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The complications resulting from laparoscopic gastric bypass can be categorised into two main groups: early (with-
in 30 days after surgery) and late (after 30 days following surgery). Bleeding, marginal ulcers, and failure of the suture
line occur most often. Stenosis of the anastomotic areas, adhesive small bowel obstruction, incarceration of Peters-
en’s space hernia, gastrogastric fistula, and hemobezoar-induced small bowel obstruction are less often observed.

OBJECTIVE — to improve the management of rare complications in obese patients after laparoscopic gastric bypass.

MATERIALS AND METHODS. The study includes a retrospective analysis of patients who underwent laparoscopic
gastric bypass in the Department of General Surgery No. 2 at Bogomolets National Medical University from 2011
to 2023. Patients aged 25 to 59 who met the IFSO criteria for obesity participated in the research. The minimum
observation period was 12 months. All patients underwent a laparoscopic Roux-en-Y Gastric Bypass.

ResuLrs. The study included a cohort of 348 patients who underwent laparoscopic gastric bypass. The majority
of them were female, including 189 individuals (54.3 %). A total of 6 patients (1.72 %) were identified with rare
problems, consisting of 2 women and 4 men. Two patients were diagnosed with acute small bowel obstruction
caused by a hemobezoar, one patient with gastrogastric fistula, one patient with acute adhesive small bowel
obstruction, one patient with a marginal ulcer of the «arge» stomach complicated by perforation, and one
patient with a pinched Petersen’s space hernia. All complications were class I1Ib, according to the Clavien-Dindo
classification, and required surgical treatment. In the early period, 3 (50 %) cases were diagnosed: acute adhesive
small bowel obstruction (2 days postoperatively ) and acute small bowel obstruction caused by a hemobezoar
(2—3 days postoperatively).

Concrusions. We found that the incidence of rare complications among obese individuals after laparoscopic
gastric bypass was 1.72 %. Specifically, 1.14 % of patients experienced small bowel obstruction, 0.29 % had a mar-
ginal ulcer of the «arge» stomach complicated by perforation, and 0.29 % had a pinched Petersen’s space hernia.
Each case of a rare complication requires an individual approach to its management.
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Laparoscopic gastric bypass (LGB) is considered Petersen’s space herniais a late, rare complication

the «gold standard» of surgical treatment for obe-
sity due to its long-term effect and lower level of
complications compared to other methods [22].
The complications resulting from laparoscopic
gastric bypass can be categorised into two main
groups: early (within 30 days after surgery) and
late (after 30 days). Bleeding, marginal ulcers, and
failure of the suture line occur most often. Steno-
sis of the anastomotic areas, adhesive small bowel
obstruction, incarceration of Petersen’s space her-
nia, gastrogastric fistula, and hemobezoar-induced
small bowel obstruction are less often observed.

38

of laparoscopic gastric bypass, with an incidence of
1—5% [17,11]. It occurs on average 3 months after
surgery. Risk factors include a significant decrease
in body weight, male gender, and the extraduodenal
location of the alimentary loop [3].

Gastrogastric fistula is the formation of an unnat-
ural connection between the «small» and <«large»
stomachs, occurring in 1.5—6.0 % of patients. The
main reasons are incomplete transection of the
stomach, ingress of fatty tissue during transection
of the stomach between the branches, insufficiency
of gastroenteroanastomosis, displacement of the
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stomach after surgery, formation of marginal ulcers,
and complications of their penetration [6].

Hemobezoar-induced small bowel obstruction is
a very rare complication after laparoscopic gastric
bypass, occurring in 0—0.5 %, most often 2—5 days
after surgery, as a result of bleeding from the suture
line of the large stomach [13].

OBJECTIVE — to improve the management of rare
complications in obese patients after laparoscopic
gastric bypass.

Materials and methods

The study includes a retrospective analysis of 348
patients who underwent laparoscopic gastric bypass
in the Department of General Surgery No. 2 at Bo-
gomolets National Medical University from 2011 to
2023. Patients aged 25 to 59 who met the IFSO (In-
ternational Federation for the Surgery of Obesity
and Metabolic Disoders) criteria participated in the
research. The majority of them were female, includ-
ing 189 individuals (54.3 %). The average age was
44.81 years (25—59 years), and the average body
mass index was 45.43 kg/m? (41.21—59.41kg/m?).
The minimum observation period was 12 months.

Preoperative examination included: complete
blood count, complete urinalysis, biochemical blood
count (total protein, alaninaminotransferaze, aspar-
tataminotransferaze , total bilirubin with fractions,
urea, creatinine), coagulogram, blood group and
rhesus, electrocardiography, video esophagogastro-
duodenoscopy, echocardiography, chest X-ray cav-
ity, ultrasound of the abdominal cavity organs, con-
sultation of a cardiologist and pulmonologist, spi-
rometry, ultrasound of the vessels of the lower ex-
tremities, glycosylated hemoglobin (Hb1Ac), blood
C-peptide, blood thyroid-stimulating hormone test,
adrenocorticotropic hormone blood test, cortisol
blood test, acid-base blood test, blood analysis for
electrolytes (K, Na, Cl, Ca).

All patients underwent a laparoscopic Roux-en-
Y Gastric Bypass. Until 2019, the small intestine
was transected with a stapling-cutting device with
a staple height of 3.6 mm to perform laparoscopic
gastric bypass, but it has since been switched to the
Tri Staple technology using the EGIA60AVM (sta-
ple heights: 2 mm, 2.5 mm, 3 mm) at a distance of
50 cm from the ligament of Treitz. Until 2019, a sta-
pling-cutting device with a staple height of 4.1 mm
was used to construct a «small» stomach with a vol-
ume of 20—30 ml, but it has since been switched to
Tri Staple technology using EGIA60AMT (staple
heights: 3 mm, 3.5 mm, and 4 mm).

A side-to-side anterocolic gastroenteroanasto-
mosis was performed between the «small» stomach
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and the alimentary loop of the small intestine. Un-
til 2019, the back lip of the anastomosis was formed
with the help of a stapling-cutting device with a sta-
ple height of 3.6 mm. It has since been switched to
Tri Staple technology using EGIA60AVM (staple
heights: 2 mm, 2.5 mm, 3 mm). The anterior lip of
the anastomosis was formed with the help of a con-
tinuous suture using an atraumatic suture mate-
rial (Vicril 3/0). After applying the anastomoses,
a pneumatic test was performed to determine their
tightness. The length of the alimentary loop was
150 c¢m, and the biliopancreatic loop was 50 cm. Pe-
tersen’s space was not sutured. Statistical analysis
was performed using SPSS 18.0.

Results

A total of 6 patients (1.72 %) were identified with
rare problems, consisting of 2 women and 4 men.
Two patients were diagnosed with acute small bow-
el obstruction caused by a hemobezoar, one patient
with gastrogastric fistula, one patient with acute
adhesive small bowel obstruction, one patient with
amarginal ulcer of the «large» stomach complicated
by perforation, and one patient with a pinched Pe-
tersen’s space hernia. All complications were class
ITIb, according to the Clavien-Dindo classification,
and required surgical treatment. In the early period,
3 (50 %) cases were diagnosed: acute adhesive small
bowel obstruction (7 days postoperatively ) and
acute small bowel obstruction caused by a hemobe-
zoar (2—3 days postoperatively).

Among the 6 cases of complications, 4 (1.14 %)
had a clinical pattern of small bowel obstruction
and were manifested by nausea, vomiting, abdomi-
nal distension, and a lack of bowel movements. In
all cases, we performed a computer tomography of
the abdominal cavity with intravenous enhance-
ment for diagnostic purposes. Treatment included
urgent surgical intervention. Patients with acute
small bowel obstruction caused by a hemobezoar
underwent relaparoscopy with enterotomy and re-
moval of a blood clot, mandatory gastrotomy of the
«large» stomach with mechanical stopping of bleed-
ing, and removal of a blood clot from the «large»
stomach, which filled the entire lumen. The pe-
riod of stay in the hospital after surgery was 4—5
days. In the case of acute adhesion or small bowel
obstruction, relaparoscopy with viscerolysis was
performed. Strangulation of Petersen’s space hernia
occurred six months after laparoscopic gastric by-
pass. A relaparoscopy was performed with a resec-
tion of the necrotic intestine and the imposition of
an entero-enteroanastomosis. The period of stay in
the hospital was 7 days.
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A marginal ulcer of the «large» stomach com-
plicated by perforation occurred six months after
laparoscopic gastric bypass. A laparotomy was per-
formed with the removal of the «large» stomach.
Hospital stay was 7 days.

A gastrogastric fistula developed in the patient
18 months after laparoscopic gastric bypass on the
background of a marginal ulcer complicated by pen-
etration, which led to the formation of a common
mouth between the «large» and «small» stomachs.
Clinically, it was accompanied by an increase in
body weight, nausea, and pain in the epigastric area.
The patient underwent laparoscopic intervention
with resection of the «large» and «small» stomachs
with gastroenteroanastomosis, and the formation of
a new gastroenteroanastomosis. The postoperative
period in the hospital was 5 days.

Discussion

The study confirmed the low frequency of detection
of the indicated complications, which, due to the se-
verity of the condition (Clavien-Dindo III), required
rapid diagnosis and urgent surgical treatment.

Strangulation of Petersen’s space hernia was di-
agnosed in one patient (0.28 %), which is statisti-
cally lower than the world data. For comparison, in
the study of A. Tannelli, Petersen hernia entrapment
was diagnosed in 2.51—4.75 % of cases, and the av-
erage follow-up time was 24.19 months after laparo-
scopic gastric bypass [15]. According to V. Ende et
al., this rate was 4.8 %, but the mean follow-up time
was 36.1 months [12]. All 348 operated patients did
not have suturing of the mesenteric defect. This did
not cause an increase in the number of pinched Pe-
tersen’s space hernias. Compared to other studies,
D. Muir et al. found that with the closure of mes-
enteric defects, the rate of pinched Petersen’s space
hernias was 2.0 % [18]. A meta-analysis by Q.-L.Wu
et al. found no difference in the occurrence of small
bowel obstruction due to Petersen’s space hernia
entrapment between groups with and without clo-
sure of mesenteric defects [23].

In our study, the alimentary loop was located
in the antecolic position in all patients, which had
a significant impact on the occurrence of internal
hernias. The postcolic location of the alimentary
loop has a worse prognosis due to the formation of an
additional mesenteric defect. In a study by A.B. Al
Harakeh et al., in the group with an anterocolic
location of the alimentary loop, entrapment of Pe-
tersen’s space hernia occurred in 1.4 % of cases, and
with a postcolic location of the alimentary loop in
5.2% [1]. According to a study by F. Nuytens et al.,
the closure of the mesenteric defect in the antecolic
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location of the alimentary loop compared to not-clo-
sure does not affect the occurrence of a pinched in-
ternal Petersen’s space hernia (4.8 % and 5.5 %), but
at the same time significantly increases the number
of small bowel obstructions due to adhesions (4.8 %
and 1.7 %). Therefore, the optimal option is the an-
tecolic location of the alimentary loop without clos-
ing the mesenteric defect [20].

Acute small bowel obstruction caused by a he-
mobezoar is a very rare complication resulting from
laparoscopic gastric bypass. From 2011 to 2019,
2 (1.12%) of 179 patients experienced bleeding
from the suture line of the «large» stomach. Accord-
ing to global data, this indicator ranges from 0.05 %
to 1.9% [5]. All cases reported up to 2019 used the
stapling-cutting device with a staple height of 3.6
mm for gastric transection. After starting to use the
Tri Staple stapling device in 2019 (staple heights: 3
mm, 3.5 mm, 4 mm), no new cases of «large» stom-
ach bleeding complicated by acute hemobezoar-in-
duced small bowel obstruction have been recorded.
Based on single cases found, or a small series of cases,
D.T. Hess et al. (2021) described 38 patients with
hemobezoar-induced small bowel obstruction [14].
Treatment tactics included relaparoscopy with en-
terotomy and removal of a blood clot from the area
of the entero-enteroanastomosis, and gastrotomy of
the «large» stomach with removal of a blood clot
that filled the entire lumen, because in all cases the
source was bleeding from the suture line of the large
stomach. An intraoperative inspection of the anas-
tomotic suture lines was mandatory due to the high
risk of their failure, as an increase in intraluminal
pressure occurs due to the presence of an obstruction
in the form of a blood clot. Recurrences of bleeding
after surgery, infectious complications, and failures
of anastomotic suture lines were not detected. In
other research, nine patients underwent resection
of an entero-enteroanastomosis and gastrostomy
for decompression. However, due to a high compli-
cation rate of 44.4 %, compared to enterotomy and
removal of a blood clot and gastrotomy with hemo-
stasis, where this indicator is 27.2 %, such approach
is not recommended [5].

Marginal ulcers occur in 3—35% of patients af-
ter laparoscopic gastric bypass [8]. Marginal ulcers
of the «large» stomach complicated by perforations
occur quite rarely, up to 0.3% [16]. According to
O.Bacoeur-Ouzillou et al., in 71.4 % of cases, mar-
ginal ulcers occur in the area of gastroenteroanasto-
mosis. [4] In the study of D. E. Azagury et al., 50 %
of marginal ulcers occur in the area of the gastroen-
teroanastomosis, 40 % in the alimentary loop, and
10 % in the area of the «small» stomach [2]. G. Plitz-
ko et al.’s review from 2021 details 54 cases of gastric
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and duodenal ulcers, with a perforation in the gastric
region complicating 34 % of these cases [21]. Gastro-
gastric fistula was diagnosed in one (0.28 %) patient,
although according to global data, the frequency of
occurrence is up to 6 % [19]. The term of occurrence
was 18 months. According to global data, the aver-
age time of occurrence is 28 months (22—62) [7].
The cause is a marginal ulcer, which is complicated
by penetration and the formation of a joint between
the «large> and «small> stomachs. According to
various data, about 60 % of patients with gastrogas-
tric fistulas have a history of marginal ulcers or in-
competence [7]. Since 28—61 % of marginal ulcers
are asymptomatic [10], we recommend performing
prophylactic VEGS 6, 12, and 24 months after lapa-
roscopic gastric bypass to cover the period during
which the development of marginal ulcers and their
complications are possible. One of the first manifes-
tations of the occurrence of gastrogastric fistula is
an increase in body weight. Therefore, gastroscopy
should be performed in the absence of a decrease in
body weight or its increase after laparoscopic gas-
tric bypass. Marginal ulcers of the «large» stomach
complicated by perforation and marginal ulcers
complicated by penetration with the formation of
a gastrogastric fistula were recorded in the period
2011—2019, when patients were prescribed a regi-
men of proton pump inhibitors at a dose of 20mg
twice a day for 30 days. Due to the emergence of
studies on the increase in the entry of hydrochloric
acid into the lumen of the small intestine and the ac-
tivation of pepsin in the lumen of the small intestine
within 6 months after laparoscopic gastric bypass
[9]. Since 2019, we have been prescribing proton
pump inhibitors at a dose of 20 mg twice a day for
6 months. No new cases of marginal ulcers were re-
corded. The observation period was 12 months.

Conclusions

We found that the incidence of rare complications
among obese individuals after laparoscopic gastric by-
pass was 1.72 %. Specifically, 1.14 % of patients experi-
enced small bowel obstruction, 0.29 % had a marginal
ulcer of the «large» stomach complicated by perfora-
tion, and 0.29 % had a pinched Petersen’s space hernia.

Each case of a rare complication requires an indi-
vidual approach to its management, and their pre-
vention includes the use of stapling devices with Tri
Staple technology and proton pump inhibitors at
a dose of 20 mg twice times a day for 6 months.

The influence of non-closure of the mesenteric
defect and the antecolic location of the alimentary
loop on the occurrence of an incarcerated Petersen’s
space hernia requires further study.
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MeHepKMEHT MAPTriHAIBHUX BUPA30OK Y HAILLIEHTIB
3 OKHMPIHHAM ITiCJIA JIAAPOCKONIYHOI'O IIIYHTYBAHHA IIUTYHKA

B. O. Hesmep:kunpkuit
Hamionampanit mepnanamii yaisepcureT iMeHi O. O. boromosirst, Kuis

BuaiiaioTs ABi Tpynu yCKIaIHEHD YHACTIZOK JIATAPOCKOIIIYHOIO IIYHTYBAHHA IIJTYHKA — PaHHi (YIIPOIOBX 30
JIHIB TTic1s1 onepartif) Ta misHi (nizuime 30-i qo6m). HalftyacTinie BUHUKAIOTh KPOBOTEYI, MAPriHAIbHI BUPA3KU T4
HECIIPOMOXXHOCTI JIiHil IIBiB, Pifjilie — CT€HO3 AUMHOK AaHACTOMO3iB, CIIAMKOBA KUIIIKOBA HEIIPOXIi/IHICTb, 3a1EM-
JIeHHs Iproki IleTepceHa, racTpo-racTpo HOPHIIH, KUIIIKOBA HEMTPOXiJIHICTh TEMOOE30aPOM.

Mera — NOJNIINATH MEHEPKMEHT PIIKICHUX YCKIAAHEHDb IIC/IA JIAIAPOCKOIYHOIO IIYHTYBAHHS IUIYHKA
y HALIIE€HTIB 3 OXXUPIHHAM.

Marepianu Ta MeTOgH. [IpOBEICHO PETPOCIIEKTUBHUI aHAMI3 AaHUX 348 NallieHTiB 3 OXKUPIHHAM BiITIOB{THO
J10 KpuTepiiB IFSO, AKMM BUKOHAHO JIAITAPOCKOIIYHE NIYHTYBAHHA IIUTYHKA B riepiof 3 2011 go 2023 p. Ha 6a3i
Kadeapu 3aranpbHoi Xipyprii Ne 2 HarfioHansHOro MeindHoro yHisepcurery iMeHi O. O. Boromorblig. Bik nariieH-
TiB — BiZ 25 10 59 poOKiB, cepenHiil Bik — 44,81 poky. Cepe; NALiE€HTIB IEPEBAKAIHN »KiHKHU (189 (54,3 %)). Cepenns
BEJIMYMHA iHAEKCY MacH Tima — 4543 kr/m? (41,21 —59,41 kr/m?). MiHIMAIBHEI ITEPIOJ CITOCTEPEXEHHS — 12 MiC.
PesyapraTH. PiIKiCHI YCKIAJHEHHS AiarHOCTOBAHO Y 6 (1,72 %) mariienTiB (y 2 >KIHOK, Ta 4 JOJIOBIKIiB): y 2 —
TOCTPY TOHKOKHMIIKOBY HEIPOXiZHICTb I'€MOOE30apOM, IO OJHOMY BHIIA/IKY I'ACTPO-IACTPO HOPULLi, TOCTPOL
CIIAMIKOBOI HEMPOXiAHOCTI, MAPTiHAIBHOI BUPA3KU «BEJIMKOI'O» NUIYHKA, YCKIAJHEHO]I IIEPGOPALIEIO, T 3A1EM-
JIeHO1 rprxi Ilerepcena.

BHCHOBKH. V NAli€HTIB 3 OXKUPIHHAM IIC/IA JIANIAPOCKOIIYHOIO IIYHTYBAHHS IIJIYHKA 4aCTOTA PiIKICHUX
YCKIaJHEHD CTAHOBMIIA 1,72 %: KUIKOBOI HENMPOXiAHOCTI — 1,14 96, MApTriHAJIbHOI BUPA3KH «BEJIMKOI'O» IITYHK4,
yCKIagHEHOI nepdopauicto, — 0,29 %, 3amemieHoi rpwxki Ilerepcena — 0,29 %. KoxXeH BUIIAIOK PiKiCHOTO
YCKIAJHEHHS NTOTPebye iHIUBIlyaIbHOI'O ITAXO/Y 10 MOI'O MEHE/PKMEHTY.

KiI¥o4uoBi CJI0Ba: pifIKiCHE YCKIAMHEHHS, IIYHTYBAHHS IIUTYHKA, T€MOOE30ap, MapriHaJbHA BUPA3Ka, TACTPO-
racTpo HOpHUL, I'prka Ilerepcena, KpoBoTeua.
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