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Abstract

Background The rate of early (<30 days) complications after bariatric surgery has been reported to be 0.4-27.4%. Although
the incidence of serious adverse events has decreased with time and experience, controversy regarding how they are reported
persists, and the current literature is heterogeneous.

Methods Data from patients, who underwent primary bariatric surgery (gastric bypass and sleeve gastrectomy) at a single
institution between 2012 and 2018, were retrospectively reviewed. Any deviation from a “normal” postoperative course
(<30 days) was identified, and a comparative analysis of early complications according to five models was performed:
modified Clavien-Dindo; Longitudinal Assessment of Bariatric Surgery (LABS); Bariatric Surgery Centers of Excellence
(BSCOE); American Society for Metabolic and Bariatric Surgery (ASMBS); and Li (major/minor).

Results A total of 788 patients (83.7% gastric bypass), of whom 8.8% deviated from a “normal” postoperative course, were
included. After applying the five classifications, the results were as follows: Clavien-Dindo, 8.8%; LABS, 2.3%; BSCOE,
0.4%; ASMBS, 9.9%; and Li, 11.2%. The incidence of major/severe/adverse outcomes were as follows: Clavien-Dindo,
2.4%; LABS, 2.3%; BSCOE, 0.4%; ASMBS, 6.9%; and Li 9.2%. Minor complications were as follows: Clavien-Dindo, 6.5%;
ASMBS, 3%; and Li, 2%. There was no mortality.

Conclusion Germane heterogeneity was found in reporting of early complications after bariatric surgery. Incidence varied
according to classification system applied, and Clavien-Dindo demonstrated accuracy as a reporting model. To avoid bias,
standardized reporting should be mandatory, and a more stringent and homogeneous reporting system should be established.

Keywords Complications - Bariatric surgery - Sleeve gastrectomy - Roux-en-Y gastric bypass - Obesity surgery - Modified
Clavien-Dindo

Background

Bariatric and metabolic surgery has yielded proven health

benefits, such as weight loss, weight loss maintenance,
and resolution of comorbidities associated with obesity

Key Points For> 50 years, Roux-en-Y gastric bypass (RYGB) was the
* Heterogeneity exists when reporting bariatric surgical most common bariatric procedure worldwide. More recently,
complications. - . . . however, RYGB has been displaced by sleeve gastrectomy
e Incidence of complications varies according to classification L . . . L
system applied. (SG) due t;);ts increasing popularity as a primary barlatr.lc
o Claviend-Dindo classification demonstrates accuracy as a procedure ~~. Both procedures, nevertheless, have resulted in
reporting model. significant weight loss and resolution of comorbidities 2.

Historically, bariatric surgery was considered to be a
high-risk procedure with severe morbidity (> 10%) in the
era of open surgery'®. This field has been revolutionized
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management algorithms in the past few decades, reflected
by a decrease in complication rates '“~'°. However, there is
a lack of consensus regarding the definition of a surgical
complication; as such, recommendations have been made
for the classifications used to address this topic !’. Com-
plications are classified according to the time of presenta-
tion—early (<30 days) and late (> 30 days) (5)—however,
there is heterogeneity in the description of the type of such
complications. There is a tendency to divide complications
according to severity; however, several discrepancies exist
among classifications and authors. Consequently, com-
plication rates after bariatric surgery have been reported
to be between 0.4% and 27.4% 71014151820 qych radical
differences are related to the classification or model used
to describe events. The objective of the present analysis,
therefore, was to characterize this variability in reporting
complications by applying different models/classifications
reported in the literature.

Methods

A retrospective study (using prospectively collected
data) of patients, who underwent primary bariatric sur-
gery (RYGB or SG) at a single institution between 2012
and 2018, was performed. The primary objective was to
identify differences in the incidence of early complica-
tions (< 30 days) based on the classification used to report
them. First, an analysis to identify any event that deviated
from a “normal” postoperative course in the first 30 days
was performed. All patients identified were considered
to have an early complication. Second, every event was
re-classified according to five models/classifications used
in the bariatric surgery literature, including: modified
Clavien-Dindo?!; Longitudinal Assessment of Bariatric
Surgery (LABS)'%; Bariatric Surgery Centers of Excel-
lence (BSCOE)'*; American Society for Metabolic and
Bariatric Surgery (ASMBS)'”; and major and minor com-
plications described by Li et al. . The detailed models/
classifications are reviewed in Supplement 1. A descrip-
tive analysis of each model/classification, including over-
all morbidity and minor and major or severe complica-
tions, was performed. For re-classification purposes, only
patients that fulfilled SOFA criteria 2* for sepsis were
considered in the classifications that include or mention
this condition.

Models and Classifications
Modified Clavien-Dindo

This classification was first reported in 1992 and modified
in 2004, and can be used in any given surgical series to

report complications and their severity. It grades complica-
tions from I to V according to severity. Grades III and IV
have subclassifications (Illa, IIIb, IVa, and IVb) depending
on whether re-intervention was performed with or without
general anesthesia (IIIb and IIla, respectively), or if one or
multiple organ failures are present (IVa and IVb, respec-
tively) 2!.

LABS

The LABS was used by Flum et al. (LABS consortium)
to report 30-day outcomes in a cohort study in 2009. It
accounts for death, venous thromboembolism, reintubation,
reintervention (endoscopic, percutaneous, or surgical), and
failure to discharge after 30 days. No other complications
were reported '°.

BSCOE

The BSCOE program reporting system, as described by
Pratt et al., was used when the Surgical Review Com-
mittee (SRC) presented a summary of key statistics of
patient data collected and entered into a national database
of centers participating in the BSCOE program using two
separate definitions for complications: serious and oth-
ers. Serious complications include death, deep venous
thrombosis, stroke/cerebrovascular accident, heart attack,
pulmonary embolus, heart failure or pulmonary edema,
renal failure, liver failure, multi-system organ failure,
sepsis from a leak, and systemic inflammatory response
syndrome. The remaining complications are bundled, as
in other studies '*!7,

ASMBS

Suggested by Brethauer et al. in their 2015 article bari-
atric surgery reporting standards, the ASMBS divides
complications into early (<30 days) and late (> 30 days),
and further into major and minor. The authors defined
major complications that resulted in prolonged hospital
stay (> 7 days) or any adverse event that led to reopera-
tion or reintervention, such as venous thromboembolism,
requiring anticoagulant or embolectomy, anastomotic
leak requiring reoperation, reintervention, percutaneous
drainage or stent placement, and gastrointestinal hemor-
rhage requiring transfusion or intervention (Supplement
1). Minor complications included everything that was not
included under major, such as marginal ulcer diagnosed
using upper endoscopy but not requiring endoscopic inter-
vention, nausea, and vomiting requiring intravenous fluids,
among others (Supplement 1) '7. This is a flexible clas-
sification system.
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Li et al. (major/minor)

In this single-institution multicenter regional cohort, used
as a standardized means of reporting complications, Li et al.
described 30-day and 1-year adverse events including reop-
eration, readmission, and death, dividing them into minor
and major adverse events. A specific definition for minor
adverse events was not specified; however, wound problems
or infection, nausea and vomiting not requiring readmission,
and abdominal pain that did not require readmission, were
considered to be minor (Supplement 1).

Major adverse events were defined as any complication
requiring readmission, intervention, intensive care unit stay,
or reoperation, including anastomotic leak, staple line leak
or abscess, gastric or intestinal perforation, postoperative
hemorrhage, or gastrointestinal bleeding requiring transfu-
sion, reoperation, or intervention. Death is also included in
this category 2 (Supplement 1).

Statistical analysis

Data are expressed using descriptive statistics as mean and
standard deviation (+ SD) or percentage (%) where applica-
ble. All data were grouped and analyzed using SSPS version
25.0 (IBM Corporation, Armonk, NY, USA).

Results

In a 6-year period, 805 patients underwent bariatric sur-
gery, of whom 17 were excluded due to revisional surgery.
Of the remaining 788 patients, 668 (83.7%) underwent
RYGB. Females comprised 80.7% of all cases, which had
a mean age of 38.8 +9.7 years. Baseline demographic
information and patient characteristics are summarized
in Table 1. A total of 69 (8.8%) patients experienced a
deviation from a “normal” postoperative course (Table 2).
After re-classification, the following morbidity rates were
observed: Clavien-Dindo, 8.8% (6.4% mild/minor and
2.4% major/severe) (Table 3) REV1 COM2; LABS, 2.3%
(all of which were classified as major/severe) (Table 4);
BSCOE, 0.4% (all of which were considered to be major/
severe) (Table 5); ASMBS, 9.9% (6.9% major/severe
and 3% mild/minor) (Table 6); and Li et al. reported that
11.2% (9.2% major/severe and 2% mild/minor) (Table 7).
When comparing the performance of all five classifica-
tions, the global morbidity rate ranged from 0.4 to 11.2%,
with a wide range of mild/minor (2-6.5%) and severe/
major (0.4-9.2%) complications (Table 8).

@ Springer

Table 1 Patients’ demographics

Patients’ demographics

n (%) +SD
Total patients; n 788
Female Sex; n (%) 636 (80.7)
Age; years (+=SD) 38.8+£9.7
Weight; kg (+SD) 115.2+21.5
BMI; n (= SD) 439+7.8
Gastric bypass; n (%) 660 (83.8)
T2DM; n (%) 174 (22.1)
Hypertension; n (%) 307 (38.9)
Dyslipidemia; n (%) 33 (42)
Operative time; min (+SD) 154.5+£37.5
Hospital stay; days (+SD) 3+0.8
Conversion to open; n (%) 1(0.2)
Reoperation; n (%) 9(1.1)
Deviation from “normal” course. n (%) 69 (8.8)

BMI, Body Mass Index; T2DM, Type 2 Diabetes Mellitus

Table 2 Patients with deviation from “normal’’ course

Patients with deviation from “normal’’ course

n=788 n (%)
Gastrointestinal bleeding* 18 (2.2)
Gastro-jejunal leak/fistula** 16 (2.0)
Gastro-jejunal stenosis 5(0.6)
Atelectasis 5(0.6)
Surgical site infection 5(0.6)
Intra-abdominal bleeding + + 4(0.5)
Gastrointestinal disorders— 4(0.5)
Intra-abdominal abscess/sepsis—— 3(0.3)
Abdominal wall hernia 2(0.2)
Urinary tract infection 2(0.2)
Atrial fibrillation 1(0.1)
Deep vein thrombosis 1(0.1)
Fever of unknown origin 1(0.1)
Thrombophlebitis 1(0.1)
Gastric sleeve stenosis 1(0.1)
Total 69 (8.8)

“11 of which required transfusion
** 2 re-operations, 1 percutaneous drainage
+ + All required transfusion, 2 required re-operation for hemostasis

— 2 Mild Clostridium diarrhea, 1 with dehydration and 1 with gastro-
enteritis

—= 2 subdiaphragmatic abscesses, 1 proximal sleeve perforation and
1 infected hematoma; all required laparoscopic intervention



Journal of Gastrointestinal Surgery (2022) 26:1154-1161

1157

Table 3 Complications

. 3 . Modified Clavien-Dindo
according to modified Clavien-

Dindo classification n=788 n (%)
Grade I 20 (2.6)
Grade II 30 (3.8)
Grade Illa 10 (1.2)
Grade IIIb 6 (0.8)
Grade IVa 3(0.4)
Grade IVb 0(0)
Grade V 0(0)
Total 69 (8.8)

Table 4 Complications according to Longitudinal Assessment of
Bariatric Surgery (LABS) classification

LABS
n=788 n (%)
Death 0(0)
DVT/PE 1(0.1)
Tracheal reintubation 0(0)
Endoscopy 6 (0.8)
Operation:
Tracheostomy 0(0)
Percutaneous drain 2(0.3)
Abdominal operation 9(L.1)
HS>30d 0(0)
Total 18 (2.3)

DVT/PE, Deep vein thrombosis/pulmonary embolism; HS, Hospital
stay

51 events of “deviation from a normal postoperative course” were not
classifiable with LABS

Table5 Complications according to Bariatric Surgery Centers of
Excellence (BSCOE) classification

BSCOE

n=788 n (%)
Deep vein thrombosis 1(0.1)
Cerebral vascular event 0 (0)
Acute myocardial infarction 0 (0)
Pulmonary embolsm 00
Heart failure 0(0)
Pulmonary edema 0 (0)
Renal failure 00
Liver failure 00
Multiple organ failure 0(0)
Sepsis anastomotic leak 2(0.3)
Death 0(0)
Total 3(0.4)

66 events of “deviation from a normal postoperative course’’ were
not classifiable with BSCOE

Table 6 Complications according to American Society for Metabolic
and Bariatric Surgery (ASMBS) classification

ASMBS

n=788 n (%)

Major complications
Hospital stay > 7d 4(0.5)
Reoperation (Abdominal surgery) 9(1.1)
Reoperation (Percutaneous drainage, central venous 2(0.3)

catheter)

Deep venous thrombosis 1(0.1)
Gastrointestinal bleeding (with transfusion) 12 (1.5)
Anastomotic leakage 16 (2)
Intestinal occlusion 0(0)
Intestinal perforation (surgery) 1(0.1)
Hernia at trocar site (surgery) 2(0.3)
Acute myocardial infarction 0(0)
Cerebral vascular event 0(0)
Renal failure 0(0)
Respiratory failure 0(0)
Chronic nausea and vomiting (uncontrollable) 0(0)
Stenosis of gastric sleeve 1(0.1)
Obstruction of a gastric bypass 2(0.3)
Surgical site infection (surgery, percutaneous drainage) 4 (0.6)
Stenosis of the J-J anastomosis 0(0)
Total major 54 (6.9)

Minor complications
Slight decrease of hemoglobin 7(0.8)
Vitamin deficiency 0(0)
Dehydration 2(0.3)
Marginal anastomotic ulcer 0(0)
Stenosis of the G-J anastomosis 5(0.6)
Persisting nausea and vomiting 0(0)
Renal Failure 0(0)
Nephrolithiasis 0(0)
Incisional hernia 2(0.3)
Urinary tract infection 2(0.3)
Intestinal ileus 0(0)
Cholecystolithiasis 0(0)
Negative laparoscopy 0(0)
Surgical site infection (drainage, healing, antibiotic) 6 (0.8)
Total minor 24 (3)
Grand total 78 (9.9)

J-J anastomosis, Jejuno-jejunal anastomosis; G-J anastomosis, Gas-
tro-jejunal anastomosis

Discussion

In this retrospective study, including 788 patients who

underwent primary bariatric surgery (RYGB and SG)
in a 6-year period at a single institution, we observed an
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Table 7 Complications according to Li’s classification model

Lietal

n=788 n (%)

Major
Readmission 18 (2.3)
Reoperation 9(1.1)
Intensive care unit admission 1(0.1)
Leak 16 (2)
Visceral perforation 1(0.1)
Intra-abdominal abscess 4 (0.5)
Gastrointestinal bleeding (with transfusion) 12 (1.5)
Clostridium difficile infetction 2(0.3)
Stenosis of the G-J anastomosis 5(0.6)
Gastric ulcer 0(0)
Gastric fistula 1(0.1)
Small bowel obstruction 0(0)
Deep venous thrombosis/pulmonary embolism 1(0.1)
Multiple organ failure 0(0)
Sepsis 2(0.3)
Cerebral vascular event 0(0)
Acute coronary syndrome 0(0)
Death 0(0)
Total major 72 (9.2)

Minor
Surgical site infection 8 (1.1)
Nausea and vomiting (medical treatment) 1(0.1)
Abdominal pain 00
Gastrointestinal bleeding (without transfusion) 7(0.8)
Intestinal ileus 0(0)
Total minor 16 (2)
Grand total 88 (11.2)

G-J anastomosis, Gastro-jejunal anastomosis

Table 8 Comparative between classifications

Comparative between classifications

n="788 Severe/Major Mild/Minor Total

n (%) n (%) n (%)

LABS 18 (2.3) N/A 18 (2.3)

BSCOE 3(0.4) N/A 3(0.4)

ASMBS 54 (6.9) 24 (3) 78 (9.9)

Lietal 72(9.2) 16 (2) 88 (11.2)

Clavien-Dindo 19 (2.4) 50 (6.4) 69 (8.8)

LABS, Longitudinal Assessment of Bariatric Surgery; BSCOE,
Bariatric Surgery Centers of Excellence; ASMBS, American Society
Metabolic and Bariatric Surgery
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early complication rate that was similar to international
reports, including reference centers in highly industrialized
countries.

With the advent of minimally invasive techniques in
the early 1990s, morbidity and mortality in bariatric sur-
gery have dramatically improved. In the late 1990s, mor-
tality associated with bariatric surgery was reported to be
0.5-1.0%, which persisted into the early 2000s due to trans-
lation of laparoscopic techniques to bariatric surgery and the
inexperience of surgeons performing these new procedures
24_ Since then, mortality associated with bariatric procedures
has decreased several-fold and has been reported to be as
low as 0.1-0.3%, making these procedures extremely safe
compared to mortality associated with colorectal surgery
(1-3%)**2% and similar to that of common general surgi-
cal procedures such as anti-reflux surgery or laparoscopic
cholecystectomy 267,

Evidence suggests that any given bariatric procedure can
be safe and effective (i.e., lower morbidity and mortality) in
the hands of many surgeons over the long term if a defined
sequence between operative steps is performed. In 2018,
the International Federation for the Surgery of Obesity and
Metabolic Disorders (IFSO) called for a meeting of experts
comprising panelists from all over the world in New Delhi,
India (the first such gathering) to reach consensus regard-
ing standardization of bariatric surgery techniques to ensure
uniformity in comparisons and facilitate the development
of the safest and most effective procedures to treat obesity
and metabolic disorders *®. Our results demonstrated that
when applying any given classification system or report-
ing method, early morbidity can vary significantly in the
same group of patients (0.4-11.2%), and be sub-reported or
over-reported.

When compared with other series, we observed that over-
all morbidity (8.8%) was similar %> or lower **3! than the
reported complications in randomized controlled trials. The
reoperation rate (1.1%) was also similar to that reported in a
meta-analysis of early complications by Osland et al. (1.5%)
32, Finally, in our series, gastrointestinal bleeding and leak/
fistula were the two most common early complications (2.2%
and 2.0%, respectively). This differs from the bleeding rate
reported by Helmio et al. *° which was twice as high (4.2%),
and the rate reported by Zhang et al. 3! (3.1%); however,
this is similar to the fistula/leak rate (1.6% and 1.5% respec-
tively) in both SG and RYGB patients in their randomized
controlled trials. The lower gastrointestinal bleeding rate in
our group of patients was probably due to selective—rather
than routine—use of chemical thromboprophylaxis.

According to Dindo et al. in their original classification
, minor complications were events that did not require
therapy other than analgesia, antipyresis, antiemesis,
or antibiotics for lower urinary infection (Grade I), and
all other complications were regarded to be potentially

21
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life-threatening and, thus, severe or major (> Grade II).
The modified classification in the same report, which
was used in this review, considers the mentioned minor
complications and now divides them into Grade I and II
depending on whether pharmacological therapy was used,
and the life-threatening complications (previously Grade
II) were graded as III and higher. Consistent with these
thoughts and for the purpose of this study, Clavien-Dindo
Grade I and II were regarded as minor or mild, and Grade
IIIa, IIIb, I'Va, and IVb as major or severe. Some authors,
however, find this classification inflexible and cumber-
some '’. When applying this classification to the study
group, a global morbidity rate of 8.8% was observed,
in concordance with the 8.8% morbidity reported in the
study group. It is noteworthy that 2 (0.2%) patients expe-
rienced > 1 early complication, and only the most severe
complication was coded in this classification. In addition,
it is also worth noting that only 2.4% of the complications
were coded as severe, while 6.4% were mild. This differs
greatly from the results observed for all the other four
classifications.

According to Flum et al. (LABS consortium) 15 all
adverse outcomes reported were those that required
reintervention or were life-threatening in nature. In this
review, all events reported in the LABS classification were
considered to be major or severe. When re-classifying our
cohort into this classification, a 2.3% global morbidity
rate was observed, which cannot be divided into major or
severe complications because all complications listed in
their report are life-threatening and, thus, considered to
be severe. If we compare this rate (2.3%) to the severe/
major complications observed with modified Clavien-
Dindo (2.4%), we notice that it is similar; thus, it can be
assumed that it neglects and does not report minor/other
complications (6.7%), creating significant variability in the
morbidity rate reported/observed.

Pratt et al. (BSCOE) '“!7 defined all 30-day complica-
tions as severe adverse outcomes. Therefore, all events
reported in this study in the BSCOE classification were
considered to be major or severe. It used two separate defi-
nitions for complications: serious and others. Considering
only the listed complications (deep venous thrombosis,
cerebral vascular accident, acute myocardial infarction,
pulmonary embolism, heart failure, pulmonary edema,
renal failure, liver failure, multiple organ failure, sepsis
due to leak or death), we obtained a 0.4% morbidity (and
0.4% severe complications) rate; thus, the classification
leaves the majority of complications (8.5% for the study
group) unclassified and unaccounted for.

In 2015, Brethauer et al. !” proposed a standardized
method for reporting bariatric surgery outcomes, including
complications, which takes into account the time frame as
early (<30 days) or late (> 30 days) and severity; major

complications and minor complications without defini-
tions of each but thoroughly describing each group. In this
review, the ASMBS classification was used as described in
the document. After application, a 9.9% morbidity rate was
observed with a 6.9% rate of severe/major and 3% of mild/
minor complication rates. A higher morbidity rate was
observed because the classification includes “and reopera-
tion’’ (includes surgery, percutaneous drainage or bedside
procedure) as major complications; as such, a patient who
was readmitted to the hospital and surgically intervened
because of a leak, codes three times in this classification.
Therefore, it is not surprising that because of double and
triple coding, a higher rate of severe/major complications
was obtained using this classification.

Finally, in 2015, Li et al. **> described another way of
reporting adverse bariatric surgery outcomes, grouping them
as minor adverse events and major adverse events. For this
review, their classification was applied “as is” to our patient
group. After application, 11.2% morbidity was observed
with a 9.2% severe major and 2% mild/minor complica-
tion rate. Again, in their classification, they include “and
reoperation” as major complications and not as therapeu-
tic actions to deal with a complication. It differs from the
ASMBS including sepsis and multiple organ failure as major
complication; thus, a septic patient that is readmitted and
reoperated because a gastrointestinal leak can code several
times into this classification. Thus, the more specific the
classification, the higher the morbidity it tends to reveal;
therefore, a higher morbidity (compared with the group’s
and modified Clavien-Dindo) was observed with a dispro-
portionately high severe/major complication rate. The most
frequent early complications in bariatric surgery include
bleeding from any source and gastrointestinal leaks/fistulae,
accounting for more than one-half of major early complica-
tions and the cause of most reoperations or interventions
(i.e., endoscopy, percutaneous drainage, and transfusion)
9102932 Tn our patient series, such complications accounted
for 59.4% of all early complications.

We observed that, for unknown reasons, there is a ten-
dency not to use the modified Clavien-Dindo classification
when reporting morbidity in the American literature (North,
Central, and South America). However, we found it to be
the most representative classification (and easier to apply)
of actual complications, taking into account the severity
of the complication and the therapeutic measures taken
to treat such complications. We consider that every event
should be reported, just as Pierre-Alain Clavien and Daniel
Dindo stated: every event can be classified. An example is
the way to report sepsis, since none of the original articles
used to classify complications clearly defines it. The previ-
ous underrates the estimation of real adverse events follow-
ing surgery. For example, we considered a fistula as major
complication despite being treated conservatively (no sepsis
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and non-invasive treatment). It is important to know the real
anastomotic leak rate even if sepsis was not present.

In summary, this is the first analysis (to our knowledge)
addressing the disparity while reporting complications in
this specific surgical field. There were limitations to the
present study, the first of which were its retrospective and
descriptive design, and that it considered only two proce-
dures (i.e., RYGB and SG). Furthermore, the RYGB to SG
ratio was 7 to 1 and, finally, that it was a single-center rather
than a multicenter experience. Future efforts should focus
on developing consensus to standardize reporting of adverse
events.

Conclusions

There is germane heterogeneity in the reporting of early
complications following bariatric surgery. After apply-
ing five different classifications within the same group of
patients, a wide range of overall minor and major compli-
cations was observed. The modified Clavien-Dindo is the
broadest and most punctual classification. Standardization
may avoid—or at least mitigate—bias when adverse events
are reported, and a more stringent and homogeneous report-
ing system should be established.
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