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Abstract
Introduction Minimally invasive surgery (MIS) fellowship is one of the most popular fellowship programs, but little is 
known about the individual fellow’s clinical experience. Our goal was to determine the differences in case volume and case 
type in academic and community programs.
Methods A retrospective review of advanced gastrointestinal, MIS, foregut, or bariatric fellowship cases logged into the 
Fellowship Council directory of fellowships during the 2020 and 2021 academic years included for analysis. The final cohort 
included 57,324 cases from all fellowship programs, that list data on the Fellowship Council website, including 58 academic 
programs and 62 community-based programs. All comparisons between groups were completed using Student’s t-test.
Results The mean number of cases logged during a fellowship year was 477.7 ± 149.9 with similar case numbers in academic 
and community programs, 462.5 ± 115.0 and 491.9 ± 176.2 respectively (p = 0.28). The mean data is illustrated in Fig. 1. 
The most common performed cases were in the following categories: bariatric surgery (149.8 ± 86.9 cases), endoscopy 
(111.1 ± 86.4 cases), hernia (68.0 ± 57.7 cases) and foregut (62.8 ± 37.3 cases). In these case-type categories, no signifi-
cant differences in case volume were found between academic and community-based MIS fellowship programs. However, 
community-based programs had significantly more case experience compared to academic programs in all of the less com-
monly performed case-type categories: appendix 7.8 ± 12.8 vs 4.6 ± 5.1 cases (p = 0.08), colon 16.1 ± 20.7 vs 6.8 ± 11.7 cases 
(p = 0.003), hepato-pancreatic-biliary 46.9 ± 50.8 vs 32.5 ± 18.5 cases (p = 0.04), peritoneum 11.7 ± 16.0 vs 7.0 ± 7.6 cases 
(p = 0.04), and small bowel 11.9 ± 9.6 vs 8.8 ± 5.9 cases (p = 0.03).
Conclusion MIS fellowship has been a well-established fellowship program under the Fellowship Council guideline. In our 
study, we aimed to identify the categories of fellowship training and the perspective case volumes in academic vs community 
setting. We conclude that fellowship training experience is similar in case volumes of commonly performed cases when 
comparing academic and community programs. However, there is substantial variability in the operative experience among 
MIS fellowship programs. Further study is necessary to identify the quality of fellowship training experience.
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Minimally invasive surgery (MIS) fellowship was popular-
ized in the early 1990’s. At the time, there was a true need 
for advanced training in emerging laparoscopic technology, 
as residency did not provide sufficient training experience. 
Thirty years later, MIS remains one of the most popular 
fellowships, with nearly 200 training positions available on 

an annual basis [1]. In fact, only surgical critical care has 
more fellowship positions on an annual basis. Despite this 
numeric dominance, MIS fellowships have had relatively 
little independent analysis. For instance, a simple search of 
Pubmed shows triple the number of articles on “critical care 
fellowship” than “minimally invasive surgery fellowship” 
(394 versus 134).

The Fellowship Council serves as the organizing body 
for the fellowship match, as well as the accrediting body 
for fellowship programs (www. fello wship counc il. org). 
Requirements for fellowship are broad and inclusive, due to 
the fact that some fellowships may specialize in one particu-
lar aspect of minimally invasive surgery. The actual title of 
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the Fellowship Council directory is as follows: “Advanced 
GI MIS, Bariatrics, Complex gastrointestinal surgery, com-
prehensive flexible endoscopy, foregut, and HPB.” In an of 
itself, this speaks to the wide variability of fellowships that 
come under the “MIS” umbrella. Individual fellows are able 
to achieve a certificate from the Society of American Gastro-
intestinal and Endoscopic Surgeons (SAGES) [2]. Recently, 
SAGES has proposed new guidelines for fellowship defined 
categories [3]. However, the implementation of these guide-
lines may have been hampered by declining volumes of elec-
tive surgery during the COVID-19 pandemic.

Our goal was to help define the average experience among 
current MIS fellows. We reviewed publicly available data 
to the determine the spectrum of clinical experience in MIS 
fellowship programs during the pandemic. Specifically, we 
reviewed the differences in case volume and case type in 
academic and community programs.

Methods

We accessed the Fellowship Council directory of fellowships 
(www. fello wship counc il. org) on July 1, 2022. As the dataset 
was publicly available and not specifically identifiable on the 
level of the individual fellow, the study did not require IRB 
approval. All fellowships that were advanced gastrointesti-
nal, MIS, foregut, or bariatric were included for analysis. 
Programs that were listed as “flexible endoscopy” (n = 3) 
were predominantly ERCP, and were excluded. Programs 

that were self-described as hepato-pancreatic-biliary did not 
specify a minimally invasive focus and were also excluded. 
After review of the 132 individual programs, those that did 
not include specific case information for both years (n = 7) 
were excluded, yielding a final cohort of 120 programs This 
included 58 academic programs and 62 community pro-
grams. The 57,324 cases logged in these programs during 
the 2020 and 2021 academic years were used in this analysis.

All data was entered into an Excel database. Statistical 
analysis was performed using SAS 9.4 was used for all data 
management and statistical analysis. The student's t-test 
assessed the association between independent groups. Sta-
tistical significance was defined as α < 0.05, with all p-values 
reported as two-tailed. Data are expressed as a mean and 
standard deviation.

Results

The mean number of cases logged during a fellowship year 
was 477.7 ± 149.9 with similar case numbers in academic 
and community programs, 462.5 ± 115.0 and 491.9 ± 176.2 
respectively (p = 0.28). The overall distribution of logged 
cases is seen in Fig.  1. The most common performed 
cases were in the following categories: bariatric surgery 
(149.8 ± 86.9 cases), endoscopy (111.1 ± 86.4 cases), her-
nia (68.0 ± 57.7 cases) and foregut (62.8 ± 37.3 cases). In 
these commonly performed case categories, there were no 
significant differences in case volume between academic and 

Fig. 1  Average procedural 
experience in MIS fellowship, 
2020–2022
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community MIS fellowship programs (Table 1). However, 
community MIS fellows had significantly more case expe-
rience than academic MIS fellows in all of the less com-
monly performed case categories—specifically appendix, 
colon, hepatico-pancreatic-biliary, peritoneum and small 
bowel, 7.8 ± 12.8 vs 4.6 ± 5.1 cases (p = 0.08), 16.1 ± 20.7 
vs 6.8 ± 11.7 cases (p = 0.003), 46.9 ± 50.8 vs 32.5 ± 18.5 
cases (p = 0.04), 11.7 ± 16.0 vs 7.0 ± 7.6 cases (p = 0.04), 
11.9 ± 9.6 vs 8.8 ± 5.9 cases (p = 0.03), respectively.

Discussion

Despite the prevalence of MIS fellowships, relatively lit-
tle information has been published in scholarly journals. 
Previous work has shown that MIS fellowship may lead to 
increased confidence [4] and that a majority of fellowship 
graduates would recommend their former fellowship [5]. 
However, specific data about fellow experience has not been 
well collated, and there is a real question that completing 
“MIS fellowship” actually results in a uniform product. Our 
analysis suggests that umbrella term “MIS fellowship” does 
indeed cover a surprisingly varied experience.

During the past two years, MIS fellows logged a sub-
stantial operative experience, despite the pandemic. The 
majority of MIS cases are elective, but there was no specific 
information available on the percentage of elective versus 
emergent cases in this sample. In general, case volumes at 
academic medical centers were lower than at community-
based training programs. These differences were significant 
only in low-volume case-type categories: appendix, colon, 
hepatico-pancreatic-biliary, peritoneum, small bowel. The 
differences were not significantly different in the case-type 
categories (bariatric, foregut, hernia) used by the Fellow-
ship Council. Moreover, all case-type categories had high 
standard deviations (~ 50–80% of the mean) suggesting large 
case volume variability between programs. There may be 

research or teaching expectations at an academic medical 
center that is not present in the community setting, but the 
impact on case volumes is purely speculative.

In this database analysis, robotic surgery is not specified 
in the existing reporting structure. There were no definitive 
case numbers provided by the programs, and little in the 
qualitative description that provided specific information. 
Any comment on robotic surgery, which may have increas-
ing relevance to MIS training, is purely speculative.

In any training program, autonomy is a key concept [6]. 
Autonomy is probably more of a factor in fellowship than in 
more junior levels of training, as the goal is to produce an 
independent, competent specialist. It is possible that a fel-
lowship program may be more observational than participa-
tory, but there is no record from any program of the percent 
of the case that the fellow does, or the individual critical 
moves of any procedure.

Our study has limitations related to the available data and 
to our method of analysis. First, case-type categories provide 
no measure of case complexity. The impact of case complex-
ity on training is not well understood but may change the 
quality of the training experience. Second, procedures can 
be double counted, specifically components of a single case 
(e.g., a gastric bypass and an intraoperative endoscopy com-
pleted during the same gastric bypass) can be logged into 
different categories. This may suggest a more substantial 
experience than the fellow might actually receive. Some pro-
grams may have more than one fellow, and we cannot deter-
mine how uniform the experience is between fellows at a 
multi-fellow program, or between those fellows and those at 
a single-fellow program. We compared the aggregate data of 
academic and community-based MIS fellowship programs. 
The high standard deviations found in all the case-type cat-
egories suggests the training experience of the individual 
fellow vary not only by case volumes, but also by case-type 
distribution. Last, the time interval of the data includes the 
global pandemic, and it may represent an atypical pattern 
of cases compared to historical standards. However, it does 
reflect the current state of MIS fellow training.

Conclusions

MIS fellowship has been a well-established fellowship pro-
gram under the Fellowship Council and SAGES guidelines. 
In our review of the data, fellowship training experience 
is similar in case volumes of commonly performed cases 
when comparing academic and community programs. Fur-
ther study is necessary to identify the quality of fellowship 
training experience. Robotic assisted laparoscopic experi-
ence in the different fellowship program should be evaluated.

Table 1  Academic and community program fellowship case experience

Case-type Program type

Academic mean (SD) Community mean 
(SD)

p-value

Appendix 4.6 (5.1) 7.8 (12.8) 0.08
Bariatric 143.7 (59.6) 155.4 (106.5) 0.46
Colon 6.8 (11.7) 16.1 (20.7) 0.003
Foregut 62.8 (35.2) 62.7 (39.4) 0.99
Endo 112.4 (80.9) 109.7 (91.8) 0.87
Hernia 75.4 (50.5) 60.9 (63.3) 0.17
HPB 32.5 (18.5) 46.9 (50.8) 0.04
Peritoneum 7.0 (7.6) 11.7 (16.0) 0.04
Small bowel 8.8 (5.9) 11.9 (9.6) 0.03
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