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ABSTRACT

Background: Bariatric procedures are generally safe and effective, but can be associated
with complications. Early complications may include bleeding, leakage, venous throm-
boembolic events (VTE), wound infection, abdominal wall hematoma, and dehydration
requiring admission.

Aim: This study aimed to assess the incidence, clinical presentation, risk factors, and
management of early postoperative complications within 30 days.

Methods: In this cross-sectional retrospective study, data were collected for all patients
who underwent one of the following bariatric surgical operations: sleeve gastrectomy,
one-anastomosis gastric bypass, Roux-en-Y gastric bypass, or single anastomosis sleeve
ileal (SASI) from some Misurata hospitals between January and December 2024.
Results: The total number of patients was 992; of them, 648 (65.3%) were females and
344 (34.7%) were males. The patient’s body mass index (BMI) was 46.2 kg/m?. The most
common procedure done was sleeve gastrectomy, 606 (61%), followed by bypass sur-
gery, 341 (34.3%), and 45 (4.6%) were revisional procedures. The most common early
complication was abdominal wall hematoma, which occurred in 31 (3.1%) patients, fol-
lowed by dehydration in 24 (2.4%) and postoperative bleeding, which occurred in 19
(1.9%) patients; of them, 14 (1.4%) patients experienced extra-luminal bleeding and 5
(0.5%) patients intraluminal bleeding, wound infection in 11 (1.3%) patients, VTE, as well
as leakage, occurred in 6 (0.6%) patients, and prolonged ileus in 2 (0.25%) patients. Two
cases died, with a mortality rate of 0.25%. Noticeably, the leakage was strongly related
to higher BMI (p < 0.01), while bleeding was significantly associated with hypertensive
patients (p < 0.05).

Conclusion: The incidence of early complications after bariatric surgery remains within
the acceptable range in comparison with the other published studies. Most of the early
complications could be managed conservatively, while surgical treatment might be
required for some patients, especially with hemodynamic instability.
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potential postoperative complications. While bar-
iatric surgery offers significant long-term benefits
in weight reduction and metabolic improvements,
it is not without risks, particularly in the early post-
operative period [2]. These complications can range

Introduction

Bariatric surgery has become a widely accepted and
effective intervention for the treatment of severe
obesity and its associated comorbidities, including

type 2 diabetes, hypertension, and obstructive sleep
apnea [1]. The increasing global prevalence of obe-
sity has led to a rising number of bariatric proce-
dures, making it crucial to understand and manage

from minor issues to life-threatening events, signifi-
cantly affecting patient outcomes and recovery [2].

Coblijn et al. [3] developed the bariatric surgery
index for complications, a risk model predicting
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postoperative complications in bariatric surgery
patients, using six preoperative variables to clas-
sify patients into low-, intermediate-, or high-risk
groups. Predictors in multivariable analysis were
the use of anticoagulants, chronic obstructive pul-
monary disease, dyslipidemia, gender, psychiatric
history, and revisional surgery [3].

Early postoperative complications, occurring
within 30 days of surgery, can significantly impact
patient outcomes, prolong hospital stays, and
increase healthcare costs [4]. These complications
range from minor issues, such as nausea and vom-
iting, to severe conditions, including anastomotic
leaks, pulmonary embolism, and surgical site infec-
tions [5]. The incidence and severity of these com-
plications vary depending on the type of bariatric
procedure performed, patient-related factors, and
the experience of the surgical team.

Among the commonly performed bariatric pro-
cedures, Roux-en-Y gastric bypass (RYGB) and
sleeve gastrectomy (SG) have shown differing com-
plication profiles. RYGB is associated with a higher
risk of anastomotic leaks and internal hernias,
while SG carries risks such as staple line leaks and
gastroesophageal reflux disease [6]. Identifying risk
factors, implementing preventive measures, and
ensuring prompt management of complications are
essential for improving patient safety and surgical
outcomes.

While RYGB demonstrated a higher rate of bleed-
ing complications compared to SG, it did not signifi-
cantly impact overall postoperative morbidity. This
finding suggests that RYGB may be a relatively safe
bariatric procedure, although the influence of pre-
operative Body mass index (BMI) and comorbid-
ities on postoperative outcomes remains an area
of ongoing investigation. Furthermore, our results
challenge the notion of SG as a universally “less
invasive” procedure, as it failed to exhibit a lower
complication rate compared to RYGB [7].

Given the growing demand for bariatric surgery
and its associated risks, this study aims to evaluate
the incidence, risk factors, and management strate-
gies for different early post-operative complications
following bariatric surgery. Understanding these
complications can guide clinical decision-making,
improve surgical protocols, and enhance patient
care. This study aims to assess the incidence and
risk factors for early postoperative complications
within 30 days following bariatric surgery to ana-
lyze current management strategies and pro-
pose evidence-based interventions for mitigating
complications. By identifying the most common
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complications and their predictors, the study seeks
to enhance clinical decision-making and improve
patient outcomes.

Materials and Methods
Study design and setting

This study is a cohort retrospective analysis con-
ducted at Misurata Medical Center, Al-Safwa,
Al-Banun, and Al-Sweihli hospitals in Misurata City,
Libya.

Study population

The study includes all patients who underwent one
of the following bariatric surgical procedures at the
Misurata Medical Center, Al-Safwa, Al-Banun, or
Al-Sweihli between January and December 2024:

e Sleeve gastrectomy (SG)

e One-anastomosis gastric bypass (OAGB)
e Roux-en-Y gastric bypass (RYGB)

¢ Single anastomosis sleeve ileal (SASI)

Patients with prior abdominal surgeries or specific
comorbidities were excluded from the study.

Data collection

Patient data were retrospectively retrieved from
hospital records, including electronic and paper-
based medical files. The collected variables include
demographic information, preoperative comor-
bidities, surgical details, and postoperative com-
plications occurring within the first 30 days after
surgery.

Outcome measures
The primary outcomes assessed in this study include

¢ Incidence of early postoperative complications
such as anastomotic leaks, bleeding, venous
thromboembolism, surgical site infections,
dehydration, and other relevant adverse events.

e Risk factors associated with these complica-
tions, including patient demographics, comor-
bidities, and procedural variations.

Data analysis

Data were analyzed using appropriate statistical
methods to determine the prevalence of complica-
tions and their associated risk factors. Categorical
variables were presented as frequencies and
percentages, while continuous variables were
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summarized using means. Statistical comparisons
were conducted using chi-square tests for categor-
ical data. A p-value of < 0.05 was considered statis-
tically significant.

Ethical approval

The study was conducted according to ethical guide-
lines, ensuring patient confidentiality and data pro-
tection. Institutional approval was obtained from
Misurata Medical Center, and all patient data were
anonymized to maintain privacy. Ethical approval
was provided by the committee meeting no. CEC,
MMC,2024,0122 on 20 December 2024.

Results

A total of 992 patients underwent bariatric surgery
at Misurata Medical Center, Al-Safwa, Al-Banun, and
Al-Sweihli during the study period. The cohort com-
prised 660 females (66.6%) and 332 males (33.4%)
(Fig. 1). BMI for the patients ranged from 35 to 65
kg/m?, with a mean of 46.2 kg/m?.

Regarding the type of surgery performed, sleeve
gastrectomy was the most common procedure,
accounting for 606 cases (61.0%). Bypass surger-
ies, including one-anastomosis gastric bypass and
Roux-en-Y gastric bypass, were performed in 341
patients (34.4%). Revisional procedures repre-
sented a minority, with 45 cases (4.6%). Figure 2.

A range of early postoperative complications
was observed among the study population. Request
admission for dehydration in 22 patients (2.2%).
Post-operative bleeding occurred in 20 patients
(2%), with further classification into extra-luminal
bleeding in 12 patients (1.4%) and intraluminal
bleeding in 6 patients (0.6%). Two patients (0.2%)
needed surgical intervention for controlled bleed-
ing, and 18 patients (1.8%) were under observation.

Wound infections were reported in 11 patients
(1.3%), while venous thromboembolic events
and anastomotic leakage were each observed in 5
patients (0.6%). Prolonged ileus was the least fre-
quent complication, affecting 2 patients (0.25%).
Two cases died, with a mortality rate of 0.25%
(Figure 3).

Notably, the leakage was significantly associated
with higher BMI (p < 0.01), while bleeding events
were more frequently observed in hypertensive
patients (p < 0.05).
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Discussion

The findings of this study aligned with a previous
study conducted by Buchwald and Oien [8] stated
that the most common bariatric surgeries are
LSG and RYGB in the world. According to the IFSO
(International Federation for Surgery for Obesity
and Metabolic Disorders) registry update in 2023,
primary metabolic bariatric procedures represent
the initial surgical intervention for obesity. The reg-
istry documented 449,583 such procedures. Sleeve
gastrectomy is the predominant primary procedure
performed across most participating countries.
However, “other” procedures are increasingly com-
mon in some regions. It is difficult to change data
that is recorded in national registries, but moving
forward, it will be important to differentiate emerg-
ing procedures [9].

Our study demonstrated a relatively low overall
complication rate in patients who underwent bar-
iatric surgery at the Misurata Medical Center, which
is similar to other reviews that concluded fewer
complications in LSG and Roux-en-Y bypass proce-
dures [10,11]. The most prevalent complications
were abdominal wall hematoma, dehydration, and
post-operative bleeding. Additionally, we identified
significant associations between leakage and higher
BMI, as well as bleeding and hypertension. These
complications were similar to those reported by
previous studies [12,13,14]. These studies under-
score the importance of identifying risk factors
associated with complications in bariatric surgery.
A comprehensive understanding of these factors
can lead to improved patient outcomes and more
refined surgical techniques.

In a multicenter, retrospective cohort study,
Iranmanesh et al. [15] identified male sex and
ASA >2 as independent predictors of overall early
postoperative complications after primary roboti-
cally assisted Roux-en-Y gastric bypass [15]. Santo
et al. [5] reported an early complication rate of
9.6%, with bleeding occurring in 2.6% of patients,
peritoneal infections in 3.2%, and abdominal wall
infections in 2.2% [5]. Goel et al. [4] found an over-
all complication rate of 3.13%, with post-opera-
tive bleeding (0.75%) and nutritional deficiencies
(0.75%) being the most common. Liang et al. [16]
identified a severe complication rate of 0.52%, with
leakage (0.28%) and bleeding (0.14%) as predom-
inant events. Lim et al. [17] reported that postop-
erative bleeding that requires intervention occurs
in up to 11% of cases in both the RYGB and SG and
sleeve leaks range in incidence from 1% to 7%
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[17]. Compared to these studies, our findings align
closely with Goel et al. [4] in terms of overall com-
plication rates, and the rates of complications in our
study are less than those reported by Lim et al. [17].
However, our observed rates of bleeding (1.9%)
and leakage (0.6%) were slightly higher than those
reported by Liang et al. [16]. The significant associ-
ations between leakage and BMI, as well as bleeding
and hypertension, reinforce the findings of previous
research, emphasizing the need for vigilant periop-
erative monitoring and individualized risk assess-
ment to mitigate early complications in bariatric
patients.

Conclusion

The rate of early complications following bariatric
surgery observed in this study is comparable to
that reported in previous research. Most complica-
tions could be managed conservatively, while some
patients, particularly those with hemodynamic
instability, may require surgical intervention.

Acknowledgment

We acknowledge the staff of the Department of
Surgery in Misurata Medical Center, Al-Safwa,
Al-Banun, or Al-Sweihli hospitals and the patient’s
trust and to the administration of Misurata Medical
Centre, especially the Committee of Scientific
Research.

Conflict of interest

The authors declare that there is no conflict of
interest.

Funding

This research received no external funding.

Authors’ contribution

The research was created by EM.E. The blueprints
were created by FM.E. and M.A., who also oversaw
the study. They wrote the manuscript and helped
with data collection as well. The statistical analysis
was done by EM.E and A.B.M. The manuscript was
reviewed by A.B.M. The data and the text were both
critically evaluated by all authors.

References
1. Angrisani L, Santonicola A, Iovino P, Formisano
G, Buchwald H, Scopinaro N. Bariatric surgery

22

10.

11.

12.

13.

worldwide in 2018. Obes Surg 2018; 28(7):2171-
82; doi: 10.1007/s11695-018-3450-2

Eisenberg D, Shikora SA, Aarts E, Aminian A,
Angrisani L, Cohen RV, et al. 2022 American Society
of Metabolic and Bariatric Surgery (ASMBS) and
International Federation for the Surgery of Obesity
and Metabolic Disorders (IFSO) Indications for
Metabolicand Bariatric Surgery. Obes Surg 2023 Jan;
33(1):3-14; doi:10.1007/s11695-022-06332-1.
Coblijn UK, Karres |, de Raaff CAL, de Castro SMM,
Lagarde SM, van Tets WF, et al. “Predicting postop-
erative complications after bariatric surgery: the
Bariatric Surgery Index for Complications, BASIC.”
Surg Endoscopy 2017; 31:4438-45.

Goel R, Nasta, AM, Goel M, Prasad A, Jammu, G,
Fobi M, et al. Complications after bariatric sur-
gery: a multicentric study of 11,568 patients from
the Indian Bariatric Surgery Outcomes Reporting
Group. ] Minimal Access Surg 2021; 17(2):213-20.
Santo MA, Pajecki D, Riccioppo D, Cleva R, Kawamoto
F, Cecconello 1. Early complications in bariatric sur-
gery. Arquivos de Gastroenterol 2013; 50:50-5.
Gagner M, Hutchinson C, Rosenthal R]. Fifth
International Consensus Conference: current status
of sleeve gastrectomy. Surg Obes Related Dis 2020;
16(7):825-41; doi: 10.1016/j.s0ard.2020.02.015
Topart P, Guillaume B, Patrick R. Comparative
early outcomes of three laparoscopic bariatric
procedures: sleeve gastrectomy, Roux-en-Y gastric
bypass, and biliopancreatic diversion with duode-
nal switch. Surg Obes Related Dis 2012; 8(3):250-4.
Buchwald H, Oien DM. Metabolic/bariatric surgery
worldwide 2011. Obes Surg 2013; 23:427-36.
Brown WA, Liem R, Al-Sabah S, Anvari M, Boza C,
Cohen RV, et al. Metabolic bariatric surgery across
the IFSO chapters: key insights on the baseline
patient demographics, procedure types, and mor-
tality from the eighth IFSO global registry report.
Obes Surg 2024 May; 34(5):1764-77; d0i:10.1007/
s11695-024-07196-3.

Zellmer D, Mathiason MA, Kallies K], Kothari SN. Is
laparoscopic sleeve gastrectomy a lower risk bar-
iatric procedure compared with laparoscopic Roux-
en-Y gastric bypass? a metaanalysis. Am ] Surg
2014; 208:903-10.

Clavien PA, Sanabria JR, Strasberg SM. Proposed
classification of complications of surgery with
examples of utility in cholecystectomy. Surgery
1992; 111:518-26.

Albeladi B, Bourbao-Tournois C, Huten N. Short- and
midterm results between laparoscopic Roux-en-Y
gastric bypass and laparoscopic sleeve gastrectomy
for the treatment of morbid obesity. ] Obes 2013;
2013:934653.

Sieber P, Gass M, Kern B, Peters T, Slawik M, Peterli
R. Five-year results of laparoscopic sleeve gastrec-
tomy. Surg Obes Relat Dis 2014; 10:243-9.

https://www.wisdomgale.com/jsrr



14.

15.

Journal of Surgical Research and Reviews.2025; 2(1): 19-23.

Podnos YD, Jimenez JC, Wilson SE, Stevens CM,
Nguyen NT. Complications after laparoscopic gas-
tric bypass: a review of 3464 cases. Arch Surg 2003;
138:957-61.

Iranmanesh P, Shah SK, Chevallay M, Toso C, M6nig
SP, Hagen ME, et al. “Assessment of predictors of
early postoperative complications after primary
robotically assisted Roux-en-Y gastric bypass:
a multicenter, retrospective cohort study. Surg
Endosc 2023; 37(4):2851-7.

https://www.wisdomgale.com/jsrr

16.

17.

Liang H, Guan W, Li C, Shen ]. Analysis of early
severe postoperative complications and risk fac-
tors in 4255 patients who underwent bariatric and
metabolic surgery in a single center. Zhonghua Wei
Chang Wai Ke Za Zhi 2022; 25(10):899-905; doi:
10.3760/cma.j.cn441530-20220712-00300

Lim R, Beekley A, Johnson, DC, Davis, KA. Early and
late complications of bariatric operation. Trauma
Surg Acute Care Open 2018; 3(1):e000219.

23



