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Kinking; A Rare Complication of Sleeve Gastrectomy

Sleeve Gastrektominin Nadir Tanimlanan Bir Komplikasyonu; Kinklesme
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ABSTRACT
Aim: Our aim was to emphasize an uncommon complication of
sleeve gastrectomy.

Material and Method: Sixty-two morbidly obese patients under-
went laparoscopic sleeve gastrectomy. All patients were required
to have psychological, routine laboratory examination, upper gas-
trointestinal endoscopy, pulmonary function studies and a medical
evaluation. All patients were preoperatively evaluated by a dieti-
cian. The procedure was performed by a standard technique.

Results: A total of 62 patients (43 females, 19 males) underwent
laparoscopic sleeve gastrectomy. Four of the 62 patients (1 male,
3 female) were admitted with a complaint of nausea, vomiting
and liquid intolerans 7 to 10 days after discharge. Upper gastro-
intestinal contrast swallov study revealed “Kinking”of the remnant
stomach.

Conclusion: Kinking is a complication to be known and rather
than management, prevention of this complication must be sup-
plied by further efforts.
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OZET
Amac: Bu calismadaki amacimiz sleeve gastrektominin nadir gérii-
len bi komplikasyonuna vurguda bulunmaktir.

Materyal ve Metot: Laparoskopik sleeve gastrektomi uygulanan 62
hastanin tamanina; pskiatri konstiltasyonu, rutin biyokimya ve endok-
rinolojik testler, list gastrointestinal sistem endoskopisi ve pulmoner
fonksiyon testleri uygulandl. Standart cerrahi teknik uygulandi.

Bulgular: 62 (43 kadin, 19 erkek) hastamizin tamamina sleeve
gastrektomi uygulandi. Hastalarnmizdan 4 (1 erkek, 3 kadin)’i ame-
liyat sonrasi 7. ve 10. glnler arasinda bulanti, kusma ve sivi alim
intoleransi ile basvurdu. Hastalara uygulanan oral kontrastl skopi-
lerde kinklesme oldugu saptandi.

Sonug: Kinklesme sleeve gastrektomi icin bilinmesi gereken bir
komplikasyondur. Postoperatif dénemde bu komplikasyonun yé-
netimi yerine engellemeye calisiimasi gerekmektedir.
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Introduction

Laparoscopic sleeve gastrectomy (LSG), also known as
longitudinal or vertical gastrectomy, is a relatively new
and effective surgical option for the management of
morbid obesity. Laparoscopic sleeve gastrectomy was
subsequently found to be effective as a single procedure
for the treatment of morbid obesity'. Although LSG
functions as a restrictive procedure, it may also cause
carly satiety by removing the ghrelin-producing por-
tion of the stomach?.

The known complications of this procedure can be di-
vided into two subgroups as acute and chronic compli-
cations. Acute complications are bleeding, staple line
leak and abscess, chronic complications are stricture,
nutritional deficiencies and gastroesophageal reflux

disease (GERD).

Here we aimed to emphasize a complication which is
avoided to define and based on four of our patients, a
literature review was made up.

Material and Method

Between March 2010 and September 2011, sixty-two
morbidly obese patients underwent laparoscopic sleeve
gastrectomy in our surgical department. The patients’
demographic data is given in Table 1. All patients were
required to have psychological screening, routine labo-
ratory examination, electrocardiogram, upper gastro-
intestinal endoscopy, pulmonary function studies and
a medical evaluation. All patients were preoperatively
evaluated by a dietician and also by related special-
ties based on their individual needs. All patients were
scheduled for sleeve gastrectomy as a primary defini-
tive procedure. Informed consent was provided by all
patients and laparoscopic sleeve gastrectomy was per-
formed as described in surgical technique section.
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Table 1. Patient demographics

Patients Female Male

n (62) 43 (% 69.3) 19 (% 30.7)
Median age: years (range) 39.6 (25-58) 43.3 (27-62)
Median BMI: kg/m? (range) 44.6 (38-55) 46.9 (41-58)

Surgical technique

the patientsare placed in asteep reverse Trendelenburg
position with the surgeon standing between the legs,
the camera surgeon on the left, and the assistant sur-
geon to the right of the primary surgeon. The first 10
mm trocar is inserted by camera guided blunt dissec-
tion and corbon dioxide pneumoperitoneum is done
at a pressure of 15 mmHg. A Nathanson liver retrac-
tor (Cook Incorporated, Bloomington, IN, USA) is
placed through the epigastric port and the left lateral
segment of the liver is elevated. Additional three tro-
cars were positioned in the usual manner. Using a
10-mm LigaSure device (Covidien), the greater cur-
vature of the stomach was mobilized, starting from a
point 6 cm proximal to the pylorus, staying close to
the wall of the stomach all the way up the greater cur-
vature to the angle of His.

It is important to identify and mobilize the angle of
His with exposure of the left crus of the diaphragm to
facilitate the complete resection of the fundus. Once
the stomach was completely mobilized, a 32-French
orogastric tube was inserted orally into the pylorus.
This calibrated the size of the gastric sleeve, pre-
vented constriction at the gastroesophageal junction
and provided a uniform shape to the entire stomach.
Gastric transection was started at a point 6 cm proxi-
mal to the pylorus, leaving the antrum and preserv-
ing gastric emptying. We staple the greater curvature
strictly along the stomach tube using a 60-mm Endo-
GIA stapler (Ethicon Endo-Surgery). The starting
point is 5-6 cm prepyloric to the point of the angle
of His. It is important to inspect the stomach anteri-
orly and posteriorly to ensure that there is no redun-
dant posterior stomach. Typically, four to five staple-
lines are needed. The dissected part of the stomach
is withdrawn from the left lateral 15 mm trocar. The
possible areas of bleeding are clipped by 10 mm me-
dium size laparoscopic clip. Intraoperative leak test
was employed with methylene blue. Closed suction
drains were routinely used. An upper gastrointestinal
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contrast swallow study with Gastrographin was per-
formed on postoperative day 1 (Fig. 1), and if it was
negative, the patient was put on liquid diet. Patients
were discharged on postoperative day 3 or 4.

Results

A rtotal of 62 patients (43 female, 19 male) under-
went laparoscopic sleeve gastrectomy between March
2011 and September 2012. There were no need for
convertion to open surgical procedure. Patients were
discharged on postoperative day 3 or 4. There was no
perioperative mortality. Four of the 62 patients (1
male, 3 female) were admitted with a complaint of
nausea, vomiting and liquid intolerans 7 to 10 days
after discharge from hospital. The patients were hos-
pitalized, oral fluid and food intake was stopped and
parenteral nutrition was admitted. Upper gastroin-
testinal contrast swallow study revealed “Kinking” of
the remnant stomach (Fig. 2). Kinking can be defined
as the organo-axial rotation due to the laxation of the
stomach with the greater curvature moving inferior
over antrum. Non operative observation were decid-
ed and after three days of conservative treatment with
fluid resusciation, a control contrast study was carried
out and the passage of the contrast to the duodenum
was verified. Oral liquid intake was started and four
of the patients were discharged on fourth day of the
rehospitalization. A slight intolerans to liquids con-
tinued for two or three months but the patients were
adapted and no endoscopic or surgical intervention
was carried out for this complication.

Discussion

Laparoscopic sleeve gastrectomy was initially de-
scribed as the first step of a staged procedure for su-
per morbidly obese patients followed by biliopancre-
atic diversion with duodenal switch or laparoscopic
Roux-en-Y gastric bypass (LRYGB) > It has been re-
ported in many studies as an excellent procedure for
weight loss and resolution of comorbidities™. Some
of the benefits of LSG over other procedures are; be-
cause the intestinal passage is still intact after LSG en-
doscopy of the remaining stomach and access to the
duodenum is still possible, the risk of internal hernias
is absent. In case of insufficient weight loss, LRYGB
or biliopancreatic diversion with duodenal switch can
be performed as a second-stage procedure. However,
LSG is not free of complications. The most frequent
complications are leaking, hemorrhage, abscess,
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Figure 1. Contrast swallow study on postoperative day 1.

splenic injury, sleeve stenosis, and GERD. Fridman et
al. reported a study consisting 2199 bariatric proce-
dures and 619 of them was LSG. They reported a leak
rate of 0.3% and 1.8% of complication or failure re-
lated reoperations. Stenosis was found to be the most
common reason of reoperation in LSG group. The
other complications were hiatal hernia, weight re-
gain and leakage’. In a prospective randomized trial?,
the complication rate was found to be 8.4% among
107 patients of LSG. There was no leak or bleeding
but a severe obstruction which required reoperation.
Other complications such as dysphagia and GERD
was classified as minor complications. Noel et al. pro-
posed a 3 port technique for LSG among 750 con-
secutive patients. The complication rate was 4.8%
overall. The rate of leak was 2.4% in their whole series
(18 cases). Hematoma and stricture were the other
observed complications. They did not mentioned any
minor or different complications such as liquid in-
tolerance, dysphagia vs. in their study’. Kueper et al.
described the preliminary early results of their study
over 16 LSG procedure. Only two patients, one with
wound infection and the other with bleeding requir-
ing relaparoscopy, had complications™.

The most common surgical emergencies after bariatric
iewed by C il [''. The d

surgery were reviewed by Companile et al'!. The data

of this review confirmed that the suture line leakage

Figure 2. Contrast swallow study demonstrating the ‘kinking’.

rate ranges between 0.7 and 7% depending on the se-
ries and the patient characteristics'2. Midgastric ste-
nosis was another complication of LSG with an inci-
dence of 0.7-4% due to calibrating on a too narrow
tube or over sewing of the staple line'?. Postoperative
hemorrhage and staple line leakage are reported to be
the major and GERD to be minor complication by
Mittermair et al. . Weiner et al. described the early
postoperative complications in a retrospective study
consisting of 686 LSG procedure. Complication rate
was 7.14% (49/686). The most common compli-
cations were reported to be staple line leakage and
bleeding. Elevated inflammatory markers, respira-
tory complications, wound infections, intolerans to
oral fluids and trocar site hernia were less common
complications. Postoperative dysphagia and fluid in-
tolerance were managed by oral corticosteroid prep-
arations for subsequent follow-up®. Although there
are some uncommon complications reported in the
literature. Alharbi described a case of gastrobronchi-
al fistula which occurred in late period after laparo-
scopic sleeve gastrectomy’®. Del Castillo Dejardin et
al. described an unusual case of gastric volvulus after
sleeve gastrectomy'”. They mentioned that sleeve gas-
trectomy leaves the stomach with no fixations along
the entire great curvature, which may predispose to
volvulus. As this complication were not reported
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before they could not recommend any maneuver
to fix tubularized stomach. As seen in the literature
review the most common severe complications are
bleeding, staple line leakage and stricture. Besides
that there are various problems observed postopera-
tively called as minor complications. We especially
aimed to emphasize the ‘liquid intolerance’ symp-
tom. It is usually recognized as a simple symptom but
according to our opinion it can be the first sign of
‘kinking’ and must be verified with a contrast swal-
low study. It does not life threatening but impairing
the quality of life. Knowledge of the type of bariatric
procedure performed and the post-surgical anatomi-
cal variations of the gastro-intestinal tract is key to
the management of patients presenting with postop-
erative complications. Further efforts and studies are
needed to avoid ‘kinking’ rather than the postopera-
tive management.
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