemiologic factors as safer cars and reduced violence and
nonoperative management of solid organ injuries in blunt trauma.16

Similar to trauma and pediatric surgery, vascular showed a decline in
operative volume before the advent of DHR (see Table 2) but this
decline continued well past the transition period. Our analysis and
that of others has concluded that both changes in disease manage-
ment13 and the rise of subspecialty fellows and integrated resi-
dents3,20 have changed vascular experience for general surgery
residents. DHR may also have exacerbated these changes, as general
surgery residents may spend more time on general surgery rotations
and less time on vascular services.2 The trends seen in breast surgery
are more recent and are temporally associated with DHR. As with
vascular, changes in disease management (eg, fewer total mastec-
tomies and fewer axillary lymph node dissections) and the presence
of subspecialty fellows may have impacted the breast surgery
experience for general surgery residents.15 Notably, the post-DHR
decrease in breast cases may be even more pronounced given that the
2009–2010 ACGME coding changes should have increased recorded
case numbers.21 Aside from alimentary tract and intraabdominal
cases, only endocrine and skin/soft tissue cases have increased in
number (the latter by over 100%).

As case volume in breast, pediatrics, trauma, and vascular has
wer Health, Inc. All rights reserved.

diminished, not surprisingly, the diversity of resident operative
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experience has narrowed: in the early 1990 s, alimentary tract and
intraabdominal cases made up 43.6% of all operative experience;
now, these two categories make up over half (56.2%). Although this
difference (13%) might not seem noteworthy, it is almost 130 cases
for residents who currently average 980 cases over their entire
training—well over a half-year’s worth of operating in a 5-year
residency. Although this may mirror contemporary changes as the
‘‘typical’’ general surgeon moves away from nonabdominal and
nonalimentary tract cases, the broadly trained general surgeon is
still necessary in many underserved communities and in the mili-
tary.22–24 If today’s graduates are unable to replace more broadly-
practicing general surgeons as they retire, the surgeon shortage
predicted by many may be magnified.25,26

This study has several limitations. Over the 24 years of this
review, there have been changes to the case logs that may have
impacted reported case volumes, and we strove to document those
that could be detected. When the ACGME developed an electronic
case log based on CPT codes, there were some coding changes;
indeed, the RRC hypothesized that this led to the sudden decrease
in TMC for those residents graduating at the end of AY 2001–
2002 (2 years before the initiation of the 80-hours work week).1

Starting in AY 2009–2010, the ACGME also reconfigured how
certain CPT codes ‘‘mapped’’ to the case logs and, at the same
time, changed some of the cases that counted as ‘‘major’’ (ie,
cases that contribute to the 750 required for graduation). A 2012
paper by Murthy et al21 evaluated this change via National
Surgery Quality Improvement Project (NSQIP) surgical volumes,
and identified certain breast, bariatric, and hernia procedures,
open appendectomy, and amputations as the five most common
procedures that switched from ‘‘minor’’ to ‘‘major’’ in this
transition. The authors noted that many of these cases would
have been logged under other categories and counted all along, but
it is reasonable to suspect that these changes impacted reported
case volumes. Burn surgery was moved from trauma to plastic
surgery in AY 2009–2010, which explains the sudden drop in
trauma experience between Periods 5 and 6. Abdominal experi-
ence increased substantially (from 272 to 300 average cases) over
a relatively brief interval from Period 5 to Period 6. In part, this
may be related to the fact that, in Period 6, residents were able to
claim credit for different portions of the same case; for example,
junior residents who assist in opening can claim credit for an
exploratory laparotomy (coded in the Abdominal defined
category). This may have already been happening, which would
lessen the impact of the new ACGME rules, but it is not possible
to verify or quantify this. Case log data are self-reported and we
are unable to account for changes in how likely residents were to
log all of their cases. One possibility is that residents who reached
the required minimum may have stopped logging cases as dili-
gently; if this was more common in earlier eras, stability in
operative experience might be an artifact of case logging practi-
ces. In addition, program directors themselves submitted case
numbers to the ACGME until 2000 and may have entered
more complete data leading to higher case numbers earlier
on (a conservative influence on our conclusions) but this is
impossible to assess.

These data raise questions in addition to providing answers.
Although case numbers rebounded, the system has become time
constrained, and other aspects of surgical education may have been
lost. That is, residents may now get to the OR at the expense of other
duties they previously balanced with performing operations. For
example, does the presence of physician extenders such as ARNPs
reduce busy-work and augment learning or does this reduce oppor-
tunities for junior residents to gain exposure to disease processes and
 Copyright © 2017 Wolters Kluw

autonomy in clinical management on the ward and in the ICU?
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Indeed, two prominent surgical educators have argued that recent
ABS certifying examination failure rates may reveal some dimin-
ution in critical thinking and judgment skills.3 Changes in ACGME
coding regulations—that is, which cases count—did serve to aug-
ment case numbers, but not all of these operations are equally
educational. Is the incision and drainage of a soft tissue abscess
as educational as a major intraabdominal case? Does a junior resident
gain skill by initiating the laparotomy for a case his or her senior is
doing? Does a fourth year resident, whom the RRC allows to operate
with a fellow, actually learn from holding the camera while the
fellow and attending perform an advanced laparoscopic case? In each
of these scenarios, benefit is variable, and no universal rule applies.27

When a senior resident is teaching an intern how to open an abdomen,
or plan an incision, there is likely substantial benefit for both
individuals, particularly in this era of dwindling autonomy for senior
residents. If the same intern then stands there for 5 hours, largely out
of the field of view, waiting to assist in closure, that is unlikely an
effective use of time. Building an awareness of efficiency and
efficacy into the planning of who does what and when on a surgical
service is precisely how hours can be reduced without compromising
education.27,28

Several authors have expressed concern that recent graduates
appear less capable than their predecessors.3,28 One often cited fact to
support this is the high number of residents who now pursue fellow-
ship training, which is purported to reflect a lack of confidence to
enter independent practice. Seventy to 80% of residents in a 2008
publication indicated plans to pursue fellowship,29 and, in a 2011
survey, 26% of residents reported concerns that they would not be
able to operate independently by the end of training.30 A recent
survey of fellowship directors also did not reflect well on current
trainees. When asked about new fellows, just after graduation from
residency, 30% of fellowship directors thought fellows incapable of
completing a laparoscopic cholecystectomy independently and 43%
disagreed or strongly disagreed that residents could conduct 30
minutes of a major operation independently. Encouragingly, nearly
all fellowship directors (89%) felt that residents could practice
independently by the end of fellowship, and that much of the catching
up necessary resulted from lack of autonomy and independence
during residency.31 Moreover, a recent national survey of graduating
chief residents found that most felt confident to practice independ-
ently, especially when asked about cases considered essential-com-
mon and essential-uncommon.32

Survey studies are always vulnerable to bias, particularly non-
response bias where those who really ‘‘have something to say’’ are more
likely to take the survey and are more vocal in open-ended comments
(for example, concerns about professionalism in the Mattar et al32

qualitative analysis came from just 8 comments). That said, other than
the recent chief resident survey, much of the current surgical education
literature reflects a pervasive sense that general surgery training needs
new thinking and innovation to accomplish its mission of producing a
well-qualified surgical workforce.3,6,15,28

If the competence of current graduates has in fact diminished,
this comprehensive review of ACGME case logs suggests that
operative volume is not the problem. These data demonstrate pre-
served, if not increased, total case numbers. However, there is a clear
narrowing of the general surgery training experience, with an
increased focus on abdominal and alimentary procedures and
decreased experience in vascular, trauma, breast, and pediatric
surgery. Laparoscopic operations are increasingly common, possibly
to the detriment of experience in open surgery. Changing disease
processes, major reductions in resident autonomy, and the rapid
expansion of technology and subspecialization also challenge how
we train today’s general surgeons. Several innovations currently
er Health, Inc. All rights reserved.

under implementation and investigation include the Flexibility In
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Duty Hour Requirements for Surgical Trainees (FIRST) Trial, the
SCORE curriculum, the ACGME Benchmark Program, flexible
rotations for senior surgical residents, dedicated rural surgery
rotations, and the American College of Surgeons (ACS) Transition
to Practice Fellowship. Each of these initiatives, and others, may
provide models for necessary improvements. The ABS, the RRC for
Surgery, the Association for Program Directors in Surgery, and the
ACS should continue their ongoing support for creativity and inno-
vation in surgical education.
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