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The effectiveness of routine drain placement in 
laparoscopic sleeve gastrectomy:
Single–center results
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ABSTRACT
Introduction: Routine drainage of the abdominal cavity has been widely accepted in the diagnosis and treat-
ment of complications, but many studies have questioned the usefulness of drainage. In complications after 
laparoscopic sleeve gastrectomy (LSG), the value of routine drainage is unknown. To determine whether rou-
tine drainage is required after LSG, we aimed to compare clinical data and complications between groups.

Materials and Methods: This study included a retrospective analysis of LSGs from January 2017 to Novem-
ber 2019. Groups were defined as (Group D) with and without a drain (Group U). Complication diagnosis was 
confirmed using computed tomography (CT) or endoscopy after suspicion. Clear fluid was administered 
at the 6th postoperative hour. Data included age, height, body weight, BMI, mean operative time, length of 
hospital stay, and complications. Data between groups were compared.

Results: The mean age of 744 patients (female=570, male=174) was 38 years (18–63), and the mean pre-
operative BMI was 47.9 kg/m2 (40–76). The hospitalization time was 4.03 days (2–23), and the operations 
were performed at an average of 83 minutes (30–225). There were Group D=547, Group U=197 patients. The 
complication rate was 6.7%. Sixteen of the 17 patients who were on the run were in group D and one in Group 
U. In Group D, 14 of the leaks were treated with stents, and 15 of them were treated with a percutaneous 
catheter, while in Group U, only one patient was treated using stents. The decrease in hemoglobin value was 
3.07 g/dl on average, and bleeding was detected in 33 patients (Group D=22, Group U=11). Percutaneous 
catheter was applied to five patients in Group D.

Conclusion: Routine drainage is not required after LSG. Neglected drainage can contribute to faster recovery, 
shortened hospital stay, and reduced cost without causing additional surgical complications.
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Introduction

Morbid obesity has become an important health problem 
in both Western and Eastern countries.[1] The number of 
bariatric surgeries is increasing due to the limited long–

term effectiveness of non–surgical approaches to weight 
loss in the treatment of morbid obesity.[2]

The only evidence–based treatment option in the treat-
ment of obesity and related comorbid diseases has been 
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accepted as bariatric surgery. In the past, roux–ny gastric 
bypass and adjustable gastric tape have been the most 
widely used techniques worldwide, while laparoscopic 
sleeve gastrectomy (LSG) has become increasingly popu-
lar. According to the latest ASBMS (American Society for 
Metabolic and Bariatric Surgery) data, the most common 
bariatric procedure was reported to be LSG (54%), fol-
lowed by gastric bypass (23%), revision surgery (14%), 
and gastric band (6%).[3]

Bleeding, abscess formation, and staple line leakage are 
the most common postoperative complications of LSG, al-
though rare. While perioperative minor complications are 
generally 10.9%, major surgical complications have been 
reported in 5.3% in large series.[4]

Routine drainage of the abdominal cavity has been widely 
accepted as a useful aid in the diagnosis and treatment of 
complications after gastrointestinal surgery over the past 
century, but many studies have questioned the usefulness 
of routine drain placement.[5]

However, the true value of a routine intraabdominal 
drainage, especially in complications after LSG, is un-
known. In this study; In order to determine whether rou-
tine drainage is required after LSG, we compared clinical 
data and complications between LSG patient groups with 
and without drainage.

Materials and Methods

This is the retrospective operation of all LSGs for a period of 
approximately 3 years (January 2017–November 2019). In-
clusion criteria for bariatric surgery; Being between 18 and 
65 years old, initial body mass index (BMI) was 40 kg/m2 or 
BMI 35 kg/m2 in the presence of obesity related comorbidity 
and failure of conservative treatment for 2 years.

Routine drain placement was terminated in February 
2018, so two groups with and without routine drainage 
were provided for comparison. Patients with drainage 
were defined as Group D (drained) and those without 
drainage as Group U (undrained). Stapler line leak or 
bleeding suspicion; clinical parameters such as sub-
febrile fever, tachycardia, hypotension and abdominal 
pain reflected on the left shoulder were followed up. In 
all cases, CT or endoscopy was used to confirm the leak.

Study; Especially after LSG, leakage/bleeding findings 
and patient data related to their management were exam-
ined. The results were compared between two groups with 
and without drains.

Operation Technique

Each procedure was performed with five trocars accom-
panied by laparoscopy. A 36F bougie size was used to 
calibrate the remant stomach volume. Linear gastrectomy 
started the pilot 2–3 cm proximally and continued to the 
gastroesophageal junction. According to the decision and 
experience of the intraoperative surgeon, an endoscopic 
clip was used to achieve hemostasis of the stapler line. In 
the drained group, low suction silicon drainage (Jackson–
Pratt drainage) was placed adjacent to the stapler line.

Post–operative Technique

At the end of the 6th postoperative hour, the patients were 
completely mobilized and allowed to consume liquids 
orally. The upper gastrointestinal series of a routine gas-
trograph was not performed. Patients were given a single 
standard antibiotic prophylaxis and standard deep vein 
thrombosis prophylaxis for 28 days after surgery.

Stapler line is suspected of leakage or bleeding; Drain 
follow–up was confirmed by contrast–enhanced CT ac-
companied by clinical findings and a drop in hemoglobin 
value of more than 2 g/dl (Fig. 1). Data collected included 
age, height, body weight, BMI, mean operative time, 
length of hospital stay, and complications in both groups. 
Clinical data between the two groups were compared. The 
study was exempted from the ethics committee because it 
was a retrospective analysis.

Statistical Analysis

Descriptive statistics was used to present the demographic 
characteristics of the study population. Differences be-
tween these groups were tested using Pearson chi–square 
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Figure 1. Collection area (arrow).



test or Fisher’s exact test for categorical variables, Mann 
Whitney U test and independent sample t test for contin-
uous variables. All analyses were performed using IBM 
SPSS Statistics version 24.0 (IBM Corp, Armonk, NY, USA). 
A p–value <0.05 was considered statistically significant. 

Results

A total of 744 (female=570, male=174) patients with a 
mean age of 38 years (18–63) received LSG. The mean pre-
operative BMI was 47.9 kg/m2 (40–76). Average hospital 
stay is 4.03 days (2–23), and operations were performed 
in an average of 83 minutes (30–225). The longest opera-
tion period was performed during the revision of the pa-
tient with laparoscopic adjustable gastric band (LAGB) to 
sleeve gastrectomy. All surgeries were completed laparo-
scopically by the same team. Group D=547, Group U=197 
patients.

While age, BMI and male/female ratio and duration of 
surgery were similar between the two groups, the dura-
tion of hospitalization was significantly higher in the 
drained group (p=0.001) (Table 1).

The rate of surgical complications including leakage 
(n=17) and bleeding (n=33) was 6.7%. In our results, as a 
surgical complication in patients with clinical suspicion; 
We accepted bleeding as erythrocyte replacement cases 
and leakage in CT where we detected contrast extralu-
mination. Sixteen of the 17 patients who were on the run 
were in group D and one in Group U. In Group D, 14 of the 
leaks were treated with stents and 15 with percutaneous 
catheters, while the only patient in Group U was treated 
with stents.

When the groups were evaluated in terms of bleeding, 
a total of 33 patients had bleeding (Group D=22, Group 

U=11). The decrease in hemoglobin value was found to be 
3.07 g/dl on average. Percutaneous catheter was applied 
to 5 patients in Group D due to bleeding accompanied by 
bleeding in contrast CT (Fig. 2). There was no need for per-
cutaneous catheter in Group U (Table 2).

Three of the patients who required additional interven-
tion with stent or percutaneous catheter due to compli-
cations were cases of revision surgery that we performed 
after LAGB and 2 of them due to weight gain again.

In our series, a patient developed a peroperative com-
plication. This case was 33 years old female patient with 
BMI=44 kg/m2. It was observed that the nasogastric 
catheter placed by the anesthesia team for aspiration of 
stomach content was not pulled and remained within the 
limits of resection while at the stage of resection with sta-
ples. After the remaining probe was removed from the re-
section margin, resection was performed again with safe 
margins. The operation was completed laparoscopically 

63The effectiveness of routine drain placement in laparoscopic sleeve gastrectomy: Single-center results

Figure 2. Drainage with percutaneous catheter.

Table 1. Demographic data and follow-up parameters between groups

   Group D (n=547) Group U (n=197) P

Age (years) 38.6 (18-63) (±10.93) 37.7 (18-60) (±11.61) 0.156
Gender (n/(%))     
 Male 127 (23.22) 47 (23.86) 0.856
 Female 420 (76.78) 150 (76.14) 
BMI (kg/m2) 47.7 (±6.32) 47.8 (±6.02) 0.689
Operation time (min) 92.5 83.0 0.536
Hospitalization (day) 4.03 (±1.49) 3.82 (±0.72) 0.001

BMI: Body mass index.



and the patient was discharged 5 days later without ad-
ditional problems. After this case, all nasogastric probes 
were placed orogastrically in the stomach in order to in-
crease the awareness of the anesthesia team while ad-
vancing the bougie by mouth. Mortality was not observed 
in our series. 

Discussion

The most common cause of mortality in bariatric surgery 
is known as leak and embolism.[6] Therefore, early diagno-
sis and treatment of complications is important in obese 
patients. For this purpose, intraoperative drain placement 
has been the subject of interest in other fields of surgery 
and has been routinely applied. Chowdri et al.[7] reported 
that subcutaneous drainage may decrease the develop-
ment of seroma after cholecystectomy in obese patients. 
On the first postoperative day after lumbar disc surgery, 
drains have been shown to reduce the incidence of epidu-
ral hematoma in a prospective and randomized study.[8] 
In addition, it was stated that it is beneficial to use drains 
in both breast and abdomen after breast reconstruction 
using TRAM flap.[9] Although we focused on the use or 
neglect of routine abdominal drains after RYGB, when we 
examined the bariatric surgery group, it was reported that 
there was no definite conclusion due to the lack of ran-
domized controlled trials.[10]

Intraoperative drain placement is preferred by surgeons 
for several reasons. These; it can be summarized as sus-
pecting the presence of leakage in the early period, turn-
ing the possible leak into a controlled fistula through the 
drain and eliminating the need for reoperation, discharg-
ing excess washing fluid that may be prone to abscess for-
mation and helping diagnose intraabdominal bleeding.

Due to the large intra–abdominal volume of obese pa-
tients and thick subcutaneous fat tissues, especially the 

abdominal examination findings are easily masked. How-
ever, due to their weight, mostly tomography devices can-
not be carried and therefore imaging examinations, which 
have an important place in diagnosis, cannot be used. In 
bariatric surgery, it is frequently preferred by surgeons to 
perform a peroperative test for major complications such 
as stapler line and anastomosis leakage caused by tech-
nical errors. It is defined for this purpose; Air leak test, 
methylene blue test and peroperative endoscopy are used 
as well–known methods in line with technical possibili-
ties. However, there is little literature on the use of these 
tests, and existing ones are quite contradictory. In fact, 
the 2012 International Sleeve Gastrectomy Expert Panel 
could not reach consensus (48% consensus) on whether 
routine intraoperative leak tests should be performed.[11]

When the literature is examined, it can be observed that 
early discharge is popularized by the rapid implementa-
tion of the ERAS protocol. As a requirement of the appli-
cation, it can be said that the patients were drained and 
discharged before the clinical symptoms of the leakage 
after the LSP. Drain follow–up was reported to be effective 
since the clinical signs of bleeding (tachycardia, hypoten-
sion) occur early in the postoperative period.[5] However, 
bleeding is rarely intraluminal in patients with bariatric 
surgery without evidence of active bleeding in the drain, 
and some series have reported reoperation rates as 1.4% 
due to intraabdominal bleeding.[12]

Nonoperative treatment approaches are important in leak 
treatment especially as the most feared complication after 
LSG and its effectiveness has been emphasized in several 
studies. Christophorou et al.[13] reported that endoscopic 
therapy facilitated fistula healing after LSG in 74% of pa-
tients. Percutaneous drainage, antibiotics, and parenteral 
nutrition combined with stents are effective for leak after 
LSG and are recommended as first–line therapy in stable 
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Table 2. Postoperative major complications and treatment methods

   Group D   Group U  p

  n  % n  %

Surgical complication 38  5.1 12  1.6
 Leakage 16  2.1 1  0.1 0.054
 Bleeding 22  2.9 11  1.4 0.361
Percutaneous catheters 15  2.0 0   0.015
Stent 14  1.8 1  0.1 0.134
Mortality 0   0



patients.[14] Treatment of intraperitoneal abscess that de-
velops after leakage or bleeding is generally drainage by 
CT–guided laparoscopic or mini–laparotomy.[15] In accor-
dance with the data of our study, all the cases we followed 
up due to leakage (2.2%) and bleeding (4.4%) were treated 
nonoperatively and mortality was not observed in our se-
ries. However, percutaneous drainage catheter had to be 
installed in 93.7% of cases with leakage where we placed 
intraoperative drains with simultaneous interventional 
radiology. Considering the distribution between groups, 
percutaneous drainage catheter requirement was found 
to be statistically higher in the drained group (Group D) 
(p=0.015).

When our results were evaluated in terms of bleeding, the 
percutaneous catheter requirement of complicated cases 
was 22.7% and 0% in group D and Group U, respectively. 
It was determined that placing an intraoperative drain did 
not reduce the need for percutaneous drainage catheter, 
but no percutaneous catheter was required for any patient 
in the non–drain group. We have seen that drain appli-
cation is unnecessary in postoperative bleeding man-
agement, and in cases where drainage is required due to 
abscess, treatment can be performed with percutaneous 
catheter, accompanied by interventional radiology.

As shown in a randomized controlled trial where the rou-
tine abdominal drain placement increases postoperative 
pain following laparoscopic RYGB,[16] drains can cause 
more harm than discomfort and pain to patients. Surgeons 
have been arguing for a long time about whether drains 
are actually causing leakage. For example, drains have 
been shown to be useless and can increase anastomosis 
leakage rates after colonic surgery,[17] and in a randomized 
study performed after total gastrectomy, surgically placed 
drain increased the morbidity and postoperative hospi-
tal stay compared to the non–drain group.[18] However, 
it is known that the placement of the drain increases the 
length of hospital stay and increases its cost.[19]

The drain itself can cause some complications. For ex-
ample; Serious postoperative complications requiring 
surgery due to bowel obstruction and evisceration of the 
drain tract after removal of the drain were reported.[20, 21]

Our clinic, which serves as a bariatric surgical reference 
center in our country’s borders, tends to use minimally in-
vasive techniques. Accordingly, all bariatric surgery cases 
were performed laparoscopically. In the morbid obese 
patient group, who benefited from technical and techno-

logical possibilities limited due to high weights, compli-
cation management was performed nonoperatively by in-
terventional radiology and endoscopic methods with the 
philosophy of minimally invasive approach. In this study 
where our backward data is compiled; In accordance with 
the clinical approach, routine drain placement was not 
effective in the diagnosis and treatment of major compli-
cations such as leakage and bleeding in the management 
of bariatric surgery patients.

The most obvious limitation of our study is the retrospec-
tive analysis of the data. We are of the opinion that revi-
sion surgery cases in the group with drains may increase 
the bias. While it was handicap that cases without drains 
were coincided with high experience period, the presence 
of the drain in the same period fixed the safety of analysis 
in its patients.

Conclusion

We believe that routine abdominal drainage can be ne-
glected in patients with morbid obese after LSG. Drainage 
negligence can contribute to faster recovery, shortened 
hospital stay, and reduced cost without causing addi-
tional surgical complications.
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