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ABSTRACT
Objective: To investigate the eﬃcacy of intraoperative leak test (IOLT) by methylene blue to identify the presence of leak during
standardised sleeve gastrectomy (SG) procedure.
Study Design: Cross-sectional comparative study.
Place and Duration of Study: Department of General Surgery, Antalya Training and Research Hospital, Antalya, Turkery,
between January 2017 and December 2018.
Methodology: A total of 226 consecutive sleeve gastrectomised patients, on whom IOLT was not performed, were included in
the study, and were named as group 1. In order to compare with these patients, 226 consecutive sleeve gastrectomised patients,
on whom IOLT was performed, were named as group 2. The groups were compared for postoperative leak, other complications,
and mortality.
Results: In group 1, leakage was detected in two patients. Although IOLT was negative in all patients of group 2, leakage was
detected in two patients. The leakage rate (1.6%) was similar in both groups. In IOLT group, sensitivity and positive predictive
value of IOLT was 0%; and negative predictive value was 99.1%.
Conclusion: The routine use of an IOLT did not reduce the incidence of postoperative leak. IOLT should not be routinely
performed, rather it would be appropriate for selected patients.
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INTRODUCTION
With the increase in incidence of obesity and obesity-related
metabolic problems in the world, the rate of bariatric-metabolic
surgery is also increasing. There are diﬀerent types of procedures, but the most common surgical procedure is sleeve
gastrectomy (SG).1 Although sleeve gastrectomy is a restrictive
surgery, it has been shown to be eﬀective not only in the treatment of obesity but also in the treatment of obesity-related
comorbid diseases.2
Sleeve gastrectomy has been performed worldwide for a long
time. However, the SG technique is not fully standardised, and
there are still many controversial technical issues. One of these
issues is the usage of intraoperative leak test (IOLT).3
Leak after SG is one of most feared complication and may be
fatal.4 Some authors advocated that leak can be detected
earlier by IOLT, so can be treated immediately.
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But in literature, there is no standardised approach for the
necessity of IOLT, for the type of test to be performed and for
timing of the test. Although studies about usage of IOLT at
colorectal surgery and RYGB have shown the eﬃcacy of test, the
eﬃcacy at SG has not been clearly demonstrated. However,
5
many surgeons still continue to perform IOLT in SG.
The aim of this study is to investigate the eﬃcacy of IOLT by
methylene blue to identify the presence of leak for SG procedure.

METHODOLOGY
Patients that have undergone sleeve gastrectomy were
included in the study with body mass index more than 40 and
also having at least one obesity-related comorbide disease or
2
the ones with body mass index more than 35 Kg/m . Patients
who have undergone re-sleeve gastrectomy were excluded.
Ethics Committee approval was obtained for the study.
A total of 226 consecutive sleeve gastrectomised patients on
whom IOLT was not applied, were included in the study, named as
group 1. In order to compare with these patients, 226 consecutive sleeve gastrectomised patients on whom IOLT was applied,
were named as group 2. In author's experience, formerly one
applied IOLT by methylene blue during SG routinely, this practice
was abandoned after March 2018.
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Table I: Patients demographics. IQR: (25th percentile – 75th percentile).
Age (median IQR)
Sex (women / men)

Group 1

Group 2

p

41.0 (31.0 – 39.0)

39.0 (30.0 – 47.0)

0.236

176 (77.9%) / 50 (22.1%)

182 (80.5%) / 44 (19.5%)

0.487

Length(cm) (median IQR)

163.0 (158.0 – 168.0)

163.0 (158.0 – 168.0)

0.893

Kilo (kg) (Median IQR)

125.0 (115.0 – 130.0)

122.0 (110.8 – 135.0)

0.473

46.5 (42.8 - 48.5)

45.2 (42.2 – 49.4)

0.212

BMI (median IQR)

Table II: Peroperatuar datas of patients. IQR: (25th percentile – 75th percentile).
Duration of operation (median IQR)
Lenght of (median IQR)

Group 1

Group 2

p

51.5 (44.0 – 61.0)

65.0 (58.0 – 80.0)

<0.001

3.0 (3.0– 3.0)

3.0 (3.0– 3.0)

<0.001

Table III: IOLT eﬃciency to predict postoperative leak.
Positive postoperative leak

Negative postoperative leak

Positive IOLT

0

0

0

Negative IOLT

2

224

226

Total

2

224

226

During study design, this alteration was used for deﬁnition of
’
groups. In the end of December 2018, patients data were
collected retrospectively and demographic information, surgical ﬁndings, postoperative follow-up and complications were
recorded.
All patients underwent sleeve gastrectomy with the same
surgical technique by the one general surgeon, experienced
at bariatric-metabolic surgery. Dissection started with
opening of the greater omentum using 5 mm vessel sealing
device. The dissection then continued towards the gastroesophageal junction. The left crus was then completely freed
of any attachments to avoid leaving a posterior pouch, when
constructing the sleeve in this region. After insertion of 38
French gastric calibration tube, gastric transection was
started 2 cm proximal to the pylorus using 60 mm endo-stapler. The following staplers were placed approximately 1 cm
from the calibration tube in the direction of the gastroesophageal junction. After completing the transection,
bleeding points were secured using 10 mm endoclips. The
transected stomach was then removed through the 12 mm
left midclavicular port. After removal of transected stomach,
just for patients in group 2, pylorus was laparoscopically
closed with a bowel clamp, stomach was ﬁlled with approximately 60 cc of methylene blue, given through the orogastric tube. The presence of leak from the staple line was
investigated. Drain was placed next to the staple line
routinely for both groups. Postoperative imaging or CT scans
for detection of leak were not applied routinely. All patients
were started clear liquid diet on postoperative day one. The
drains of all patients were removed on postoperative day 7.
All patients followed by surgeon at postoperative day 7; and
1, 3, 6, 12th month.
The primary outcome of study was presence of leak. The
presence of methylene blue at staple line during the operation, radiologically revealed contrast extravasation from
staple line post-operatively, and observation of saliva in the

Total

drain were deﬁned as leak. Secondary outcomes were postoperative complications, including bleeding and infectious
complications and mortality rate.
All statistical analyses were performed with SPSS version 22
(IBM Corporation, Chicago, IL). Qualitative data were
expressed as numbers and percentages, while quantitative
as median (Interquartile range, IQR). Comparisons of categorical variables between groups were conducted using the
Pearson’s Chi-square test. Diﬀerences between groups in
non-normally distributed continuous variables were tested
using the Mann-Whitney U-test. The p value <0.05 was
accepted as statistically signiﬁcant. Sensitivity and
speciﬁcity analysis of the IOLT were also performed, and
positive and negative predictive value calcuated.

RESULTS
Group 1 consists of 176 (77.9%) females, 50 (22.1%) males;
and group 2 consists of 182 (80.5) females and 44 (19.5%)
males. All patients were operated laparoscopically. Demographic characteristics of the patients were similar (Table I).
In group 1, leakage was detected in two (1.6%) patients.
Both were in the fundus. Leakage was detected at the postoperative day 8 and 40 in these patients. Although IOLT was
negative in all patients of group 2, leakage was detected in
two (1.6%) patients at postoperative day 5. One of them was
in the fundus and the other was in the antrum. The leakage
rate was similar in both groups.
Postoperative bleeding, which led hemodynamic instability
was observed at six patients, three from each group. Re-operation was not required for these patients, as conservative
management with blood transfusions was succesful. No
other complications or mortality were observed at both
groups.
For both groups, IOLT results had been given in Table II. In
IOLT group, sensitivity and positive predictive value of IOLT
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were 0% and negative predictive value was 99.1% (Table III).

DISCUSSION
Leakage after SG is an important complication which can be
seen in 0-8% of the patients, which can lead to prolonged
hospital stay, sepsis, chronic ﬁstula, multiorgan failure or
6,7
even death. To reduce the incidence of postoperative
leaks, many surgeons perform IOLT with methylene blue.
8
Alternative test can be done by air insuﬄation.
Most of the leakages occur a few days after surgery, as it
5
was observed in this study patients. Therefore, IOLT is
ineﬀective for detection of leakage that will appear a few
days after surgery. IOLT may be useful for detection of leakages due to defects in surgical procedures. In the SG, the
entire stapler line constructed with linear staplers and both
the anterior or posterior stapler lines can be evaluated visually and if present, technical problem on stapler line can be
seen. On the other hand, gastrojejunostomy in Roux-en-Y
gastric bypass, colonic anastamosis or esophagojejunostomy
are constructed by circular stapler, so posterior side of anastamosis cannot be evaluated visually. Thus, an IOLT may be
useful for evaluating the posterior side of anastamosis for
leakage.8-11 But in SG, IOLT will not give any additional information if the stapler line is visually robust. For this reason,
IOLT should not be performed routinely, it would be appropriate for selected patients.
In literature, there is no statement for usage of IOLT in SG.12
In 2012, the International Sleeve Gastrectomy Expert Panel
Consensus Statement did not provide a deﬁnite suggestion
for IOLT, but the 48% of the participants recommended
12
IOLT. Recent consensus published in the Netherlands,
13
reported that IOLT was not considered to be key step.
14
However, IOLT is still widely used in SG.
In this study, there were two cases of leakage, although
there were no positive IOLT among 226 patients. Overall, we
found that sensitivity and positive predictive value of IOLT
are 0%. These data are consistent with the ﬁndings of the
other studies. Sethi et al. used IOLT in 1,329 patients and
did not observe any intraoperative leakage. But at postoperative follow-up, leakage was observed in 15 patients.
Sensivity of IOLT was found as 0%. In this study, it was
reported that despite leakage, IOLT was still negative at
reoperation of two patients. 15 At a multicentric study of
Bingham et al., sensitivity of IOLT was 8.7%.16 In a study,
Kirby et al., detected postoperative leakage at three of 224
patients, who underwent SG; but none of these patients had
leakage during IOLT.17 Parikht et al. concluded that performance of IOLT did not seem to impact leakage detection
rate in a meta-analysis.18
IOLT with methylene blue may have some negative impacts.
In addition to low sensivity of IOLT for detection of leakage,
IOLT may cause leakage. In the IOLT, inﬂating the stomach
320

with methylene blue can cause tension in the new staple
line, and it can cause deterioration in healing.19 This may be
the reason for the higher rates of leakage after IOLT in some
studies. Also IOLT increases both operation time and cost of
surgery. In addition, although methylene blue is used widely
in various surgical procedures, it can cause anaphylaxis in
some patients.20
In this study, unlike similar studies in the literature, all surgeries were performed with the same surgical technique by
the one general surgeon experienced at bariatric-metabolic
surgery. Thus, the error that may occur due to diﬀerent technical variations is minimised.
This study has some limitations. Firstly, it has some
unfavourable eﬀects as being a retrospective study.
Secondly, the minor leak without any clinical signiﬁcance
was not evaluated.

CONCLUSION
Routine IOLT sensitivity is 0%, and it is not associated with
decrease in incidence of leakage after SG. In this study, intraoperative leakage was not observed in any patient on whom
we have performed IOLT with methylene blue; but leakage
was detected later in the postoperative period. According to
the results of this study, IOLT should not be routinely
performed, it would be appropriate for selected patients.
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