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Global data indicate that complications after laparoscopic gastric bypass occur in 5.8 to 12.4 % of patients. Recent
studies identify prior abdominal surgeries, chronic liver diseases, arterial hypertension, chronic lung diseases, and
repeated bariatric procedures as primary risk factors for postoperative complications.

OBJECTIVE — to determine the primary risk factors associated with complications in obese patients after laparo-
scopic gastric bypass.

MATERIALS AND METHODS. A retrospective analysis was conducted on data from 556 obese patients, as defined
by IFSO criteria, who underwent laparoscopic gastric bypass surgery between 2011 and 2025 at the Department
of General Surgery No 2, Bogomolets National Medical University. Of these patients, 261 (46.3 %) were men and
295 (53.7 %) were women. The mean body weight was 151.88 (95% CI: 135.5-168.1) kg, and the mean body
mass index was 46.73 (95 % CI: 43.93—49.52) kg/m?. The surgical and anesthetic risk, assessed using the ASA scale,
was 342 (95% CI: 3.31-3.53). Two groups of patients were established: a control group (2011-2019) and an
experimental group (2019-2024), to evaluate the impact of the new strategy on the incidence of complications.

REesuLrs. Univariate logistic regression analysis identified seven factors with a significance level of <O0.1:
duration of surgery, postoperative pain level, early mobilization, chronic obstructive pulmonary disease, gas-
troesophageal reflux disease, sleep apnea, and diabetes mellitus. To determine the minimum set of factorial
features associated with the occurrence of complications in obese patients after laparoscopic gastric bypass,
a multivariate logistic regression analysis was employed. This analysis identified five factorial features associ-
ated with complication risk: «duration of surgery», «postoperative pain level», «delayed mobilization», «sleep
apnea syndrome», and «diabetes mellitus».

Concrusions. The factors influencing the development of postoperative complications in obese patients after
laparoscopic gastric bypass surgery included the duration of surgery, postoperative pain level, delayed mobiliza-
tion, sleep apnea syndrome, and diabetes mellitus.
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Selecting appropriate surgical strategies for obese
patients requires a multidisciplinary approach and
individualized adaptation of established clinical pro-
tocols and recommendations. A key element in this
process is the assessment of risk factors that may
contribute to adverse outcomes or complications, as
well as their timely diagnosis and management.

In 2007, E.J. DeMaria et al. developed a scale
to assess the risk of negative outcomes after bar-
iatric surgery, incorporating five main criteria:
body mass index > 50 kg/m?, male gender, arterial
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hypertension, risk factors for pulmonary throm-
boembolism, and age >45 years [2]. Subsequent
revisions expanded the scale to include additional
risk factors and re-evaluated the original criteria.
D.R. Flum et al. found that only a body mass in-
dex > 50 kg/m? was associated with increased rates
of complications and mortality after bariatric sur-
gery, with higher indices correlating directly with
greater severity. The remaining four factors did not
influence complication and mortality rates in this
study [4].
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U.K. Coblijn et al. (2016) applied this scale to
obese patients undergoing laparoscopic gastric by-
pass. The criteria referenced above had no effect on
the risk of death or complications. Repeated bariat-
ric surgery was the only factor associated with an
increased risk of complications or mortality [1].

Laparoscopic gastric bypass is considered among
the most effective treatments for morbid obesity. Ac-
cording to the International Federation for the Sur-
gery of Obesity and Metabolic Disorders (IFSO)
(8th Global Registry Report, 2023), 480,970 bariat-
ric surgeries were performed in 2022, with laparo-
scopic gastric bypass accounting for 28.8 % of initial
procedures [13].

Global data indicate that complications after
laparoscopic gastric bypass occur in 5.8 to 12.4 %
of patients [1].

Recent studies identify prior abdominal surger-
ies, chronic liver diseases, arterial hypertension,
chronic lung diseases, and repeated bariatric pro-
cedures as primary risk factors for postoperative
complications [7].

OBJECTIVE — to determine the primary risk fac-
tors associated with complications in obese patients
after laparoscopic gastric bypass.

Materials and methods

A retrospective analysis was conducted to iden-
tify risk factors associated with complications after
laparoscopic gastric bypass. The study included 556
patients who underwent laparoscopic gastric by-
pass at the clinical base of the Department of Gen-
eral Surgery No2, Bogomolets National Medical
University between 2011 and 2025 (Table 1).

The observation period ranged from 6 to 65
months. The analysis focused exclusively on com-
plications related to laparoscopic gastric bypass,
including bleeding, marginal ulcers, suture failure,
intestinal obstruction, and ineffective weight loss.
All complications were classified using the Clavien-
Dindo scale (Table 2).

Beginning in 2019, the management of obese
patients before, during, and after laparoscopic gas-
tric bypass was modified based on findings from
our previous studies and the Enhanced Recovery
After Surgery (ERAS) protocol. Consequently,
two groups of patients were established: a control
group (2011-2019) and an experimental group
(2019-2024), to evaluate the impact of the new
strategy on the incidence of complications.

According to the new strategy, preoperative
preparation included catheterization of the epi-
dural space and establishment of central venous
access under ultrasound guidance. Additionally,
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saline laxatives and a carbohydrate mixture (5%
glucose, 200 ml) were administered 12 hours and 4
hours before surgery, respectively. Dexamethasone
(8 mg) was administered intravenously 10 minutes
before the incision, and antibiotic prophylaxis was
provided 30 minutes before surgery. Intraopera-
tively, local infiltration anesthesia was given at the
trocar insertion sites, and pneumatic compression
of the lower extremities was used instead of elastic
compression to prevent thrombosis. Cassettes for
gastroenteroanastomosis and entero-enteric anas-
tomosis were replaced, using the TriStaple tech-
nique. Paracetamol was administered intravenously
at the beginning of the skin suturing procedure. At
the conclusion of surgery, 5 ml of tranexamic acid
was administered 12 and 24 hours after surgery.
Postoperatively, the urinary catheter was removed
immediately, the nasogastric tube was withdrawn
within one day, and drains were removed 2—3 days
after surgery. Early patient mobilization was im-
plemented during the postoperative period. Oral
fluid intake commenced 6 hours after surgery, with
a stepwise increase in volume and a corresponding
decrease in infusion therapy. On postoperative day
4, all patients without complications underwent
contrast gastrography to assess the capacity of the
gastroenteroanastomosis.

The study adhered to modern bioethical stan-
dards. Statistical analysis was performed using IBM
SPSS Statistics Base software (version 26). Uni-
variate and multivariate logistic regression models
were applied. Results with p <0.05 were considered
statistically significant.

The results of univariate logistic regression mod-
els (Table 3) identified seven factors with a signifi-
cance level <0.1: duration of surgery, postoperative
pain level, early mobilization, chronic obstructive
pulmonary disease (COPD), gastroesophageal re-
flux disease (GERD), sleep apnea, and diabetes
mellitus. To determine the minimum set of factorial
features associated with the occurrence of compli-
cations in obese patients after laparoscopic gastric
bypass, a multivariate logistic regression analysis
was conducted. Five factorial features were found
to be significantly associated with the probability of
complications: «duration of surgery», «postopera-
tive pain level», «delayed mobilization», «sleep ap-
nea syndrome», and «diabetes mellitus» (Table 4).

A logistic regression model analysis identi-
fied the risk factors for bleeding, marginal ulcers,
and intestinal obstruction in obese patients after
laparoscopic gastric bypass. Arterial hyperten-
sion (OR=1.78, CI. 1.03-3.04; p=0.05), COPD
(OR=2.35, CI: 1.06—5.2; p=0.034), and diabetes
mellitus (OR=17.26, CI. 3.72-80.1; p<0.001)
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Table 1. Complications observed in obese patients
after laparoscopic gastric bypass

Complication Number
Bleeding 14 (2.51%)
Intraluminal 13 (2.33%)
Intraperitoneal 1(0.17 %)
Marginal ulcer complicated by 12 (1.07 %)
Perforation 1(0.17 %)
Penetration 1(0.17 %)
Bleeding with iron deficiency anemia 4(0.71%)
Uncomplicated 6 (1.07 %)
Ineffective weight loss 1(0.17 %)
Strangulated hernia of Petersen’s space 1(0.17 %)
Gastro-gastro fistula 1(0.17%)
Splenic vein thrombosis with splenic infarction 1 (0.17 %)
Postoperative strangulated umbilical hernia 1(0.17 %)
Acute adhesive small intestinal obstruction 1(0.17 %)
Total 32(5.75%)

Table 2. Classification of complications according
to the Clavien-Dindo scale

Degree Number
I 0

II 12 (37.5%)
IT1a 1(3.1%)
II1h 19 (59.4 %)
IVa 0

IVb 0

were associated with an increased risk of postop-
erative bleeding. The use of NSAIDs (OR=3.89,
CI. 1.23-12.68; p<0.001), diabetes mellitus
(OR=4.45,CI:1.39-14.19;p < 0.001), and elevated
postoperative pain levels (OR=1.6, CI: 1.01-2.52;
p<0.001) were linked to a higher incidence of
marginal ulcers. Additionally, duration of surgery
(OR=1.04, CIL: 1.23-12.68; p<0.001), diabetes
mellitus (OR=8.77, CI: 1.57-48.79; p<0.001),
delayed mobilization (OR=19, CI. 1.01-2.6;
p=0.012), and sleep apnea syndrome (OR=10.2,
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CI: 1.83-57.07; p=0.008) were significant predic-
tors of intestinal obstruction. Duration of surgery
(OR=1.03, CI: 1.00—1.07; p=0.013), the presence
of comorbid conditions (OR=1.2, CI: 1.02—-1.43;
p=0.028), arterial hypertension (OR=1.56, CI:
1.03-2.35; p=0.03), diabetes mellitus (OR =4.03,
CI: 1.5-10.81; p=0.006), delayed mobilization
(OR=1.97,CI: 1.01-2.91; p<0.001), and sleep ap-
nea syndrome (OR=2.8, CI: 1.00-7.86; p=0.05)
were all associated with an increased risk of early
complications within 30 days after surgery.

The control group consisted of 178 patients treat-
ed between 2011 and 2019, including 86 (48.3 %)
men and 92 (51.7 %) women. The mean body weight
was 144.8 (95% CI. 142.7-146.8) kg, and the
mean body mass index (BMI) was 45.44 (95 % CI:
44.67-46.22) kg/m?. The surgical and anesthetic
risk, as measured by the ASA scale, was 3.36 (95 %
CI: 3.25-3.47). The study group comprised 378 pa-
tients treated between 2019 and 2024. Both groups
were comparable in terms of age, sex, height, body
weight, BMI, and total number of participants. The
overall incidence of postoperative complications
was 23 cases (12.9%) in the control group and 9
cases (2.38 %) in the experimental group. This re-
duction in complications was statistically signifi-
cant (p<0.05).

Discussion

Laparoscopic gastric bypass is one of the most effec-
tive methods for treating obesity and comorbid con-
ditions associated with it. Timely identification of
the principal risk factors minimizes the likelihood of
complications after laparoscopic gastric bypass and
provides a faster effect from the operation.

Since 2007, numerous risk assessment scales have
been proposed to assess the risk of complications af-
ter laparoscopic gastric bypass. They are updated
and improved annually with data from various bar-
iatric centres.

The study identified several factors influencing
the incidence of complications after laparoscopic
gastric bypass: duration of surgery (OR=1.06,
CI: 1.02-1.1; p<0.001), postoperative pain level
(OR=2.39, CI: 1.52-3.76; p<0.001), delayed mo-
bilization (OR=1.99, CI: 1.02-2.95; p<0.001),
sleep apnea syndrome (OR=4.23, CI: 1.45-12.34;
p=0.008), and diabetes mellitus (OR=6.98, CI:
2.36-20.6; p<0.001).

Prolonged duration of surgery is associated
with an increased risk of complications. P. Major
et al. (2016) confirmed this relationship, report-
ing a higher incidence of complications with longer
procedures (OR=1.01; CI: 1.00—1.02; p=0.003)
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Table 3. Analysis of univariate logistic regression models for predicting bleeding in patients with
morbid obesity during the postoperative period after laparoscopic gastric bypass

Value of the  Significance Odds ratio indicator Significance

. coefficient difference of o difference

Factor sign of the model, the coefficient AUDER7RE o tlzg;l(;)dcei,)OR of the OR
b+mb from 0, p ° from 0, p

Age, years 0.03+0.02 0067  059(045-073)  103(099-1.07)  0.067
Sex (1 — male, 2 — female) 0.35+0.37 034 054 (044-064)  1.42(0.68-293) 034
Weight, kg 0.008+0.01 0.44 053(044-062)  1.01(098-1.03) 044
Height, em 494+2.03 0.015 05(0.4-061)  140.4 (261-7542.65) 0015
BMI, kg/m? 0.01+0.04 0.7 0.48(0.39-0.57)  1.01 (0.94-1.09) 0.7
Time of operation, min 0.05+0.01 0.001 0.74 (0.67-0.81) 1.05 (1.02-1.08) 0.001
ASA, class 0.34+0.24 0.16 057 (047-066)  1.41(0.87-229) 0.6
Number of comorbidities 0.15+0.06 001 054(043-065)  1.16(1.02-132) 001
Chronic obstructive lung disease 534 ¢ 46 0.1 057 (047-0.67)  1.26 (0.91-1.76) 0.1
(1 —-yes, 0 —no)
e ~0.06+0.18 0.74 0.46(035-58)  094(0.65-136) 074
(1 —yes, 0 —no)
Arterial hypertension 0.07+0.16 0.66 049 (038-0.6)  1.07(0.77-149) 0.6
(1 -yes, 0 —no)
it 1542037 <0001  065(055-0.766) 469(0225-977)  <0.001
(1 —yes, 0 —no)
Aleohol consumption 0.01+0.55 0.97 05(0.39-0.6)  1.01(0.34-3.02) 0.97
(1 —yes, 0 —no)
GERD (1 - yes, 0 — no) 0.77£0.4 0.05 057 (046-067) 216 (098-477) 005
Delayed mobilization 3.28+0.49 <0001 031(02-042)  197(191-206)  <0.001
(1 —yes, 0 —no)
e NGRS gepnys 0.66 0.46(038-059)  072(0.16-3.15) 066
(1 —yes, 0 —no)
Deep vein thrombosis 149+ 1.02 0.14 0.45(0.35-0.55)  0.22(0.03-1.68) 0.4
(1 -yes, 0 —no)
Lo Ve s ety 0.21+0.36 056 052(0.42-0.62)  1.23(0.6-2.51) 0.56
(1 —yes, 0 —no)
Sleep apnea (1 - yes, 0 — no) 1.14+0.38 0.003 06(0.49-71)  3.14(146-673) 0003
Cholecystectomy during surgery 29,1 46 0.25 0.41(0.32-0.5) 0.4 (0.16-1.01) 0.25
(1 —yes, 0 —no)
Non-steroid anti-inflammatory drug o g1 ¢ 74 0.27 0.62(053-0.71)  2.26(0.52-9.8) 0.27
(1 -yes, 0 —no)
povel o discomfortafieroperation, 555014 <0001 069(06-078)  174(13-232) <0001
General Surgery 3azanshaxipypeis * 2025 * Ne3 (14) 51
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Table 4. Multivariate logistic regression analysis of the development of postoperative complications in

obese patients after laparoscopic gastric bypass

Value of the coefficient Significance Odds ratio indicator

Factor sign of the model, difference of the of the model,

b+mb coefficient from 0, p OR (95 % CI)
Time of operation, min 0.06 +0.02 <0.001 1.06 (1.02-1.1)
Level of discomfort after operation, points 0.87+0.23 <0.001 2.39 (1.52-3.76)
Delayed mobilization (1 — yes, 0 — no) 4.42+0.8 <0.001 1.99 (1.02-2.95)
Chronic obstructive lung disease (1 — yes, 0 — no) 0.43+0.24 0.046 1.54 (0.95-2.48)
GERD (1 —yes, 0 — no) 1.29+0.55 0.19 3.66 (1.23-10.85)
Sleep apnea (1 — yes, 0 — no) 1.44%0.54 0.008 4.23 (1.45-12.34)
Diabetes mellitus (1 —yes, 0 — no) 1.94+0.55 <0.001 6.98 (2.36—20.6)

[5]. According to E. Stenberg (2014), the influence
of operative time was significant when surgeons
had performed fewer than 100 bariatric operations
(OR=1383; CI: 1.47-2.07; p<0.001). However,
this effect was not observed when surgeons had
completed more than 300 operations, and the opera-
tive time was less than 99.2 +45.63 [12].

Diabetes mellitus not only increases the overall
complication rate but also elevates the risk of spe-
cific postoperative events, including postoperative
bleeding (OR=17.26, CI. 3.72-80.1; p<0.001),
marginal ulcers (OR=4.45, CI. 1.39-14.19;
p<0.001), intestinal obstruction (OR=8.77, CI:
1.57-48.79; p<0.001), and early postoperative
complications (OR =4.03,CI: 1.5-10.81; p = 0.006).
E. Stenberg (2014) reported that diabetes mel-
litus affects the occurrence of all complications
(OR =147, CI: 1.31-1.64; p<0.001), but does not
significantly influence the rate of serious complica-
tions (grade ITIB according to the Clavien-Dindo
scale) — OR=1.22, CI: 1.00-1.5; p=0.053 [12].
The same results were observed in patients with and
without diabetes mellitus, suggesting that diabetes
mellitus may not independently affect the occur-
rence of complications [5, 11, 13].

Previous studies indicate that sleep apnea syn-
drome does not affect the rate of complications [3,
5]. However, further investigation of this issue is
warranted.

Postoperative bleeding represents the most com-
mon complication after laparoscopic gastric by-
pass, prompting a separate analysis of risk factors
in this population. The present data identify three
factors associated with an increased risk of postop-
erative bleeding: arterial hypertension (OR=1.78,
CL: 1.03-3.04; p=0.05), COPD (OR=2.35,
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CI: 1.06-5.2; p=0.034), and diabetes mellitus
(OR=17.26, CI: 3.72-80.1; p<0.001). A meta-
analysis by H. Santos-Sousa et al. (2024) involving
232,488 patients confirmed the association between
arterial hypertension and postoperative bleeding
(OR=1.33,CI:1.02-1.73; p<0.01) [10]. Addition-
al studies [7-9, 14] also demonstrated the influence
of diabetes mellitus on postoperative bleeding. Cur-
rently, there is no evidence regarding the negative
impact of chronic obstructive pulmonary disease on
the occurrence of postoperative bleeding.

The adoption of a new patient management strat-
egy contributed to a decrease in the number of com-
plications from 23 (12.9%) to 9 (2.3%). The imple-
mentation of the ERAS protocol has been shown to
reduce complication rates, length of hospital stay, and
postoperative pain levels [6, 9]. In the study group,
reduced postoperative pain and early mobilization
likely contributed to the lower complication rate,
consistent with the provisions of the ERAS protocol.

Conclusions

The factors influencing the development of postop-
erative complications in obese patients after laparo-
scopic gastric bypass surgery were identified. They
include duration of surgery, postoperative pain lev-
el, delayed mobilization, sleep apnea syndrome, and
diabetes mellitus.

The factors associated with postoperative bleed-
ing in obese patients after laparoscopic gastric by-
pass surgery were identified. They include arterial
hypertension, chronic obstructive pulmonary dis-
ease, and diabetes mellitus.

The factors influencing the development of post-
operative complications in obese patients during the
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early postoperative period after laparoscopic gastric
bypass surgery were identified. These factors com-
prise duration of surgery, presence of several comor-
bid conditions, arterial hypertension, diabetes melli-
tus, delayed mobilization, and sleep apnea syndrome.
A new management strategy for obese patients af-
ter laparoscopic gastric bypass was developed, inte-
grating the ERAS protocol and new elements identi-
fied by us based on previous studies. The application
of the new strategy reduced the rate of postoperative
complications from 12.9 % to 2.3 % (p <0.05).
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AHaJ1i3 YUHHUKIB PU3HUKY YCKJIAJHEHbD ITiCIIA
JIAIIAPOCKOIIYHOI'O IIYHTYBAHHA IUTYHKA
B IIAIIEHTIB 3 OKUPIHHAM

B. O. Hesmep:xunpkuii, 10. I1. Iiopa
Hamionanpuuit mepuunmii ynisepcureT imeri O. O. Boromoubirs, Kuis

3a CBITOBMMU JAHHUMH, YCKIQJHEHHS ITiCJIS JIAITAPOCKOIIIYHOI'O NIYHTYBAHHS IJTYHKA BUHUKAIOTh Y 5,8— 12,4 %
MNAL€HTIB. 3riIHO 3 OCTAHHIMU AOCIDKEHHAMY, 3aTJIbBHUMU YHHHHUKAMH PU3UKY HICISONEPAHHUX YCKIA/-
HEHb BBAKAIOTb HASIBHICTb 46/IOMiHAJIBHUX OIEPAlLlill B AHAMHE3i, XPOHIUHI 3aXBOPIOBAHHS [IEYiHKH, APTEPiaib-
HY TiIEPTEH3iI0, XPOHIUHI 3aXBOPIOBAHHS JIET'€Hb i TIOBTOPHI 6apiaTpuyHi onepartii.

Mera — BU3HAYWUTH OCHOBHI YMHHUKU PU3UKY YCKIQJHEHD Y IALIEHTIB 3 OKUPIHHAM, SKMM IIPOBEACHO Jiana-
POCKOIIYHE HIYHTYBAHHA NUTYHKA.

Martepiaau Ta MeTOZH. [IPOBEJICHO PETPOCIIEKTUBHUH aHATI3 IAHUX 556 MAIIEHTIB 3 OKUPIHHIM BiZITIOBITHO
210 kputepiiB IFSO, AKMM BUKOHAHO JIATAPOCKOIIYHE IIYHTYBAHHs HUIyHKA B riepion 3 2011 go 2025 p. na 6a3si
Kadeapu 3araibHOI Xipyprii Ne 2 HartionaibHoro meingHoro yHisepeurety iMeHi O.O. boromonbiiga. Cepes HUX
6yB 261 (46,3 %) 4onosik i 295 (53,7 %) xiHok. CepeHs Maca Tina craHowia 151,88 (95 % nosipuuii iHTepBat
(D — 135,5—168,1) Kr, cepeaHiit iHAeKC Macu Tinma — 46,73 (95 % M1 43,93—49,52) kr/m2 XipypriyHuit Ta
AHECTE310JIOTTUHNI PU3UK 32 IIKAIO ASA — 3,42 (95 % 1 3,31—3,53).

Pe3yabTaTH. 32 PE3YIBraTaMU OJHOMAKTOPHUX MOJEIEHN JIOTICTUYHOI perpecii 6y/10 BiibpaHo 7 YMHHUKIB
i3 piBHEM 3HA4YYmOCTi< 0,1: TPUBAICTD Onepaliii, piBeHb OOJi MiC/IA Oonepariii, paHHA aKTUBi3allis, XPOHIUHE
OOCTPYKTHBHE 33aXBOPIOBAHHS JIETE€HB, rACTPOe30(areanbHa peIiokCHA XBOPOH2, HiUHE AITHOE, IIyKPOBUI
aiabert. [l Bindbopy MiHIMaIbHOTO HA60PY (DAKTOPHUX O3HAK, IIOB'I3aHHUX i3 BAHUKHEHHAM YCKIAHEHb Y MTalli-
€HTIB 3 OKUPIHHAM MiCJIA JAMAPOCKOIIIYHOIO IIYHTYBAHHA IIUTYHKA, BUKOPHUCTAHO METOJ 0araToakTropHOL
JIOTiCTHYHOI perpecii. BusiineHo 5 (pakTOPHUX O3HAK: «TPHUBAJICTb ONEpallil», «PiBEHb OO0 MiC/A Onepallii»,
«BiZICYTHICTb PAHHBOI AKTUBi3a1lii», «CUHAPOM HiYHOT'O AITHOE» TA «IIYKPOBUI JiabeT>.

BHCHOBKH. BM3HAYEHO YMHHUKU BIUIMBY HA PO3BUTOK IIIC/AONEPALIMHUX YCKIAAHEHD Y ITALIEHTIB 3 OXU-
PIHHAM MiCJIT BUKOHAHHSA JIAITAPOCKOIIIYHOI'O IYHTYBAHHA [UTYHKA: TPUBAJIICTb ONEPAIlil, piBEHb OOJIO TTC/IA
onepatiii, BiICYTHICTb paHHBOI AKTUBi3al1il, CHHAPOM HiYHOT'O AITHOE TA [IYKPOBHH /1ia0€T.

Ki1r090Bi cj10Ba: yCKIaJHEHHS, ITYHTYBAHHS IIUTYHKA, MAPTiHAIBHA BUPA3Ka, TACTPO-I'ACTPO HOPUIIS, TPIDKA
ITeTepcena, KpOBOTEYA.
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