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Clip Closure and Division Instead of Stapling for the Last Small Gastric Bridge Between

Gastric Pouch and Remnant Stomach in L apar oscopic Roux-en-Y Gastric Bypass

Abstract

Introduction: Here, a modification during gastric pouch formingaswimplemented in
laparoscopic Roux-en-Y gastric bypass (LRYGB). Weeal to examine the feasibility of
metallic clip closure for the remaining small standridges (<1cm) between the pouch and

the remnant stomach.

Methods. During pouch creation, after the last stapler fjrithe remaining small bridge was
closed with clips and divided instead of using & s¢apler. Metallic clips for this aim were
used in 41 of 520 LRYGP between September 2010Jandary 2017. Preoperative mean
body mass index (BMI) was 47.3 +5.3 kd/tmale/female: 6/35, mean age 37.8+9.1 years).

Results: Gastric bridges in 41 patients were successfulbseadd with metallic clips and
divided. In one patient, intraoperative methyleheeliest was positive from the anastomosis
(not from the clipped place) and repaired by intraoreal sutures. Abdominal drain was used
selectively (32%). No postoperative leakage or othenplications were seen. Mean length of
hospital stay was 3.8+1.1 days. Mean BMI was 33k kg/nf after mean 17.6 +11.3

months follow-up.

Conclusion: In LRYGB metallic clip closure for a stomach bred@xlcm) between the pouch

and the remnant stomach is an easy, safe andleefredihod.



I ntroduction

Laparoscopic Roux-en-Y gastric bypass (LRYGB) moaular procedure for morbid obesity.
In LRYGB, linear staplers are commonly used whesating gastric pouch. Generally, a
small gastric pouch is formed using one transverseé two or three vertical staplers (1).
Sometimes a small gastric bridge are left afterstmond or the third vertical stapling and all
the surgeons use a new stapler to divide this sm@hant bridge. In this study, we examined
a modification of this routine procedure. If thenmeant gastric bridge was less than 1 cm in
width, we wanted to use endoscopic clips insteadtaplers for closing and dividing the
bridge. Our aim was to investigate the feasibiliiyd safety of the technique. Ethical
committee approval was obtained from our hospital this study was registered to Research

Registry.
Material and M ethods

Between September 2010 and January 2017, a tas&0omorbidly obese patients underwent
LRYGB according to indications of National Inst#st of Health consensus criteria (2).
LRYGB was performed as described previously in iddtgd. When forming the gastric
pouch, the first stapler (60 mm, blue cartridged&GIA™ Ultra, Covidien) was used in a
transverse plane from the lesser curvature of tobenach. Then, two or three 60 mm
endoscopic linear staplers (both blue cartridgaewsed vertically toward to angle of His. If
the last stapler was not able to complete the acim, in cases of large bridges (10 mm <),
another stapler closure was established but ibtitge was less than 10 mm in width, it was
closed with metallic clips (Figure 1-3). At leastat medium-large (9 mm) or large sized (11
mm) metallic clips were placed both on the remrstamach and the gastric pouch, and the
gastric bridge was divided with endoscissors. Weduseusable endoscopic clip appliers.
Other parts of the operation were the same inmeygractice. Gastroenterostomy anastomosis
was done by a linear stapler (blue cartridge) apcclesed the common stapler orifices after
the anastomosis by hand-sewn sutures. We did reobuttressing material to support the
stapler lines. Gastric pouch and gastroenterostamgstomosis was checked by giving
methylene blue in each case. We used drains in LR¥&8ectively. If the surgical area was
not completely clean despite meticulous hemostdsis to negligible amount of subtle
oozing, then we placed a drain around the gasticlp. This indication was valid in this

study as well and clipping a gastric bridge did meofuire an abdominal drain.



Age, gender, BMI, co-morbidities, intraoperative amt of blood loss, operating time,
intraoperative and postoperative complicationsgtlerof hospital stay, and bariatric outcomes

were analyzed. For statistical analysis, descreptnethods were used.
Results

This was a retrospective analysis of a prospectivieort database. There were total 41
patients (male/female: 6/35) with a mean age o8.1 (range 21-56 years). Preoperative
mean body weight and BMI were 122.5+16.5 kg (rab@@ -162) and 47.3 +5.3 kgffrange
38.7-58.9), respectively. Eighteen of the patiemésli at least one obesity-associated co-
morbidities (type Il diabetes n: 12, hypertensiorOnsleep apnea n: 3, chronic obstructive
pulmonary disease n: 3). Average blood loss andatipe time were: 25.8+20.6 ml (range O-
100) and 136x36 minutes (range 75-240), respegtiv@hly in one patient, a leak was
identified by intraoperative methylene blue tedtisTleak was from the stapler line on the
anastomosis, not from the clip closed bridge. Tdnastomotic leak was repaired by 3/0
prolene suture intracorporeally. Abdominal draitgcpd only in thirteen patients (31.7%).
Postoperative leakage or another complication weoé observed and patients were
discharged in an average of 3.8+1.1 days (range Ztients were followed for a mean of
17.6x£11.3 months (range 3-37). The average weigttBMI were 78.2+13.9 kg (range 48-
116) and 30.3+6.1 kg/f{range 19.9-43.7), respectively. Excess of BM$Iaio (EBMIL%)
was 65.3+ 20.6%.

Discussion

The cost of LRYGB was 37% more than open surgepedding on operation time and the
stapler used (3). In order to minimize the operatnst, especially in developing countries,
different technical pursuits can be emerged. Onethd methods was performing
gastrojejunostomy anastomosis by hand-sewn sutumrsgead of staplingHowever,
requirement of advanced laparoscopic experiencepamidnged time of the operation were
the factors limiting this technique. Here we ddsedi an easy alternative technique to the
laparoscopic stapler use. We suggested that srastitig bridges under 1 cm in width could
be safely closed with metallic clips. Surgical sligre usually used for the closure of tubuler
structures that not containing food (closure ofticyduct, tubal sterilization, vascularities).
There was no data in the literature according ® ulsing the clips for closure of the
gastrointestinal structures such as esophagus,astgnsmall intestine or colon during

surgery. Today, using clips for closure for a fquakssing gastrointestinal tract was only



accepted for the appendiceal stump (4-6). Unlilkeeadppendix stump closure, closure of the
stomach with the clips may carry an increased f@kleakage due to the intraluminal
pressure of the stomach. Intragastric pressuresaittty individuals is at the average of 34
mmHg (21-45 mmHg) (7). These values could be ashnasgc43 mmHg (32-58 mmHgQ) in
sleeve gastrectomy patients (7). Intragastric presgan reach the highest level during
vomiting and the highest intragastric pressure nregswas 290 mmHg (8). An experimental
study showed that in RYGB, intragastric pressudendit cause problems until 150 mmHg for
gastrojejunostomy anastomosis and gastric poudyrity (9). However, some previous in-
vitro studies clearly demonstrated that clip aglens to the stomach can provide safe
closures. Clips can withstand up to 300 mmHg iotrahal pressure (10). In normal
circumstances, we could not find the intragastrespure measurements in the literature after
LRYGB. We can conclude that intragastric pressuter RYGBP should be lower than
unoperated stomach due the absence of pyloric Tingrefore, we believed that clips placed
to the stomach provided a secure closure and wadati@éncounter any problems after these

applications.

Lack of a control group (stapled vs. clipped) amel ¢ost analysis of the both groups were the
main limitation of this trial. Demonstrating thefesty and reliability of this technique can
enable the comparative studies in future. Althowgh practice with this modification, we
have to say that using this technique requirestanbal amount of experience with LRYGB

and with advanced laparoscopic surgery.

As a result; operating costs in laparoscopic syrgean important issue. Although the main
issue of this study was not the cost analysis,a$ wlear that four clips were cheaper than a
laparoscopic stapler cartilage. We did not do st @malysis and we only evaluated the
feasibility of the clip closure technique. For fivst time, we demonstrated that laparoscopic
clips can be used for closure of a food passingygatestinal tract and in LRYGB surgery,
while preparing gastric pouch. The closure of tastgc bridge (<10 mm) with metallic clips

was an easy, safe and reliable method.
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Figurelegends

Figure 1. Schematic view of the technique.
Figure 2.The gastric pouch bridge that was closia mvetallic clips.

Figure 3. Divided gastric pouch bridge.
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Highlights
. Operating costs in laparoscopic surgery is an important issue.
. Laparoscopic metalic clips can be used for closure of afood passing gastrointestinal tract.

. In LRY GB surgery, while preparing gastric pouch, the closure of the gastric bridge (<10
mm) with metalic clips was an easy, safe and reliable method.
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