
Vol.:(0123456789)1 3

Surgical Endoscopy 
https://doi.org/10.1007/s00464-022-09622-y

2022 SAGES ORAL

The rising tide of revisional surgery: tracking changes in index cases 
among bariatric‑accredited fellowships

Sara Monfared1  · Joshua J. Weis1 · Shinil K. Shah1 · Daniel J. Scott2 · Melissa M. Felinski1 · Erik B. Wilson1

Received: 23 May 2022 / Accepted: 11 September 2022 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

Abstract
Background The field of bariatric surgery has seen peaks and troughs in the types of metabolic procedures performed. Our 
primary aim was to evaluate bariatric case volumes among fellows enrolled in bariatric Fellowship Council (FC)-accredited 
programs. Our secondary aim was to assess trends in revisional case volumes.
Methods We reviewed de-identified FC case logs for all bariatric surgery-accredited programs from 2010 through 2019. 
The number of primary sleeve gastrectomy, gastric band, gastric bypass, biliopancreatic diversion, and major revisional 
bariatric surgical procedures (defined as a revision with creation of a new anastomosis) were graphed for each academic 
year. Fellows were stratified into quartiles based on the number of revisional operations per year and graphed over ten years. 
Volumes of primary gastric bypass, major revisions, and total anastomotic cases were compared over time using ANOVA 
with p < 0.05 considered significant.
Results Case volumes for 822 fellows were evaluated. Sleeve gastrectomy had a significant surge in 2010 and plateaued in 
2016. The fellows’ number of primary gastric bypasses had a non-significant decrease from 84 to 75 cases/fellow from 2010 
to 2019. This decrease was offset by a significant increase in major revisional surgery from 8 to 19 cases/fellow. As a result, 
the number of anastomotic cases did not change significantly over the study time period. Interestingly, as revisional volume 
has grown, the gap between quartiles of fellowship programs has widened with the 95th percentile growing at a much faster 
rate than lower quartiles.
Conclusion The volume of bariatric procedures performed in the last decade among FC fellows follows similar trends to 
national data. Major revisional cases have doubled with the most robust growth isolated to a small number of programs. As 
revisional surgery continues to increase, applicants interested in a comprehensive bariatric practice should seek out training 
programs that offer strong revisional experience.
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Over the years, the field of metabolic and bariatric surgery 
has seen peaks and troughs in the types of weight loss pro-
cedures performed. The International Federation for the Sur-
gery of Obesity and Metabolic Disorders (IFSO) published 
a worldwide survey showing procedure trends from 2008 to 

2016 [1]. There was an increase in total number of bariatric 
surgical procedures performed, with significant increases in 
sleeve gastrectomy and decreases in gastric band placement. 
Revisional procedures represented 7% of the total proce-
dural volume, with the majority of cases being performed 
in Europe and North America [1]. Furthermore, the Ameri-
can Society for Metabolic and Bariatric Surgery (ASMBS) 
estimated a 10% increase in the last decade in revisional 
surgeries. In 2019, 16.7% of total bariatric surgery cases 
were revisions [2]. As a result, it is important that bariatric 
surgeons and fellows familiarize themselves with re-opera-
tive procedures [3].

As the field of metabolic and bariatric surgery grows, 
many general surgery graduates have chosen to pursue 
additional fellowship training in programs accredited by 
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the Fellowship Council (FC). Fellowship training has been 
shown to improve perioperative outcomes during a bariatric 
surgeons’ early experience and to accelerate the learning 
curve in the first year following completion of training [4]. 
Not only does a fellowship program benefit the trainee, it 
also correlates with improved hospital outcomes and has no 
impact on major safety benchmarks [5, 6]. It is imperative 
then to assess the growth patterns of primary and revisional 
bariatric surgery within fellowship training programs.

The purpose of this study was to longitudinally evaluate 
the inclusion of revisional surgery cases in FC fellowship 
training over the last decade. Our primary aim was to evalu-
ate the index bariatric surgery case volumes among fellows 
enrolled in FC-accredited bariatric surgery fellowships. The 
secondary aim was to assess trends in revisional bariatric 
volume at these same programs.

Materials and methods

This study was determined to be exempt from review by the 
Institutional Review Board at the University of Texas South-
western Medical Center (STU-2018-0331). The study design 
was reviewed by the FC Research Committee and Execu-
tive Committee and approved prior to the release of data. 
All names of institutions and fellows were replaced with a 
unique identifier (Program ID and Fellow ID, respectively) 
before the data were shared with the study team such that 
authors only had access to de-identified data.

We reviewed 10 years of FC case log data starting with 
the 2010 academic year (fellows graduating in summer 
2010) and ending with the 2019 academic year (fellows 
graduating in summer 2019). These data represent cases 
completed in the decade before elective surgery disruptions 
related to the COVID-19 pandemic. Fellows were included 
in the analysis if they completed a bariatric surgery-accred-
ited program. This included fellows who completed training 
at dual-accredited programs (e.g., advanced gastrointestinal/
minimally invasive surgery and bariatric surgery).

Our data set included unique Fellow ID’s in each aca-
demic year. However, examination of the data revealed that 
some Fellow ID’s logged very few cases per academic year. 
These may have been fellows that were on a research year, 
ones that did not complete their program, or fellows that 
logged cases erroneously. Thus, to estimate the true num-
ber of clinically active fellows for each year analyzed, we 
calculated the total number of cases logged (including non-
bariatric cases) by each Fellow ID. We then filtered out any 
Fellow ID that had logged fewer than 100 procedures in the 
academic year analyzed.

To examine trends in volumes of index bariatric surgical 
procedures performed each academic year, the cases were 
stratified into five types: sleeve gastrectomy, gastric band, 

gastric bypass, biliopancreatic diversion, and major revi-
sional bariatric procedure. A major revisional procedure was 
defined as a revision with creation of a new anastomosis, 
for example, gastric band removal with conversion to gas-
tric bypass. Therefore, cases such as band removal alone or 
conversion to sleeve gastrectomy were not included as major 
revisions. For each of the five case types, we calculated the 
mean volume per fellow for that academic year and graphed 
it over 10 years. The means were compared using ANOVA 
with p < 0.05 considered significant.

In order to provide more granular data regarding revi-
sional bariatric surgery case volumes, we calculated the 25th 
percentile, 50th percentile, 75th percentile, and 95th percen-
tile benchmarks for revisional surgery volume each year. 
These benchmarks were then graphed over the 10 years to 
observe whether growth in revisional volume was consistent 
across the whole cohort of fellows or whether it was driven 
primarily by top quartiles. The same descriptive analysis 
was performed for total anastomotic procedures (i.e., gastric 
bypass, duodenal switch, and major revisional procedures).

Results

Our study included 298,017 cases performed by 822 fellows. 
The sleeve gastrectomy had a significant surge in fellow-
ship training in 2010 from an average of 8 cases/fellow to a 
peak of 85 cases/fellow in 2016 where the volume was noted 
to plateau (Fig. 1). The primary gastric bypass had a non-
significant decrease from an average of 84 to 75 cases/fellow 
(p = 0.78). Revisional anastomotic cases had a significant 
increase from 8 to 19 cases/fellow (p = 2 ×  10–15). These data 
are displayed in Fig. 2. As a result, the increase in revisional 
surgery offset the decrease in primary gastric bypass with 
minimal fluctuations in the overall number of anastomotic 
case volume for fellows (Fig. 3).

When examining the distribution of major revisional 
bariatric cases, all fellows had an increase in case volume 
(Fig. 2). The fellows with the volumes in the 95th percentile 
had a much faster growth rate over the 10-year period com-
pared to the 25th, 50th, and 75th quartiles. The gap between 
the quartiles of fellowship programs widened by 2019, with 
the majority of revisional cases being done by the top 5% of 
high-volume programs.

Discussion

Bariatric surgery case volume growth in fellowship pro-
grams mirrors national procedural data [2]. Bariatric sur-
geons and fellows have seen a substantial rise in the number 
of sleeve gastrectomy procedures performed and a signif-
icant decline in the placement of gastric bands. The one 
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difference between descriptive FC fellowship program and 
ASMBS data has been primary gastric bypass case volumes. 
The fellows who were part of FC-accredited programs did 

not see as significance of a decline in gastric bypass pro-
cedures performed as compared to the national procedural 

Fig. 1  Average volume of index 
procedures per follow

Fig. 2  Benchmarks for major 
revisional bariatric case volume 
per fellow

Fig. 3  Benchmarks in anasto-
motic case volume per fellow
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volume average, in which there was a 20% decline from 
2011 to 2019 [2].

The average number of revisional cases per fellow per 
academic year has doubled in the last decade. Similarly, 
national data show that revisional cases increased from 6 to 
16% over the same time period. Our study demonstrates that 
the most robust growth in revisional case volume, among FC 
training programs, is isolated to a small number of training 
programs. These results are comparable to a survey con-
ducted by Mahawar et al. of 456 metabolic and bariatric 
surgeons [7]. The survey found that the majority of surgeons 
(44%) were performing less than 10 revisional procedures 
per year compared to a small proportion of surgeons (4%) 
who were doing more than 100 revisions per year. Interna-
tionally, revisional bariatric cases are also mainly isolated 
to Europe (11% of all bariatric interventions) and North 
America (10%) when compared to Latin America (1%) [1].

Despite a small number of facilities and surgeons per-
forming a disproportionate volume of revisional surgery, our 
study shows that all fellows are seeing a higher number of 
bariatric revisions. This is likely due to improved outcomes 
in regards to weight loss and resolution/control of medical 
co-morbidities and post-procedural complications, such as 
gastroesophageal reflux disease [8, 9]. Revisional procedures 
are typically more complicated with longer operative times, 
potentially increased complication rates, and the necessity 
for an advanced technical skill set [10]. As revisional surgery 
continues to increase, future bariatric surgeons interested in 
a comprehensive practice can seek out training programs 
that offer strong revisional experience, pursue job oppor-
tunities with great mentorship, look for additional training 
courses, and attend conferences related to this matter.

A survey of graduated fellows indicated that FC-accred-
ited fellowship programs prepare surgeons for independ-
ent practice, bridge training gaps, and help fellows acquire 
desired jobs [11]. This study shows that fellows are perform-
ing bariatric surgical procedures at volumes comparable to 
national data and getting increased exposure to revisional 
operations. This likely contributes to the high satisfaction of 
graduated fellows and should continue to be of great impor-
tance for the FC moving forward.

The limitations to this study included primarily a database 
dependent on accuracy of the fellows’ self-reported case log. 
For example, if they logged a gastric band revision to gastric 
bypass as a primary bypass case that would change our data 
analysis. However, this likely would have underestimated 
the volume of revisional cases in FC-accredited programs.

In regards to anastomotic cases, all FC-accredited bariat-
ric surgery fellowships require 50 anastomotic procedures, 
which likely influenced the higher gastric bypass numbers 
as compared to the national average.

Potential changes in FC-accredited fellowships case logs 
may be needed to more clearly delineate the type of revisions 

being performed [e.g., clarifying the historical bariatric pro-
cedure (gastric band, gastric sleeve, fixed gastric band, verti-
cal banded gastroplasty, prior failed fundoplication) and the 
revisional procedure (gastric bypass or duodenal switch)]. 
This may better stratify the volume and complexity of revi-
sions being performed by program faculty and fellows.

Revisions to non-anastomotic operations (i.e., gastric 
band to sleeve gastrectomy) were not compared, as we 
restricted our analysis to more complex revisions (revisions 
to an anastomotic case). In that regard, as the population of 
sleeve gastrectomy patients continues to increase, we believe 
revisions to anastomotic cases are likely to increase due to 
issues related to weight regain and reflux [12].

Cases performed during the years of the COVID-19 pan-
demic were excluded. Further study is required to more fully 
understand the effects of the COVID-19 pandemic on fellow 
case volumes, as well as the pace of recovery of volumes to 
pre-pandemic levels.

Despite the limitations of our database, we believe that 
our study shows that the FC-accredited bariatric surgery fel-
lowship programs offer exposure to a wide variety of bariat-
ric surgery, including revisional bariatric procedures.
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