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Delayed completion of total gastrectomy  
for refractory fistula following laparoscopic  
sleeve gastrectomy
A case report and literature review
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Abstract 
Rationale: Laparoscopic sleeve gastrectomy (LSG) is a widely utilized and effective procedure in metabolic and bariatric surgery 
(MBS). Stapler line leakage is one of the most catastrophic complications of LSG. Although there are various available treatment 
options for refractory leakage, there is currently no standardized protocol. In this case report, we present a treatment option for 
a chronic gastric fistula following LSG, performed as a salvage treatment after the failure of several conservative management 
techniques. We also reviewed the literature to contextualize our case within the spectrum of treatment strategies for refractory 
fistulas.

Patient concerns: A 45-year-old woman underwent LSG 7 days prior to presentation. The patient presented to the emergency 
department with abdominal pain and fever.

Diagnoses: She was diagnosed with a gastric leak following LSG.

Interventions: The patient underwent an emergency surgery for generalized peritonitis and hemodynamic instability, during 
which multiple drains were placed in the abdomen. Furthermore, the patient was managed conservatively, including endoscopic 
vacuum therapy for 3 months.

Outcomes: The leakage persisted despite these interventions. Complete total gastrectomy was performed 3 months later, and 
the patient was discharged 27 days after the surgery.

Lessons: If conservative treatments fail to resolve leakage, delayed total gastrectomy should be considered as a definitive 
treatment option for refractory leaks.

Abbreviations: BMI = body mass index, CT = computed tomography, EGD = esophagogastroduodenoscopy, EVT = endoscopic 
vacuum therapy, LSG = laparoscopic sleeve gastrectomy, MBS = metabolic and bariatric surgery, OTSC = over-the-scope clips, 
RYFJ = Roux-en-Y fistula-jejunostomy, SLL = stapler line leakage, TG = total gastrectomy.

Keywords: bariatric surgery, case report, completion total gastrectomy, laparoscopic sleeve gastrectomy, refractory fistula, stapler 
line leakage

1. Introduction
Laparoscopic sleeve gastrectomy (LSG) is one of the most fre-
quently performed metabolic and bariatric surgeries (MBS) 
globally. It involves removal of approximately 70% to 80% 
of the greater curvature of stomach, significantly reducing the 
gastric volume while preserving gastrointestinal continuity.[1,2] 
Staple line leakage (SLL), one of the most serious complica-
tions of LSG, has been reported in 0.5% to 7% of cases.[1–3] 
Leakage is the second most common cause of mortality, with 

reported rates ranging from 0.1% to 3.7% of all MBS.[4–6] 
SLL treatment begins with conservative management and is 
followed by aggressive surgical intervention. Leaks which do 
not respond to conservative treatment and last longer than 12 
weeks, categorized as a chronic leakage or fistula, such leaks 
develop in approximately 7% of cases.[7–9] Chronic leaks are 
challenging to treat because of their persistence. If all conser-
vative approaches fail after 3 months, surgical reconstructive 
procedures may be required. We report a successful delayed 
total gastrectomy as salvage treatment for a patient with a 
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persistent, refractory fistula unresponsive to 3 months of 
conservative management after LSG. This case highlights the 
importance of considering surgical intervention, such as total 
gastrectomy, as a definitive solution in complex and refractory 
cases of SLL.

2. Case presentation
A 45-year-old (body mass index, BMI: 30.1 kg/m2) woman pre-
sented to the emergency department with complaints of fever 
and abdominal pain. The patient had undergone LSG at a local 
hospital 8 days prior. In the emergency department, a com-
puted tomography (CT) was performed, revealing air bubbles 
with fat infiltration (Fig. 1A) and dilatation of the proximal 
part of the sleeve-shaped stomach (Fig. 1B), with no evidence 
of dilatation in the distal part of the sleeve-shaped stomach 
(Fig. 1C). However, this finding was overlooked, and the patient 
was discharged. Two days later, she returned to the emergency 
department in shock with hemodynamic instability. Her vital 
signs were as follows: BP, 68/30 mm Hg; pulse rate, 126 bpm; 
and respiratory rate, 20 breaths/min. The patient had a medical 
history of hypertension but denied any relevant family history. 
Physical examination revealed generalized rebound tenderness 
and abdominal distention.

Laboratory investigations revealed significant metabolic aci-
dosis, azotemia, and hyponatremia. Key findings included a pH 
of 7.19, pO2 of 146 mm Hg, pCO2 of 32.8 mm Hg, bicarbon-
ate (cHCO3‐) of 12.2 mEq/L, and lactic acid of 1.2 mmol/L. 
Renal function tests showed a creatinine level of 5.86 mg/dL, 
an estimated glomerular filtration rate of 8.0 mL/min/1.73 m², 
and blood urea nitrogen of 98.1 mg/dL. Additionally, the serum 
sodium level was markedly low at 124 mmol/L, and the D-dimer 
level was elevated at 7.2 mg/L.

During the second admission, abdominal CT scanning 
revealed the presence of free air (black arrow, Fig. 2A). 
Additionally, excessive intra-abdominal fluid collection (yel-
low arrow) and peritoneal wall enhancement were observed in 
the frontal view on the abdominal CT (Fig. 2B). Based on the 
patient’s overall condition, imaging studies, and diagnostic lap-
aroscopy, the patient was diagnosed with stapler line leakage 
following LSG, abdominal adhesiolysis, and peritonitis.

Firstly, we performed exploratory laparoscopy. Intraoperative 
findings revealed that the perforation site could not be clearly 
identified due to severe abdominal inflammation, bowel edema, 
and extensive intra-abdominal adhesions. Therefore, the surgical 
approach focused on adhesiolysis, multiple drain placement, and 
extensive irrigation. Jackson-Pratt drains were placed near the 
suspected leakage site in the right lower quadrant. On the day 

after the initial procedure, the patient underwent esophagogas-
troduodenoscopy (EGD), which revealed an orifice of perforation 
(black arrow) at the top end of the staple line, approximately 1 cm 
from the esophagogastric junction (Fig. 3A). Purulent discharge 
was observed and suctioned during the procedure. Endoscopic 
vacuum therapy (EVT) was initiated as part of the initial conser-
vative management, with and EVT sponge placed adjacent to the 
perforation site (Fig. 3B). The EVT sponge was replaced twice 
weekly. Additional conservative treatments were administered, 
including nutritional support, antibiotic therapy, proton pump 
inhibitors, and percutaneous catheter drainage. Empiric antibi-
otic therapy was initiated with a combination of ceftriaxone and 
metronidazole while awaiting culture and sensitivity results. Once 
these results were available, the antibiotic regimen was adjusted 
based on the sensitivity profiles.

Despite these interventions, the patient’s clinical condition 
did not improve significantly. Two months after the initial EVT, 
EGD revealed no evidence of healing at the leakage site (white 
arrow, Fig. 3C). The patient continued to exhibit signs of perito-
nitis, and abdominal CT confirmed persistent intra-abdominal 
fluid collection associated with peritonitis. Repeated EGD eval-
uations demonstrated an ongoing failure of the leakage to heal.

Over the following weeks, the patient’s condition progres-
sively deteriorated; and was complicated by stress-induced 
cardiomyopathy, pneumonia, pleural effusion, cardiorenal syn-
drome, and ultimately, multiple organ dysfunction syndrome. 
Despite aggressive conservative management and therapeutic 
interventions to address the multiple organ dysfunction syn-
drome, surgical treatment was deferred in favor of continuing 
EVT to manage the leakage. Regular monitoring with EGD 
showed no significant progress in the healing process.

At 86 days after the initial EVT, advanced endoscopic mea-
sures were performed to treat the refractory fistula. These 
include the application of conventional clips, band ligation, 
and over-the-scope clips (OTSC) (Fig. 3D). Unfortunately, these 
interventions failed to achieve leakage closure. Despite the 
comprehensive use of EVT and other conservative treatments, 
no signs of healing were observed. Therefore, we decided to 
perform total gastrectomy (TG) with Roux-en-Y esophagoje-
junostomy and feeding jejunostomy 94 days after the initial 
procedure.

After performing TG, an upper gastrointestinal study with 
gastrografin and EGD was conducted to assess postoperative 
complications. However, a leakage at the esophagojejunostomy 
site was noted (Fig. 4A and B). We performed EVT to manage 
the leakage, which facilitated healing for over 10 days during 
the patient’s inpatient care. The patient was discharged in a sta-
ble condition 27 days after TG, and the esophagojejunostomy 

Figure 1.  Abdominal CT performed during the initial presentation to the emergency department. (A) The white arrow indicates an air bubble with intra- 
abdominal fluid collection. (B) The black arrow indicates the dilatation of the upper gastric portion. (C) The white arrow indicates peritoneal wall enhancement. 
CT = computed tomography.
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leakage healed successfully (Fig. 4C and D). The patient’s BMI 
was monitored throughout the treatment period and during 
follow-up. During the treatment duration, the BMI fluctuated 
between 24.41 kg/m2 and 27.18 kg/m2. At the time of hospi-
tal discharge, the patient’s BMI was measured 24.47 kg/m2. 
Notably, at the most recent follow-up examination, the patient’s 
BMI was decreased to 20.42 kg/m2.

3. Discussion
LSG, one of the most popular procedures in MBS, is increas-
ingly favored because of its effectiveness in treating severe 

obesity and improving metabolic diseases, including diabe-
tes. Some studies have reported that LSG is associated with 
a lower complication rate compared with other types of 
bariatric surgery.[1–3] Approximately 75% to 90% of these 
leaks occur at the proximal third of the staple line along the 
greater curvature, a region that is particularly challenging to 
manage. This segment of the stomach is more susceptible to 
reduced blood flow, has a thinner gastric wall, and increased 
intraluminal pressure, often exacerbated by distal stenosis or 
twisting at the gastric angle. Additionally, this area is gen-
erally weaker than other regions in the absence of digestive 
suture.[1,10–12]

Figure 2.  The second abdominal computed tomography scan. (A) The black arrow indicates the presence of free air. (B) The yellow arrow indicates an exces-
sive intra-abdominal fluid collection, with associated wall enhancement, as observed in the frontal view.

Figure 3.  Images from ESD revealing different periods and types of conservative treatment. (A) EGD was performed the day after the initial procedure revealed 
an orifice of the perforation (black arrow) located at the end of the stapler line. (B) EVT was initiated adjacent to the perforation. (C) Two months after the initial 
EVT procedure, no signs of healing were observed (white arrow). (D) On 86th days after the initial EVT, a conventional clip was applied; however it was also 
unsuccessful. ESD = esophagogastroduodenoscopy, EVT = endoscopic vacuum therapy.
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Jain et al[13] previously reported that staple line leaks typ-
ically occur within 2 distinct timeframes: within the first 48 
to 72 hours postoperatively due to technical failures, or after 
5 to 7 days, often resulting from ischemia. Ischemic leaks are 
attributed to the complex vascular anatomy of the stomach 
and can lead to compromised blood flow and subsequent sta-
ple line failure. In contrast, mechanical leaks occur earlier and 
are often associated with immediate intraoperative factors.

Prior studies have identified several risk factors for gas-
trointestinal leakage, which can be categorized as either 
patient-related, surgery-related, and surgeon-related.[12–17] In 
obese patients, high BMI is considered a potential risk fac-
tor, which possibly acts by increasing tissue complexity, which 
can present challenges during stapling, thereby increasing 
the likelihood of leakage following sleeve gastrectomy.[12,16] 
Furthermore, both preoperative and intraoperative hypoten-
sion have been associated with an elevated risk of leakage, 
potentially due to inadequate perfusion of the surgical site. 
Simon et al[15] previously reported that episodes of systolic 
blood pressure lower that 100 mm Hg lasting 15 minutes and 
20 minutes were significantly linked to staple line leakage, with 
P-values of .027 and .008, respectively. In addition, intraop-
erative factors such as bougie size and the technique used for 
gastric transection are crucial considerations. Previous stud-
ies have further recommended using a bougie size of >40 Fr, 
initiating gastric transection 5 to 6 cm from the pylorus, and 
avoiding the gastroesophageal junction.[13,17] Furthermore, 
a narrow gastric tube and distal obstruction may increase 
the intraluminal pressure, further contributing to the risk of 

leakage.[18–20] These factors could significantly contribute to 
the development of sleeve gastrectomy leakage. In the pres-
ent case, abdominal CT revealed dilation of the upper sleeve-
shaped stomach, whereas the lower sleeve-shaped stomach 
was not distended, suggesting increased intraluminal pressure 
due to stenosis.

Management of LSG-related leaks depends on several fac-
tors, including the leak location, size; and diameter of the leak 
orifice, and condition of the surrounding tissue. In addition, 
the patient’s nutritional status, presence of stenosis, and signs 
of peritonitis are crucial considerations when determining an 
appropriate treatment approach.[1–4] Some reviews have indi-
cated that staple line leaks typically resolve with conservative 
treatment within approximately 6.9 to 8.8 weeks.[1,4,21] Several 
conservative endoscopic approaches have been described as 
initial treatments, including stent placement,[22,23] EVT,[1,24,25] 
OTSC,[10,26] endoscopic internal drainage,[27] fibrin glue,[28] endo-
scopic septotomy,[29,30] endoscopic balloon dilatation,[31] and 
percutaneous transesophageal gastro-tubing.[21]

EVT is a recognized conservative endoscopic approach for 
managing SLL after SLG, offering benefits such as effective 
drainage, increased local blood flow, and stimulation of gran-
ulation tissue formation.[24,25] Some studies have reported EVT 
to have a success rate of 89%[24] and 87.5%.[25] Additionally, the 
use of EVT for treating post-LSG gastric leaks has been associ-
ated with recovery times ranging from approximately 48.2 to 
72.5 days.[24,32] In our case, we also applied as a first-line con-
servative treatment for 94 days; however, it did not ultimately 
achieve successful resolution of the leakage.

Figure 4.  Images from follow-up after total gastrectomy (TG). (A) A leak at the esophagojejunostomy site after TG was identified on an UGI study with bar-
ium (yellow arrow). (B) The leakage was confirmed via esophagogastroduodenoscopy (EGD) (white arrow). (C and D) shows that by the 10th day of EVT, the 
esophagojejunostomy leakage had successfully healed, as confirmed by both UGI and EGD. EGD = esophagogastroduodenoscopy, EVT = endoscopic vac-
uum therapy, UGI = upper gastrointestinal study.
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The OTSC is another endoscopic technique used to treat 
SLL. The effectiveness of OTSC depends on the conditions of 
the tissue surrounding the leak.[1,10,26] Keren et al[10] reported 
a high success rate, achieving resolution in 21 of 26 patients 
(80.7%), while another study reported a success rate of 
86.3%[26] for leakage after sleeve gastrectomy. However, in 
some cases of chronic gastrointestinal fistula, the success rate 
of OTSC is approximately 40%, owing to the fibrotic edges of 
the lesion.[12,26,33] In our case, we also used an OTSC, however it 
failed because of severe fibrosis near the fistula site and location 
of the fistula. Additionally, we summarized various endoscopic 
approaches for managing gastric leakage following sleeve gas-
trectomy in Table 1.[10,21–31]

For a chronic leakage or fistula, endoscopic treatment is 
generally considered ineffective; thus, surgical intervention 
is a reliable option.[1,9,34] Chronic leakage after an LSG may 
be influenced by factors inherent to the procedure. A high- 
pressure gastric tube caused by angular stenosis may adversely 
affect the healing process of the leak and potentially prolong 
its duration.[11] Various treatment options have been proposed 
for chronic fistulae after LSG. The choice of surgical approach 
depends on the characteristics of the leak and quality of the 
surrounding tissue. If the leak site cannot be identified due to 
severe inflammation and adhesion, or if surrounding tissue is 
too fragile and fibrotic for anastomosis, TG with Roux-en-Y 
esophagojejunostomy may be an effective option for chronic 
fistulas.[1,11,35]

Roux-en-Y fistula-jejunostomy (RYFJ) is the most per-
formed procedure for chronic SLL because it avoids the need 
for total or proximal gastrectomy. However, the conversion 
rate to more extensive surgical intervention, including open 
total gastrectomy, is estimated to be approximately 7.1% to 
7.3%.[11,36] In a literature review by Nedelcu et al,[11] total gas-
trectomy for chronic fistula after sleeve gastrectomy demon-
strated a lower rate (7.7%) of postoperative leak than other 
reconstructive surgeries, including RYFJ and Roux-en-Y gas-
tric bypass, which reported leakage recurrence rates of leakage, 
21.9% and 37.5%, respectively. Additionally, the mortality 
rates were 2.53% and 12.5% for RYFJ and Roux-en-Y gastric 
bypass, respectively.

Chronic fistulae typically require surgical intervention. This 
timeline aligns with the empirical knowledge of the fact that 
adhesion formation is the most severe at 2 weeks postopera-
tively and tends to decrease by approximately 3 months. The 
findings of animal studies support this clinical understanding. 
In one study, scratches were induced on the cecum and abdom-
inal wall of mice, and adhesion formation was evaluated 

on postoperative days 7, 14, 21, and 28 after applying anti- 
adhesive agents. The results showed that the degree and 
strength of adhesions progressively increases until the 14th 
day, remained constant or increased slightly by the 21st day, 
and then began to decrease by the 28th day.[37] These findings 
provide a scientific basis for the clinical approach of delaying 
surgical intervention for chronic fistulas until after 12 weeks; 
as this period allows for a natural reduction in adhesions, 
potentially improving the outcomes of surgical management.

In the present case, the patient’s condition was critical 
because of hemodynamic instability, and the initial CT findings 
revealed gastric perforation with dilation limited to the upper 
stomach. Thus, we hypothesized that perforation following 
sleeve gastrectomy and its failure to heal were likely due to ele-
vated intragastric pressure. This remains a plausible explanation 
despite the absence of direct measurements of gastric pressure. 
Additionally, the initial exploratory examination revealed severe 
abdominal inflammation and adhesions, which prevented iden-
tification of the leakage site. Given the significant risks of mor-
bidity and mortality associated with surgical intervention under 
these circumstances, we decided to not proceed with surgery at 
that stage. Consequently, EVT was selected as the first-line treat-
ment for the leakage. However, this approach is ineffective at 
facilitating fistula healing. We therefore hypothesized that the 
EVT failure was attributed to the patient’s poor overall con-
dition, elevated intragastric pressure, and persistent instability. 
After 97 days, a complete TG was performed. Although leakage 
persisted following this procedure, it resolved within 10 days. 
This outcome supports the hypothesis that elevated intragastric 
pressure is a key factor contributing to both the initial perfora-
tion and persistence of refractory fistulas.

4. Conclusion
Gastric leakage after LSG is one of the most challenging com-
plications of MBS. Based on our experience, surgeons must 
carefully evaluate the patient’s overall condition and status of 
the leakage, including its location and size as well as the con-
dition of the surrounding tissues. Conservative treatment may 
be a prudent first-line approach in cases of severe adhesion and 
poor patient condition. If conservative treatment fails to resolve 
a chronic fistula, TG may be considered as the definitive treat-
ment option for refractory or chronic fistulas.

Our case suggests that increased intragastric pressure may 
play a significant role in contributing to sleeve gastrectomy 
leakage and persistence of refractory fistulas. These findings 

Table 1 

Summary of endoscopic treatment options and outcomes for managing gastric leakage after sleeve gastrectomy.

Author, year
Number of 

patients (N) Treatment option Success rate (%) Conversion to salvage procedure Post-procedure complications
Mortality rate

(N)

Martínez et al[22] 488 Stent 85.8% 13.5% (n = 66) (reoperation) 18.65% (n = 91) (Stent migration) n = 10
Rogalski et al[23] 344 Stent 92% _ 23% (n = 79) (Stent migration) _
Leeds et al[24] 9 EVT 89% 11% (n = 1) (total gastrectomy) 22.2% (n = 2) (pancreatitis) n = 1
Archid et al[25] 8 EVT 87.5% _ 12.5% (n = 1) (gastric bleeding) _
Shoar et al[26] 73 OTSC 86.3% _ 19.2% (n = 14) (re-leakage, clip 

migration, stenosis, and tears)
_

Keren et al[10] 26 OTSC 80.7% _ None _
Siddique et al[27] 20 EID 85% 15% (n = 3) (gastric bypass [n = 2], 

fistula-jejunostomy [n = 1])
10% (n = 2) (gastrobronchial 

fistulas)
_

Assalia A et al[28] 24 Fibrin glue 95.8% 4.2% (n = 1) (OTSC) _ _
Diaz et al[29] 5 Endoscopic septotomy 80% 20% (n = 1) (total gastrectomy) None None
Kim et al[30] 1 Endoscopic septotomy 100% _ None None
Campos et al[31] 1 EBD 100% Combination with endoscopic septotomy 

for chronic leakage
None None

Oshiro et al[21] 2 PTEG 100% None None None

EBD = endoscopic band dilatation, EID = endoscopic internal drainage, EVT = endoscopic vacuum therapy, OTSC = over-the-scope-clips, PTEG = percutaneous transesophageal gastrotubing.
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emphasizes the importance of addressing intragastric pres-
sure to prevent and manages such complications. Clinically, if 
increased intragastric pressure is determined to be a key cause 
of chronic fistulas, the completion TG could serve as a useful 
treatment option.
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