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Research Article: 
Sleeve Gastrectomy in Male Patients With Morbid 
Obesity; A Prospective Cross-Sectional Study

Background: The predictors of successful outcomes after sleeve gastrectomy are not yet well 
recognized. Therefore, the purpose of this study was to assess factors predicting successful 
weight loss after surgery.

Methods and Materials: This was a retrospective cohort study performed in Firoozgar hospital 
during 2017-2019. Overall, 128 patients with morbid obesity (103 females and 25 males; BMI 
range: 36.05 to 58.47 kg/m2) were included. The success of sleeve was defined either as Estimated 
Weight Loss (EWL) % ≥ 50% at 6 months or EWL% ≥ 65% at 12 months after surgery. We had 
two groups (successful and unsuccessful) at 6 and 12 months after surgery.

Results: The mean±SD of age, height, baseline weight and BMI (Body Mass Index) were 
36.25±11.11 year, 166.95±9.65 cm, 119.40±19.30 kg and 42.64±4.03 kg/m2, respectively. 
Male and female patients were significantly different in reaching enough EWL% at 12 months 
after surgery (92.9% vs 56% respectively; P=0.012). The significant difference seen in mean 
ages between the two groups at 6 months (P=0.017) was disappeared at 12 months. In logistic 
regression analysis, the only independent factor to predict success was gender.

Conclusion: The patient’s gender, height, weight or BMI, may have a predictive value to reach 
to a desirable weight after sleeve gastrectomy. Further investigations with large sample size are 
necessary to elucidate and predict more detailed findings.
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1. Introduction

aparoscopic Sleeve Gastrectomy (LSG) 
is currently used as the most performed 
bariatric operation worldwide due to its 
feasibility and small learning curve for 
surgeons. Moreover, its long-term weight 

loss has been satisfying in most studies [1, 2]. In sleeve 
gastrectomy as a restrictive procedure, up to 80% of the 
stomach is removed and a tubular conduit is remained. 
Antrum could be removed or preserved [3]. Post-opera-
tion complications are negligible including distal steno-
sis [4] leading to leakage or conduit twist [5, 6]. Nutri-
tional deficiencies does not usually occur [7]. However, 
vitamin B12 deficiency has been reported rarely [8]. All 
these issues made it very popular among surgeons and 
patients as well. 

Despite the fact, there is still no consensus regarding 
factors effective in enough weight loss after sleeve gas-
trectomy. Some patients fail to loose predicted weight 
loss after surgery, which might be due to wrong patient 
selection, technical errors or post-op habitual dietary in-
take of patients [9]. Knowing predictive factors for an 
appropriate weight loss helps us for better patients’ se-
lection and recognizing those who would not probably 
benefit from sleeve gastrectomy to be candidate for other 
bariatric procedures. Therefore, the purpose of this in-
vestigation was to assess predictive factors effective in 
an appropriate weight loss after sleeve gastrectomy. 

2. Methods and Materials

This was a retrospective cohort study. A total of 128 
patients with morbid obesity (103 females and 25 males; 
BMI range: 36.05 to 58.47 kg/m2) operated from Janu-
ary 2017 to January 2019 entered the study. Inclusion 
criteria were Body Mass Index (BMI) more than 40 kg/
m2 or above 35 kg/m2 with comorbidities, age between 
16 to 65 years, and failure of multiple dietetic regimens, 
mental health according to a psychiatric interview, nor-
mal upper GI endoscopy, and treated H. pylori. Exclu-
sion criteria were uncontrolled alcohol or drug abuse, 
those with severe comorbidities with very high risk of 
operation, unwilling to participate in the study, non-co-
operative patients, history of any previous bariatric sur-
geries, severe cardiopulmonary diseases and poor fam-
ily support. All patients underwent a through interview, 
physical examination, laboratory study including thyroid 
function test, liver function test, complete blood count, 
electrolytes, coagulation profile, and BUN, creatinine 
and lipid profile. Patients underwent an upper GI en-
doscopy, abdominopelvic ultrasonography, chest x-ray, 

echocardiography and ECG and were visited by a nutri-
tionist, anesthesiologist, cardiologist, pulmonologist and 
psychiatrist. However, all patients participated in justify-
ing classes to know about the procedure, outcomes, and 
possible complications. 

The operation was started with placing the ports at 
standard sites. The greater curvature was devascular-
ized starting from 4 cm from the pylorus up to the angle 
of Hiss. A conduit of stomach was tailored over a 37-
Fr bougie in all patients using endo GIA linear staplers 
(Covidien or Ethicon). Antrum was preserved. No re-
enforcement was performed. An intraoperative leak test 
was performed using methylene blue gavage through the 
lavage tube. 

Demographic characteristics and patients’ weights after 
6 (113 cases; 92 females) and 12 months (64 cases; 50 
females) were recorded. The success of sleeve was de-
fined either as Estimated Weight Loss (EWL)% ≥ 50% 
at 6 months or EWL% ≥ 65% at 12 months after surgery. 
We had two groups (successful and unsuccessful) at 6 
and 12 months after surgery. 

Data entered SPSS version 22 (SPSS Inc. Chicago, Il, 
The USA). Chi-square and Independent T-test were used 
for qualitative and quantitative measures. We performed 
both univariate analysis (t-test and crosstabs) and multi-
variate analysis to find any independent factor that could 
predict adequate weight loss after sleeve gastrectomy.

Declaration of Helsinki was obeyed in all steps. A writ-
ten informed consent was obtained from all patients. 
Patients were free to leave the study at any time they 
preferred without affecting receiving a routine standard 
care. 

3. Results

The mean±SD of age, height, baseline weight and BMI 
were 36.25±11.11 year, 166.95±9.65 cm, 119.40±19.30 
kg and 42.64±4.03 kg/m2, respectively. Demographic 
characteristics of the study participants are presented 
in Table 1. Male and female patients were significantly 
different in reaching enough EWL% at 12 months af-
ter surgery (92.9% vs 56% respectively; P=0.012). 
The mean height of the patients in successful and un-
successful groups (6 months and 12 months) were also 
significantly different (168.68 vs 163.07; P=0.005 and 
169.20 vs 163.87; P=0.037). The significant difference 
seen in mean ages between the two groups at 6 months 
(P=0.017) was disappeared at 12 months. The mean 
baseline weight and mean BMI were not different be-
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tween the two groups. In logistic regression analysis, the 
only independent factor to predict success was gender.

Moreover, to build a model to predict success follow-
ing surgery, ANCOVA test was used. EWL6M percent-
age was considered as the dependent factor and patients’ 
gender was introduced as the fixed factor while age and 
height were the covariates. In our model the effect of all 
three independent variables and their interactions on each 
other were assessed. There were significant amounts of 
F-value for age and height and these variables had inter-
action effects. However, due to low amounts of “partial 
eta squared” their contribution in the model was not too 
much. Non-significant amounts of F-value for interac-
tions with gender were notable. Besides, a low “ob-
served power” was found for all other non-significant 
amounts of F-values. Furthermore, both height and age 
had negative effects on EWL6month while their interac-
tion was antagonistic. Tests of between-subject effects 
considering EWL12month percentage as the dependent 
variable is presented in Table 2.

Despite the fact, the same method of assessment was 
used for EWL12month but no significant relationship 
was found. Low power of analysis was seen in the as-
sessments of factors, covariates and interactions as well.

4. Discussion

At first, sleeve gastrectomy had been performed as 
the first stage for patients with severe morbid obesity. 
Thereafter, in 1999, LSG was first introduced as a sin-
gle procedure for patients with morbid obesity [10-12]. 
Sleeve gastrectomy is associated with low morbidity and 
mortality rate with leakage as the most life-threatening 
complication [13]. Leakage has been reported up to 
5-6 percent in different studies [14, 15]. In our survey 
we had no leakage. It seems that distal obstruction and 
gastric twist due to technical errors and acceptable nutri-
tional status before the operation are important factors to 
predict leakage. Staple-line reinforcement has not been 
shown to be effective to reduce the risk of leakage [16] 
as was not performed in our study as well. We believe 
that stapling properly to avoid twisting and distal steno-
sis are the most important factors. 

Table 1. Baseline characteristics of the study participants

Variable  Mean±SD or No. (%)

Male participants 25 (19.5)

Age, year 36.25±11.11

Weight, Kg 119.40±19.30

Height, cm 166.95±9.65

Comorbidities
DM 14 (10.9)

HTN 20 (15.6)

Body Mass Index, kg/m2

Baseline 42.64±4.03

At 6 months 30.53±3.43

At 12 months 28.11±3.91

ANNALS OF BARIATRIC SURGERY

Table 2. Predicting %EWL at 12-month follow up as dependent variable

Variable F P

Age 0.032 0.858

Height 0.173 0.679

Sex 0.292 0.591

ANNALS OF BARIATRIC SURGERY
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There is still ambiguity regarding prognostic variables 
for a successful weight loss after bariatric surgeries, 
especially sleeve gastrectomy. The only important fac-
tor in regression analysis in our study was male gender. 
Male patients reached an acceptable weight more prob-
ably than women. There is no study in the literature to 
reach to such a conclusion to our knowledge. It seems 
that men might have obeyed exercise instructions more 
than women postoperatively. Moreover, most of our 
patients did not undergo a second operation due to ad-
equate weight loss following sleeve gastrectomy. No pa-
tient had a nutritional deficit at follow-ups. No Vitamin 
B12 deficiency was found in our series up to the time of 
follow-up. Some degrees of vitamin B12 deficiency has 
been reported in different studies [17]. Mortality rate in 
our series was zero as well which is consistent with some 
other studies without any mortality. However, some 
other investigations reported up to 4-5 percent mortality 
rates [18]. 

Abd Ellatif et al. in an investigation entitled “Long 
term predictors of success after laparoscopic sleeve gas-
trectomy” published in 2015 reported that smaller size 
of used bougie and less distance from the pylorus were 
related to significant %EWL after a mean follow up of 
76 months [19]. Bougies with different sizes were not 
used in our study which could be considered in further 
randomized trials to yield more information. 

Many other studies have investigated the effect of an-
trum removal in sleeve gastrectomy. Francesco Pizza et 
al. [20] in 2020 compared sleeve gastrectomy beginning 
at 2 or 6 from the pylorus and followed patients for 24 
months. They finally concluded that a radical antrec-
tomy improved weight loss at one-year follow-up but 
the effect disappeared after 2 years. Moreover, patients 
who underwent antrectomy complained of GERD more 
frequently than those without it. They did not suggest 
antrectomy in all patients. In our study however, antrec-
tomy was performed in all patients, and a small number 
(5.46%) complained of reflux at one-year follow-up. 

Diego Cadena-Obando et al. [21] in 2020 investigated 
factors which play a role in an effective weight loss fol-
lowing obesity surgery. They reported that inadequate 
weight loss after bariatric surgeries was associated with 
older age, hypertension, abdominal surgery or depres-
sion/anxiety. They included all types of bariatric surger-
ies which could yield a bias to understand the predictive 
factors for each bariatric procedure. Despite the fact, 
depression or anxiety would affect habitual status of pa-
tients after surgery and their dietary intake, and probably 

affects the degree of weight loss. However, we did not 
examine them in our series. 

Even though, a study performed in Poland in 2020 re-
ported that gut microbiota has a role to predict success-
ful weight loss after bariatric surgery. They reported that 
phylum Fusobacteria was the predominant microbiota 
in the oral cavity and phylum Firmicutes in intestinal 
flora in patients who achieved Estimated Weight Loss 
(%EWL) of ≥ 50%. However, phylum Actinobacteria 
and phylum Bacteroidetes were more commonly found 
in those who failed to achieve a desirable weight loss 
[22]. Their study lacked an appropriate sample size as 
they only included 31 patients. Also, the follow-up was 
quite short. However, it could yield a basis for further 
investigations. 

Liang Wang et al. followed 384 patients who under-
went sleeve gastrectomy for 5 years to examine the pre-
dictive factors to achieve a desirable weight loss. They 
finally concluded that only %EWL at 6 months could 
predict weight loss after 5 years of sleeve gastrectomy 
[23]. This study included many patients with a 5-year 
follow-up. 

Furthermore, a worthy review has been issued very re-
cently in February 2021 regarding different aspects of 
a successful bariatric surgery and any type of surgeries 
should be assessed in meta-analysis studies to indicate 
and collect reported findings [24-27]. They stated that 
several definitions are available for weight regain and 
less for insufficient weight loss. Different studies have 
used different definitions, which lead to inconsistency in 
the findings. They listed many factors affecting adequate 
weight loss after bariatric surgery including non-adher-
ence, inactive lifestyle, some psychiatric disorders such 
as depression or eating disorders, dilatation of gastric 
pouch after sleeve gastrectomy etc. Besides, they report-
ed that older age, male gender, higher preoperative BMI, 
mental health issues and some comorbidity are associ-
ated with poorer weight loss after bariatric surgery. De-
spite the fact, they summarized excellently the available 
researches regarding the predictive factors to achieve an 
appropriate weight loss after bariatric surgery. 

Finally, as mentioned above from different studied, 
several factors affect the outcome of a bariatric surgery. 
These factors depend on the study population, ethnicity, 
socioeconomic status and the bariatric procedure. We 
admire the current trend of authors to find predictive fac-
tors to achieve a desirable weight loss in different study 
populations. We hope that these investigations could be 
a material for further reviews and meta-analyses to reach 
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to a conclusion in the upcoming years. This would help 
patients’ selection and also early intervention despite a 
failure in weight loss. 
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