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ABSTRACT

INTRODUCTION  Sleeve gastrectomy (SG) is the most frequently performed bariatric procedure in Poland.
While considered technically straightforward, significant variation exists in the operative technique,
which may affect safety outcomes.

AIM This study aimed to analyze the technical aspects and complication rates of SG across Polish
bariatric centers in 2023.

MATERIALS AND METHODS This is a secondary analysis of a nationwide survey conducted among bar-
iatric centers affiliated with the Metabolic and Bariatric Surgery Chapter of the Association of Polish
Surgeons. As many as 54 centers participated, reporting detailed data on SG technique and outcomes.
The centers were stratified by annual SG volume using a 50-procedure threshold, corresponding to
the suggested learning curve.

RESULTS A total of 7450 SG procedures were reported. Calibration bougies of 36 French were used
by 70% of the centers. Staple line reinforcement was routinely performed in 72.5% of the centers, with
oversewing and clipping as the most common methods. Leak tests were performed by 84.3% of the cen-
ters, while 66.7% omitted routine drain placement. Postoperative complication rates included bleeding
(0.98%), leak (0.33%), reoperation (1.04%), and mortality (0.16%). Although not significant, complication
rates were consistently higher in the centers performing fewer than 50 SGs annually.

concLusions SG in Poland is characterized by favorable safety outcomes but notable procedural
variability. While most centers follow recommended practices, a lack of standardization persists in key
technical areas. Surgical volume may influence complication rates. National guidelines and structured
training programs may help harmonize practice and improve outcomes.

INTRODUCTION Laparoscopic sleeve gastrecto-
my (SG) has become the most performed bariat-
ric procedure worldwide and in Poland, owing to
its relative technical simplicity, favorable risk
profile, and robust outcomes in terms of weight
loss and comorbidity resolution.!® As reported
in our recent national analysis of bariatric sur-
gery in Poland in 2023, SG accounted for 82% of
all bariatric procedures performed across 54 cen-
ters, underscoring its dominant role in the obe-
sity treatment.’

Despite its widespread adoption, significant
variation exists in how SG is performed, includ-
ing differences in calibration bougie size, staple

line reinforcement, use of intraoperative leak
testing (IOLT), and drain placement. These tech-
nical elements, though seemingly minor, may in-
fluence perioperative safety and long-term out-
comes. In addition, while SG is often perceived
as a straightforward procedure, accumulating
evidence suggests that its learning curve may
impact complication rates, particularly in low-
-volume centers.?

Understanding the real-world variability in
SG practices is essential for identifying areas
for standardization, improving training pro-
tocols, and ultimately enhancing patient safe-
ty. However, few studies have systematically
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TABLE 1
Poland

Procedural volume and use of sleeve gastrectomy per center in 2023 in

Parameter Value

Responding centers, n 54

Bariatric procedures, n 9102

SG procedures, n (%) 7450 (82)
SGs per center, median (range) 97 (15-469)
Centers performing >50 SGs per year, n (%) 39(72.2)
Centers performing >200 SGs per year, n (%) 16 (29.6)
Centers performing >400 SGs per year, n (%) 4 (5.6)
Centers performing only SGs, n 5

Centers performing only SGs with <50 SGs/year 4

Abbreviations: SG, sleeve gastrectomy

TABLE 2 Technical aspects of sleeve gastrectomy

Parameter Centers, n (%)

Use of 36 Fr bougie 35(70)

Use of 34 Fr bougie 10 (20)

Use of 32 or 35 Fr bougie 5(10)

Routine leak test 43 (84.3)

Routine drain placement 17 (33.3)

Staple line reinforcement None 17 (33.3)
Oversewing 14 (21.5)
Clipping 10(19.6)

Abbreviations: Fr, French (unit of bougie diameter)

TABLE 3 Technical practices by center volume (selected examples)

Parameter >50 <50 Total P value
SG/year SG/year (Fisher test)

Leak test performed, 29 (80.6) 14 (93.3) 43 0.41

n (%)

Drain routinely placed, 12 (33.3) 5(33.3) 17 >0.99

n (%)

Abbreviations: see TABLE 1
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examined these technical aspects and their re-
lationship with postoperative outcomes at the
national level.

AIM  The aim of this study was to identify pat-
terns of practice, assess adherence to internation-
al recommendations, and evaluate whether surgi-
cal volume correlates with complication rates. This
analysis provides valuable insights into the cur-
rent state of SG implementation and highlights
opportunities for optimization of care.

MATERIALS AND METHODS This study is a sec-
ondary analysis of data collected through a na-
tionwide survey conducted among bariatric sur-
gery centers in Poland. The detailed methodolo-
gy, including survey design, recruitment strate-
gy, and inclusion criteria, has been described in
our earlier publication and remains unchanged
in this extended analysis.”

In brief, the survey was distributed electron-
ically to all centers affiliated with the Metabol-
ic and Bariatric Surgery Chapter of the Associa-
tion of Polish Surgeons. Responses were collect-
ed via a secure online platform and verified for
completeness. Participation in the survey was
voluntary but served as a prerequisite for inclu-
sion in the national bariatric directory published
by the Association.

Our analysis focused exclusively on SG,
the most frequently performed bariatric proce-
dure in Poland. The centers were asked to pro-
vide detailed information regarding technical as-
pects of SG, including the type and size of the cal-
ibration bougie, the use of IOLT, staple line rein-
forcement methods, and routine drain placement.
The centers also reported safety outcomes, such as
postoperative bleeding, staple line leaks, reoper-
ations, and mortality. Where applicable, the out-
comes were stratified by institutional volume, us-
ing a threshold of 50 annual SG procedures, based
on prior literature identifying this as a learning
curve benchmark.?

Statistical analysis Descriptive statistics were
used to summarize the responses. Group com-
parisons were performed using the x? test or
the Fisher exact test for categorical variables
and the Wilcoxon rank-sum test for continuous
variables. All analyses were conducted using SAS
OnDemand for Academics package (SAS Insti-
tute Inc., Cary, North Carolina, United States).
A P value below 0.05 was considered significant.
Ethical considerations In accordance with insti-
tutional policies and national regulations, this
study did not require ethical review board approv-
al, as no patient-identifying data were collected.

RESULTS A total of 54 bariatric centers partic-
ipated in the nationwide survey, reporting 9102
bariatric procedures performed in 2023. Of these,
laparoscopic SG accounted for 7450 operations,
representing 82% of all procedures.

The median number of SG procedures per cen-
ter was 97, with a range from 15 to 469. Among
the participating centers, 39 (72.2%) performed
at least 50 SGs annually, while 15 (27.8%) fell
below this threshold. Furthermore, only 16 cen-
ters (29.6%) reported performing at least 200
SGs annually, and just 3 centers (5.6%) exceed-
ed 400 SGs per year. Notably, 5 centers reported
SG as their only bariatric procedure, and 80% of
these performed fewer than 50 SGs annually. Re-
visional SG was reported by 55.7% of the centers
(range, 1-18 procedures), and 13.2% of the cen-
ters performed SG combined with fundoplica-
tion, with reported volumes ranging from 2 to 8
procedures (TABLE 1).

Out of the 54 centers, 51 provided respons-
es on intraoperative technique. The calibration
bougie size varied: 70% of the centers used a 36
French (Fr) bougie, 20% used 34 Fr, and 8% used
32 Fr. A single center (2%) reported using a 35 Fr
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TABLE 4 Safety outcomes following sleeve gastrectomy

Outcome Median,

Postoperative 0.98 152 0 6.25 0.21 0 1.47
bleeding

Staple line leak 0.33 078 0 4 0 0.1
Reoperation 1.04 1.75 8.16 0.1 1.48
Mortality 0.16 0.88 6.25 0 0 0

Abbreviations: Q, quartile

TABLE 5 Complication rates by center volume

>50
SG/year

Complication

(n = 39)

<50
SG/year
(n=15)

>50
SG/year,
median
(IQR)

<50
SG/year,
median
(IQR)

P value

Reoperation 0.85 1.53 0.28 0.41 0

(1) (2.87) (0-1.44) (0-2.33)
Bleeding 0.86 1.26 0.26 0.6 0

(1.05) (2.34) (0-1.24) (0-2.33)
Leak 0.3(0.58) 0.42(1.16) 0.37 0(0-025) O
Mortality 0.05 0.45 0.78 0 0

(0.17) (1.67)

Data are presented as mean (SD) or median (interquartile range).

Abbreviations: see TABLE 1

bougie. A leak test was routinely performed by
84.3% of the centers, while 15.7% reported not
using this method. Statistical analysis showed
no significant association between the center’s
annual SG volume and the use of leak testing
(Fisher exact test, P = 0.41). Routine drain place-
ment was reported by 33.3% of the centers, while
the majority (66.7%) did not leave a drain. No
significant differences were observed based on
the procedural volume (P >0.99). Reinforcement
of the staple line was routinely performed in
72.5% of the centers. The most common meth-
od was oversewing (27.5%), followed by clipping
(19.6%). One-third of the centers (33.3%) report-
ed no reinforcement. The remining centers de-
clared various reinforcement methods (TABLE 2).
No significant volume-based differences were
identified (TABLE 3).

Postoperative bleeding was reported by
48.1% of the centers, with a mean rate of 0.98%
(range, 0%-6.25%). The leak rates were reported
by 24.1% of the centers, with a mean of 0.33%
(range, 0%-4%). Reoperations were reported in
48.1% of the centers, with a mean reoperation
rate of 1.04% (range, 0%—8.16%). Mortality was
reported by 9.3% of the centers, with an average
postoperative mortality rate of 0.16% (range,
0%—-6.25%; TABLE 4).

Safety outcomes did not differ significantly
based on the center volume (high vs low) with
reoperation rate of 0.85% vs 1.53% (P = 0.28),
bleeding rate of 0.86% vs 1.26% (P = 0.26), leak
rate of 0.3% vs 0.42% (P = 0.37), and mortality
of 0.05% vs 0.45% (P = 0.78; TABLE 5).
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DISCUSSION This nationwide analysis provides
a comprehensive overview of current practices
related to laparoscopic SG in Poland, with a spe-
cific focus on procedural variability and safe-
ty outcomes. With data collected from 54 bar-
iatric centers reporting 7450 SG procedures in
2023, this study offers one of the most detailed
insights into technical standards and complica-
tion profiles of this operation in a European na-
tional context.

Stratification of the centers, based on the an-
nual volume threshold of 50 SG procedures,
proposed as a proxy for overcoming the learn-
ing curve, showed that nearly three-quarters of
the Polish bariatric units meet this benchmark.
Nevertheless, approximately 28% of the centers
performed fewer SGs, and interestingly, the ma-
jority of the centers that reported SG as their
sole bariatric procedure belonged to this lower-
-volume group. These findings may raise con-
cerns regarding the comprehensiveness of train-
ing, procedural selection, and outcomes in such
institutions, particularly as low procedural vol-
ume has been associated with higher complica-
tion rates in previous studies.®?

Despite SG being a standardized procedure in
theory, the present study highlights significant
heterogeneity in key intraoperative practices.
Most centers used a 36 Fr calibration bougie, in
line with general recommendations, yet a sub-
set of units adopted narrower bougies.!" This ob-
servation aligns with previous findings suggest-
ing that variations in bougie size may influence
outcomes, such as weight regain or insufficient
weight loss, potentially impacting the need for
revisional surgery.'? This variation reflects an on-
going debate in the literature regarding the op-
timal bougie size. Some studies have suggested
that narrower bougies (30-32 Fr) may be associ-
ated with greater weight loss without increasing
the risk of early or late complications, as dem-
onstrated in the SOS (Swedish Obese Subjects)
study.” In contrast, a recent systematic review
analyzing over 4900 patients reported that bou-
gie sizes of at least 40 Fr were associated with sig-
nificantly lower leak rates than smaller bougies,
without compromising weight loss outcomes.™
These conflicting findings underscore the com-
plexity of establishing a universal standard. It
is also worth noting that in Poland calibration
bougies larger than 36 Fr are rarely available.

Reinforcement of the staple line remains de-
batable, and practices among Polish centers
vary widely. While oversewing and clipping
were the most commonly reported reinforce-
ment strategies, one-third of the centers report-
ed not reinforcing the staple line at all. This het-
erogeneity corresponds to continued debate in
the literature concerning the clinical benefits
of staple line reinforcement. A recent network
meta-analysis of 17 randomized controlled tri-
als involving nearly 4000 patients found that su-
ture reinforcement was associated with signifi-
cantly lower risks of bleeding, staple line leak,
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and overall complications as compared with no
reinforcement.'s

Supporting these findings, a recent retrospec-
tive analysis from our center demonstrated that
continuous suturing of the staple line was asso-
ciated with a complete absence of bleeding com-
plications, whereas 7.1% of patients in the clip-
ping group experienced postoperative hemor-
rhage. While suturing increased operative time,
its potential benefit in terms of hemostasis may
be clinically relevant, especially in high-risk pa-
tients.'® Taken together, these findings highlight
both the heterogeneity of current practices and
the need for further high-quality studies to de-
termine the most effective and efficient reinforce-
ment technique in SG.

Leak testing was performed routinely by
over 84% of the centers, which aligns with best-
-practice guidelines'® aimed at intraoperative com-
plication prevention. However, the clinical val-
ue of IOLT remains controversial. A large anal-
ysis of the MBSAQIP database involving over
265000 patients found no significant differenc-
es in postoperative leak rates, mortality, or re-
operation between those who underwent IOLT
and those who did not, suggesting limited bene-
fit in routine use.'” A systematic review and meta-
-analysis including nearly 470 000 SG cases even
reported a slightly higher rate of staple line leaks
in the IOLT group (0.38%) than the non-IOLT
group (0.31%), although IOLT was associated with
a significantly lower rate of postoperative bleed-
ing. These findings suggest that IOLT may be more
useful in detecting or preventing hemorrhagic
complications rather than reducing the risk of
a leak."® In contrast, another study evaluating
the methylene blue test found high specificity
and a negative predictive value of 99%, indicat-
ing it may help reliably rule out leaks when posi-
tive findings are absent.!® Taken together, these
conflicting results highlight that while IOLT is
widely practiced, there is no clear consensus on
its role in preventing postoperative leaks, and
its use should likely be tailored to intraoperative
findings and patient-specific risks.

Similarly, routine drainage was omitted by
most centers, reflecting a global trend toward
a more selective approach based on intraoperative
risk assessment. Data from the MBSAQIP registry
show a marked decline in drain use during SG—
from over 20% in 2015 to under 14% in 2017.20
Studies have shown that routine drain placement
is associated with higher rates of anastomotic
leaks, reoperations, and overall morbidity, with-
out improving early detection or outcomes.2%?!
The current practice in Polish centers aligns with
this evidence-based approach.

Importantly, no significant associations were
found between procedural volume and the use of
reinforcement, drainage, or leak testing.

The reported safety outcomes were general-
ly favorable and consistent with international
benchmarks. In high-volume centers, the mean
postoperative bleeding rate was below 1%, while

leak and reoperation rates remained under 0.5%
and 1%, respectively. The results are consistent
with large registry data. An MBSAQIP analysis
of over 175000 SG cases reported a 0.6% bleed-
ing rate, with hemorrhage significantly increas-
ing reoperation, readmission, and 30-day mortal-
ity.?? In contrast, a single-center study focusing
specifically on hemorrhagic complications report-
ed a higher rate of 4%, highlighting how report-
ed incidence may vary depending on data source
and study design.?®

Mortality was extremely rare, with an aver-
age rate of 0.16% across all institutions. This is
slightly higher than the 0.05% mortality rate for
SG reported in a recent meta-analysis of over
3.6 million patients, but remains within the range
considered safe for bariatric surgery.?* The small
discrepancy may reflect differences in volume, pa-
tient selection, or reporting. Overall, these find-
ings confirm that SG is a low-risk procedure with
favorable safety outcomes. However, it is concern-
ing that the maximum mortality rates reported
by individual centers deviated markedly from
the overall average. This underscores the need to
foster a culture of systematic outcome monitor-
ing, particularly in the context of patient safety.
Identifying the centers with outlier complication
or mortality rates is essential to ensuring target-
ed support, continuous quality improvement, and
ultimately, better outcomes for patients under-
going bariatric procedures.

Although the differences in complication rates
between high- and low-volume centers did not
reach significance, trends observed in the data—
particularly higher reoperation, bleeding, leak,
and mortality rates in lower-volume institu-
tions—suggest potential clinical relevance. These
findings emphasize the importance of surgical ex-
perience and procedural volume in optimizing pa-
tient safety, even if definitive conclusions require
studies with larger sample sizes.

The observed procedural variability under-
scores the need for greater standardization of
surgical technique in SG. While individualization
of practice is expected to some extent, the imple-
mentation of national or society-endorsed guide-
lines could help harmonize care delivery.

The limited use of complex or hybrid tech-
niques, such as SG with fundoplication, report-
ed by a minority of centers, likely reflects the in-
vestigational nature of this procedure.? Although
of growing interest, it is not yet widely endorsed
by major surgical societies as a standard treat-
ment option. Similarly, the low number of revi-
sional SGs may be attributed to the narrow and
specific indications for performing SG as a revi-
sional procedure, which significantly limit its rou-
tine use in this context.26:27

Limitations This study is limited by its survey-
-based methodology, which is susceptible to re-
porting bias and incomplete data. Not all centers
provided full responses to all technical questions,
and outcome measures, such as bleeding, leak,
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and mortality, were self-reported without inde-
pendent validation. Future studies should aim to
integrate registry-based data and clinical audits
to enhance reliability and granularity.

CONCLUSIONS  This nationwide study highlights
considerable variability in the technical execution
of laparoscopic SG across bariatric centers in Po-
land. While most institutions follow generally ac-
cepted principles—such as the use of a 36 Fr cal-
ibration bougie and routine leak testing—signif-
icant heterogeneity persists in areas such as sta-
ple line reinforcement and postoperative drain
use. Notably, one-third of the centers do not re-
inforce the staple line, and practices vary widely
even among high-volume centers.

Safety outcomes for SG in Poland are favorable
and align with international benchmarks. The av-
erage rates of postoperative bleeding, leak, reop-
eration, and mortality remained low, particular-
ly in high-volume centers. Although significance
was not reached, clinically relevant trends sug-
gest that lower-volume centers may be associat-
ed with higher complication rates.

These findings underscore the need for greater
procedural standardization, particularly in techni-
cal aspects that may influence outcomes. The re-
sults also reinforce the importance of maintain-
ing adequate surgical volume to ensure optimal
patient safety. Future initiatives should focus
on developing national guidelines, promoting
structured training pathways, and implement-
ing a centralized registry to monitor outcomes
and guide continuous quality improvement in
bariatric surgery.

ARTICLE INFORMATION

ACKNOWLEDGMENTS We would like to express our sincere gratitude
to the following bariatric centers for their participation in the survey and for
providing the essential data used in this analysis: 1) First Clinic of General
and Endocrine Surgery, University Clinical Hospital, Biatystok; 2) First Mil-
itary Clinical Hospital with Outpatient Clinic, Lublin; 3) Fifth Military Clin-
ical Hospital, Krakow; 4) Carella Surgery and Aesthetic Medicine Clinic,
Biatystok; 5) Center for Surgical Obesity Treatment, Independent Public Hos-
pital of the Ministry of Interior and Administration, Gdansk; 6) Clinic of Gen-
eral and Minimally Invasive Surgery, Dr. Jan Biziel University Hospital No. 2,
Bydgoszcz; 7) Clinic of General, Oncological and Bariatric Surgery, Warsza-
wa; 8) Clinic of General, Oncological and Endocrine Surgery, Medical Uni-
versity of Silesia, Bytom; 9) Clinic of General, Oncological, Metabolic and
Thoracic Surgery, Military Institute of Medicine — National Research Insti-
tute, Warszawa; 10) Clinic of General, Transplant and Liver Surgery, Medi-
cal University of Warsaw, Warszawa; 11) Clinic of Oncological, Transplant
and General Surgery, University Clinical Center, Gdansk; 12) Clinic of Gen-
eral Surgery, Military Institute of Aviation Medicine, Warszawa; 13) Clinical
Department of General, Bariatric and Emergency Medicine Surgery, Zabrze;
14) Clinical Department of General, Oncological, Metabolic and Emergen-
cy Surgery, University Hospital, Krakéw; 15) Clinical Department of Gener-
al, Transplant, Gastroenterological and Oncological Surgery, todz; 16) Clin-
ical Department of General Surgery with Bariatric Surgery Unit, Municipal
Hospital Complex, Olsztyn; 17) Department and Clinic of General, Gastro-
intestinal and Oncological Surgery, Collegium Medicum, Nicolaus Coperni-
cus University, L. Rydygier Provincial Hospital Complex, Toruri; 18) Depart-
ment of General and Minimally Invasive Surgery, Bartoszyce Hospital, Bar-
toszyce; 19) Department of General and Oncological Surgery, Brzeziny; 20)
Department of General and Vascular Surgery, Independent Public Regional
Hospital Complex, Szczecin-Zdunowo; 21) Department of General and Vas-
cular Surgery, Pabianice Medical Center, £4dz; 22) Department of Gener-
al and Vascular Surgery, SCM S.A., Polanica-Zdr6j; 23) Department of Gen-
eral Surgery, New Hospital in Kostrzyn nad Odra; 24) Department of Gener-
al Surgery, Pro-Medica Hospital, Eik; 25) Department of General Surgery,
Regional Specialist Hospital, Legnica; 26) Department of General Surgery
with Bariatric and Metabolic Surgery Unit, KCM Clinic S.A., Jelenia Gora;
27) Department of General Surgery with Oncological Surgery Unit, Special-
ist Hospital, Koscierzyna; 28) Department of General Surgery with Orthope-
dic and Trauma Unit, General Hospital, Kolno; 29) Department of General,

Oncological and Bariatric Surgery, Specialist Regional Hospital, Ciechandéw;
30) Department of General, Oncological and Gastrointestinal Surgery, Multi-
specialist Hospital, Nowa Sél; 31) Department of General, Oncological and
Minimally Invasive Surgery, University Clinical Hospital, Opole; 32) Depart-
ment of Laparoscopic and Classical Surgery with Obesity Surgery Unit, In-
dependent Public Health Care Institution, Hajndwka; 33) Department of Vas-
cular, General and Oncological Surgery with Videoscopic Surgery Unit, Co-
pernicus Hospital, todz; 34) Dr. Wiadystaw Bieganski Regional Specialist
Hospital, Grudzigdz; 35) EMC Specialist Hospital, Wroctaw; 36) F. Ceynowa
Specialist Hospital, Wejherowo; 37) Janusz Korczak Regional Specialist Hos-
pital, Stupsk; 38) Ludwik Rydygier Regional Specialist Hospital, Krakdw; 39)
Mazan Surgery Clinic, Katowice; 40) Medicus Clinic, Wroctaw; 41) Multi-
specialist Hospital, Jaworzno; 42) Regional Health Center (RCZ), Lubin; 43)
Regional Specialist Hospital, Wroctaw; 44) Second Clinic of General, Gas-
trointestinal and Digestive Tract Cancer Surgery, University Clinical Hospi-
tal No 1, Lublin; 45) Center for Interventional and Bariatric Endoscopy, Spe-
cialist Hospital, Brzeziny; 46) St. John Paul Il Hospital, HCP Medical Center,
Poznan; 47) Surgical Department, District Hospital, tapy; 48) Surgical De-
partment, Provincial Hospital, Sieradz; 49) Swissmed Hospital, Gdansk; 50)
Heliodor Swiecicki University Clinical Hospital, Poznan; 51) Upper Silesian
Child Health Center, Medical University of Silesia, Katowice; 52) Warsaw
Center for Comprehensive Obesity and Bariatric Surgery Treatment, Warsza-
wa; 53) Independent Public Health Care Institution (SPZ0Z), teczna; 54) Re-
gional Specialist Hospital, Wroctaw

The contributions from each center were invaluable for the completion of
this study. Their cooperation in sharing detailed information on patient out-
comes and clinical practices greatly enhanced the quality and comprehen-
siveness of our research. We acknowledge their efforts in collecting and
submitting the data, which made this study possible.

In particular, we would like to thank the following medical specialist for
their exceptional involvement in providing the data, listed in alphabetical or-
der: P. Bryk, D. Budzynska, N. Dowgiatfo, M. Duchnik, J. Dziedzic, M. Gluck,
M. Janik, P. Jaworski, M. Jeckowski, P. Kalinowski, M. Kaminski, t. Kaska,
B. Katkowski, M. Kisielewski, K. Kowalski, M. Krefft, A. Kucharska, W. Kup-
czyk, V. Lavrynets, P. Lech, A. to$, P Major, W. Makarski, A. Miyriska,
P. Mysliwiec, E. Naumowicz, M. Orfowski, B. Orybkiewicz, M. Pasler,
M. Pastuszka, M. Piszonek, H. Razakh, D. Smyczek, M. Spychalski, T. B. Sze-
wezyk, M. Szymariski, J. Smigielski, W. Totowifiski, P. Ulasifiski, 0. Velychko,
M. Watedziak, M. Waptak, P. Wyzgowski, and M. Ziétkowska.

Their commitment and support were instrumental in making this research
possible. Thank you for your invaluable contribution to advancing the under-
standing of bariatric surgery and improving patient care.

FUNDING None.

CONTRIBUTION STATEMENT MRJ and PM conceived and designed
the study questionnaire and conducted the survey. MRJ collected the data
and performed the data analysis. PS and MRJ interpreted the results and
drafted the manuscript. PM critically revised the initial version of the manu-
script. All authors approved the final version of the manuscript.

Al STATEMENT  This manuscript was prepared with the assistance of ar-
tificial intelligence for the purposes of language editing, formatting, and sty-
listic refinement. The artificial intelligence tool was not involved in data col-
lection, statistical analysis, or interpretation of the study results. All sci-
entific content, including the study design, data interpretation, and final
conclusions, was developed, verified, and approved by the authors.

CONFLICT OF INTEREST  None declared.

OPEN ACCESS This is an Open Access article distributed under the terms
of the Creative Commons Attribution 4.0 International License (CC BY 4.0),
allowing anyone to copy and redistribute the material in any medium or for-
mat and to remix, transform, and build upon the material, including commer-

cial purposes, provided the original work is properly cited.

HOW TO CITE Sroczynski P Major P, Janik MR. Technical variability and
safety of sleeve gastrectomy: a nationwide survey of bariatric centers in Po-
land. Wideochir Inne Tech Maloinwazyjne. 2025; 20: 209-214. doi:10.20452/
wiitm.2025.17954

JOURNAL INFORMATION

Videosurgery and Other Miniinvasive Techniques is an official journal of
the Videosurgery Foundation.

REFERENCES

1 Angrisani L, Santonicola A, lovino P, et al. IFSO Worldwide Survey 2020-
2021: Current Trends for Bariatric and Metabolic Procedures. Obes Surg.
2024; 34: 1075-1085.

2 Clapp B, Ponce J, Corbett J, et al. American Society for Metabolic and
Bariatric Surgery 2022 estimate of metabolic and bariatric procedures per-
formed in the United States. Surg Obes Relat Dis. 2024; 20: 425-431. (&'

3 Dowgiatto-Gornowicz N, Jaworski P, Lech P Major P. Current trends in
bariatric surgery in patients older than 65 years in Poland. Pol Przegl Chir.
2024; 96: 51-55. (F'

4 Nguyen NT, Nguyen B, Gebhart A, Hohmann S. Changes in the makeup
of bariatric surgery: a national increase in use of laparoscopic sleeve gas-
trectomy. J Am Coll Surg. 2013; 216: 252-257. ('

ORIGINAL PAPER Bariatric surgery National analysis of sleeve gastrectomy 213


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.soard.2024.01.012
https://doi.org/10.1016/j.soard.2024.01.012
https://doi.org/10.1016/j.soard.2024.01.012
https://doi.org/10.5604/01.3001.0053.9871
https://doi.org/10.5604/01.3001.0053.9871
https://doi.org/10.5604/01.3001.0053.9871
https://doi.org/10.1016/j.jamcollsurg.2012.10.003
https://doi.org/10.1016/j.jamcollsurg.2012.10.003
https://doi.org/10.1016/j.jamcollsurg.2012.10.003

5 lljin A, Antoszewski B, Szewczyk T, Sitek A. Selected factors affecting
the rate of reduction of body weight components during the first six months
after bariatric surgery: a cohort study. Pol Przegl Chir. 2023; 96: 34-41. (&'

6 Wysocki M, Mizera M, Karpiiska I, et al. Analysis of quality of life in pa-
tients with clinically severe obesity and type 2 diabetes mellitus after lapa-
roscopic sleeve gastrectomy - a 12-month prospective observational study.
Pol Przegl Chir. 2024; 96: 20-30. &

7 Janik MR, Sroczynski P Major P. Bariatric surgery in Poland, 2023:
growth, trends, and impact of the KOS-BAR program. Wideochir Inne Tech
Maloinwazyjne. 2024; 19: 454-459. (&

8 \Vitiello A, Berardi G, Velotti N, et al. Learning curve and global bench-
mark values of laparoscopic sleeve gastrectomy: results of first 100 cases
of a newly trained surgeon in an Italian center of excellence. Updates Surg.
2021; 73: 1891-1898. (&'

9 Birkmeyer JD, Finks JF, O'Reilly A, et al. Surgical skill and complica-
tion rates after bariatric surgery. N Engl J Med. 2013; 369: 1434-1442. (%

10 lossa A, Martini L, De Angelis F, et al. Leaks after laparoscopic sleeve
gastrectomy: 2024 update on risk factors. Langenbecks Arch Surg. 2024;
409: 249. (3

11 Chang PC, Chen KH, Jhou HJ, et al. Promising effects of 33 to 36 Fr.
bougie calibration for laparoscopic sleeve gastrectomy: a systematic review
and network meta-analysis. Sci Rep. 2021; 11: 15217. (&

12 Zarzycki P Rymarowicz J, Matczak P, et al. Differences in technical as-
pects of primary sleeve gastrectomy prior to redo bariatric surgery—a mul-
ticenter cohort study (PROSS study). Medicina (Kaunas). 2023; 59: 799. (&

13 AlTai S, Axer S, Szabo E, et al. The impact of the bougie size and
the extent of antral resection on weight-loss and postoperative complica-
tions following sleeve gastrectomy: results from the Scandinavian Obesity
Surgery Registry. Surg Obes Relat Dis. 2024; 20: 139-145. (2

14 Yuval JB, Mintz Y, Cohen MJ, et al. The effects of bougie caliber on
leaks and excess weight loss following laparoscopic sleeve gastrectomy. Is
there an ideal bougie size? Obes Surg. 2013; 23: 1685-1691. ('

15 Aiolfi A, Gagner M, Zappa MA, et al. Staple line reinforcement dur-
ing laparoscopic sleeve gastrectomy: systematic review and network
meta-analysis of randomized controlled trials. Obes Surg. 2022; 32:
1466-1478. (2

16 Janik MR, Jedras K, Golik D, Sroczynski P. Influence of staple line re-
inforcement on the occurrence of bleeding complications following laparo-
scopic sleeve gastrectomy: a retrospective analysis. Wideochir Inne Tech
Maloinwazyjne. 2023; 18: 665-670. ('

17 Yolsuriyanwong K, Ingviya T, Kongkamol C, et al. Effects of intraoper-
ative leak testing on postoperative leak-related outcomes after primary bar-
iatric surgery: an analysis of the MBSAQIP database. Surg Obes Relat Dis.
2019; 15: 1530-1540. (&'

18 Ma L, Gao Z, Luo H, et al. Comparison of the postoperative outcome
with and without intraoperative leak testing for sleeve gastrectomy: a sys-
tematic review and meta-analysis of 469,588 cases. Int J Surg. 2023; 110:
1196-1205. (&'

19 Ferraz AAB, Santa-Cruz F, Belfort JV, et al. The routine use of the meth-
ylene blue test in sleeve gastrectomy: why not? ABCD Arq Bras Cir Dig.
2021; 34: €1612. (3

20 Clapp B, Lodeiro C, Dodoo C, et al. Trends in drain utilization in bariat-
ric surgery: an analysis of the MBSAQIP database 2015-2017. Obes Surg.
2020; 30: 569-579. (&'

21 Doumouras AG, Maeda A, Jackson TD. The role of routine abdominal
drainage after bariatric surgery: a metabolic and bariatric surgery accredi-
tation and quality improvement program study. Surg Obes Relat Dis. 2017;
13:1997-2003. &'

22 Mocanu V, Dang J, Ladak F, et al. Predictors and outcomes of bleed
after sleeve gastrectomy: an analysis of the MBSAQIP data registry. Surg
Obes Relat Dis. 2019; 15: 1675-1681. (&'

23 Janik MR, Waledziak M, Bragoszewski J, et al. Prediction model for
hemorrhagic complications after laparoscopic sleeve gastrectomy: develop-
ment of SLEEVE BLEED calculator. Obes Surg. 2017; 27: 968-972. (&'

24 Robertson AGN, Wiggins T, Robertson FP, et al. Perioperative mortal-
ity in bariatric surgery: meta-analysis. Br J Surg. 2021; 108: 892-897. (%'

25 Haddad A, Kow L, Herrera MF, et al. Innovative bariatric procedures
and ethics in bariatric surgery: the IFSO position statement. Obes Surg.
2022; 32: 3217-3230. (&'

26 Major P, Zarzycki P, Rymarowicz J, et al. Revisional operations among
patients after surgical treatment of obesity: a multicenter Polish Revision
Obesity Surgery Study (PROSS). Wideochir Inne Tech Maloinwazyjne. 2022;
17:372-319.4'

27 Stefura T, Mulek R, Krefft M, et al. Comparison of revisional surgeries
after 0AGB versus RYGB: results from the multicenter Polish Revision Obesi-
ty Surgery Study (PROSS). Pol Przegl Chir. 2024; 96: 63-68. (&'

214 VIDEOSURGERY AND OTHER MINIINVASIVE TECHNIQUES  2025; 20 (2)


https://doi.org/10.5604/01.3001.0053.8609
https://doi.org/10.5604/01.3001.0053.8609
https://doi.org/10.5604/01.3001.0053.8609
https://doi.org/10.5604/01.3001.0054.5125
https://doi.org/10.5604/01.3001.0054.5125
https://doi.org/10.5604/01.3001.0054.5125
https://doi.org/10.5604/01.3001.0054.5125
https://doi.org/10.20452/wiitm.2024.17913
https://doi.org/10.20452/wiitm.2024.17913
https://doi.org/10.20452/wiitm.2024.17913
https://doi.org/10.1007/s13304-021-01121-4
https://doi.org/10.1007/s13304-021-01121-4
https://doi.org/10.1007/s13304-021-01121-4
https://doi.org/10.1007/s13304-021-01121-4
https://doi.org/10.1056/NEJMsa1300625
https://doi.org/10.1056/NEJMsa1300625
https://doi.org/10.1007/s00423-024-03424-7
https://doi.org/10.1007/s00423-024-03424-7
https://doi.org/10.1007/s00423-024-03424-7
https://doi.org/10.1038/s41598-021-94716-1
https://doi.org/10.1038/s41598-021-94716-1
https://doi.org/10.1038/s41598-021-94716-1
https://doi.org/10.3390/medicina59040799
https://doi.org/10.3390/medicina59040799
https://doi.org/10.3390/medicina59040799
https://doi.org/10.1016/j.soard.2023.08.014
https://doi.org/10.1016/j.soard.2023.08.014
https://doi.org/10.1016/j.soard.2023.08.014
https://doi.org/10.1016/j.soard.2023.08.014
https://doi.org/10.1007/s11695-013-1047-3
https://doi.org/10.1007/s11695-013-1047-3
https://doi.org/10.1007/s11695-013-1047-3
https://doi.org/10.1007/s11695-022-05950-z
https://doi.org/10.1007/s11695-022-05950-z
https://doi.org/10.1007/s11695-022-05950-z
https://doi.org/10.1007/s11695-022-05950-z
https://doi.org/10.5114/wiitm.2023.133679
https://doi.org/10.5114/wiitm.2023.133679
https://doi.org/10.5114/wiitm.2023.133679
https://doi.org/10.5114/wiitm.2023.133679
https://doi.org/10.1016/j.soard.2019.06.008
https://doi.org/10.1016/j.soard.2019.06.008
https://doi.org/10.1016/j.soard.2019.06.008
https://doi.org/10.1016/j.soard.2019.06.008
https://doi.org/10.1097/JS9.0000000000000919
https://doi.org/10.1097/JS9.0000000000000919
https://doi.org/10.1097/JS9.0000000000000919
https://doi.org/10.1097/JS9.0000000000000919
https://doi.org/10.1590/0102-672020210002e1612
https://doi.org/10.1590/0102-672020210002e1612
https://doi.org/10.1590/0102-672020210002e1612
https://doi.org/10.1007/s11695-019-04215-6
https://doi.org/10.1007/s11695-019-04215-6
https://doi.org/10.1007/s11695-019-04215-6
https://doi.org/10.1016/j.soard.2017.08.019
https://doi.org/10.1016/j.soard.2017.08.019
https://doi.org/10.1016/j.soard.2017.08.019
https://doi.org/10.1016/j.soard.2017.08.019
https://doi.org/10.1016/j.soard.2019.07.017
https://doi.org/10.1016/j.soard.2019.07.017
https://doi.org/10.1016/j.soard.2019.07.017
https://doi.org/10.1007/s11695-016-2417-4
https://doi.org/10.1007/s11695-016-2417-4
https://doi.org/10.1007/s11695-016-2417-4
https://doi.org/10.1093/bjs/znab245
https://doi.org/10.1093/bjs/znab245
https://doi.org/10.1007/s11695-022-06220-8
https://doi.org/10.1007/s11695-022-06220-8
https://doi.org/10.1007/s11695-022-06220-8
https://doi.org/10.5114/wiitm.2022.114525
https://doi.org/10.5114/wiitm.2022.114525
https://doi.org/10.5114/wiitm.2022.114525
https://doi.org/10.5114/wiitm.2022.114525
https://doi.org/10.5604/01.3001.0054.2678
https://doi.org/10.5604/01.3001.0054.2678
https://doi.org/10.5604/01.3001.0054.2678

