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ABSTRACT 
 

Background: Laparoscopic sleeve gastrectomy (LSG) is the most 

commonly performed bariatric surgery. Gastric leak is a known 

complication after LSG with reported incidence. Severe morbidity, 

including sepsis and multi-organ failure.  

Aim of the work: To present patient who suffered from leakage after 

LSG and to review definitive surgical management and its outcomes.  

Patients and methods: This study was conducted in department of 

general surgery at Al Zahraa university hospital from 2017 to 2019.     
100 patients with morbid obesity underwent LSG among these all 

patients diagnosed with gastric leak were included other patients referred 

to our hospital with gastric leak were also included with analysis of the 

site of leak, time of presentation, investigation and treatment for all 

patients. 

Results: Among 100 patients who underwent LSG, 6 cases (1.6%) 3 

patients from our hospital and the other 3 patients were referred from 

other hospital. The mean BMI was 45.7+5.5 the mean age was 30-

45years. Gastric leak was diagnosed 24 hrs. To 1 month with interval 

between surgery and readmission for leak was 13 days range (5-3odays) . 

We record one case death of 3 cases referred due to sepsis. Remaining 5 

cases were fully recovered after surgical treatment, no sign of persist 

leak, no mortality during period of follow up. 

Conclusion: Gastric leakage after LSG is associated with long-term 

morbidity and is one of the most serious complications and may end in 

organ failure and even death so choosing proper treatment should be 

done as early as possible and surgical repair with conversion to Roux-en-

y gastric bypass is very effective and safe. 

Keywords: Laparoscopic sleeve gastrectomy; Gastric leak; Roux-en-y 

gastric bypass. 
……………………………………………….

 

 

 

 

INTRODUCTION 

Morbid obesity shows a growing epidemiology in 

western world and LSG is becoming the most 

popular for the treatment of morbid obesity and  

because of the permanent anatomical alternation 

following the bariatric operations, complications 

could occur any time during the course of a patient’s 

life.1 

For high-risk patients, LSG was recommended as the 

first step in a two-stage procedure aiming to reducing 

operative risk and comorbidities.2 

Staple line leak one of the most common 

complications post LSG and this leak may be acute 

(early) or late (chronic) It occurs in up to 5% of 

patients following LSG 1. Management depends on if 

there is intra-abdominal collection or no and the size 

of this collection. It also depends on extent of leak 

and the hemodynamic status of the patients.3 Gastric 

leakage (GL) post LSG has proven to be a disastrous 

complication leading to longer time of hospital stay 

and to use other modalities for rescue.4 

 

 

 

 

GL is a catastrophic complication after bariatric 

surgery occurring in about 1-2% after LSG. This leak 

may be presented as peritonitis, abscess, fistula, 

sepsis and multi organ failure.5 

In bariatric surgery the majority of post-operative 

death caused by staple line dehiscence and leak, so 

treatment of fistula and leak is critical especially after 

LSG as the staple line is long and the intraluminal 

pressure is elevated.6 

Leak results in great health and economic burden to 

the patients and the health care facilities.7 

Hemorrhage, narrowing of the tubular stomach, and 

gastric leakage are the most serious complications 

associated with stomach residue. A wide range of 

associated leak has been reported and ranged from 

0.7-20%. 6
 

Leakages that develop as a result of secondary 

ischemia appear 5 to 6 days after the operation. 

Leakages that develop due to technical issues are 

usually discovered within the first two days of the 

operation. Fever, epigastric pain, tachycardia, and 
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leukocytosis are the most common symptoms in 

patients who develop leakages.8 

LSG leaks can present with a wide range of clinical 

symptoms, from mild left shoulder pain to severe 

sepsis and multiple organ failure, depending on the 

severity of the leak itself. 

The most serious associated complication following 

LSG is the gastric fistula because this type of fistula 

is difficult to be closed as compared to other types of 

fistula and because of the lack of standardization in 

the management of the fistula, especially the chronic 

fistula.9 

It is necessary to have an increased level of suspicion 

in order to correctly identify a leak following an 

LSG. This treatment focuses on controlling sepsis 

and providing nutritional support. Each patient's care 

must be tailored to their specific needs.10. 

PATIENTS AND METHODS 

This is a retrospective study of patients who 

underwent LSG from 2017 to 2019 at Department of 

General Surgery at Al Zahraa University Hospital. 

100 patients with morbid obesity, the mean BMI 

45.6+5.5 kg/m2 underwent LSG  

Laparoscopic sleeve gastrectomy with Anti-embolic 

precautions were taken and appropriate preoperative 

antibiotics were administered. Under general 

anesthesia with endotracheal intubation, the patient 

was in supine position. A pneumoperitoneum was 

achieved using closed technique with Veress needle. 

Five ports were used; three ports of size 12 mm were 

placed as an arc at 15-18 cm below the xiphoid and 3 

cm to the left of the midline (optical port) and right 

and left midclavicular lines (working ports). A 5-mm 

trocar port was placed along the left subcostal margin 

(assistant port) another 5-mm port was placed in the 

epigastric region for liver retraction. The operating 

table was placed in reverse Trendelenburg position 

and the left lobe of the liver was retracted cephalic to 

expose the esophageal hiatus. A 30° angled 

laparoscope was used. Evacuation of gastric 

secretion and gas by nasogastric tube was done. The 

pylorus of the stomach was identified, and the greater 

curve of the stomach was elevated. Devascularization 

of the greater curvature of the stomach was done 

using the laparoscopic ultrasonic scalpel. A 35 Fr 

orogastric bougie was placed adjacent to the pylorus. 

The dissection was started 5-8 cm from the pylorus 

and proceeds to the angle of His. A 60 mm black or 

green cartridge was used for stapling at the beginning 

(proximal to pylorus). The second cartridge, black or 

green, was applied proximal to the angularis with 

care taken to avoid stenosis here. Stapling continued 

until 1-2 cm gastroesophageal junction by using a 

golden cartridge. The resected stomach was grasped 

by a laparoscopic grasper through one of the working 

port sites. Testing for leakage by injection of 

methylene through the orogastric bougie was 

achieved. Drain was placed routinely.  

Routine post-operative gastrograffin on the second 

postoperative day was done for all patients. Also 

Clinical symptoms or laboratory investigations 

suggesting leak after LSG as discomfort, pain and 

signs as abdominal distension, fever tachypnea, 

tachycardia, increased WBCs, CRP, all were 

recorded in all patients.  

All patients with leak patients were evaluated by CT 

abdomen and pelvis and started broad-spectrum 

antibiotics. Patients were closely observed for any 

clinical deterioration with no oral intake Fig. (1) 

 

Fig. 1: Post sleeve CT scan with evidence of leak at 

the stable line in the middle portion  

All data were collected demographic 

anthropometrics, comorbidities, operative and 

perioperative data, site of leak, time of presentation, 

method of detection and interval between detection 

and surgery. 

Treatment of the patients with leak depends on 

hemodynamic state, presence of peritonitis, amount 

of collection and is the collection localized or 

diffuse. The decision between conservative and 

surgical exploration is made based on these 

circumstances.  

In cases with suspected leaks abdomen and pelvis 

computed tomography with oral and intravenous 

contrast, gastrografin study, and upper endoscopy GI 

endoscopy. When there is localized collection or 

abscess in subphrenic space seen on CT it is treated 

by guided percutaneous drainage.  

If the patient is hemodynamically stable and there is 

no generalized peritonitis gastrografin study with 

upper GI endoscopy is done to assess the size and the 

site of the leak and to assess if there is any stricture. 

If there is leak without stricture endoscopic stenting 

may be done. Follow up of body temperature, 

leukocyte count and drains output monitoring. If the 

patients' general condition improved, WBCs returned 

to normal, and the drain stopped draining, a CT scan 

was performed after one week to ensure there was no 

leak, and oral intake resumed. Patients were 

discharged after drain removal. Clinical examination 

and abdominal ultrasound are performed at 2 weeks, 

4 weeks, and 12 weeks.  

If the patient with leak is not stable we start with 

resuscitation and then laparoscopic exploration 

washing out and drainage. Feeding jejunostomy tube 

may be done at the same time. Postoperative 

observation of the amount and nature of drain output 

following surgery  

According to Csendes et al., early, intermediate, and 

late leaks were classified as those that appeared 1 to 

4, 5 to 9, and 10 or more days after surgery, 

respectively, after surgery.
11
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RESULTS 

100 patients were included in this study underwent 

for LSG 40 male and 60 females. The mean BMI was 

45.7±5.5 kg/m2 (Table 1). 

The mean operative time was 90 ± 15 minutes range 

(60-l5O minutes). The mean length of hospital stay 

was 4.5 ± 0.5 days range (10-l2days) (Table 2). 

There were no major intraoperative complications or 

death was recorded.  

There were 6 cases of leak recorded. There were 5 

females and 1 male, their BMI were 46-50 kg/m2 

with mean operative time were 90 minutes range (70-

160minutes). The time of presentation between 

surgery and readmission were between (4 days -one 

month). We record 1 case acute (early leak) 

presented on the 4th day after LSG, 3 cases presented 

(5-9days) intermediate and the 2 cases referred were 

presented by late leak after 10 days -1 month. 

Patients were clinically presented with variation 

between abdominal pain with collection, tachycardia, 

fever and septic shock (Table 3&4).  

One patient presented with delayed leak died from 

sepsis and respiratory distress. Diagnostic 

laparoscopy for the other case of delayed 

presentation with Inspection and irrigation of the 

abdomen. leak was confirmed with pneumatic test 

with conversion to Roux-en-y gastric bypass by 

creating 15-30 cc gastric pouch distal to the site of 

leak after that jejenum was transected with linear 

stapler at 40 cm after identification of ligament of 

treitz and the efferent limb was followed for 75 cm 

then jejunojejenstomy was done with linear stapler 

with putting wide pore drain tube near the site of 

leakage. The goal of drainage was placement of 

drains to create controlled fistula with use of 

antimicrobial agents, and nutrition consideration. 

In one case Stent placement was used after IV 

sedation. Site of leak was found with endoscopic 

wire inserted into the stomach afterwards full 

covered stent with 240 mm length and 28 mm 

diameter with wire guide and finally stent is widely 

opened. CT guided percutaneous drainage and if no 

improvement after 48 hrs of conservative treatment 

(Table 5). 
 

Characteristics Patients 

Male 1 (16.6) 

Female 5 (83.3) 

BMI (kg m) 48.5 10.5 (range 37.6-77.2) 

Age 39.5 9.9 (range 22-55) 

Hypertension 3 (50) 

Hyperlipidemia 4 (66.6) 

Diabetes mellitus 3 (50) 

Sleep apnea 2 (33.3) 

Time of hospital stay 4.5 day (Range 10-12) 

Table 1: Preoperative characters of the patients undergoing LSG. 

Cases number First Symptom(s) First Signs 

First Abdominal pain Fever, tachycardia 

Second Left flank pain Fever, tachycardia, abdominal tenderness 

Third Abdominal pain Fever, tachycardia, abdominal Tenderness 

Fourth Nausea Fever, tachycardia 

Fifth Cough, vomiting Fever, tachypnea, tachycardia 

Sixth Abdominal pain, nausea Fever, tachycardia, abdominal tenderness 

Table 3: Signs and symptoms of patients with leak after sleeve gastrectomy 

Case Presentation Mean ± SD (range) No. (%) of patients with 

gastric leak(n=6) 

Abdominal pain  6 (100) 

Fever 38.5±0.7 (37.7-40.0) 6 (100) 

Tachycardia (bpm; normal <80) 117±8.2 (110-129) 6 (100) 

Tachypnea (breaths per minute; normal 

<18) 

24 1 (16.6) 

Increased WBC count (normal <10.000 

leukocytes /mm 

17.650±3.823 

(14.000-22.300) 

4 (66.6) 

Increased CRP (mg/I; normal <10) 252±150 (69-547) 3 (50) 

Table 4: Clinical presentation and laboratory investigations in patients with gastric leak 

Cases First Intervention Second Intervention Third Intervention 
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First Conservative No - 

Second Conservative Drainage under CT - 

Third Conservative No - 

Fourth Conservative Stent - 

Fifth - Drainage under CT Surgical laparotomy 

Sixth - Surgical laparotomy Died 

Table 5: intervention in each case with leak. 

DISCUSSION 

Obesity is a global health issue that affects both 

adults and children. For this, in obese persons 

especially those with comorbidities, bariatric surgery, 

particularly LSG, is the most effective treatment 

method for maintaining weight loss.12  

Many complications usually develop following LSG, 

with a great burden regarding the morbidity and 

mortality. The most reported serious complications 

are the hemorrhage and gastric leak and the latter is 

reported in 0.7-20% of the cases with 0.1 to 0.2% 

mortality rate. Early diagnosis and management of 

gastric leak after LSG are very difficult and still a 

matter of debate.12 

During LSG, the reported gastric leak rate is (1.4-

2.5%) and (16-20%) for primary sleeve gastrectomy 

and reoperation respectively. The most common site 

for leak along the proximal third of stomach close to 

gastroesophageal junction due to increase intra-

gastric pressure and impairment of peristaltic activity 

with occurring of ischemia.13 

Gastric leak mostly occurs along the proximal third 

of the stomach, close to the gastroesophageal 

junction owing to high intragastric pressure in this 

area with decreased peristaltic activity and 

ischemia.14 

The incidence of leak in this study is 6% which is 

close to that found by (7.5%). 15 A study of 16 

reported that the rate of leak was (1–3%) and 10% in 

the primary surgery, and after reoperation, 

respectively.16 

The multicenter study was carried out by 17 5400 

patients who had LSG were studied. It was reported 

that male gender had 2.5 higher relative risk for leak 

and BMI of 50–50.9 kg/m2 had 1.6 higher risk. 

Smoking, an incorrect postoperative diet, 

corticosteroids, and immunosuppressive medication 

have all been associated with higher risk for both 

fistulas and leaks.18 

Patients with leak may be totally a symptomatic who 

are diagnosed during routine postoperative imaging 

studies to signs and symptoms of a septic shock 

(fever, abdominal pain, peritonitis, leukocytosis, 

tachycardia, hypotension) (Table 4). 

Anastomotic leak was detected in our study using a 

combination of clinical symptoms and indicators 

such as abdominal pain, nausea, vomiting, fever, 

tachycardia, and tachypnea. (Table 4) Tachycardia, 

fever, and abdominal pain are the most common, but 

are not specific to diagnose postoperative leak.19 

Tachycardia was the first symptom in 7 of 214 

individuals, according to Burgos et al (3.3 percent). 

Another study found that 9 out of 210 patients had 

gastric leaks. All cases of leak in our study had 

tachycardia, which is consistent to 20 report of 

tachycardia in most cases of leak.21 

The suspicion of postoperative leak is increased with 

presence of unexplained fever and tachycardia and 

this requires other confirmatory radiological 

investigations to confirm the diagnosis of leak.22  

Patients with this triad of stomach discomfort, 

tachycardia, and fever should be treated as leaks 

unless proven otherwise, according to19 

Fever is the most important clinical factor in 

diagnosing gastric leak post-sleeve gastrectomy 

according to Csendes et al and Dakwar et al. 

This study showed fever was found in all 3 

categories early, intermediate, and late.21, reported 

that fever was the most important clinical indicator of 

gastric leak. Also, he reported wide range of 

presenting symptoms from minimal left shoulder 

pain to symptoms of fever, abdominal tenderness, 

and multiple organ failure.   

Tachycardia above 120 beats per minute (BPM) is a 

strong indicator of gastric leak and systemic 

compromise, according to other experts.16 

In our study one case develop leak early and the 

remaining cases are diagnosed after discharge with 

good general condition and after doing oral 

gastrograffin as it is routinely done for all cases. 

Routine postoperative UGI has sensitivity and 

specificity of 5-10% and 100% respectively.7  

The adoption of a categorization system for post-

sleeve gastric fistulas could be the first step in 

developing an algorithm or strategy for management. 

A 3 characters-based model was suggested by 9 as 

follows: Time of appearance (early, intermediate and 

late); Location (proximal, mid or distal gastric); 

Severity (type I and II). 

Although CBC, CRP are contributary factors in 

diagnosis of leak, they are not sensitive or specific.23 

In this study two cases conservative treatment alone 

was sufficient to control leak. CT guided drainage 

was used to drain the collection. One of them needed 

surgical drainage later to control the collection. We 

used a stent in one case and it was successful to 

control the leak.  

Because this tissue is compromised by a severe 

inflammatory disease, suturing the leak is not 

recommended. Instead, an exploratory laparoscopy is 
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recommended to drain the area where the leakage has 

originated and to wash the infected fluid.24 

If the tissue was in an early state of inflammation, 

immediate surgical intervention with washout 

drainage and suture was more effective than a more 

cautious approach in patients with early leaks. While 

a more conservative approach for intermediate and 

late leaks in clinically stable patients with adequate 

hydration, proton pump inhibitors, nil per OS, 

nutritional support, percutaneous drainage of any 

collection, and broad-spectrum antibiotic therapy, 

with weekly upper gastrointestinal series to ensure 

healing, more invasive approaches may be 

considered when there is any concern about 

healing.25 

The poor tissues and inflammation are the main 

factors for failure of operative management of leak 

and the role of operation is limited to debridement 

and drainage as reported by Oshiro et al.26 

Most patients who had their fistula sutured failed to 

seal it directly, either because the leak persisted 

(orifice could not be clearly detected) or because the 

suture failed (inflamed and friable tissue), especially 

after the third day after surgery. Because of this, to 

help the surgeon in identifying the defect and close it, 

it is suggested to use a simultaneous endoscopic 

intervention together with insertion of a guide wire 

(rendez-vous) from the stomach lumen.27 

Esophagogastric stent and percutaneous drainage are 

used for unrepaired leakages (either with surgery or 

the treatment of retarded leakages after LSG). Oral 

feeding could be continued after placing the stent.10 

Endoscopic implantation of self-expandable metal 

stents (SEMS) after bariatric surgery is a less 

invasive and successful option for repairing leakage 

with success rate of 88 %.28 Fig. (2) 

 

Fig. 2: Post self-expandable metal stent CT scan 

with evidence of no leakage  

Also, according to Nguyen et al. and Serra et al. the 

use of a covered stent to control leak after sleeve 

gastrectomy was a safe and effective method with a 

success rate up to 83%.29 

30, 31 included 29 patients who developed gastric leak 

after sleeve gastrectomy. The investigators used a 

stent to control the leak by putting the stents in situ 

for average 7 weeks duration. After the first stent was 

placed, 19 patients showed immediate success, 

whereas 5 patients required the implantation of a 

second stent. Two patients had continuous leakage 

that necessitated surgery.  

In contrast, Tan et al. reported a 50% success rate for 

gastric sleeve leak closure, with four patients 

requiring early stent removal due to migration, 

hematemesis, or obstruction from kinking at the 

proximal end of the stent.7 

CONCLUSION 

After LSG, abdominal pain, tachycardia, or fever 

should raise suspicions of a leak. The majority of 

patients had excessively high WBC and CRP levels. 

A strategy for dealing with leaks should be based on 

a case-by-case analysis. A valuable option is to 

utilize minimally intrusive strategies to handle leaks 

following LSG. 
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