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SUMMARY 

Introduction: Gastric stenosis (GS) after laparoscopic sleeve gastrectomy (LSG) surgery presents with 
symptoms such as nausea, vomiting, epigastric pain and reflux. Endoscopic balloon dilatation can be an effective 
treatment method in most cases of GS. 

Material and Method: Patients who underwent LSG between April 2013 and August 2019 were included in the 
study. The data of the patients were analysed retrospectively. Demographic characteristics such as age, gender, 
body mass index (BMI), postoperative symptoms, symptom onset dates, treatment methods, and number of 
dilatations were recorded. 

Results: Postoperative GS was observed in nine (0.3%) of 301 patients who underwent surgery. The mean age 
of the patients was 36.2±11.4 years, and the mean BMI was 42.4±1.1. All of the patients presented with 
complaints of nausea, vomiting and regurgitation after liquid-solid food intake. Symptoms resolved in six (66%) 
patients with the first endoscopic hydrostatic balloon dilatation, while symptoms disappeared after the second 
session of balloon dilation in three (33%) patients. 

Conclusion: Balloon dilatation is a less invasive, easily applicable and safe treatment method for gastric stenosis 
that occurs after laparoscopic sleeve gastrectomy operations. 

 
ÖZ 

Giriş: Laparoskopik sleeve gastrektomi (LSG) ameliyatı sonrası mide stenozu (GS), bulantı, kusma, epigastrik 
ağrı ve reflü gibi semptomlarla kendini gösterir. Endoskopik balon dilatasyonu çoğu GS vakasında etkili bir tedavi 
yöntemi olabilir. 

Gereç ve Yöntem: Nisan 2013-Ağustos 2019 tarihleri arasında LSG uygulanan hastalar çalışmaya dahil edildi. 
Hastaların verileri retrospektif olarak incelendi. Yaş, cinsiyet, vücut kitle indeksi (VKI), postoperatif semptomlar, 
semptom başlangıç tarihleri, tedavi yöntemleri ve dilatasyon sayısı gibi demografik özellikler kaydedildi. 

Bulgular: Opere edilen 301 hastanın dokuzunda (%0.3) ameliyat sonrası GS görüldü. Hastaların ortalama yaşı 
36,2±11,4 yıl, ortalama VKİ 42,4±1,1 idi. Hastaların tamamı sıvı-katı gıda alımı sonrası bulantı, kusma ve 
regürjitasyon şikayetleri ile başvurdu. İlk endoskopik hidrostatik balon dilatasyonu ile altı hastada (%66) 
semptomlar düzelirken, üç hastada (%33) ikinci balon dilatasyonu seansından sonra semptomlar kayboldu. 

Sonuç: Balon dilatasyon, laparoskopik tüp mide ameliyatları sonrası oluşan mide darlıklarında daha az invaziv, 
kolay uygulanabilir ve güvenli bir tedavi yöntemidir. 
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INTRODUCTION 

Laparoscopic sleeve gastrectomy (LSG) is a type 
of bariatric and metabolic surgery compared to 
biliopancreatic diversion surgeries such as 
laparoscopic roux-en-y gastric bypass (LRYGB) 
and duodenal switch, with a similar effect and low 
morbidity rates (1). There has been a significant 
increase in the frequency and popularity of LSG 
worldwide in the last 10 years. Life-threatening 
complications such as bleeding, leakage and 
gastric stenosis that require multidisciplinary 
approaches and specialist treatments have also 
increased with the increase in the number of 
LSGs (2,3). 

Gastric stenosis (GS) is seen in 0.7% to 4% after 
LGS (4). GS presents with symptoms such as 
nausea, vomiting, epigastric pain and reflux after 
surgery. GS requires repeated hospitalizations 
due to dehydration and malnutrition in untreated 
cases (5). GS after LSG has two types: 
mechanical and functional. Retraction of scar 
tissue, suturing of the stapler line, excessive 
traction of the great curvature by the assistant 
while the stapler is placed, healing of hematoma 
or leaks with scar tissue may cause the 
development of mechanical stenosis (2). In the 
development of the functional type of GS, sharp 
opening or spiralling of the gastric sleeve line 
may cause GS, as well as other mechanisms, 
such as the rotation of the gastric tube formed by 
the asymmetric traction of the greater curvature 
with a volvulus-like mechanism (6,7). 

The treatment of GS is controversial. The type of 
invasive procedure, the duration of the interval, 
the type of dilatation procedures to be selected, 
and when to place the metallic stent are among 
the active topics of discussion (8). There is still 
no consensus on when and which surgical 
methods, such as simple seromyotomy, 
stricturoplasty, or some bypass procedures, 
should be used in the failure of less invasive 
procedures (7,9). 

Herein, we aimed to share the patients who 
developed GS after LSG and were treated with 

balloon dilatation. At the same time, we wanted 
to emphasize that endoscopic balloon dilatation 
may be a sufficient treatment method alone in 
most cases with GS. 

MATERIAL AND METHOD  

The study was performed according to the 
Helsinki Declaration. Ethics committee approval 
was obtained from the University of Health 
Sciences Tepecik Training and Research 
Hospital ethics committee. (Decision number 
2020/10-34). A total of 301 patients who 
underwent LSG between April 2013 and August 
2019 at University of Health Sciences Tepecik 
Training and Research Hospital, General Surgery 
Clinic, were retrospectively analysed. Nine 
patients were diagnosed with gastric stenosis 
and presented with persistent nausea, vomiting 
and regurgitation symptoms at the postoperative 
follow-up and with upper gastrointestinal 
endoscopy findings. The first admission dates of 
these patients to the hospital with symptoms 
such as age, gender, BMI, persistent nausea, 
vomiting and regurgitation were recorded (Table 
1). 

Diagnostic endoscopy and balloon dilatation were 
performed under deep propofol sedation by 
experienced endoscopists of the same surgical 
team. During endoscopy (Pentax 29 V outer 
diameter 9.8 mm), patients with sharp angulation, 
stenosis, and food residue proximal to the sleeve 
gastrectomy line were evaluated as having GS 
(Figure 1). An endoscopic hydrostatic balloon 
dilatation procedure was applied to these patients 
for 1-minute periods in the same session (20 mm 
TTS (through the scope) Boston Scientific) 
(Figure 2). The dilatation procedure was repeated 
one week later in patients with recurrent and 
resistant symptoms. 

Statistical Analysis 

Data were evaluated in the IBM SPSS Statistics 
25.0 (IBM Corp., Armonk, New York, USA) 
statistical package program. Descriptive statistics 
were given as unit number (n), percentage (%), 
and mean  ± standard deviation (± s s).  
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Table 1. Demographic and clinical characteristics of the patients. 

Patient Gender Age BMI 
(kg/m2) 

First application 
with symptoms 

(days) 

Symptoms 

(Nausea,  
vomiting, regurgitation) 

Location  
of  

stenosis 

Number of 
dilatations 

1 F 28 41.2 42 +/+/+ Incisura Angularis 1 

2 F 45 42.8 28 +/+/+ Incisura Angularis 2 

3 M 40 42.2 40 +/+/+ Incisura Angularis 1 

4 M 26 41.9 17 +/+/+ Incisura Angularis 2 

5 F 27 44.8 30 +/+/+ Incisura Angularis 1 

6 F 38 41.6 44 +/+/+ Incisura Angularis 1 

7 F 50 41.4 38 +/+/+ Incisura Angularis 1 

8 F 52 43.5 25 +/+/+ Incisura Angularis 1 

9 M 20 42.2 50 +/+/+ Incisura Angularis 2 

 

 

Figure 1. There is a sharp angulation in the incicura angularis 
localization and food residue behind it. 

 

Figure 2. Dilatation with TTS balloon. 
 

RESULTS 

GS was seen in nine (%3) of 301 patients who 
underwent LSG. Six (%66,7) of the patients were 
female, and three (%33,3) were male. The mean 

age of the patients was 36.2 ± 11.4 years, and 
the mean BMI was 42.4 ± 1.1. All of the patients 
presented with complaints of nausea, vomiting, 
and regurgitation after intake of liquid and solid 
food. The mean admission time after surgery was 
34.8 ± 10.5 days. 

The first admission of the patients with 
complaints of nausea, vomiting after LSG and 
regurgitation after intake of liquid and solid food 
was on average the 5th week. Diagnostic and 
interventional endoscopy was performed on the 
patients after admission. 

Sharp angulation in the incicura angularis 
location of the stomach, stenosis, and food 
residue in the proximal stenosis was detected in 
all patients' upper gastrointestinal endoscopy. An 
average of 1.3 ± 0.5 sessions of endoscopic 
hydrostatic balloon dilatation was applied to 
patients with GS in one-minute periods in the 
same session. While symptoms improved with 
the first endoscopic hydrostatic balloon dilatation 
in 6 (%66,7) patients, symptoms disappeared 
after the second session of balloon dilatation in 
three (%33,3) patients. 

DISCUSSION 

LSG has been reported as an excellent 
procedure to resolve comorbidities associated 
with overweight and morbid obesity in many 
studies (10,11). LSG has some advantages over 
other bariatric surgical procedures, such as roux 
en Y gastric bypass (RYGB) and duodenal 
switching. Access to the remnant stomach and 
duodenum is possible since the intestinal 
passage is intact after LSG, there is no risk of 
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internal herniation, and biliopancreatic diversion 
surgeries, such as LRYGB or duodenal 
switching, can be performed as a second-line 
procedure in patients with insufficient weight loss 
(12). GS is a complication that can be seen after 
LSG. In recent years, the risk of postoperative 
GS has increased due to the increase in the rate 
of LGS (1). In our study, the incidence of GS after 
LSG was found to be 3%, which was reported to 
be between %0.7 and %4 in previously published 
studies (4,5). 

Most cases with GS are symptomatic in the first 
six weeks after surgery. It is characterized by 
refractory dysphagia, nausea, vomiting and food 
regurgitation after surgery. Early diagnosis and 
treatment leads to better results (13). Symptoms 
and endoscopic examination are the most 
important factors in the diagnosis of GS. Similar 
symptoms were observed in our cases, with 
vomiting as the main symptom, and weight loss 
was greater than expected. The symptoms of our 
patients were observed in the fifth week (earliest 
3rd week, latest 12th week), which was also 
compatible with the literature. In some stenoses, 
the gastric tube is well visualized on endoscopic 
examination. Radiological studies with barium or 
computed tomography are needed to investigate 
the cause of GS (1,2). However, in the diagnosis 
of GS in our cases, the comfort and easy 
accessibility of the endoscopy unit of our clinic, as 
well as the mechanical stenosis seen at the 
incisura level in all our cases, was the first choice 
of upper gastrointestinal endoscopy for diagnosis. 

According to many studies, the most common 
site of GS is the incisura (14,15). Despite this, 
Donatelli et al (16) and Rebibo et al (5) reported 
that GS was most common in the mid-body of the 
corpus and then in the incisura. The surgical 
technique of LSG is mostly standardized. 
However, there may be minor differences in each 
surgical step, such as the diameter of the 
dilatation plug used, the placement of the 
dilatation plug up to the duodenum, the traction of 
the assistant to the lateral, the distance of the 
stapler to the pilorus, the distance of the staples 
to the dilatation plug, the applications used for 
bleeding applied to the stapler line and to 
increase tissue resistance, which may vary from 
the surgical team to the team. As the same 
surgical team repeats similar errors, we believe 

that these differences affect mechanical or 
functional stenosis or, in some cases, the 
localization of the stenosis. Incisura level and 
mechanical stenosis development in nine GS that 
developed in our LSG cases with the same 
surgical team supports our thesis. 

Revision surgeries are performed in cases where 
endoscopic dilatation after LSG, stenting in 
resistant cases, and endoscopic procedures fail. 
Two types of balloon dilatation have been defined 
in GS treatment. The first is the controlled radial 
expanding balloon (TTS (through the scope) 
balloon) applied through the working channel of 
the endoscope, and the second is the achalasia 
balloon, which requires a guide wire and provides 
stronger dilatation (2,3). 

In two different studies with a TTS balloon, Schnell 
et al. (17) achieved %44 success, Ogra et al. (18) 
achieved %11 success, whereas Nath A et al. (19) 
achieved %69 success with hydrostatic balloon 
dilatation in 33 patients. These success rates of 
%70.6 and %86.6 have been reported in studies 
with achalasia balloon dilatation (5). Although 
studies with TTS balloon dilatation have lower 
success rates than achalasia balloon dilatation, it 
is seen as its advantages that it can be applied 
through the endoscope working channel, its 
application with direct image guidance and it is 
less traumatic. Our dilatation experience in GS 
has been with the TTS hydrostatic balloon. In our 
study, we achieved symptomatic success in all of 
our patients, in the first dilatation procedure in six 
patients and in the second dilatation procedure in 
three patients. These success rates are higher 
than those in the literature. Among the reasons 
affecting these results we obtained may be that 
LSG is performed by the same team, and the 
stenosis is less complicated as a result of the 
team's application with the same care and 
standard moves during the lateral traction of the 
stomach, especially the placement of the dilatation 
boug and staples at every stage of the surgery. 

CONCLUSION  

There are many different methods in the treatment 
of GS after LSG. TTS balloon dilatations are much 
less invasive, easily applicable, easily accessible 
and safe than endoscopic stent applications and 
surgical revision procedures and are effective 
methods comparable to other methods. 
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