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Defining Global Benchmarks in Elective Secondary Bariatric
Surgery Comprising Conversional, Revisional, and
Reversal Procedures
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Andres San Martin, MD,  Marko Kraljević, MD,yy Styliani Mantziari, MD, MSc,zz Sebastien Frey, MD,§§
Lisa Gensthaler, MD,ôô Henna Sammalkorpi, MD, PhD,jjjj José Luis Garcia-Galocha, MD, 
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Objective: To define ‘‘best possible’’ outcomes for secondary bariatric
surgery (BS).
Background: Management of poor response and of long-term complications
after BS is complex and under-investigated. Indications and types of reoperations vary widely and postoperative complication rates are higher compared to primary BS.
Methods: Out of 44,884 BS performed in 18 high-volume centers from 4
continents between 06/2013-05/2019, 5,349 (12%) secondary BS cases were
identified. Twenty-one outcome benchmarks were established in low-risk
patients, defined as the 75th percentile of the median outcome values of
centers. Benchmark cases had no previous laparotomy, diabetes, sleep apnea,
cardiopathy, renal insufficiency, inflammatory bowel disease, immunosuppression, thromboembolic events, BMI> 50 kg/m2 or age> 65 years.

Results: The benchmark cohort included 3143 cases, mainly females (85%),
aged 43.8  10 years, 8.4  5.3 years after primary BS, with a BMI
35.2  7 kg/m2. Main indications were insufficient weight loss (43%) and
gastro-esophageal reflux disease/dysphagia (25%). 90-days postoperatively,
14.6% of benchmark patients presented 1 complication, mortality was
0.06% (n ¼ 2). Significantly higher morbidity was observed in non-benchmark cases (OR 1.37) and after conversional/reversal or revisional procedures
with gastrointestinal suture/stapling (OR 1.84). Benchmark cutoffs for conversional BS were 4.5% re-intervention, 8.3% re-operation 90-days
postoperatively. At 2-years (IQR 1–3) 15.6% of benchmark patients required
a reoperation.
Conclusion: Secondary BS is safe, although postoperative morbidity exceeds
the established benchmarks for primary BS. The excess morbidity is due to an
increased risk of gastrointestinal leakage and higher need for intensive care.
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The considerable rate of tertiary BS warrants expertise and future research to
optimize the management of non-success after BS.

to lack of clear recommendations, institutional multidisciplinary
boards are often left to manage these patients on a case-by-case basis.13
Our aim was to identify the highest achievable quality (ie,
benchmarks) in elective secondary BS, by assessing clinically relevant patient-centered outcome indicators in patients operated in highvolume bariatric centers. The identified benchmarks are expected to
improve surgical quality by providing goals in postoperative outcomes and may therefore assist optimizing procedure selection and
ultimately enhance patient care.

Keywords: benchmarks, complication, conversion, morbidity, quality,
reoperation, reversal, revision, secondary bariatric surgery, surgical outcomes

(Ann Surg 2021;274:821–828)

B

enchmarking refers to a market-based learning process by which
an institution seeks to identify best practices that produce
superior results compared to competitors, and enhances its own
performance by adopting them.1 This methodology has been recently
introduced to surgery with the analysis of intra- and postoperative
outcomes in well-defined low-risk patient cohorts operated in high
volume centers around the world.2– 7 Our research consortium lately
established outcome benchmarks for the 2 most commonly performed primary bariatric surgery (BS) procedures, Roux-en-Y gastric bypass (RYGB) and sleeve gastrectomy (SG).8 The goal was to
improve surgical quality by providing best achievable ‘‘goals’’ for
relevant outcome indicators and thus enable comparability between
centers, surgeons and periods of time.9,10
As the population of patients with a history of BS is growing, we
are increasingly confronted with the long-term complications of these
procedures and with patients who do not achieve their intended weight
loss.11 Secondary BS therefore became part of regular procedures in
the bariatric surgeons’ practice.12 Although this surgical segment is
highly unstandardized, secondary BS procedures may be categorized
as follows: emergency, conversional (exchange of one bariatric procedure to another, i.e. SG to RYGB), revisional (modifications of the
bariatric anatomy), and reversal operations (primary BS undone with
restoration of the original anatomy).13 Indications and types of reoperations vary widely and secondary BS is typically characterized by
higher postoperative complications compared to primary BS.14,15 Due

METHODS
Study Design
The establishment of benchmarks in secondary BS followed a
standardized methodology2 –8 recently refined by a panel of experts
via a Delphi consensus-building process.9 We performed a multicentric retrospective cohort study based on prospective institutional
databases of elective secondary BS.
First, the consecutive cohort of secondary BS was collected
from international expert centers via invitation of distinguished
surgeons. Centers had to meet criteria promoting sufficient experience, surgical safety, and continuous monitoring of outcomes
(Table 1)9,35. Five centers dropped out after inclusion due to lack
of available resources for research amid the COVID-19 pandemic.
The final collaborative consortium included 18 centers: 12 from
Europe (Arnhem, Basel, Brussels/Dendermonde, Bruges, Helsinki,
Lausanne/Riviera-Chablais, Leuven, Madrid, Nice, Taunton, Vienna,
Zurich), 3 from USA (Fresno, Philadelphia, Weston), 2 from Southern America (Santiago de Chile) and 1 from Japan (Tokyo).
Second, we defined the ‘‘benchmark bariatric patient’’ by
applying evidence-based criteria associated with a lower postoperative complication rate (Table 1). Each center had to include all

TABLE 1. Criteria Used to Identify Participating Centers and ‘‘Benchmark’’ Cases
Case classification criteria
Low-risk patient criteria
(‘‘benchmark’’)

Center inclusion criteria
Annual caseload 150 bariatric operations
(every year between 2013–2019), out
of which 40 cases/year performed by
the same surgeon 9,35,36
Available prospective bariatric database8,9
Interest in bariatric outcomes, documented
by 1 publication(s) on bariatric
surgery8
‘‘Clinical excellence’’ or national reference
centers with a dedicated bariatric
multidisciplinary team (including
endocrinologist, gastroenterologist,
access to intensive care unit and
interventional radiology) 9,45
2 board-certified surgeons perform
bariatric surgery within the center 9
Ability to offer 2 primary bariatric
procedures and revisional bariatric
surgery 9

Age 18–65 yr

High-risk patient criteria (‘‘non-benchmark’’)

37–39

History of laparotomy

40,41

American Society of
Anesthesiologists (ASA) score
< IV 42
Preoperative BMI <50 kg/m2,43,44

Cardiovascular disease (e.g. cardiac arrhythmia,
stroke, coronary artery disease) 38

Absence of any high-risk patient
criteria listed in the next column

Diabetes mellitus (Type 1 and Type 2, as defined
by the American Diabetes Association) 46,47

History of thromboembolic events and/or
therapeutic anticoagulation 44

Obstructive sleep apnea (recurrent episodes of
upper airway collapse during sleep) 43,44
Chronic obstructive pulmonary disease (FEV1/
FVC< 0.7) 48
Chronic kidney disease (eGFR < 30ml/min/1.72
m2) 38
Inflammatory bowel disease (ulcerative colitis,
Crohn’s disease) 49
Immunosuppression therapy (ie,.: steroids,
calcineurin inhibitors, etc) 50

822 | www.annalsofsurgery.com

ß

2021 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Annals of Surgery  Volume 274, Number 5, November 2021

Benchmarks in Secondary Bariatric Surgery

consecutive cases (low-risk/benchmark and normal-/high-risk), operated over a 6-year period (06/01/2013-05/31/2019), enabling the
internal validation of risk criteria by the assessment of the additional
morbidity burden related to the non-benchmark patient profile.
Third, relevant outcome indicators for surgical quality were
assessed. To adjust for variability, median values of continuous
variables and the proportions of categorical variables were calculated
for each participating center. Benchmark cutoffs, indicating ‘‘best
achievable’’ results for each outcome indicator were set at the 75th
percentile of the centers’ median values. The study protocol was
approved by the Cantonal Ethics Committee of Zurich and by the
institutional review boards of participating centers.

Patients underwent secondary BS following gastric banding (46.5%),
RYGB (31%), SG (13.4%), various gastroplasties (6.6%), one-anastomosis gastric bypass (0.9%), or bilio-pancreatic diversion (0.9%).
Baseline characteristics of benchmark and non-benchmark patients
are presented in Supplementary Table 1, http://links.lww.com/SLA/
D317.

Outcome Variables of Interest
Local investigators retrieved de-identified patient-specific
data into pre-programmed spreadsheets and forwarded them to the
principal investigators at the University Hospital Zurich via secured
file transfer (https://transfer.usz.ch/). Data were audited and checked
for completeness by DG and included baseline characteristics of
patients [age, sex, body-mass index (BMI), risk profile], time and
type of first BS, indication for secondary BS, characteristics of the
index operation, postoperative complications by severity according
to the Clavien–Dindo (CD) grading system,16 length of stay, readmissions (time from operation, reason, and treatment), last followup, and postoperative BMI at 1-year. Secondary BS procedures were
grouped into 4 categories, as recommended by Patel et al.13: 1.)
Conversional, 2.) Reversal, 3.) Revisional with gastrointestinal (GI)
suture (ie, gastric pouch resizing, limb-length modification) and 4.)
Revisional without GI suture (no opening or stapling of the GI tract,
i.e. salvage banding RYGB, band removal, closure of mesenteric
defect). To enable the assessment of cumulative morbidity over time,
the Comprehensive Complication Index (CCIß) was used.5,7,8,17 The
CCIß expresses morbidity on a continuous numeric scale from 0 (no
complications) to 100 (death) by weighing all postoperative complications according to the CD classification. Relevant bariatric
complications, such as staple line/anastomotic leak, anastomotic
stenosis, internal hernia, pain syndrome were additionally analyzed.
Postoperative weight loss was expressed as %-total weight loss,
DBMI and %-excess body mass index loss, with BMI 25 kg/m2
considered as normal.

Statistical Analysis
Discrete variables were described using count (percent), and
continuous variables were described using medians (with interquartile range). Multivariable logistic regression was used to compute the
additional morbidity burden related to procedure type and preoperative risk profile. Statistical analysis and data visualization were
performed using the R software 4.0.2 (R Foundation, Vienna,
Austria).18

RESULTS
Secondary BS Cohort
The proportion of secondary BS within the centers’ overall
elective bariatric activity varied between 2.6–38% (Supplementary
Figure 1, http://links.lww.com/SLA/D317). Out of the 6818 consecutive elective secondary BS cases performed over 6 years in the 18
included centers, sufficient data allowing inclusion to the study were
available for 5349 cases. 3143 benchmark cases (59%) were identified based on preoperative risk-factors. Indications for secondary BS
showed continental variations (Fig. 1). Overall, main indications
included insufficient weight loss/weight regain (45%), gastro-esophageal reflux disease/dysphagia (25%), abdominal pain/internal hernia (13.5%) and technical problems related to gastric bands (10%).
ß
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Benchmark Cohort
Within the benchmark cohort (n ¼ 3143), the mean age was
43.8  10 years and 85.2% were females. The mean BMI before the
primary BS, at baseline and at 1-year (follow-up: 70.5%) was
43  10, 35.2  7 and 29.4  5.8 kg/m2; representing a %-total body
weight loss of 17.65  20 at 1-year. The mean operation duration was
93  50 minutes. The rate of conversion to open surgery was 1% (n ¼
32). The rate of uneventful postoperative course until 90-days varied
largely between centers with a median of 82% (IQR 76–90%). Until
discharge, 5.2% of patients presented 1 complication. Readmissions due to CD-grade IIIa events occurred in 3%, 6.2%, 13.45%,
and 23.8% of cases until postoperative days 30, 90, 365 and last
follow-up. 4.9% of benchmark patients underwent a reoperation by
the end of the first postoperative year, which represented a cumulative hazard of 20% (Supplementary Figure 2, http://links.lww.com/
SLA/D317). Centers with higher caseload showed a trend toward
achieving lower mean CCI over 90-days, however, this correlation
was not statistically significant (Supplementary Figure 3, http://
links.lww.com/SLA/D317).

Benchmark Cutoffs of Quality Indicators
The outcome benchmarks of Revisional BS with GI suture,
Revisional BS without GI suture and Conversional BS are shown in
Supplemental Digital Content Table 3, http://links.lww.com/SLA/
D412. As conversional BS represented the largest group of secondary
BS cases, its outcome benchmarks are compared with the previously
reported benchmarks for primary RYGB8 in Supplementary Table 2,
http://links.lww.com/SLA/D317. Our database captured only 43 lowrisk Reversal cases from 10 centers, which prevented the confident
establishment of global benchmark cutoffs for this subgroup.

Common Complications and Causes of Death
within the Entire Cohort
At a median follow-up of 2-years (IQR 1–3, Supplementary
Figure 4, http://links.lww.com/SLA/D317), the most common complications/reasons of readmission in the study cohort were small
bowel obstruction/internal or parietal hernia (cumulative incidence:
7.2%), followed by abdominal or osteoarticular pain (6%), vomiting/
diarrhea (5.2%), gastrointestinal leakage (3.5%), and dysphagia
(3.5%) (Fig. 2). Only 35 (0.65%) patients had been recorded as
having died up to their last follow-up time point. Most frequently,
fatalities occurred out of the hospital and their cause remained
unknown (n ¼ 21/35), however, the following etiologies have been
reported: sepsis with abdominal focus (n ¼ 3), lung cancer (n ¼ 3),
suicide (n ¼ 2), cardiac arrest (n ¼ 2), esophageal carcinoma (n ¼ 1),
cachexia (n ¼ 1), spontaneous intracranial bleeding (n ¼ 1), and
euthanasia after necrotizing fasciitis (n ¼ 1).

Risk-benefit Analysis of Secondary BS Procedures
for Insufficient Weight loss and Anorexia
Within the subgroup of benchmark patients undergoing secondary BS for insufficient weight loss (n ¼ 1334), the highest
decrease in BMI at 1-year (median: 10 kg/m2) was achieved by
conversional surgery. However, for this indication, the 1-year cumulative complication profile of conversional BS was higher than those
of revisional surgeries with or without gastrointestinal suture. Benchmark patients re-operated for anorexia/malabsorption (n ¼ 64)
www.annalsofsurgery.com | 823
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FIGURE 1. A. Regional variations in indications of secondary bariatric surgery. B. Primary bariatric surgeries and categories of
secondary bariatric surgery. 1 line ¼ 1 case. BPD-DS, bilio-pancreatic diversion with duodenal switch; GI, gastro-intestinal; OAGB,
one-anastomosis gastric bypass; RYGB, Roux-en-Y gastric bypass; SG, Sleeve gastrectomy.

gained 4.11 kg/m2 in 1-year after reversal, however, CCIß was higher
compared to revisional or conversional surgeries (Supplementary
Figure 5, http://links.lww.com/SLA/D317).

Internal Validation of the Benchmark Criteria
Although each of the benchmark criteria used to form the lowrisk benchmark cohort was selected based on previous findings
of large cohort studies, we internally validated the composite
824 | www.annalsofsurgery.com

‘‘benchmark patient’’ stratum by comparing 90-day postoperative
morbidity between the benchmark and non-benchmark cohorts
(Fig. 3). Relative risk for any complication between the different
surgical groups in benchmark cases only is shown in Supplementary
Figure 6, http://links.lww.com/SLA/D317. The 90-day mortality rate
in the benchmark group was 0.06%, whereas in the non-benchmark
group it reached 0.14%, representing an odds ratio of 2.14 (95%CI
0.35–16.3, P ¼ 0.4).
ß
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FIGURE 2. Cumulative incidence (%) of the most common types of complications and/or reasons of readmissions in patients after
secondary bariatric surgery (n ¼ 5349). Median follow-up: 704 days (IQR: 366–1158). GERD, gastro-esophageal reflux disease; GI,
gastro-intestinal.

DISCUSSION
This multicenter study established outcome benchmarks for
elective secondary BS procedures by applying a recently developed
standardized methodology. The contribution of 18 high-volume

bariatric centers located on 4 continents resulted in the largest series
of secondary BS reported so far, consisting of 5349 patients. The
main findings were a higher 90-day postoperative complication rate
compared to the one reported after primary BS,8 especially due to a
higher rate of GI leaks and increased need for intensive care unit

FIGURE 3. Risk factors for the development of any complication at 90-days after secondary bariatric surgery. GI, gastro-intestinal.
Benchmark: cases with a pre-defined low-risk profile.
ß
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admission. Although several studies suggested that secondary BS
may be technically challenging and thus associated with increased
morbidity, the proportional contribution of patient-related factors and
procedure types to the operative risk remained unclear. Our findings
showed that benchmark patients undergoing revisional BS without
GI suture had the lowest overall complication rate, whereas nonbenchmark patient profile (OR 1.37), revisional surgery with GI
suture (OR 1.84), conversional and reversal procedures (OR 1.73;
3.0) were associated with significantly higher morbidity.
Identified outcome benchmarks may serve as a reference for
bariatric centers to compare their own outcomes reflecting surgical
quality.9,10 Additionally, they may be used to pre-operatively stratify
surgical risk based on patient-related factors and the type of planned
secondary BS. In case of identified gaps in a center’s performance,
action may be taken to improve care. The selection of benchmark
patients was obtained by using a strict and evidence-based list of
criteria aiming to identify the ‘‘healthiest’’ BS candidates with the
least expected complications. The validity of this approach has been
successfully re-confirmed in this international cohort of patients
operated in high-volume centers led by recognized experts in the
field of BS.
The regional differences in the indications for secondary BS
are likely to mirror the past local trends in procedural choices of
primary BS and the lack of international standards. Regional differences in bariatric procedures are well documented in the 5th International Federation for the Surgery of Obesity and Metabolic Disorders
(IFSO) Global Registry report.19 Based on our study, European
centers had to mainly deal with the backlog of gastric bands and
vertical banded gastroplasties, while in the USA RYGB and bands, in
Chile and in Japan SG represented the most frequent type of BS
mandating reoperations.
Overall, most of the benchmark cutoffs for the cumulative 90day complication and reoperation rates were higher than those
reported in primary BS.8 This confirms the need for a competency-based surgical training along with volume-based requirements
of accreditation of centers of excellence.20 In Switzerland for
example, secondary BS can only be performed in referral bariatric
centers with in-house intensive care unit and a bariatric surgeon with
5 years of experience and 300 bariatric cases.21 To maintain
surgical quality, the new concept of resilience engineering suggests
to focus not only on complications but also on how successful
outcomes were achieved despite ever-present challenges.22 To
enhance learning from the ratio of successful and unsuccessful
outcomes, benchmark cutoffs may assist case selection for morbidity-mortality conferences. Furthermore, a Delphi panel of experts
suggested that centers should make their outcomes publicly available
to allow comparison with the global benchmarks.9
Remarkably, some outcome benchmarks of revisional secondary BS were within the benchmark cutoffs established for primary
RYGB.8 These include operative time, intraoperative blood transfusion rate, hospital stay, small bowel obstruction within 30-days and
90-day mortality. We interpret these surrogates of surgical quality, as
a joint result of advanced technical skills, state-of-the-art infrastructure, multidisciplinary efforts and modern perioperative protocols
that characterize high-volume referral centers and affect outcomes
across a variety of procedures.23
Controversy exists about the treatment of choice in case of
insufficient weight loss or weight regain after primary BS due to
conflicting or partly lacking results in the literature concerning longterm efficacy and safety.24,25 The palette of suggested treatments
includes medical therapy, such as glucagon-like-peptide-1 analogues26 and surgical approaches, such as gastric pouch resizing,27– 29 salvage banding,30 limb length modification,31 and
conversion to RYGB 32 or to SG. 33 Our database allowed the

comparison of BMI changes at 1-year between different types of
secondary BS in benchmark patients who were re-operated for
insufficient weight loss. We found that conversional procedures
achieved a median reduction of 10 BMI-units, whereas revisional
procedures achieved only 5. Each surgical strategy was safe, however, after conversional surgery the proportion of patients with higher
cumulative complications was higher. These findings need to be
confirmed in dedicated prospective trials.
Several limitations are to be considered when interpreting our
results. First, the data collection period coincided with the first
outbreak of the COVID-19 pandemic, leading to the cancellation
of the participation of several prestigious centers from USA, France,
The Netherlands, Brazil and Mexico. This emphasizes the need for
the broader implementation of automatized data retrieval technologies based on prospective registries, decreasing the logistical burden
and high necessity in manpower for the establishment of outcome
benchmarks in surgery. Second, the retrospective nature of the study
may have resulted in under-reporting of complications or imprecision in data-collection, incomplete 1-year follow-up and in lack of
data on peri-operative nutritional status. Inter-center variations in
definition and severity grading of postoperative negative events may
also exist, nevertheless, all centers had a prospective database and
were requested to grade complications according the Clavien-Dindo
classification,16 which provides uniformity based on complication
severity. Different interval delays between primary and secondary BS
and non-standardized surgical techniques and instruments may have
introduced further confounders. Third, while our study period
spanned 6 years, the medium- to long-term follow-up rates were
poor (<50% beyond 2-years), therefore we mainly focused on the
postoperative morbidity up to 3-months. Furthermore, medically
treated complications of BS are frequently managed by non-surgeon
healthcare providers outside of bariatric centers and thus, do not
obviously appear in institutional databases. Therefore, the long-term
differences in obesity-related comorbidities, absorption of vitamins,
micronutrients, and other nutritional parameters could not be
assessed. Standardized definitions provided by the American Society
for Metabolic and Bariatric Surgery guideline may be used in future
research to enable comparison of metabolic outcomes.34 Fourth,
despite the selection of high-volume referral centers, the proportion
of secondary BS within the institutional cohorts showed large
variations and there was a lack of robotically-assisted surgeries.
In conclusion, this study established benchmark cutoffs for
postoperative surgical outcomes in secondary BS that may be used as
a reference for evaluating surgical performance within and among
centers worldwide. Secondary BS performed in high-volume centers
is safe, however, the need for tertiary BS is non-negligible. There is
therefore a need to optimize procedure selection and surgical quality
for patients with postbariatric weight regain, refractory comorbidities
or late complications.
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I would like to first congratulate our colleagues for this
important study, which addresses a very relevant and important
topic. Of course, it’s a first attempt in a very complex field, where
heterogeneity is always a difficult matter. I think it’s important to
know that we have listened to a derivation study, highlighting the
concept, and it is important to also now have validations in other
contexts, with other cohorts or other colleagues, who could confirm
that we are really seeing the global standard for the benchmark. That
said, I think that it is a very important point that you are raising.
I have the following questions: First, 1 intriguing or worrisome
result of the study was that, even in expert centers, 15.6% of
benchmark patients required a reoperation within 2–3 years. What
was the reason(s) for these reoperations – insufficient weight loss or
complications? In your opinion, does this unexpected rate reflect the
extreme features of the patients concerned or suboptimal management? Could you suggest avenues to reduce this rate?
Second, could you better explain the rationale behind the
exclusion criteria used to select benchmark cases, i.e. diabetes is not a
clear independent risk factor for postoperative complications?
Finally, one anastomosis gastric bypass (OAGB) represented a
very limited subgroup in your study. In France, where this operation
used to be performed at an increasing rate, it was officially abandoned last year because of a higher risk of long-term complications
and the frequent need for secondary revisions. Do you have any
explanation for this apparent difference in your dataset?

complications. However, we are convinced that our study will
indirectly contribute to the enhancement of surgical quality through
the precise and objective reporting of the outcomes of revisional/
secondary bariatric surgery. We hope that our work will stimulate
quality improvement through the sensitization of the bariatric community, so that surgeons and centers may implement solutions to
reduce morbidity following secondary bariatric operations.
Concerning your next question, we used criteria that are
independently shown to influence surgical outcomes within 90 days
post-operatively. We used the same criteria as our previous study,
entitled ‘‘Defining Global Benchmarks in Bariatric Surgery: A
Retrospective Multicenter Analysis of Minimally Invasive Rouxen-Y Gastric Bypass and Sleeve Gastrectomy.’’, published in
Annals of Surgery, in November 2019 (doi: 10.1097/
SLA.0000000000003512). Specifically, with regards to diabetes,
based on the evidence we found in the literature (i.e. Ferraz et al.
Surgical site infection in bariatric surgery: results of a care bundle.
Rev Col Bras Cir. 2019), it has been shown that diabetes mellitus is
an independent risk factor for surgical site infection, also in the
bariatric cohorts. The surgical site infection rate in diabetics is
around 2.2% and it is 0.6% in non-diabetics, according to Ferraz
et al. Furthermore, diabetes mellitus has also been identified as a
surgical risk factor in systematic reviews and meta-analyses in the
field of colorectal surgery. In short, we believe that the criteria used to
define benchmark cases were not arbitrary. Each of them was chosen
with the goal to define the healthiest bariatric patients, who are not
expected to develop postoperative complications.
Finally, regarding the prevalence of OAGB among the primary
bariatric surgeries, we have to admit that they were quite underrepresented in our cohort. Only around 100 of OAGBs were captured as
primary surgeries in a database of 5,500 secondary bariatric cases.
We believe that the reasons are multifactorial. The period of data
collection spanned from 2013 to 2019. Secondary bariatric operations are typically performed 5–7 years following the primary ones,
and they heavily rely on the trends in primary bariatric surgery in the
same geographic region over the last decade. We may have selected
centers that did not perform OAGB 5 years before the inclusion
period. To keep the outcome benchmarks updated and prevailing, we
recommend repeating the process of global benchmark establishment
at regular intervals.

Response From Daniel Gero (Zurich, Switzerland)

Wolf Bechstein (Frankfurt a.M., Germany)

Thank you very much, Prof. Pattou, for your kind words and
interest in our work. Regarding your first question, the reasons for
complications and reoperations after secondary bariatric surgery
were the focus of our attention. A stacked bar chart has been created
to illustrate the main causes. These were typically not related to
insufficient weight loss, but to other problems, such as small bowel
obstruction, internal hernia, abdominal pain, dysphagia/vomiting,
marginal ulcer or gastroesophageal reflux disease. Whether these
complications were related to the extreme characteristics of the
patients or due to suboptimal management was your next question.
Our data cannot precisely answer this question, but we can assume
that they were rather related to the underlying diseases of the patients
and to their post-bariatric gastrointestinal anatomy. We selected the
participating centers based on very strict quality criteria. All of them
were high-volume, reference centers, experienced in the treatment of
revisional bariatric surgery. Our study does not provide direct
information on measures to reduce the rate of postoperative

Many thanks for your presentation. I have 2 questions. First,
with a follow-up rate of 70%, almost one- third of patients will have
been missed. Could it be that some of these could have presented with
further complications at other hospitals?
Second, an internal hernia (like Peterson space hernia) and
intestinal obstruction were the most common complications. How
could these be prevented?

DISCUSSANTS
François Pattou (Lille, France)
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Response From Daniel Gero (Zurich, Switzerland)
Patients undergoing secondary bariatric surgery typically
present themselves at their tertiary reference center in the case of
any postoperative complaints. Nevertheless, we cannot rule out
underreporting at a 70% follow-up rate at 1 year. Therefore, we only
established benchmark cut-offs for the 90-day postoperative period.
A minimally invasive surgical approach and systematic closure of all mesenteric windows are proven methods to reduce the risk
of an internal hernia and intestinal obstruction after bariatric surgery.
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