
Postępy Nauk Medycznych, t. XXVIII, nr 9, 2015

647

©Borgis

*Artur Binda, Paweł Jaworski, Adam Ciesielski, Wiesław Tarnowski

Stricture after laparoscopic sleeve gastrectomy – case report

Zwężenie po laparoskopowej, rękawowej resekcji żołądka – opis przypadku

Department of General, Oncological and Digestive Tract Surgery, Medical Centre of Postgraduate Education, Warszawa
Head of Department: prof. Wiesław Tarnowski, MD, PhD

S u m m a r y

One of the specific complications associated with laparoscopic sleeve gastrectomy is 
sleeve stenosis. It takes place mostly at the incisura angularis. We describe a 17-year-old 
patient with a stricture of sleeve and symptoms of severe gastrointestinal obstruction im-
mediately after surgery. The patient underwent relaparoscopy on the 21st postoperative 
day, followed by two sessions of endoscopic dilatation using balloons with a diameter of 
16 and 18 mm, respectively, on the 28th and the 41st postoperative day. Relief of clinical 
symptoms was obtained despite persisting mediocre degree of stricture in the radiologi-
cal image. The study presents the course and outcomes of treatment, and discusses the 
basic issues related to the strictures after laparoscopic sleeve gastrectomy basing on the 
available literature.

Treatment of the strictures after sleeve gastrectomy is generally long-term and difficult 
and requires a lot of experience from the surgical and endoscopic team. The choice of the 
method of dealing with this complication depends on experience, the length of stricture 
and its location. Development of a surgical technique preventing the occurrence of stric-
ture is of great importance.

S t r e s z c z e n i e

Jednym ze specyficznych powikłań związanych z laparoskopową, rękawową resek-
cją żołądka jest zwężenie wytworzonego mankietu. Do zwężenia dochodzi najczęściej 
w okolicy kąta żołądka. Opisujemy przypadek 17-letniej pacjentki, u której doszło do 
zwężenia wytworzonego mankietu i wystąpienia objawów wysokiej niedrożności prze-
wodu pokarmowego bezpośrednio po zabiegu operacyjnym. U pacjentki wykonano 
relaparoskopię w 21. dobie pooperacyjnej, a następnie przeprowadzono dwie sesje 
rozszerzania endoskopowego przy użyciu balonów o średnicy 16 i 18 mm odpowied-
nio w 28. i 41. dobie pooperacyjnej. Uzyskano ustąpienie objawów klinicznych pomimo 
utrzymywania się miernego stopnia zwężenia w obrazie radiologicznym. W pracy przed-
stawiono przebieg i wyniki leczenia oraz omówiono podstawowe zagadnienia związane 
ze zwężeniem wytworzonego mankietu po rękawowej resekcji żołądka na podstawie 
dostępnej literatury.

Leczenie zwężeń po rękawowej resekcji żołądka jest trudne, na ogół długotrwałe i wy-
maga dużego doświadczenia od zespołu chirurgicznego i endoskopowego. Wybór me-
tody postępowania w przypadku tego powikłania zależy od posiadanego doświadczenia, 
długości zwężenia i jego lokalizacji. Ogromną rolę odgrywa wypracowanie techniki opera-
cyjnej zapobiegającej wystąpieniu zwężenia.

INTRODUCTION
Bariatric surgery is a recognized method of treat-

ing morbid obesity (1-5). Sleeve gastrectomy, gaining 
increased popularity, is one of the operating methods 
used in the surgical treatment of obesity (6, 7). One of 
the specific complication associated with this procedure 
is stenosis of the sleeve (8, 9). The choice of the method 
of dealing with this complication depends on experi-

ence, the length of stricture and its location. The primary 
method of treating strictures after sleeve gastrectomy 
is dilatation with endoscopic balloons (10, 11). In the 
absence of efficacy of endoscopic methods, surgery 

should be considered (10, 12-14). We describe a case 
of successful endoscopic balloon dilatation in the man-
agement of symptomatic stricture after sleeve laparo-
scopic gastrectomy in a 17-year-old female patient.
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CASE REPORT
A 17-year-old female patient, with arterial hyperten-

sion and body mass index (BMI) of 42.7 kg/m2, was 
qualified for a bariatric surgery. In September 2010, the 
patient underwent a laparoscopic sleeve gastrectomy. 
To calibrate the sleeve, a 36Fr gastric tube was used, 
the staple line was oversewed with V-Lock (Covidien). 
The surgery proceeded as planned, the operative time 
was 150 minutes. On day 1, control water-soluble 
contrast study was performed. It is a routine proce-
dure used in our center. The study found no passage 
of contrast into the distal sleeve. A similar image was 
maintained despite repeating the examination twice at 
intervals of tens of minutes (fig. 1). On postoperative 
day 2, the patient underwent diagnostic esophagogas-
troduodenoscopy. The examination showed significant 
swelling of the mucosa of the sleeve, closing the gas-
tric lumen, at the location corresponding to the level 
of obstruction in the radiological image and a stricture 
at a short section enabling the passage of a gastro-
scope to the distal section of the stomach. Strict diet 
was administered, treatment was implemented using 
intravenous fluids, proton pump inhibitors, H2 blockers 
and non-steroidal anti-inflammatory drugs. On day 3, 
a contrast swallow test was performed, passage of 
contrast into the duodenum was found, with much ob-
structed passage in the middle of the body of the stom-
ach. On day 10, control esophagogastroduodenosco-
py was performed (with gastroscope 12 mm) to give 
passage to the distal part of the stomach by a signifi-
cant degree of stricture at the previously described lo-
cation – enteral nutrition tube was positioned. Another 
contrast swallow test was performed, on day 15, again 
found no passage of contrast. The patient still experi-
enced symptoms of high gastrointestinal obstruction. 
It was decided to perform a revision surgery. On the 
21st postoperative day, relaparoscopy was performed 
to find stricture in the area of incisura angularis with 
inflammatory infiltration involving the stomach serous 
and adhesions to the omentum and duodenum. The 
adhesions were released without achieving improve-
ment – the stricture was still present, as confirmed 
by an intraoperative gastroscopy. Since the length of 
stricture was approximately 1 cm, it was decided to 
attempt to perform an endoscopic dilatation or a tem-
porary stenting and radical surgery was abandoned. 
When removing the gastroscope, the enteral nutrition 
probe was accidentally removed. After the surgery, the 
symptoms of high obstruction persisted. Complete 
parenteral nutrition was administered and the patient 
was qualified for endoscopic balloon dilatation. The 
first session was held 28 days after sleeve gastrectomy 
using a balloon with a diameter of 16 mm under fluo-
roscopic guidance. During the procedure, no lumen 
was found at the location of the stricture but a passage 
of the endoscope was made and after the dilatation, 
a tube was positioned for enteral nutrition. Nutrison, 
1000 ml (Nutricia) and 5% glucose, 500 ml were dosed 
daily through the probe. At the same time, the patient 

had orally administered liquid diet. On the 41st postop-
erative day, another session of dilatation was performed 
with an endoscopic balloon with a diameter of 18 mm. 
Due to good tolerability of oral diet on successive 
days, the enteral feeding tube was removed. A control 
water-soluble contrast study showed no signs of dif-
ficult passage, despite the presence of a mild stenosis 
in the radiological image (fig. 2). The patient suffered 
no nausea, no vomiting, exhibited good tolerance of 
mixed diet and was discharged home on postopera-
tive day 45, 4 days after the second session of balloon 
dilatation. The patient came to follow-up appointments 
in accordance with the schedule developed by our 
center, that is: after 3, 6, 9, 12 and 24 months. During 
the follow-up, she reported no nausea, vomiting, no 
dysphagia. The control laboratory tests performed af-
ter 12 and 24 months showed normal peripheral blood 
morphology and the levels of folic acid, vitamin B12 and 
iron. The radiographs made after 24 months, despite 
the stricture found, showed free passage of the con-
trast into the distal sleeve and duodenum (fig. 3). Body 
mass index of the patient before the operation was 
42.7 kg/m2, and her weight was 122 kg. Parameters of 
weight loss after 12 and 24 months were, respectively: 
%EWL – 81.4 and 86.6%, BMI – 26.3 and 25.2 kg/m2, 
her weight was 75 and 72 kg.

DISCUSSION

Stricture of the sleeve after laparoscopic sleeve 
gastrectomy is a rare complication. The frequency 
ranges from 0 to 4% (8, 9, 15, 16). Diagnosis is based 
on clinical symptoms, radiological studies of the up-
per gastrointestinal tract and esophagogastroduode-
noscopy (10, 13). Symptoms of the stricture within the 
produced sleeve are typical for high obstruction and 
include nausea, vomiting and the lack of oral diet toler-

Fig. 1. Water-soluble contrast study showing complete obstruction 
– 1st postoperative day.
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ance. Delayed diagnosis or inadequate treatment can 
lead to dehydration, prerenal kidney failure and dete-
rioration of the general condition of the patient. In the 
case described, the stricture was found on the first 
postoperative day, during routine radiological exami-
nations performed. Clinical symptoms in the form of 
vomiting and dysphagia appeared when trying to im-
plement an oral diet. Impairment of the passage imme-
diately after the surgery is associated, in most cases, 
with the swelling of tissues and disappears after a few 
days of conservative treatment. In the case described, 
on the second postoperative day, gastroscopy was 
performed to find stricture and swelling of the mucosa 
but an endoscope passage was performed into the an-

trum with visualization of the pylorus. Gastroscopy in 
the complete absence of the passage of contrast in ra-
diological examinations immediately after the surgery 
enables assessing whether it is possible to passage 
an endoscope to the distal part of the stomach. In the 
case of total closure of the sleeve lumen, early surgi-
cal intervention should be considered (17, 18). In our 
case, an attempt of conservative treatment was taken 
and i.v. fluids, a proton pump inhibitor, an H2 blocker 
and non-steroidal anti-inflammatory drugs were admin-
istered. Subsequent gastroscopy was performed on 
the 10th postoperative day, enteral nutrition tube was 
positioned and feeding started. Administration of nutri-
tion is essential for the conservative treatment of stric-
ture after sleeve gastrectomy. In the case of preserved 
passage to the duodenum, enteral nutrition is prefer-
able, as compared to complete parenteral nutrition.

Due to persistent clinical symptoms of high obstruc-
tion and total lack of passage in subsequent radiologi-
cal examinations, the patient was qualified for relapa-
roscopy. In the literature, there are cases described of 
early revision intervention in the case of symptomatic 
strictures (17, 18). Revision surgery can be effective in 
the presence of a large hematoma causing external 
compression or incorrect continuous suture causing 
kinking of the narrow sleeve. In such a situation, an 
effective management is to evacuate the hematoma or 
cut the continuous suture (17, 18). In our case, during 
relaparoscopy, inflammatory infiltration and adhesions 
to the greater omentum and the duodenum were found 
in the area corresponding to the stricture. After the re-
lease of adhesions, there was no improvement, which 
was confirmed during intraoperative endoscopy. It was 
not possible to reveal the continuous suture of the 
staple line. Establishment of a continuous suture can 
encourage the kinking of the sleeve. Many surgeons 
oversew the staple line (9). The aim is to reduce the rate 
of leaks and bleeding from the staple line. There are, 
however, prospective, randomized studies showing 
that oversewing staple line using a continuous suture 
do not affect the percentage of leakages and bleeding, 
but favor the occurrence of strictures (19). Accordingly, 
the merits of suturing the staple line is questioned (20). 
Switching to the use of fibrin glue to protect the staple 
line can reduce the incidence of symptomatic stric-
tures (12). It seems that the diameter of the bougie 
used for calibration has smaller influence on the occur-
rence of strictures. Bougies having diameters of 16 to 
60Fr are used (9). The rates of strictures in the case of 
the use of bougie with a larger diameter varies between 
0.0 and 3.9% (8, 9, 21). The use of smaller diameter 
gastric bougies, for example, 34Fr, is not associated 
with a higher risk of strictures (15). In our patients, 36Fr 
bougie was used.

Due to the fact that the length of the stenosis re-
corded during the relaparoscopy was only about 1 cm, 
radical treatment was abandoned and the patient was 
qualified for endoscopic treatment. Two sessions of 
dilatation were performed using 16 and 18 mm en-

Fig. 3. Long-term result.

Fig. 2. Contrast X-ray after endoscopic balloon dilatation.
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doscopic balloons, respectively, on the 28th and 41st 
postoperative day. Short-segment stenosis may be 
treated successfully, in most cases with endoscopic 
balloon dilatation. In order to obtain the absence of 
clinical symptoms, typically it is required to perform 
several sessions (8, 10, 11). The available literature 
includes no clear recommendations on when, after 
the initial surgery, endoscopic management can be 
attempted. One of the reports shows a regimen of 
endoscopic dilation consisting of five sessions, using 
a balloon with a diameter of 40 mm and gradually in-
creased pressure. The duration of the session was 10 
to 20 minutes. According to the authors, in the case of 
no success, the regimen may be repeated after one 
month (11). Dilation should be continued, if gradual im-
provement takes place, until oral diet is well-tolerated. 
In order to allow oral intake, a self-expanding stent may 
be considered. Opinions on the effectiveness of this 
procedure in the case of stricture seem to split (10, 22). 
Failure of endoscopic treatment warrants consider-
ation of redo surgery. This situation relates primarily to 
long-segment stenosis. The possible surgical options 

include: Roux-en-Y gastric bypass, seromyotomy or 
the Heineke-Mikulicz stricturoplasty (10, 12-14). In ex-
treme cases, a need for gastrectomy was reported (11).

In our case, the symptoms disappeared after two 
sessions of endoscopic dilatation using 16 and 18 mm 
balloons. The patient was discharged with a well-toler-
ated oral diet on the 45th postoperative day. During the 
48-month follow-up, satisfying parameters of weight 
loss were recorded with complete resolution of clinical 
signs of the stricture and lack of nutritional deficien-
cies, despite the presence of mild stenosis in contrast 
swallow study.

CONCLUSIONS

Treatment of the described complication of 
sleeve gastrectomy is difficult and requires a lot of 
experience from the surgical and endoscopic team. 
Development of a surgical technique preventing 
the occurrence of stricture is of great importance. 
Treatment in these cases is generally long-term, in 
connection with which both the surgeon and the 
patient must show great patience.

received/otrzymano: 09.08.2015
accepted/zaakceptowano: 03.09.2015

B I B L I O G R A P H Y

1. Buchwald H, Avidor Y, Braunwald E et al.: Bariatric surgery: a systema-
tic review and meta-analysis. JAMA 2004; 292: 1724-1737. Erratum in: 
JAMA 2005; 293: 1728.

2. Dixon JB, Zimmet P, Alberti KG et al.: International Diabetes Federation 
Taskforce on Epidemiology and Prevention. Bariatric surgery for diabe-
tes: the International Diabetes Federation takes a position. J Diabetes 
2011; 3: 261-264.

3. Schauer PR, Kashyap SR, Wolski K et al.: Bariatric surgery versus inten-
sive medical therapy in obese patients with diabetes. N Engl J Med 2012; 
366: 1567-1576.

4. Mingrone G, Panunzi S, De Gaetano A et al.: Bariatric surgery versus 
conventional medical therapy for type 2 diabetes. N Engl J Med 2012; 
366: 1577-1585.

5. Schauer PR, Bhatt DL, Kirwan JP et al.: Bariatric surgery versus intensive 
medical therapy for diabetes-3-year outcomes. N Engl J Med 2014; 370: 
2002-2013.

6. Buchwald H, Oien DM: Metabolic/Bariatric Surgery Worldwide 2011. 
Obes Surg 2013; 23: 427-436.

7. Angrisani L, Santonicola A, Iovino P et al.: Bariatric Surgery Worldwi-
de 2013. Obes Surg 2015 Apr 4. [Epub ahead of print] PubMed PMID: 
25835983.

8. Lalor PF, Tucker ON, Szomstein S et al.: Complications after laparosco-
pic sleeve gastrectomy. Surg Obes Relat Dis 2008; 4: 33-38.

9. Gagner MD: The Second International Consensus Summit for Sleeve Ga-
strectomy, March 19-21, 2009. Surg Obes Relat Dis 2009; 5: 476-485.

10. Parikh A, Alley JB, Peterson RM: Management options for symptomatic 
stenosis after laparoscopic vertical sleeve gastrectomy in the morbidly 
obese. Surg Endosc 2012; 26: 738-746.

11. Zundel N, Hernandez JD, Galvao Neto M et al.: Strictures after laparosco-
pic sleeve gastrectomy. Surg Laparosc Endosc Percutan Tech 2010; 20: 
154-158.

12. Cottam D, Qureshi FG, Mattar SG et al.: Laparoscopic sleeve gastrecto-
my as an initial weight-loss procedure for high-risk patients with morbid 
obesity. Surg Endosc 2006; 20: 859-863.

13. Dapri G, Cadiere GB, Himpens J: Laparoscopic seromyotomy for long 
stenosis after sleeve gastrectomy with or without duodenal switch. Obes 
Surg 2009; 19: 495-499.

14. Sudan R, Kasotakis G, Betof A et al.: Sleeve gastrectomy strictures: technique 
for robotic-assisted stricturoplasty. Surg Obes Relat Dis 2010; 6: 434-436.

15. Bellanger DE, Greenway FL: Laparoscopic sleeve gastrectomy, 529 ca-
ses without a leak: short-term results and technical considerations. Obes 
Surg 2011; 21: 146-150.

16. Brethauer SA, Hammel JP, Schauer PR: Systematic review of sleeve ga-
strectomy as staging and primary bariatric procedure. Surg Obes Relat 
Dis 2009; 5: 469-475.

17. Sanchez-Santos R, Masdevall C, Baltasar A et al.: Short and midterm 
outcomes of sleeve gastrectomy for morbid obesity: the experience of 
the Spanish National Registry. Obes Surg 2009; 19: 1203-1210.

18. Uglioni B, Wolnerhanssen B, Peters T et al.: Midterm results of primary 
versus secondary laparoscopic sleeve gastrectomy (LSG) as an isolated 
operation. Obes Surg 2009; 19: 401-406.

19. Musella M, Milone M, Bellini M et al.: Laparoscopic sleeve gastrectomy. 
Do we need to oversew the staple line? Ann Ital Chir 2011; 82: 273-277.

20. Dapri G, Cadière GB, Himpens J: Reinforcing the staple line during la-
paroscopic sleeve gastrectomy: prospective randomized clinical study 
comparing three different techniques. Obes Surg 2010; 20: 462-467.

21. Rubin M, Yehoshua RT, Stein M et al.: Laparoscopic sleeve gastrecto-
my with minimal morbidity: early results in 120 morbidly obese patients. 
Obes Surg 2008; 18: 1567-1570.

22. Eubanks S, Edwards CA, Fearing NM et al.: Use of endoscopic stents to 
treat anastomotic complications after bariatric surgery. J Am Coll Surg 
2008; 206: 935-938; discussion 938-939.


