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BACKGROUND:Obesity is amajor public health concern even in sub-SaharanAfrica. In this part of theworld, char-
acterized by limited technical platform and resuscitation facilities, sleeve gastrectomy in the surgical manage-
ment of obesity is a quite new procedure. We aimed to assess intraoperative complications and 30-day
postoperative morbidity and mortality of this procedure in our setting.
METHODS: This study was conducted in the digestive and laparoscopic surgery unit of the National Insurance
FundHealth Centre of Essos (Cameroon, Central Africa region). Retrospectively, we reviewed themedical reports
of all patients whohad undergone a bariatric surgery through a sleeve gastrectomy from January 2016 toDecem-
ber 2020. The 3 end points were intraoperative complications, postoperative 30-day morbidity, and postopera-
tive 30-day mortality.
RESULTS:We included 21 patients among whom 19 were female (90.5%). Their mean age and body mass index
were 40.3± 10.8 years and 44.9± 7.4 kg/m2, respectively. All of them presentedwith at least 1 comorbidity. All
procedures were totally completed laparoscopically with 3 cases of intraoperative complications (14.3%)
consisting on bleeding in all of them. Themean operative timewas 192.2± 52.8minutes, and themean hospital
staywas 4.7±1.1 days. Eight patients (38.1%) presented a total of twelve 30-day postoperative complications, all
of them classified as minor according to the Clavien–Dindo method. The main postoperative morbidity was rep-
resented by nausea and vomiting (n=3, 14.3%). No 30-day readmissionwas recorded, and the 30-daymortality
was nil.
CONCLUSION: Sleeve gastrectomy in the management of obesity is a safe procedure even in a limited setting like
our own.
© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
INTRODUCTION

With the westernization of lifestyles in the last decades, the African
continent has seen a rapid rise in obesity prevalence as well as associ-
ated comorbidities. The overall prevalence of overweight and obesity
in sub-Saharan Africa is 31% and 34%, respectively [1]. In South Africa,
obesity prevalence is 27.2% [2]. In our country, Cameroon (central
Africa region), the prevalence of obesity is 15.1% in adults [3] and
12.5% in children aged 3 to 13 years [4]. Inmany black African countries,
an increased level of body fat is associated with beauty, prosperity,
health, and prestige, whereas, in contrast, thinness is perceived to be a
sign of illness or poverty [5]. However, obesity is associated with
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cardiovascular, metabolic, and psychological complications and risk of
premature mortality [6–8].

In the management of obese patients, the surgical treatment should
be reserved for patients with a body mass index (BMI) >40 kg/m2 or
with BMI >35 kg/m2 and 1 or more significant comorbid conditions
when less invasive methods of weight loss have failed and the patient
is at high risk for obesity-associated morbidity and mortality [9]. This
surgical intervention can achieve long-term sustained weight loss and
often induces resolution of comorbidities such as diabetes, sleep
apnea, hyperlipidemia, and hypertension [10,11]. Thus, bariatric surgery
is recommended as a first-line treatment for diabetes inmorbidly obese
patients (BMI ≥40 kg/m2) and in stage II obese patients (BMI between
35 and 39.9 kg/m2) with poor control glycemic.

Besides these many advantages, bariatric surgery may lead to many
complications. In developed countries, morbidity rates after bariatric
operations have progressively fallen from 10.5% in 1993 to 7.6% in
2006, with the majority of complications now being minor [12,13].
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Fig 2. Longitudinal section of the stomach with an endoscopic linear cutting stapler.
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However, some of these complications like pulmonary embolism and
gastrointestinal leakage can be severe and associated with a high risk
of mortality [14]. The mortality rate within the 30 days following the
surgery is 0.08% in these countries [15].

In sub-Saharan Africa, the laparoscopic approach and bariatric
surgery remain quite new. In Cameroon, our unit was the first one to
routinely practice the laparoscopic approach in digestive surgery
(since 2009) and is still the only one to practice bariatric surgery in
the whole country to date. Our weight-loss surgery activity started in
2012 by placement of adjustable gastric band; our results were unsatis-
factorywith 38.89% of excessweight loss 1 year after surgery even if the
postoperative 30-day morbidity was nil [16]. In 2016, we then initiated
the practice of sleeve gastrectomy in our unit. In our environment,
where the technical means (in particular, the placement of stent by
endoscopic route) and the resuscitation capacities are limited, it is legit-
imate to pose the hypothesis of a greater morbidity and mortality after
sleeve gastrectomy. This study aimed to verify this hypothesis in a
cohort of obese patients operated by sleeve gastrectomy technique in
a Cameroonian single institute.

METHODS

Study Setting. This study was conducted in a single institute, the diges-
tive and laparoscopic surgery unit of theNational Insurance FundHealth
Centre of Essos. This hospital is a university hospital located in Yaoundé,
the capital city of Cameroon (Central Africa region). It was the first
digestive surgical unit of Cameroon that started to perform routinely
laparoscopic approach (since 2010). We started to perform sleeve gas-
trectomy in January 2016 in this unit.

Study Design and Inclusion Criteria. This is a retrospective record re-
view including operating reports of all patients who had undergone a
bariatric surgery through a sleeve gastrectomy from January 2016 to
December 2020. Information on sociodemographic parameters, comor-
bidities, BMI, intraoperative complications, operative time, conversion,
and postoperative 30-daymorbidity andmortality was collected. Unus-
able files and files of patients lost to follow-up before postoperative day
30 were excluded.

Statistical Analysis. Postoperative complications were collected ac-
cording to Clavien–Dindo classification [17]. Data analysis was con-
ducted using IBM SPSS software for Windows, version 23.0 (IBM Corp,
Armonk, NY, USA). Means ± standard deviations were calculated for
continuous variables, and categorical variables were reported using ab-
solute values and percentages. The 3 end points were intraoperative
complications, postoperative 30-day morbidity, and postoperative 30-
day mortality.

Surgical Technique.All the procedureswere performedby the same sur-
gical team, 1 senior surgeon assisted by 2 junior surgeons. The patient,
under general anesthesia, was inserted a 10-mm optic port in supra-
umbilical region by "open celioscopy," and the pneumoperitoneum was
Fig 1. Gastro-omental detachment with a bipolar thermofusion device.
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achieved through this access. Four working ports were then inserted,
among whom 2 are 10 mm (right pararectal and subxiphoid region)
and 2 are 5 mm (both subcostal region). A bipolar thermofusion scalpel
was used for freeing the greater gastric curvature from omentum (Fig
1). A 36F bougiewas then inserted by the anesthesiologist along the lesser
curvature for the calibration of the gastric tube. An endoscopic linear cut-
ting stapler was used to serially staple and transect the stomach (Fig 2),
applying 3–5 cartridges of stapler and staying just to the left and lateral
to the bougie. The transected stomach (Fig 3)was removed from the peri-
toneal cavity through the supra-umbilical incision. Then, reinforcement
with absorbable self-locking sutures was performed over the mechanical
suture. In our study, we considered as a staple line bleeding an active
spurting bleeding point anywhere along the staple line requiring a spe-
cific intervention such as compression or electrocautery before the staple
line reinforcement.

Postoperative 30-Day Follow-Up. At the end of the hospitalization pe-
riod, each patient was received in consultation in our outpatient clinic
once per week for a clinical evaluation. Patients started a sugar-free liq-
uid diet on postoperative day 1 until the end of the postoperative first
week; this included porridge and broths. During the second and the
thirdweek following surgery, dietwas semi-liquidwithmashed vegeta-
bles,mixed fish, or eggs combinedwith soups. During the postoperative
fourth week, the diet included fruits, minced fish/meat, and vegetables.
If a patient had vomiting or abdominal discomfort, he returned to the
first week diet or stopped the diet for a few hours if he was at the post-
operative first week.
Fig 3. Operative specimen after a sleeve gastrectomy.



Table 1
Sociodemographic characteristics of patients

Item Number Percentage (%)

Sex Male 2 9.5
Female 19 90.5

Age group 18–30 3 14.3
30–40 3 14.3
40–50 13 61.9
50–60 2 9.5

Profession Unemployed 0 0
Student 1 4.8
Official 7 33.3
Private sector 13 61.9

Level of education No schooling 0 0
Primary 0 0
Secondary 3 14.3
University 18 85.7

Region of origin in the country Central 5 23.7
South 0 0
Southwest 0 0
Northwest 0 0
West 13 61.9
East 1 4.8
Adamawa 0 0
North 0 0
Far north 0 0
Littoral 1 4.8
Expatriate 1 4.8

Table 3
Postoperative 30-day morbidity

Complications' stage according to
Clavien–Dindo

Type of
complications

Number Percentage

1 Nausea and
vomiting

3 14.3

Ileus 2 9.5
Port site seroma 2 9.5
Port site bleeding 2 9.5

2 Melena 2 9.5
Minor pneumonia 1 4.7

3 Nil
4 Nil
5 Nil
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RESULTS

During the study period, 21 patients had undergone a bariatric sur-
gery through a sleeve gastrectomy. All of them met our inclusion
criteria. Their mean BMI was 44.9 ± 7.4 kg/m2. Nineteen of them
were female (90.5%). Their mean age was 40.3 ± 10.8 years. The most
represented age group was 40–50 years with 10 cases (47.6%), and
the majority of patients were married (n = 12, 57.1%). Twenty of
these patients had a professional activity, mainly in the private sector
(n = 13, 61.9%). The level of education was university in 18 patients
(85.7%), and most patients were originated from the western region of
the country (n=13, 61.9%). Table 1 summarizes sociodemographic fea-
tures of our patients.

All these patients presented at least 1 comorbidity (Table 2), among
which the commonest were osteoarthritis in 21 cases (100%), sleep
apnea in 8 cases (38.1%), and hypertension in 4 cases (19.1%).

Intraoperative complications were reported in 3 cases (14.3%), rep-
resented by 2 cases (9.5%) of staple line bleeding and 1 case (4.7%) of
liver bleeding in relation with a tear due to the liver retractor. Staple
line bleeding stopped in all cases after the systematic suture over the
mechanical suture. Liver bleeding stopped after compression. All proce-
dureswere completed laparoscopicallywithout the need for conversion
in any case. Themean operative timewas 192.2±52.8minutes, and the
mean hospital stay 4.7 ± 1.1 days.

No 30-day readmission was recorded. Eight patients (38.1%) pre-
sented a total of twelve 30-day postoperative complications (Table 3).
All these complications were classified as minor according to Clavien–
Table 2
Comorbidities associated with obesity

Number Percentage (%)

Osteoarthritis 21 100
Sleep apnea 8 38.1
Hypertension 4 19.1
Dyslipidemia 3 14.3
Diabetes 3 14.3
Depression 2 9.5
Heart failure 1 4.7
Gout 1 4.7
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Dindo. The main postoperative morbidity was represented by nausea
and vomiting (n = 3, 14.3%). No case of surgical site infection was
recorded.

No death was recorded during the 30 days following the surgery.

DISCUSSION

Laparoscopic sleeve gastrectomy (LSG) is the commonest primary
performed bariatric procedure worldwide [18,19]. The aim of this
study was to evaluate the safety of this procedure in a limited setting
through the assessment of intraoperative and 30-day postoperative
mortality and morbidity. With 14.3% of intraoperative complications
without conversion, 38.1% of postoperative 30-day morbidity (all of
them classified as minor according to Clavien–Dindo method), and
zero postoperative mortality, LSG in the management of obesity is a
safe procedure even in a limited setting like our own. African studies
dedicated exclusively to sleeve gastrectomy are scarce and limited to
Egypt and South Africa; in these reports, morbidity varies from 3.2% to
25% and mortality from 0 to 0.9 [20–24].

Postoperative nausea and vomiting (PONV) were the main postop-
erative complications in our patients. PONV are awell-known complica-
tion after bariatric surgery [25], and LSG is associated with an increased
risk compared to other bariatric procedures [26]. Efficient use of anti-
emetic drugs is mandatory in such cases [27]. However, in our unit,
the prevention of PONVwas not systematically done andmetopimazine
was the commonest drug used when they happened. With this study,
we started systematically the prevention of PONV with ondansetron.
PONV in our patients can be related with our prolonged operative
time associated with a longer general anesthesia [27–29]. Between the
1st and the 100th procedure of LSG, the mean operative time is 90 mi-
nutes (range, 70–120) [30], whereas it was of 122.2 minutes in our
study. A surgeon is considered as an expert on LSG after 50–100 proce-
dures, and the institutional learning process stabilization point for LSG
in a newly established bariatric center is between the 100th and 200th
operation [30,31]. The prolonged operative time in this report can
then be related to our learning curve and our low-volume bariatric sur-
gery activity.

Staple line leakage remains the major complication after LSG, regis-
tered in 1.1 to 4.7 of procedures [32–34]. Even if the impact of staple line
reinforcement in the prevention of leakage in LSG still controversial
[35–38], we systematically performed it with an absorbable self-
locking suture. Indeed, leak was found to be significantly associated
withmortality after bariatric surgery [39], and itsmanagement in a lim-
ited setting would not be easy; no case of gastric leakage was noticed in
this report.

Bleeding is a frequent intraoperative complication during LSG, oc-
curring in 1.15% to 31.8% of cases [34,39,40]. We found 3 cases (14.3%)
of intraoperative complications all represented by bleeding, the staple
line being the commonest site involved as reported in the literature
[34,39,40].We believe that this result is an argument in favor of the sys-
tematic strengthening of the gastric section line with stitches during
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LSG. In 1 case, the bleeding site was the liver due to the static liver re-
tractor. This uncommon site of bleeding during a bariatric surgery has
been reported in the literature [41] and can be related to either a large
fatty liver or anexcessive pressure exerted on the liverwith its retractor.

The conversion rate for LSG ranges from 1.05% to 1.85% [33]. In our
study, all procedures were completed laparoscopically. No patients re-
quired a reintervention during the 30-day postoperative period. If
some authors reported a reoperation rate of 7.4% [42], our small sample
does not allow us to discuss furthermore this parameter.

The 30-day mortality was nil in this report. Mortality rate after LSG
varies from 0% to 3.3% [42]. This result is satisfactory and in favor of
the safety of LSG in our initial experience on bariatric surgery, irrespec-
tive of our limited setting.

The profile of the patient undergoing bariatric surgery in our context
seems to be as follows: woman aged between 40 and 50 years, with a
university education level, employed in the private sector, originated
from the western region of the country, and in morbid obesity associ-
ated with osteoarthritis as the main comorbidity. Many African studies
[20–23] have found similar results with 57%–85.4% of female patients
whose mean age and BMI ranged from 37 to 41.8 years and 41.5 to
49.38 kg/m2, respectively. In Cameroon, people originating from the
western region of the country seem more affected than the rest of the
population [43,44]. The hypothesis of a genetic disposition has been ad-
vocated in some African ethnic group in South Africa, Nigeria, and
Ghana [45] and needs to be assessed in our setting.

The limitations of this study are related to the retrospective data col-
lection, the single-institute design, and its small sample. Nevertheless,
bariatric surgery records were properly kept and achieved since the be-
ginning of this activity in our unit; this explainswhy all the operated pa-
tients could be included in this study. Despite a small sample size, this
study is a report of an uncommon surgical activity to date in black
Africa whose evaluation of surgery-related morbidity and mortality is
important for its development. The procedures reported in this study
were carried out by a single teamwith solid experience in laparoscopic
surgery. We think that this experience may explain the low rate of
major peri- and postoperative complications. Bariatric surgery should
not be the first experience of laparoscopic surgery for a young African
team. Long-term results onweight loss and comorbidities of LSG should
be assessed in our setting on further studies. Because the prevalence of
obesity is increasing in Africa and in Cameroon in particular, it is impor-
tant to set up national policies against obesity that include weight loss
surgery, which is not currently the case. This will in particular respond
to a major limitation of the development of this surgery in our environ-
ment, namely, its high cost in a limited financial income context.

In conclusion, sleeve gastrectomy, even with a low volume activity,
is a safe procedure in our limited settingwithminor postoperative com-
plications and a nil surgery-related death. It could then be the first step
in the development of bariatric surgery activity in sub-Saharan African
setting before the implementation ofmore invasivemethods like gastric
bypass.
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