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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: The effective techniques of surgical intervention 

that ensure the desired level of weight reduction outcomes 
(decreased level of obesity) not always improve QOL outcomes, 
explained by a range of post-surgery complications. There are 
the specific complications, strongly impacting the QOL of the 
patients after bariatric surgery and increasing postoperative 
comorbidity. 

Aim: The aim of this retrospective case control study was 
to evaluate the relative safety of primary LSG performed 
with standard and modified LSG techniques according to the 
Clavien–Dindo complication grading system and the rate of 
long-term complications in patients with BMI>40.

Materials and methods: A total of 497 cases of patients 
were divided into 2 groups in accordance with the type of LSG 
performed. The first group (n = 246) were the patients managed 
with the Standard protocol of LSG and the second group (n = 
251) included the patients treated with the modified protocol of 
the LSG. The prevalence of specific post-bariatric complications 
and short-term (30-days) complications was calculated 
and compared in the groups. The long-term complications 
were assessed after 1-year օf post-operation period in both 
intervention groups. The relative risk ratio, p-value and CI95% 
were calculated for all complications. The short-term (30-days) 
complications assessment in both intervention groups was 
performed in accordance with Clavien-Dindo classification of 
surgical complications.

Results: The remarkable reduction of relative risks was 
registered for the minor and major complications rates. 
Similarly, the total rates for the minor and major complications 
demonstrated strong difference between group I and group 
II (p<0,05). Тhe intraoperative and early (first 72 hours) 
complications (acute bleeding, and leakage) rates in patients 
of group I were reliably lower compared to the patients of 
group II (p<0,05). The RR indicators were 0.123 and 0.121 
respectively for acute bleeding and leakage. The indicator of 
acute obstruction was not essentially different while intergroup 
comparison was significantly divergent (p<.05). However, the 
RRR was calculated as 80%. The total rate of intraoperative 
and first 72 hours complications was 7.3% vs 1.2% in group II. 
The difference was reliable (p-value<.05) in Gall stone disease, 
GERD, thrombosis malnutrition and anemia. Comparison of 
the Renal lithiasis and depression didn’t reveal any essential 
difference between clinical groups (p-value>.05).

Conclusion: The results we received are direct confirmation 
of the comparatively higher effectiveness of the modified LSG 
evidenced by a significant reduction of the major and minor 
complications in patients with BMI>40.

Key words. Bariatric complications, laparascopic sleeve 
gastrectomy (LSG), Clavien–Dindo classification.

Introduction.
Due to the sedentary lifestyle and the high caloric content of 

the food consumed, the modern living environment is often 
characterized as "obesogenic" or fattening. The combination of 
these factors, as a rule, leads to decreased energy expenditure 
which in turn contributes to obesity [1]. 

Obesity is a multifactorial pathology, associated with a 
combination of genetic, environmental and metabolic factors 
[2,3]. 

From a public health perspective, obesity is a major risk 
factor for the multiple comorbid conditions and complications, 
increasing the cost of medical care and deteriorating the quality 
of life in patients. Overweight and obesity are among the risk 
factors for disability and death.

Morbid obesity accounts for 44% of diabetes, 23% of coronary 
heart disease, 7 to 41% of cancer, and is also associated with 
hypertension, cardiovascular disease, sleep apnea, and liver 
failure. 80-90% of alcoholic fatty disease cases occurs in obese 
individuals, and the high degree of steatosis reflects the degree 
of fat accumulation in the liver. All these factors, in turn, lead to 
reduction in life expectancy [1,4].

Laparoscopic sleeve gastrectomy (LSG) with its growing 
popularity has nowadays become the most performed bariatric 
procedure worldwide [5,6].

LSG is now widely accepted procedure due to its safety, 
effectiveness, technical simplicity, short time required for 
learning, shorter operative time, feasibility, and chances of 
revision and conversion to minimally invasive surgery [7,8].

At the same time, its implementation does not always provide 
the expected results. The effectiveness of surgery is determined 
not only by weight loss indicators, but also by changes in the 
course of obesity associated diseases, the quality of life of 
patients and correlated with the type of surgery, the technique of 
performance, and postoperative management strategy. Besides, 
there are the specific complications, strongly impacting the 
QOL of the patients after bariatric surgery and increasing 
postoperative comorbidity. The effective techniques of surgical 
intervention that ensure the desired level of weight reduction 
outcomes (decreased level of obesity) not always improve QOL 
outcomes, explained by a range of post-surgery complications.

There is a lack of unity in reporting the complications following 
bariatric surgery. Therefore, there may be a misperception about 
the general level of safety associated with bariatric surgery 
methods applied worldwide [9,10].

Analysis of above-mentioned issues requires new approaches 
in the management of postoperative complications following 
the LSG and improving the overall bariatric outcomes.
Aim. 

The aim of this retrospective case control study was to evaluate 
the relative safety of primary LSG performed with standard 
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and modified LSG techniques according to the Clavien–
Dindo complication grading system and the rate of long-term 
complications in patients with BMI>40.
Materials and Methods.
Study design: 

This retrospective case control, descriptive study was carried 
out between August 2019 and March of 2024 in a sample of 20+ 
years old bariatric patients of “Shengavit” Medical Center. 

The study protocol conforms to the ethical guidelines of the 
1975 Declaration of Helsinki as reflected in the approval by 
human research committee. The study protocol was approved 
by the Ethics Committee of Yerevan State Medical University.

Patient selection criteria were as follows: age >20 and identified 
BMI>40. The exclusion criteria of the study were as follows: 
active Helicobacter pylori infection, non-scared gastric ulcer, 
previous gastric resection or fundoplication, drug or alcohol 
abuse and mental health disorders, age <20 and BMI<40. 

Operations were performed by the same surgical team via 
laparascopy. 
Study participants:

A total of 497 cases of patients, admitted to the surgical 
department of the “Shengavit” Medical Center for bariatric 
surgery within the mentioned period, corresponding to the 
inclusion criteria, were included in the study. The selected 
participants were divided into 2 groups in accordance with 
the type of LSG performed. The first group (n = 246) were the 
patients managed with the Standard protocol of LSG and the 
second group (n = 251) included the patients treated with the 
modified protocol of the LSG. 
Clinical research methods.
Body mass index (BMI) data of patients:

BMI was calculated according to the standard formula [11].
Comrbidity burden Index (CBI) is calculated in accordance 

with the BMI at baseline, presence and degree of severity of 
comorbid pathologies, smoking heaviness, patient’s age etc. 
[12].
Complications:

The prevalence of specific post-bariatric complications and 
short-term (30-days) complications was calculated and compared 
in the groups. The long-term complications were assessed after 
1-year օf post-operation period in both intervention groups. The 
relative risk ratio, p-value and CI95% were calculated for all 
complications [9,13-16].

The short-term (30-days) complications assessment in both 
intervention groups was performed in accordance with Clavien-
Dindo classification of surgical complications (see table 1) 
[13,17].

In accordance with the Clavien-Dindo classification, the results 
assessed by 1-2 scores were considered minor complications 
while the results assessed by 3 and higher scores were included 
in major complications.
Treatment protocols.

The preoperative Management was performed by 
multidisciplinary team. Medical, nutritional, endocrinological, 

and psychiatric standard preoperative assessment included, 
abdominal ultrasound investigation (USI), barium X-ray of the 
upper gastrointestinal tract, esophagogastro -duodenoscopy, 
blood analysis, cardiologic evaluation, and chest X-ray.

Group 1. SLSG: Under general anesthesia, a 
carboxyperitoneum up to 15 mm Hg is created in the left upper 
abdominal quadrant. The trocars and optical devices were 
placed. An initial laparoscopy was performed, followed by 
the mobilization of the greater curvature of the stomach from 
the pyloric region 2.5 cm proximal to the cardiac region. An 
orogastric calibrating probe 32-34 Fr was fixed. Longitudinal 
dissection of the stomach was performed using a linear cutting 
“Eshelon” 60mm device (4-6 cartridges are used). Haemostasis 
was assessed and a nasogastric tube was placed. One drain 
was placed along the length of the stomach edge. The part 
of the stomach to be removed was taken out from the right-
side incision, the wound was sutured layer by layer with an 
interrupted absorbable thread suture. The residual volume of the 
stomach was 150 ml. Desufflation was performed, trocars and 
instruments were removed. Wounds were sutured [18].

Group 2. MLSG: The operation is performed according to the 
standard procedure with our modification [12,18]. Under general 
anesthesia, a carboxyperitoneum up to 15 mm Hg is created 
in the left upper quadrant. The trocars and optical devices are 
placed. An initial laparoscopy was performed, then the greater 
curvature of the stomach is mobilized from the pyloric region 
2.5 cm proximal to the cardiac region. MLSG was performed 
with 26-28-F bougie, and the gastric resection was carried out 
with a reinforced linear stapler. Longitudinal dissection (with 
simultaneous suturing) of the stomach was performed using 
a linear cutting “Eshelon” 60mm device (4-6 cartridges were 
used). The antral part was sewn with staplers with a height of 
2.0-4.1 mm (the first two pieces), and the remaining part - with 
staples of 1.5-3.5 mm height, the number of which is determined 

Grade Clavien-Dindo classification of surgical complications

1.
Any deviation from the normal postoperative course 
without the need for pharmacological treatment or 
surgical, endoscopic and radiological intervention.
Acceptable therapeutic regimens are drugs as antiemetics, 
antipyretics, analgesics, diuretics and electrolytes and 
physiotherapy.
This grade also includes wound infections opened at the 
bedside.

2.

Requiring pharmacological treatment with drugs other 
than such allowed for grade I complications. Blood 
transfusions, antibiotics and total parenteral nutrition are 
also included.

3. Requiring surgical, endoscopic or radiological 
intervention.

3a. Intervention under regional/local anesthesia
3b. Intervention under general anesthesia

4. Life-threatening complication requiring intensive care/
intensive care unit management

4a. Single-organ dysfunction
4b. Multi-organ dysfunction
5. Patient demise

Table 1. 30-day complication rates using the Clavien-Dindo 
classification [17].
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by the length of stomach residual part. One drain is placed 
along the length of the stomach edge. The part of the stomach 
to be removed was taken out from the right-side incision, the 
wound is sutured layer by layer with an interrupted absorbable 
thread suture. The residual volume of the stomach was 110-120 
ml. Desufflation was performed, trocars and instruments are 
removed. Wounds were sutured [12,18].
Postoperative Management. 

All patients underwent early mobilization in postoperative 
8-12h. The postoperative management was conducted according 
to the recommended conventional care guidelines.
Group 1:

Early mobilization, 8-12 hours after surgery, was performed 
in all patients. Dietary guidelines comprised a 15-day liquid 
and pureed meal diet followed by a 15-day semisolid diet. 
After a month, the patients progressively began to incorporate a 
substantial meal that was rich in protein, low in fat, and low in 
carbohydrates into their nutritional regimen. The prescriptions 
are not associated with the patients’ age, primary BMI and 
comorbidity.

Group 2: Early mobilization, 8-12 hours after surgery, was 
performed in all patients. Physical activity should be moderated 
taking into consideration the patient’s age, degree of obesity 
and associated diseases.

After 1 month, the patients gradually started to include in their 
nutritional plan a low-fat, low-carbohydrate and high-protein 
solid diet. The diet is prescribed according to the guidelines but 
is subject to modification in subgroups of patients depending on 
their age, degree of obesity and comorbidity.

Intake of liquids was performed according to the schedule 
and to the patient’s age, degree of obesity and severity of 
related diseases. The modified postoperative management drug 
prescriptions list contains the medicines, directed to prevention 
of complications [12,18].
Data Analysis.

Clinical and functional parameters of participants in 
each group were assessed. The assessment and intergroup 
comparison (standard vs modified LSG) were performed based 
on the Clavien-Dindo classification of complications including 
intraoperative, early postoperative (first 72 hours), short term 
(30-days) and long-term complications.
Statistical analysis.

To determine any significant difference in post-operative 
rates of complications between the groups the Statistical data 
processing was performed using the statistical software package 
SPSS 23 (Statistical Package for Social Science 23). Categorical 
variables are described using frequencies and percentages. 
For a comparative analysis of the group results obtained after 
intervention the prevalence rates (PR), relative risk (RR) and 
relative risk reduction (RRR) were calculated in CI95%. The 
p-value=.05 was considered the statistical significance of 
differences in the variance of the compared groups.
Results.
Baseline characteristics of the patients:

We included patients aged 20–65 years with a BMI ≥ 40. 

The male patients were 134 (54.5 %) and 129 (51.4 %) 
(correspondingly in group I and group II). The Preoperative 
BMI was 47.2 ± 5.4 kg/m2 in group I and 48.9± 6.2 kg/m2 in 
group II. The family history of Obesity was stated in 44.3% 
and 50.2 % in patients of group I and group II respectively. The 
average Comorbidity Burden Index was calculated 14.3 ± 4.34 
for group I and 15.1 ± 4.98 for group II. The strong difference 
was not observed in the preliminary parameters between the 
interventional groups at the study baseline (p>0.05).

The data regarding 30-days complication rates in accordance 
with Clavien Dindo classification in patients of standard and 
modified LSG groups are represented in the table 3. Associations 
are reported as relative risks (RRs), and relative risk reduction 
(RRR) with 95% CI.

As can be seen from the data presented in the table, the 
differences in rates of 30-days post-operative complications 
(in accordance with Clavien-Dindo classification) between the 
patients of the first and second clinical groups were significant.

The between group comparison for the rates of minor and 
major complications demonstrated reliable difference (RR 
=0.412, p= .0316, CI95% [0.1891-0.9250] and RR= 0.196, p= 
.0092, CI95% [0.057 - 0.669] correspondingly for the minor and 
major complication rates). The remarkable reduction of relative 
risks was registered for the minor and major complications rates 
(58,8% & 80.4% respectively). The total rates for the minor and 
major complications demonstrated strong difference between 
group I and group II (RR= 0.317, RRR= 68.3%, p= .0006, CI 
95% [0.164 to 0.612].

The data concerning most specific intraoperative, early 
postoperative (first 72 hours) and long-term complications after 
bariatric operations in patients of standard and modified LSG 
are represented in the Table 4.

Тhe intraoperative and early (first 72 hours) complications 
(acute bleeding, and leakage) rates in patients of group I were 
reliably lower compared to the patients of group II (P<0,05). 
The RR indicators were 0.123 and 0.121 respectively for acute 
bleeding and leakage.

The indicator of acute obstruction was not essentially different 
while intergroup comparison was significantly divergent 
(p<.05). However, the RRR was calculated as 80%.

The total rate of intraoperative and first 72 hours complications 
was 7.3% vs 1.2% in group II.

The long-term complications (Gall stone disease, GERD, 
thrombosis (inclusive non-obstructive), nutrition disorders 
and anemia) rates as well were characterized by comparatively 
low levels in the patients of group II vs group I. The difference 
was reliable (p-value<.05) in mentioned complications with 
RR= 0.381, RR=0.374, RR=0.123, RR=0.220 and RR=0.358 
respectively for Gall stone disease, GERD, thrombosis 
malnutrition and anemia. 

Comparison of the Renal lithiasis and depression didn’t reveal 
any essential difference between clinical groups (p-value>.05 
for both prevalence indicators) with RR=0.392 and RR=0.844 
correspondingly for renal lithiasis and depression.
Discussion.

While planning our research we investigated the identical data 
of those of other studies that used the CD classification [9,13-16].
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Baseline Characteristics Group I
N=246

Group II
N=251 p-value

Age 48.4 ±11.6 49.7 ±10.4 >.05
Male   Gender, n (%)    134 (54.5) 129 (51.4) >.05
Preoperative BMI, kg/m2 47.2 ± 5.4 48.9± 6.2 >.05
Family history of Obesity, 
n (%)   109 (44.3) 126 (50.2) >.05

Comorbidity burden Index (CBI) 14.3 ± 4.34 15.1±4.98 >.05

Table 2. Descriptive data  of the Study Participants’ Baseline Characteristics.

Clavien Dindo Grade
Sleeve Gastrectomy 
(standard technique)
N =246

Sleeve Gastrectomy 
(modified technique)
N = 251

Relative risk/
Relative risk reduction,
 P, CI95%

Minor Complications rate, 
n (%) 19 (7.7)  8 (3.2) 

RR* 0.412

RRR, % ** 58,8
p-value .0316
CI 95%*** [0.189-0.925]

Major Complications rate, 
n (%) 15 (6.1)  3 (1.2)

RR 0.196
RRR, % 80,4%
p-value .0092
CI 95% [0.057 - 0.669]

Total
Complications rate, n (%) 34 (13.8) 11 (4.4)

RR 0.317
RRR, % 68,3
p-value .0006
CI 95% [0.164 - 0.612]

Table 3. Statistics data of 30-days complication rates in accordance with Clavien Dindo  classification in patients of standard and modified LSG 
groups.

*RR - relative risk.
**RRR – Relative Risk Reduction.
*** 95% CI – 95% Confidence Interval.

In the study by Vidal and colleagues,14 minor complications 
were reported in 5 (4.4%) patients: urinary tract infection (n = 
2), pseudomembranous colitis (n = 1), hypertensive crisis (n = 
1) and subphrenic abscess (n = 1). Major complications were 
reported in 5 (4.4%) patients: gastric leak (n = 2), bleeding from 
the port site (n = 2) and acute myocardial infarction resulting in 
death (n = 1) [16]. 

Three nonsurgical, one surgical, and three dysphagia-related 
minor complications were among the fifteen recorded in 7.5% 
of patients in the study by Peterli & colleagues. Major problems 
were determined to be obstruction and infection, representing a 
0.9% rate [15]. 

There were 29 serious problems, and 38 minor complications 
described by Lemanu and colleagues (2016). There were 23 
grade III, 5 grade IV, and 1 grade V among the 28 significant 
problems. The authors documented one mortality (0.3%), staple 
line hemorrhage (2.5%), and staple line leakage (2%) [14].

Goitein et al. (2015) observed an overall complication rate of 
4.1% using the CD classification as well. 1.8% of patients had 
significant problems and 2.3% of patients had minor ones. The 
following 30-day absolute complication rates were given: 2.5% 
(n = 66) for bleeding, 0.8% (n = 22) for leakage, 0.2% (n = 4) for 
venous thromboembolism, and 0.1% (n = 3) for blockage [9].

As it is following from data, mentioned above, the various 
complications rates were reported by researchers from different 

countries. This controversy triggered us to perform the analysis 
of the national data. At the same time the efficacy of modified 
LSG and modified (individual) schedule of postoperative 
management in terms of complications was another attractive 
subject to be assessed.

To increase the accuracy of the judgement regarding the 
efficacy of the modification, the RR and RRR indicators 
were calculated. The performed processing of statistical data 
has revealed the significant difference for 30-days major and 
minor complications rates in accordance with Clavien Dindo 
classification in patients from standard and modified LSG 
groups (p-value <.05). On another hand, while comparing 
intraoperative, early postoperative (72 hours after operation) 
and late complications’ prevalence rates, the mosaic pattern has 
been revealed.

So, some early postoperative complications (acute obstruction) 
has not demonstrated significant difference in between group 
comparison at the same time providing fellable reduction of 
Relative risk (RR=80.4%). 

In spite of the fact of low relative risk of some late complications 
(renal lithiasis (RR = 0.392) and depression (RR = 0.844)) and 
significant reduction of the relative risk complications (RRR 
= 60.8% for renal lithiasis and (RRR =15.6% for depression), 
in patients treated with MLSG, the difference was not reliable 
(p-value>.05 for both complications).
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Complications
Sleeve Gastrectomy 
(standard technique)
 N = 246/98

Sleeve 
Gastrectomy 
(modified technique)
N= 251/108

Statistical 
indicator

Relative risk/
Relative risk reduction,
 P, CI95%

INTRAOPERATIVE AND EARLY POSTOPERATIVE COMPLICATIONS

Acute bleeding, n (%) 8 (3.25) 1 (0.39)

RR* 0.123
RRR, %** 87.7
p-value .047
95% CI*** [0.015 - 0.972]

 Acute
obstruction, n (%) 2 (0.8) -

RR 0.196
RRR, % 80.4
p-value .292
95% CI [0.009 - 4.063]

Leakage, n (%) 8(3.25) 1(0.4)

RR 0.123
RRR, % 87.7
p-value .047
95% CI [0.015 - 0.972]

LONG-TERM COMPLICATIONS

Gall-stones disease, n (%) 54 (21.95) 21 (8.36)

RR 0.381
RRR, % 61.9
p-value .0001

95% CI [0.237 - 0.611]

GERD, n (%) 89 (36.18) 34 
(13.55)

RR 0.374
RRR, % 62.6
p-value .0001
95% CI [1.875 - 3.805]

Thrombosis (inclusive non-
obstructive), n (%) 8 (3.25) 1 (0.4)

RR 0.123
RRR, % 87.7
p-value .047
95% CI [0.015 - 0.972]

Nutrition
Disorders (malnutrition), n (%) 49 (19.92) 11 (4.3)

RR 0.220
RRR, % 78.0
p-value .0001
95% CI [0.117 - 0.413]

Anemia, n (%) 127 (51.6) 47  (18.7)

RR 0.358
RRR, % 64.2
p-value .0001
95% CI [0.269 - 0.476]

Renal lithiasis, n (%) 10 (4.1) 4 (1.6)

RR 0.392
RRR, % 60.8
p-value .109
95% CI [0.125 - 1.233]

Depression, n (%) 65 (26.4) 56 (22.3)

RR 0.844
RRR, % 15.6
p-value .287
95% CI [0.619 - 1.153]

Table 4. The most specific intraoperative, early postoperative and longtime complications in bariatric patients of standard and modified LSG 
groups.

*RR - relative risk.
**RRR – Relative Risk Reduction.
*** 95% CI – 95% Confidence Interval.
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Conclusion.
The results we received are direct confirmation of the 

comparatively higher effectiveness of the modified LSG 
evidenced by a significant reduction of the major and minor 
complications in patients with BMI>40.
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