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Abstract
Background  We aim to assess the effects of gastric posterior fixation with fibrin sealant in laparoscopic sleeve gastrectomy 
in aspects of 12th-month body mass index and gastric volume.
Methods  The patients who underwent laparoscopic sleeve gastrectomy between January 2019 and February 2021 were 
divided into two groups preoperatively. The first 75 patients were appointed to the posterior fixation group, and the second 
75 were to the control group. Changes in gastric volume and body mass index were assessed in the postoperative 12th month.
Results  There were 110 patients in the final analysis. Fifty-four patients had posterior fixation, and 56 had only laparoscopic 
sleeve gastrectomy. The posterior fixation group was superior in terms of total weight loss rate (39.1% vs. 34.5%, p<0.001) 
and less gastric volume increase rate (39.8% vs. 164.7%, p<0.001) in the postoperative 12th month.
Conclusion  Our study suggests that posterior fixation with fibrin sealant in laparoscopic sleeve gastrectomy is a promising 
method for preventing weight regain and creating a need for revision surgery.
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Introduction

The laparoscopic sleeve gastrectomy (LSG) is the most per-
formed surgical treatment of obesity due to its safety and 
efficacy [1]. The primary rationale behind this surgery is 
minimizing the gastric volume (GV) and causing a physi-
cal restriction with maximum safety and effectiveness [2]. 
Even though it is considered an efficient method, more than 
a quarter of the patients regain weight [3].

The persistence of obesity is the reason for 87% of bariat-
ric revision surgeries and 12.2% of obese patients undergo-
ing revision surgery in the following 10 years after the LSG 
[4]. Since revision surgery increases the risks of short-term 
complications, different techniques are tried to decrease 

revision surgery necessity. An FDA-approved material, 
fibrin sealant, is one of the materials that is used in bariatric 
surgery to prevent short-term and long-term complications. 
It has been used in many studies in the literature that fibrin 
sealant prevents leakage, bleeding, vomiting, dysphagia, and 
adhesion-related twisting [5].

It is known that fibrin glue was used as a supporting mate-
rial in many cases in the literature. [5] Posterior fixation 
with fibrin glue preserves the gastric curve more efficiently 
in the postoperative term. This preservation ensures a better 
postoperative recovery with less morbidity and more weight 
loss. [5, 6] Thus, posterior fixation is a favorable factor for 
the improvement of quality of life and success of the surgery.

It is hypothesized that the increase in remaining gas-
tric tissue’s volume would be less since posterior fixation 
adheres the stomach from the staple line to the neighboring 
posterior tissues. This study aims to evaluate the effects of 
posterior fixation with fibrin sealant in LSG on body mass 
index (BMI) and GV.
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Materials and methods

Data from the patient who underwent LSG in our hospital 
between January 2019 and February 2021 were collected 
prospectively. Patients were divided into LSG + posterior 
fixation (PF) and LSG only. The first 75 patients presented 
to our clinic were included in the LSG+PF group, and the 
following 75 patients were included in the LSG-only group. 
Forty patients were excluded from the study due to loss of 
follow-up. Fifty-four patients in LSG+PF and 56 in LSG 
only group were included in the final analysis.

The same surgeon operated on all of the patients. Follow-
ing the transection, bleeding control, and leakage test with 
methylene blue, the stomach was placed anatomically. In the 
LSG+PF group, 4 ml of fibrin glue (Tisseel, Baxter, Deer-
field, Illinois, USA) were applied to the posterior surface of the 
remaining gastric tissue starting from the stapler line (Fig. 1).

For the analysis of the GV change, computed tomography 
imaging in the postoperative 2nd day and 12th-month were used. 
The same experienced gastrointestinal diagnostic radiologist did 
radiological assessments. The remaining gastric tissue’s volume 
was calculated using length, width, and depth calculated from 
2D and 3D images. Following the calculations, all three diam-
eters were multiplied (length*width*depth)cm3, and the result 
was considered as the remaining gastric volume (Fig. 2).

The percent change in GV was calculated with 
[

Initial GV−12th Month GV

Initial GV
× 100

]

 , and the decrease in BMI was 

calculated with –
[

Initial BMI−12th Month BMI

Initial BMI
× 100

]

 . Results 
greater than zero were accepted as an increase in GV and a 
decrease in BMI.

The chi-square (x2) test was used to compare the cate-
gorical variables between the two groups. Mann–Whitney 
U and Student t tests were used to compare the numerical 
variables. Paired samples test and Wilcoxon signed rank test 
were used to compare the continuous variables. IBM SPSS 
Statistics for Windows, Version 22.0, was used for the sta-
tistical analyses.

Results

One hundred ten patients were included in the final analysis. 
56 (50.9%) patients underwent LSG+FP, while the remain-
ing patients underwent LSG only. 101 (91.8%) patients were 
female. The median age of the patients was 36 years. 105 
(95.5%) patients had class III obesity, and the remaining 
had class II obesity on their first visits. 35 (31.8%) patients 
had at least 1 obesity-related comorbidity preoperatively. 
In total, 19 (17.3%) patients had 1 comorbidity, 13 (11.8%) 
patients had 2, 2 (1.8%) patients had 3, and 1 (0.9%) patient 

Fig. 1   Intraoperative image following the injection of fibrin sealant
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had 4 obesity-related comorbidities. No difference was seen 
in gender, age, initial obesity class, or obesity-related mor-
bidity between the two groups (p=0.74, 0.471, 0.676, and 
0.223, respectively). Patient characteristics are shown in 
Table 1.

Initial BMI and postoperative 2nd-day GV were similar 
in both groups, p=0.48 and p=0.082, respectively. LSG+PF 
group patients’ postoperative 12th-month BMI was lower, 

and absolute BMI reduction was significantly higher com-
pared to the LSG-only group (27.82 kg/m2 vs. 29.4 kg/m2, 
p=0.031 and 17.9 vs. 15.05, p=0.001, respectively). The total 
weight loss rate was higher in the LSG+PF group (39.13% vs. 
34.5%, p<0.001, respectively). In the postoperative 12-month 
follow-up, the LSG-only group was prone to have a more GV 
increase rate (164.72% vs.39.76%, p=0.001, respectively). 
The details on BMI and GV are presented in Table 2.

Fig. 2   Dimensional computed tomography image of gastric volume calculation

Table 1   Patient characteristics Total (n=110) LSG+PF (n=56) LSG only (n=54) p

Gender (female) 101 (91.8%) 52 (92.9%) 49 (90.7%) 0.740
Age, median (IQR) 35 (15) 36 (19) 34 (12) 0.471
Initial obesity (class III) 105 (95.5%) 54 (96.4%) 51 (94.4%) 0.676
Initial comorbidity (0) 75 (68.2%) 35 (62.5%) 40 (74.1%) 0.223

Table 2   Weight and gastric 
volume

GV Gastric volume, BMI body mass index, TWL total weight loss, *Student t test

Total (n=110) LSG+PF (n=56) LSG only (n=54) p

Initial GV, median (IQR) 48.04 (19.65) 48.77 (16.14) 43.99 (23.36) 0.082
1st-year GV, median (IQR) 91.18 (63.39) 70.64 (45.74) 114.66 (53.32) <0.001
GV increase rate, median (IQR) 112.84 (145.3) 39.76 (92.76) 164.72 (125.64) <0.001
Initial BMI (kg/m2), median (IQR) 44.85 (6.58) 45.6 (8.08) 44.05 (6.65) 0.480
1st-year BMI (kg/m2), median (IQR) 28.6±3.95 27.83±3.91 29.41±3.86 0.036*
%TWL 36.86±7.39 39.13±6.69 34.5±7.4 <0.001*
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Discussion

This study reports the 12-month follow-up of the patients 
who underwent LSG with and without PF. Obesity is a 
chronic disease that causes various comorbidities [7]. In our 
study, 35 (31.8%) patients had at least one obesity-related 
comorbidity. Even lifestyle change is a crucial necessity 
for the treatment of obesity and obesity-related comorbidi-
ties, different surgical approaches can be used to treat obese 
patients when the lifestyle change is not enough alone [8].

LSG is the most preferred surgical approach for treating obe-
sity and obesity-related comorbidities [1]. The surgery causes 
biochemical and mechanical changes, resulting in increased 
satiety and decreased calorie intake. The 7-year follow-up 
results of SLEEVEPASS Trial [9] showed that patients with 
LSG lose 47% (95% CI, 43–50%) of their initial weight. The 
percent total weight loss (%TWL) in our patients’ postoperative 
12th-month follow-up was 36.85% (95% CI, 35.46–38.26%).

Abdallah et al. reported the differences between 2 and 
6 cm from the pylorus antrectomy [10]. In the postopera-
tive 12th-month follow-up, the percent excess weight loss 
(%EWL) was significantly higher in the 2-cm group (63.8% 
vs. 51.9%, p=0.0001). Following the 2-cm approach, the 
mean %TWL in our series was 36.8. In the same study by 
Abdallah et al. [10], gastric leakage and late vomiting rates of 
the 2-cm group were 3.8 and 13.5, respectively. In our study, 
no patient had postoperative gastric leakage or late vomiting.

Weight loss is a complex process that includes medical, 
psychological, and lifestyle factors. Although this complexity 
brings different parameters that affect the result, it is reported 
that the initial surgical technique is the most contributing factor 
in obesity treatment [11]. Ferrer-Marquez et al. [12] reported a 
significant increase in gastric volume from postoperative 1st to 
12th month (68.39 vs. 122.58 cm3, p<0.001). This increase in 
gastric volume had no significant correlation with the percent 
excess body mass index loss (r = 0.01; p= 0.910). In complete 
contrast, our study showed a significant increase in weight loss 
parallel to less gastric volume increase in LSG+PF group.

The sleeve gastrectomy is a promising method in obesity 
treatment. Still, the long-term follow-up studies show that many 
of the patients require another revision surgery due to different 
causes [13]. A study showed that the ratio of revision surgery 
requirement increases up to 15.3% in the postoperative 8th year 
[14]. A national study by Lazzati et al. [4] reported that 87% 
of revision bariatric surgeries are caused by weight regain. Our 
study showed that the LSG+PF group had a significantly higher 
reduction in BMI and a lower rate of GV increase compared to 
LSG only group. Considering that weight regain is the primary 
cause of revision surgeries, our PF technique can decrease the 
revision surgery rates by reducing the weight regain [4].

Fibrin sealant is a United States Food and Drug Administra-
tion approved hemostat, cement, and adhesive material since 

1998 [15]. Its adhesive effects in tissue grafts were reported in 
a study by Uğur et al. [16] in patients with distal vaginal agen-
esis. The usage of FS in bariatric surgery was first described in 
the management of patients with gastric leakage following gas-
tric bypass surgery [17]. FS was efficient in treating 7 patients 
with leakage. Although these patients required more than one 
FS injection, it proved the material’s efficacy on gastric tissue 
adhesion. Coşkun et al. [5] reported a 1000-case series with FS 
in LSG. They reported better hemostasis for the stapler line and 
fewer complications, including leakage, twist, and stricture. 
Kızılkaya et al. [6] described that FS injection has resulted in 
fewer complications (2.1% vs. 11.7%, p=0.008) and a lower 
BMI (28 kg/m2 vs. 32.8 kg/m2, p<0.001) in the postoperative 
6th-month. Similar to the aforementioned study, the LSG+PF 
group had a better weight reduction compared to the LSG-
only group. In addition, the LSG+PF group had a significantly 
smaller GV in the postoperative 12th month.

Predicting the outcome of the surgery by the RGV is a 
widely used technique. Different methods can be used to cal-
culate the RGV. Pilone et al. evaluated their patients with 3D 
CT scans and lower RGV was significantly associated with 
a higher %EWL in the postoperative 12th month (31.9% vs. 
51.8%, p<0.05) [18]. Doğan et al. [19] used intraoperative CO2 
inflation to measure the RGV and it did not show any significant 
relationship with weight loss in the postoperative 6th, 12th, and 
24th months. In our study, we used the 3D CT scan to measure 
the RGV, and it was statistically significant with weight loss.

The rationale behind the LSG is GV reduction and limiting 
the nutritional intake. Thus, the effects of postoperative GV are 
widely researched in LSG. The initial sleeve size is reported 
not to affect weight loss in the short-term but is associated with 
increased weight regain in long-term follow-up [20]. Hanssen 
et al. [21] reported the correlation between postoperative 6th-
month GV and %EWL. These two parameters were inversely 
correlated (r2=0.316, p=0.001). Thus, postoperative GV can 
be used safely in indicating surgical success and lost weight 
protection. The LSG+PF group had a nonsignificant bigger 
GV in the postoperative 2nd day and higher BMI postopera-
tively. Even though these results are poor prognostic factors, 
the LSG+PF group had superior 12th-month results.

Conclusion

Posterior fixation in LSG is promising for higher weight loss 
and lower GV increase rate. Its role in surgery is a safer and 
more efficient treatment. Our study reports the first 12th-
month of follow-up in patients with PF. The major limitation 
of this study is the lack of reporting the long-term result of 
this newly described technique, and long-term results will 
be reported in the future using the data of the patients who 
completed the follow-up.
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