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Summary

Obesity and metabolic syndrome represent significant risk factors for the development of cardiovascular diseases, which are
statistically the leading cause of mortality [1]. This underscores the necessity of conducting scientific research on pathologies
characterized by a comorbid course [2].

Purpose of the study: Development of a modified technique for laparoscopic longitudinal gastric resection in the surgical
treatment of patients with metabolic syndrome complicated by gastroesophageal reflux disease.

Materials and methods. The study is based on a double-cohort comparative analysis of two patient groups selected between
2020 and 2023. A total of 120 patients were included in the study. The control group comprised patients treated and examined in
the Department of Surgery at the Multidisciplinary Clinic of the Tashkent Medical Academy from 2020 to 2021, while the main
group included patients treated from 2022 to 2023.

Results and their discussion. In the early postoperative period and during follow-up up to 30 days, there was a trend toward
improvement in laboratory parameters characterizing the manifestations of metabolic syndrome. Fasting glycemia levels
decreased, and laboratory indicators of dyslipidemia normalized. Moreover, the changes in these parameters on days 14-30 of
the postoperative period became statistically significant compared to baseline values.

Conclusions. The application of modified laparoscopic longitudinal gastric resection in patients with metabolic syndrome
and concomitant gastroesophageal reflux disease led to improved long-term treatment outcomes. Specifically, the frequency of
«excellent» results increased from 11.1% to 23.3% of cases (a 2.1-fold increase), while «good» results increased from 22.2%
to 50% (a 2.25-fold increase). Additionally, cases with «unsatisfactory» treatment outcomes were completely eliminated. The
frequency of repeated hospitalizations decreased by 3.9 times, and the number of bed-days was reduced by 3 times. These findings
indicate enhanced treatment efficacy, improved quality of life, and a reduction in the period of work incapacity.
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Introduction

Obesity and metabolic syndrome (MS) represent
significant contributors to the onset of cardiovascular
diseases, which are the leading cause of mortality according
to statistical data [1]. These findings highlight the critical
need for further scientific investigation into pathologies
that present with comorbid conditions [2].

Metabolic syndrome (MS) is strongly associated
with the onset of various gastroenterological disorders,
including diseases of the oesophagus (72%), hepatobiliary
system (69%), and large intestine (64%) [3]. Abdominal
obesity, as a manifestation of MS, is well-established as
a risk factor for gastroesophageal reflux disease (GERD),
Barrett’s esophagus, and several types of cancer, including
esophageal adenocarcinoma [4, 5]. It is hypothesized
that abdominal obesity contributes to the development
of GERD by increasing intra-abdominal pressure, which
impairs gastric emptying, reduces the pressure of the
lower esophageal sphincter, and elevates the frequency of
sphincter relaxation, ultimately leading to prolonged acid
exposure of the esophageal mucosa [6].

The use of bariatric surgery has risen significantly over
the past three decades due to its demonstrated effectiveness
in treating obesity and metabolic syndrome (MS) [7, 8, 9].
The most frequently performed bariatric procedures include
gastric bypass [10] and longitudinal gastric resection [11].
Potential mechanisms by which gastric bypass with Roux
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anastomosis alleviates symptoms of gastroesophageal
reflux disease (GERD) include bile diversion from the
esophagus [12], cessation of gastric acid production, or
a reduction in the volume of acidic contents [13].

However, the majority of studies investigating the
impact of bariatric surgery on GERD exhibit significant
heterogeneity, including variations in follow-up duration
(ranging from 6 months to 5 years), differences in the
diagnostic criteria for esophageal pathology, and the
absence of control groups [14, 15, 16]. Consequently, it
remains challenging to definitively determine the effect
of laparoscopic longitudinal gastric resection (LLGR) on
GERD in patients with MS [17].

These factors have prompted more in-depth research
to identify solutions for the treatment of MS complicated
by GERD. Recent data indicate a direct correlation
between the prevalence of obesity and the incidence of
erosive esophagitis, Barrett’s oesophagus, and esophageal
adenocarcinoma, all of which are manifestations of GERD
[18]. Research conducted over the past 50 years has revealed
a strong correlation between the rise in populations with
elevated BMI and the prevalence of esophageal and gastric
pathologies across different continents [19, 20, 21, 22].

In addition, evidence suggests that central abdominal
obesity, rather than elevated body mass index (BMI), is the
most significant factor associated with GERD, particularly
Barrett’s esophagus [23].
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A systematic review has estimated the prevalence
of GERD to range from 18.4% to 28.1% [24]. Studies
conducted in collaboration with the U. S. National Health
Center have confirmed a progressive increase in the
number of patients with obesity complicated by MS. Over
the past 20 years, the frequency of MS diagnoses in the
context of GERD has steadily increased [25, 26].

A cross-sectional epidemiological study led by a group
of researchers revealed a higher prevalence of GERD
in individuals with MS compared to those without this
condition [27]. To corroborate these findings, an additional
questionnaire was included in the Nurses’ Health Study to
assess reflux symptoms, showing a nearly linear increase
in GERD symptom frequency correlated with BMI in
each group.

In conclusion, bariatric surgery represents an effective
intervention for improving various parameters of MS,
and existing data generally suggest that weight loss
can positively influence GERD. However, to achieve
complete resolution of GERD following standard
bariatric procedures, the development and application of
modified techniques are necessary, which, in our view,
will substantially enhance both immediate and long-term
outcomes for patients with MS. These considerations have
determined the primary focus of this research.

Purpose of the study. Development of a modified
technique for laparoscopic longitudinal gastric resection in
the surgical treatment of patients with metabolic syndrome
complicated by gastroesophageal reflux disease.

Materials and methods

Work is based on a double cohort comparative analysis
of two groups of patients who were selected over the years
2020 to 2023.

A total of 120 patients participated in the study. The
control group consisted of patients treated and examined

in the Department of Surgery at the multidisciplinary
clinic of the Tashkent Medical Academy from 2020 to
2021 (60 patients), while the main group included patients
treated from 2022 to 2023 (60 patients). This department
is the clinical base of the Department of Faculty and
Hospital Surgery No. 1 of the Tashkent Medical Academy
(Head of the Department, Doctor of Medical Sciences,
Professor M. Sh. Hakimov). The inclusion criteria for
patients in the cohorts were as follows:

— written consent of the patient to participate in the
study;

— patient’s age over 18 years;

— diagnosis of metabolic syndrome accompanied by
gastroesophageal reflux disease;

The exclusion criteria for patients from the cohorts
were:

— absence of written consent of the patient to participate
in the study;

— patient’s age below 18 years;

— presence of peptic oesophageal stricture, Barrett’s
oesophagus or oesophageal adenocarcinoma.

The primary distinction between the control and
experimental groups was that patients in the control group
underwent the traditional version of LLGR as a form of
bariatric surgery, while patients in the experimental group
received a modified LLGR technique developed by the
authors. This modification aimed to create conditions
that would prevent the development of GERD in patients
with MS.

Female patients predominated in both groups. The char-
acteristic of mean age had acceptable ranges of differences.
The majority of patients suffered from comorbidities. It
should be noted here that the presence of diseases from the
cardiovascular system (arterial hypertension), Gl (GERD)
and endocrine (DM2T) systems was obligatory, naturally
all patients had such pathologies (table 2).

Table 1
Main comparative characteristics of the patients
Characteristic values Patient groups - Total
Control group Main group
Quantity, abs (%) 60 (50%) 60 (50%) 120 (100%)
Sex Male, abs (%) 15 (25%) 16 (26,7) 31 (25,8)
Female, abs (%) 45 (75%) 44 (73,3) 89 (74,2)
Average age 38,1+9,6 37,316,1 37,7+7,85
Table 2

Associated diseases of the body systems

Body systems

Patient groups

Control Main
Cardiovascular 60 (21%) 60 (21%)
Digestive 60 (21%) 60 (21%)
Endocrine 60 (21%) 60 (21%)

Musculoskeletal

44 (15,4%) 39 (13,8%)

Respiratory

36 (12,6%) 41 (14,5%)

Genitourinary

15 (5,2%) 13 (4,6%)

Nervous

11 (3,8%) 9 (3,2%)
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The technique of traditional LLGR included the se-
quential execution of 10 main stages of the operation: mo-
bilization of the gastro-diaphragmatic ligament, creation of
access to the omental bursa, mobilization of the stomach,
placement of a calibration tube, resection of the stomach,
reinforcement of the staple line, removal of the calibration
tube, inspection for the resected stomach, and drainage of
the abdominal cavity.

Since the diagnosis of MS is based on the principles of
identifying several pathological conditions, more detailed
information regarding concomitant conditions will be
presented separately.

When performing conventional LLGR, the esophageal
aperture of the diaphragm was reinforced by suturing the
posterior and anterior crura, and an antireflux position was
established by suturing the residual fundal portion of the
stomach to the esophagus via the anterior crura.

In patients of the main group, in accordance with the
methodology outlined in our guidelines («Method of
laparoscopic longitudinal gastric resection in patients with
metabolic syndrome complicated by gastroesophageal
reflux disease,» FAP Ne 2610 dated 17.10.2024), following
the cruroraphy stage, the free portion of the greater
omentum was mobilized on a vascular pedicle of sufficient
length to allow its transfer to the diaphragmatic surface of

the abdominal cavity, thereby forming a cuff around the
abdominal part of the oesophagus.

As previously described, the control group comprised
60 patients who underwent conventional LLGR,
supplemented with cruroraphy and the creation of an
antireflux gastric position.

Results and their discussion

In the early postoperative period and during follow-up
up to 30 days (the period of immediate treatment outcomes),
the dynamics of changes in laboratory parameters
characterizing the manifestations of MS demonstrated
a trend toward improvement. Fasting glycemia levels
decreased, and laboratory indicators of dyslipidemia
normalized (Table 3). Furthermore, the changes in these
parameters on days 14-30 of the postoperative period
became statistically significant compared to baseline
values. In other words, the application of conventional
LLGR had a positive impact on improving the laboratory
markers of MS.

Against this background, stabilization of blood pressure
was observed, with the average level reaching 128.9 +
12.3 mmHg. These findings can be regarded as evidence
of the effectiveness of conventional LLGR in patients with
MS complicated by GERD.

Table 3
Dynamics of changes in biochemical indicators of MS in blood in patients of the control group
. Dynamics of the study

|

ndicators 3-day 7-day 14-day 30-day
Fasting glycaemia (mmol/l) 6,51+2,2 6,28+1,93 5,63+1,12* 5,43+0,32*
Total cholesterol (mmaol/l) 6,36+2,31 5,11+1,21 4,64+1,62* 3,73+1,18*
Triglycerides (mmol/l) 1,71+0,13 1,59+0,29 1,36+0,15* 1,08+0,15*
LDL cholesterol (mmol/l) 3,32+0,63 2,98+0,51 2,39+0,75* 2,11+0,33*

*p<0,05 — reliable in relation to the level of the corresponding indicator at 3 days of postoperative period.

However, it should be noted that during this study
period, particularly in the first two intervals (3-7 days),
patients remained in the clinic under strict dietary
restrictions, often including the use of parenteral nutrition.
In our opinion, this could have influenced the observed
trend toward normalization of blood parameters and blood
pressure levels.

To obtain more reliable results regarding the
effectiveness of conventional LLGR, it is necessary to
consider the outcomes of the distant postoperative period,
which will be described later.

Clinical signs of GERD during the evaluation of
immediate treatment outcomes in the control group were
documented 312 times in medical records, indicating an
average of 1.3 signs per patient.

When compared with the preoperative period, no
significant changes in the number of clinical signs
(in particular complaints) of GERD were observed
following the application of conventional LLGR.

The most frequently reported symptoms included
heartburn (51.3%), followed by odynophagia (21.5%),
dysphagia (18.3%), regurgitation (6.1%), and belching (2.9%).

Overall, no statistically significant differences in the
frequency of clinical signs of GERD were identified. The
minor reduction in clinical signs of GERD during the
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postoperative period was attributed solely to the reduction
in stomach volume and the use of probe decompression on
the day following LLGR.

However, starting from day 14 of the postoperative
period, clinical signs of GERD returned to baseline levels
observed in the preoperative period. This directly indicates
the limited efficacy of conventional LLGR in patients with
MS complicated by GERD, even when supplemented with
cruroraphy and antireflux positioning of the stomach.

In the control group, clinical signs of GERD were
noted in 60 cases on the 3rd postoperative day, accounting
for 19.2% of the total number of cases during the study
period, with an average of 1 sign per patient. Heartburn
(48.3%) and odynophagia (35%) were the most prevalent
symptoms — Table 4.

Almost the same level of clinical signs of GERD
manifestation was observed on day 7 of the postoperative
period, with an average of 1.05 complaints per patient.

Meanwhile, already on 14-30 days of the postoperative
period on the average per 1 patient there were 1.35
and 1.8 clinical signs of GERD, which indicated the
progression of this disease. It should be noted that the
dynamics of the frequency of such clinical sign as belching
progressively decreased (3 times), which, apparently, was
associated with a decrease in the volume of the stomach.
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Table 4
Dynamics of changes in the frequency of clinical signs of GERD in MS patients after application of conventional
LLGR
Dynamics of the postoperative period
Signs of GERD 3-days 7-days 14-days 30-days

n % n % n % N %
Heartburn 29 48,3 35 55,6 44 54,3 52 48,1
Odynophagia 21 35 16 25,4 16 19,8 14 13
Dysphagia 6 10 6 9,5 13 16 32 29,6
Belching 3 5 3 4,8 2 2,5 1 0,9
Regurgitation 1 1,7 3 4,8 6 7,4 9 8,3
Total 60 19,2 63 20,2 81 26 108 34,6
Average per 1 patient 1,0 1,05 1,35 1,8

However, under these conditions, clinical signs such
as regurgitation (9 occurrences) and dysphagia (more than
5 occurrences) worsened, which may directly suggest the
persistence of the pathological process at the level of POP
and the insufficiency of its sphincter mechanism. The
results of these observations will be presented using the
BAROS-2 scale.

We must acknowledge that, unfortunately, we were
unable to resolve the issue of treating GERD under the
conditions of conventional LLGR application.

In the postoperative period, 69 complications were
recorded, averaging 1.15 complications per patient. This
was due to the occurrence of multiple complications in
the same patient.

According to the medical records, 9 distinct types
of postoperative complications were observed in the
control group of patients. Based on the Clavien-Dindo
classification, 3 (33.4%) complications were classified
as grade 1, 4 (44.4%) as grade |1, and 2 (22.2%) as grade
I11-A (Figure 1).

Fig 1. Postoperative complications in control group patients after conventional LLGR.

The class | complication subgroup encompassed
postoperative wound hematoma and seroma, which did not
necessitate any specialized medical or surgical intervention.
All of these complications were easily resolved during the
postoperative recovery period.

The class Il complication subgroup included the
onset of paroxysmal atrial fibrillation, saphenous vein
thrombophlebitis, exacerbation of chronic laryngitis,
and bronchopneumonia. These complications did not
necessitate surgical treatment and were managed solely
through additional pharmacological therapy.

The class I11-A complication subgroup comprised
exudative pleurisy and acute urinary retention. These
complications required invasive interventions for resolution,
including pleural puncture and bladder catheterization.

The most frequently observed complications were
paroxysmal atrial fibrillation (class Il, 15 cases — 21.7%),

exacerbation of chronic laryngitis (class I, 11 cases —
15.9%), postoperative wound hematoma (class I, 9 cases—
13%), saphenous vein thrombophlebitis (class 11, 8 cases —
11.6%), bronchopneumonia (class 11, 7 cases — 10.1%),
exudative pleurisy (class Il1-A, 7 cases — 10.1%),
inflammatory wound infiltrate (class I, 5 cases — 7.2%),
wound seroma (class I, 5 cases — 7.2%), and acute urinary
retention (class I11-A, 2 cases —2.9%).

On the third postoperative day following conventional
LLGR, a total of 15 complications (21.7%) were recorded,
including subcutaneous wound hematomas in 4 patients
(26.7%), paroxysmal atrial fibrillation in 3 patients (20%),
exacerbation of chronic laryngitis in 3 patients (20%),
postoperative wound seroma in 2 patients (13.3%), acute
urinary retention in 2 patients (13.3%), and inflammatory
wound infiltrate in 1 patient (6.7%) (Figure 2).
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Fig 2. Dynamics of postoperative complications on days 3-7 in control group patients
after conventional LLGR.

On the 7th postoperative day, we observed the highest
incidence of complications (22 cases — 31.9%) following
conventional LLGR, which included: saphenous vein
thrombophlebitis in 5 (22.7%) patients, a complication not
present in the earlier postoperative period; subcutaneous
wound hematomas in 4 (18.2%) patients; paroxysmal atrial
fibrillation in 4 (18.2%) patients; exacerbation of chronic
laryngitis in 4 (18.2%) patients; seroma of the postoperative
wound in 2 (9.1%) patients; inflammatory wound
infiltrate in 2 (9.1%) patients; and bronchopneumonia in
1 (4.5%) patient.

On the 14th postoperative day, a total of 19 complications
(27.5%) were identified following the application of
conventional LLGR. These included paroxysmal atrial
fibrillation in 5 patients (26.3%); bronchopneumonia in
4 patients (21.1%); saphenous vein thrombophlebitis in
2 patients (10.5%); exacerbation of chronic laryngitis in
2 patients (10.5%); inflammatory wound infiltrate in 2
patients (9.1%); and, for the first time, exudative pleuritis
in 2 patients (9.1%). At this stage, complications such
as subcutaneous hematoma formation and postoperative
wound seroma were no longer observed (Figure 3).

Fig 3. Dynamics of postoperative complications at 14-30 days in control group patients
afterconventional LLGR.

On the 30th postoperative day, a total of
13 complications (18.8%) were identified following
the application of conventional LLGR. These included
exudative pleurisy in 5 patients (38.5%), paroxysmal atrial
fibrillation in 3 patients (23.1%), bronchopneumonia in
2 patients (15.4%), and exacerbation of chronic laryngitis
in 2 patients (10.5%).

Thus, the analysis of the dynamics of postoperative
complication incidence revealed that in patients
of the control group, following conventional LLGR,
complications directly or indirectly associated with GERD
predominated throughout the study period (up to 30 days).
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It is important to note that, in this context, we are primarily
referring to extraesophageal manifestations of GERD.
Cardiological and otorhinolaryngological forms of lesions,
which manifested in the postoperative period as rhythm
disturbances and exacerbation of chronic laryngitis, were
particularly prominent. Subsequently, in these patients,
under favorable conditions, and in the presence of vagus
nerve and laryngeal involvement, bronchopneumonia
developed, and in severe cases, exudative pleuritis. The
latter course was more severe and did not conform to the
standards of clinical practice. As an example, an excerpt
from the case history is provided.
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Example. Patient B. D., born in 1968, case history #
381/63, was admitted for treatment and evaluation at the
multidisciplinary clinic of the Tashkent Medical Academy
for bariatric surgery due to obesity and type 2 diabetes
mellitus (metabolic syndrome). During the examination, it
was determined that the patient’s metabolic syndrome was
present against the background of gastroesophageal reflux
disease (GERD). Instrumental investigations confirmed the
presence of the extraesophageal manifestation of GERD in
the form of chronic laryngitis and pharyngitis, clinically
presenting with voice hoarseness and sore throat. The
patient was also diagnosed with cardiac arrhythmia as
a manifestation of ischemic heart disease. Additionally,
according to the patient’s account, gastroesophageal reflux
episodes were associated with worsening arrhythmias,
suggesting a possible etiological link between vagus nerve
irritation and this disorder. Anthropometric measurements
revealed a height of 1.85 meters, a weight of 112 kg, and
a body mass index (BMI) of 41.1 kg/mz2.

Endoscopic examination revealed esophagitis and
insufficiency of the esophagogastric sphincter. Laboratory
tests demonstrated significant deviations, indicating
hyperglycemia and dyslipidemia. Following preoperative
preparation, the patient underwent laparoscopic
longitudinal gastric resection with cruroraphy and
fixation of the remaining portion of the gastric fundus
and esophagus to the anterior crus of the diaphragm
on 13.01.2021

On the 3rd postoperative day, the patient exhibited
clinical symptoms of upper respiratory tract inflammation,
including nasal congestion, productive cough, dyspnea,
progressive hoarseness, and hyperthermia. Antibacterial
therapy was continued. The patient was evaluated by
a pulmonologist and an otorhinolaryngologist. Arrhythmic
episodes occurred 3-4 times daily, necessitating appropriate
pharmacological management. However, the patient’s
condition did not improve over time. Heartburn reappeared,
accompanied by mild regurgitation of gastric contents,
which subsequently progressed to refractory vomiting. The
patient’s body temperature remained at 38 °C, prompting

a modification of the antibiotic regimen. On the 7th
postoperative day, chest X-ray confirmed the diagnosis
of bilateral focal bronchopneumonia. The patient was
transferred to the pulmonology department, where ongoing
therapy included repeated pleural cavity punctures over
a 21-day period. Prior to discharge, residual signs of
gastroesophageal reflux were observed, and appropriate
pharmacological therapy was prescribed. A few days after
discharge, the patient returned to the clinic with complaints
of epigastric pain, nausea, and vomiting. According to the
patient, these symptoms occurred after consuming spicy
food. Abdominal ultrasound did not reveal significant
pathology. However, endoscopic evaluation identified
erosions in the distal oesophagus, covering two-thirds of
the gastric mucosal surface.

The patient was re-hospitalized and received infusion
and supportive therapy for five days. Due to persistent
disordered eating behavior, similar episodes recurred
three additional times. After six months, the patient’s
condition remained relatively stable, but no significant
improvements were achieved postoperatively. This clinical
case demonstrates that the patient had been suffering from
an extraesophageal form of GERD for an extended period.
Against this background, metabolic syndrome progressed,
predisposing the patient to postoperative complications
and necessitating additional therapeutic interventions.
The immediate outcomes of conventional LLGR in the
control group revealed relatively low rates of «excellent»
and «good» results. At the same time, «satisfactory»
outcomes predominated across all assessment categories.
Unfortunately, in 3 (5.0%) patients, immediate treatment
outcomes were classified as «unsatisfactory» (Table 5).
When evaluating the average immediate treatment results
over the entire study period, «excellent» outcomes were
observed in 5.8+0.97 cases, accounting for 9.6% of
overall effectiveness, representing the lowest value within
the group.

The «good» immediate outcomes following conventional
LLGR were recorded in 13.5+4.55 cases, corresponding to
22.5% of total effectiveness.

Table 5
The distribution of immediate treatment outcomes in control group patients following conventional LLGR
Dynamics of the postoperative period
Immediate results 3-days 7-days 14-days 30-days

n=60 % n=60 % n=60 % n=60 %

Excellent 0 0 2 3,3 6 10 15 25
Good 0 0 13 21,7 28 46,7 13 21,7
Satisfactory 38 63,3 34 56,7 19 31,7 29 48,3

Unsatisfactory 22 36,7 11 18,3 7 11,7 3 5

The «satisfactory» immediate outcomes following the
application of conventional LLGR amounted to 30£7.3 units,
representing precisely half of all indicators within this category
among patients in the control group. The «unsatisfactory»
immediate outcomes were recorded at 10.8+2.17 units,
corresponding to 17.9% of the total effectiveness.

Throughout the study, the dynamics of immediate
treatment outcomes exhibited variability. On the 3rd
postoperative day, only «satisfactory» (63.3%) and
«unsatisfactory» (36.7%) results were observed, primarily

due to the absence of clear signs of MS regression
against the background of GERD. However, by the 7th
postoperative day, the distribution of performance indicators
for conventional LLGR spanned all levels of assessment.
Only 2 (3.3%) patients demonstrated complete
resolution of GERD symptoms, absence of postoperative
complications, and significant improvements in clinical and
laboratory markers of MS (blood pressure, glycemia, and
dyslipidemia). Unfortunately, in the remaining 58 (96.7%)
patients, such results were not observed. In 78.4% of cases,
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postoperative complications persisted, and clinical and
laboratory markers of MS remained uncorrected against
the background of GERD, while in 11 (18.3%) patients,
deterioration in their condition was noted.

Asimilar trend was observed in the early postoperative
period among patients in the control group by the 14th
postoperative day. «Excellent» outcomes were recorded
in only 10% of cases. Although the proportion of «good»
outcomes more than doubled (p<0.05), the proportion
of «satisfactory» and «unsatisfactory» results remained
substantial, accounting for nearly half of the control group
(43.4%).

Even by the 30th postoperative day, the proportion
of «satisfactory» results remained the highest among all
categories, exceeding «excellent» outcomes by 1.9 times
(p<0.05) and «good» outcomes by 2.2 times (p<0.05).
At the same time, another 3 (5%) patients continued to
demonstrate «unsatisfactory» immediate treatment results
following conventional LLGR, attributed to the emergence
of new postoperative complications against the persistence

The analysis of average scores throughout the
postoperative period revealed that on the 3rd day after
conventional LLGR, the score was 2.63+0.46 points, which
was 1.9 times lower than the maximum permissible value.

Over the subsequent postoperative period, this indicator
showed an upward trend, reaching 3.1+0.52 points by
the 7th day, which was 1.6 times below the maximum
permissible score.

By the 14th postoperative day, the mean score for
immediate treatment outcomes had risen to 3.55+0.71 points
(p<0.05), and by the 30th day, it reached 3.67+0.81 points
(p<0.05), which remained 1.4 times below the permissible
maximum score.

All 60 patients underwent reassessment in the long-
term postoperative period at 3, 6, and 12 months to evaluate
the effectiveness of MS treatment against the background
of GERD following conventional LLGR.

The assessment of bariatric surgery outcomes in the
long-term postoperative period using the BARROS-1
scale is particularly noteworthy, as it enables tracking the

of MS and GERD symptoms. dynamics of weight loss in terms of %EWL (Table 6).
Table 6
Dynamics of body weight changes in control group patients in the long-term period following conventional
LLGR
Dynamics of the study in the postoperative period
Criteria 3 months 6 months 12 months

n=60 Scores n=60 Scores n=60 Scores
The set of BMI is higher than the initial one 0 0 0 0 0 0
%EWL (0-24) 52 0 31 0 0 0
%EWL (25-49) 8 8 21 21 18 18
%EWL (50-74) 0 8 8 16 25 50
%EWL (75-100) 0 0 0 0 17 51

As shown in Table 6, on average, 3 months after the use
of conventional LLGR, the weight loss of patients in the
control group (86.7%) was mainly at the level of %EWL
(0-24), that is, it actually had no significant changes relative
to the baseline data. In the remaining cases (13.3%), weight
loss was relatively pronounced, at the level of %EWL
(25-49). A total of 8 (4.4%) of the possible maximum
points were scored, which accounted for an average of
0.13 points per patient.

However, by 6 months following conventional LLGR,
the weight loss dynamics became more pronounced,
although the majority of patients in the control group
(51.7%) experienced weight loss at the %EWL level of
0-24. In other cases, excess weight loss reached %EWL
levels of 25-49 in 35% of patients and 50-74 in 13.3% of
patients. The total score amounted to 37 points, representing
only 20.6% of the maximum possible value. Additionally,
11.7% of patients fell into the 1-point category, while
8.9% were classified in the 2-point category. On average,
each patient in the control group scored 0.62 points for the
BAROS-1 components.

Exactly one year after undergoing conventional LLGR,
no patients remained in the %EWL (0-24) weight loss
category, indicating that all patients experienced excess
weight reduction. As the rate of weight loss increased, 30%
of patients reached the %EWL level of 25-49, the majority
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(41.7%) achieved %EWL levels of 50-74, and 28.3%
attained %EWL levels of 75-100. The total score amounted
to 119 points, representing 66.1% of the maximum possible
value, distributed as follows: 28.3% of patients received
3 points each, 27.8% received 2 points each, and 10%
received 1 point each.

On average, 1 patient in the control group received 1.98
points 12 months after undergoing conventional LLGR.

Overall, an analysis of weight loss outcomes in patients
from the control group following conventional LLGR
demonstrated that only 28.3% achieved the ideal BMI,
while the remaining patients were unable to reach this
target despite the extended period of physiological changes.
In our view, the persistence of GERD symptoms played
a key role in limiting patients’ progress, a factor that will
be discussed in further detail.

An analysis of the BAROS-2 study results, which
evaluated changes in clinical and laboratory markers of MS
and GERD based on the parameters outlined in the second
chapter of the dissertation, revealed a complex pattern of
changes (Table 7). Over the long-term follow-up period
after conventional LLGR, no deterioration in the course
of MS against the background of GERD was observed.
Notably, an improvement in the clinical manifestations of
GERD, accompanied by enhanced laboratory parameters
of MS, was detected in nearly half (46.7%) of the control
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group as early as three months postoperatively. In 28.3% of
patients, GERD symptoms resolved completely; however,

although laboratory markers of MS showed improvement,
they did not return to normal values.

Table 7

Dynamics of changes in clinical manifestations of GERD and the pathological components of MS in patients of
the control group in the long-term period following conventional LLGR

Dynamics of the study in the postoperative period
Criteria 3 months 6 months 12 months
n=60 scores n=60 scores n=60 scores

Worsening of the course of GERD and MS 0 0 0 0 0 0
No changes. in clinical signs of GERD and 15 0 1 0 4 0
laboratory signs of MS

Improvemer_lt of clinical signs of GERD and o8 o8 19 19 8 8
laboratory signs of MS

There are no signs of G_-ERD, the indicators 17 34 21 42 38 76
of MS symptoms have improved

There are no signs of GERD or MS. 0 0 9 27 10 30

Notably, in 25% of patients, both clinical and laboratory
markers of MS and GERD remained unchanged, reflecting
an unsatisfactory treatment outcome. Furthermore, it is
important to highlight that three months after undergoing
conventional LLGR, no cases of complete resolution of
GERD and MS were observed, indicating limitations in
the effectiveness of this treatment approach.

On average, patients in the control group accumulated
a total of 62 points, representing 34.4% of the maximum
possible score, with an average of 1.03 points per patient.

Only after reaching six months postoperatively following
conventional LLGR in patients of the control group did we
observe the first 9 cases (15%) of complete resolution of
both clinical and laboratory signs of GERD and MS. During
this study period, the overall positive outcome rate remained
relatively high, with 31.7% of patients demonstrating
improvement in GERD and MS symptoms, while in
35% of cases, GERD manifestations resolved against the
background of persistent hyperglycemia and dyslipidemia.

In 11 (18.3%) patients from the control group, clinical
manifestations of GERD and laboratory indicators of MS
remained unchanged at this stage. These patients continued
to experience heartburn, dysphagia, and other GERD-
related symptoms alongside hyperglycemia, dyslipidemia,
and hypertension, even in cases where dietary adherence
was maintained.

The final evaluation conducted 12 months following
conventional LLGR revealed that in 6.7% of cases, despite
weight reduction, no significant improvement in MS and
GERD was achieved. These patients required repeated
hospitalizations for corrective therapy due to worsening
conditions.

Statistical analysis indicated that, on average, each patient
in the control group experienced 3.2 = 0.9 hospitalizations
within 12 months following conventional LLGR. These
readmissions were frequently associated with intractable
vomiting, persistent heartburn, hyperglycemia, hypertension,
and other complications of the underlying conditions.

The total bed days for the control group amounted to
15.6 £ 0.3, exceeding the standard benchmarks for bariatric
surgery. Prolonged early postoperative recovery periods

were also noted in these patients due to postoperative
complications. The aforementioned case exemplifies this
trend, demonstrating that early postoperative complications
often extend recovery times and adversely affect long-term
outcomes following conventional LLGR in patients with
MS and GERD.

Additionally, in 13.3% of patients, one year after
conventional LLGR, clinical signs of GERD and laboratory
markers of MS showed improvement but did not reach the
desired therapeutic targets.

However, in 63.3% of patients, conventional LLGR
resulted in complete resolution of GERD symptoms
and improvement in MS-related laboratory parameters.
These patients underwent subsequent rehabilitation in
endocrinological dispensaries.

Complete resolution of both clinical and laboratory
manifestations of MS and GERD was achieved in 16.7% of
one year post-conventional LLGR patients, a result deemed
suboptimal given the expected efficacy of this surgical
approach for such pathological conditions.

Twelve months post-conventional LLGR, patients
in the control group collectively scored 114 points on
the questionnaire, representing 63.3% of the maximum
possible score. This outcome was primarily driven
(42.2%) by patients who experienced resolution of GERD
symptoms while showing only partial improvement in
MS-related laboratory parameters. The average score per
patient in the control group was 1.9 points.

Quality of life assessment using the BAROS-3
questionnaire revealed that the majority of patients reported
improvement, with 48.9% indicating «got better» and
32.2% reporting «significantly better.» However, 15%
of patients reported no change in quality of life, while
3.3% and 0.6% reported «worsened» and «significantly
worsened» outcomes, respectively.

Table 8 presents the distribution of patient responses
to the questionnaire. These findings suggest that, despite
overall improvements in self-esteem, physical, social,
occupational, and sexual functioning, as well as eating
behavior, certain parameters remained suboptimal in
a subset of patients.
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Table 8
Distribution of patients in the control group according to the results of the BAROS-3 questionnaire
. Number of patients by BAROS value category-3

The value of ratings S PA SA WA SA EB
Significant deterioration 0 0 0 0 2 0
It's gotten worse 0 0 0 1 6 5
Without changes 12 7 0 4 18 13
It got better 29 28 38 29 19 33
Much better 19 25 22 26 15 9

C — self-esteem; PA — physical activity; SA — social activity; WA — work activity; SA — sexual activity; EB — eating behavior.

For example, 12 months after performing traditional
LLGR, 1.7% of the surveyed patients’ work activity
worsened. There was also a deterioration in sexual activity
(in 10% of patients) and eating behavior (in 8.3% of
patients). At the same time, in 3.3% of patients, sexual
activity after traditional LLGR worsened significantly.

The data on the absence of changes in the quality of
life after traditional LLGR in patients with MS on the
background of GERD are disappointing. It was expressed in
the form of low self-esteem, still low physical (11.7%), work
(6.7%) and sexual (30%) activity, as well as eating behavior
(21.7%), which tends to increase weight in the future.

In general, in the context of the collected points, the
most information was obtained regarding changes in social
activity (20.5 points) and work activity (20 points). The
lowest score was for sexual activity (9.75 points).

In general, patients in the control group scored 98 points,
which was only 54.4% of the maximum possible value.

The assessment of Quality of life level using the GIQLI
specific surgical questionnaire showed that patients scored
81.5 points after undergoing traditional LLGR surgery and
during the examination they had the following average
values: physical functioning — 23.4+4.6 points, emotional
component — 16.9+3.5 points, function of the «upper»
gastrointestinal tract — 16.3+4.1 points, function of the
«upper» gastrointestinal tractlower» gastrointestinal tract—
18.2+3.8 points, flatulence — 6.7+1.2 points.

These data indicate the persistence of certain problems
in the «upper» gastrointestinal tract, which reduced the
emotional component of the quality of life of patients
after undergoing traditional LLGR for the treatment of MS
against the background of GERD.

In general, the unification of the long-term treatment
results of patients with MS on the background of GERD
in the control group who underwent traditional LLGR
showed that in the period after 3 months of surgery,
«satisfactory» results were achieved in 58.3% (35 patients)
of cases and «good» results in 6.7% (4 patients) of cases..
Unfortunately, in 35% (21 patients) of patients, the
results of surgical treatment of MS with GERD were not
encouraging («unsatisfactory»).

6 months after the operation, the greater half of the
patients (31 patients — 51.7%) also had «satisfactory»
treatment results. The number of patients with «good»
treatment results increased by 2 times compared to the
previous period (11 patients—18.3%). There were patients
(3 patients — 5%) with «excellent» treatment results.
However, in 15 (25%) patients, the results of traditional
LLGR were still rated as «unsatisfactory».
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Only 1 year after performing the traditional LLGR,
the long-term results of treatment of patients changed
their numerical structure. The number of patients with
«excellent» treatment results increased to 17 (28.3%) cases.
The indicator of «good» treatment results also increased to
41.7% (25 patients).

The frequency of «satisfactory» treatment results was
16.7% (10 patients), which was achieved by repeated
hospitalization of patients to correct the identified disorders
associated with both MS and GERD.

Unfortunately, in 8 (13.3%) patients, the results of
using traditional LLGR turned out to be «unsatisfactory»,
which led to a decrease in the overall effectiveness rating
of this type of BO in the treatment of patients with MS on
the background of GERD.

All of the above may directly indicate the low
effectiveness of traditional LLGR in patients with MS
with GERD, which does not allow achieving the desired
effective result due to the complex interrelationships of
a number of pathological processes that exacerbate the
course of the disease itself and lead to a decrease in the
effectiveness of this type of surgery in the long term.

Thus, evaluation of the results of the effectiveness of
traditional LLGR in patients with MS on the background of
GERD revealed the presence of low values of «excellent»
and «good» treatment outcomes both in the immediate
(9.6% and 22.5%) and in the long-term (11.1% and
22.2%) postoperative periods of treatment due to the high
incidence of postoperative complications. (in the early
period, up to 1.15 units per 1 patient) and recurrence
of GERD. All this required repeated hospitalizations of
patients to the clinic (an average of 3.2+0.9 times) with
an extension of treatment time (up to 15.6+0.3 bed days),
which indicates a decrease in the patients’ life expectancy
while maintaining the components of MS.

The listed reasons for the unsatisfactory treatment
results of patients in the control group may indicate the
need for more effective solutions to the surgical problem
associated with the technical side of LLGR.

The presented analysis of the results of treatment of
patients with MS on the background of GERD in patients
of the control group showed that even with the use of
traditional methods for the formation of the antireflux
position of the stomach and the elimination of hernias of
the esophageal opening of the diaphragm during the LLGR,
it did not lead to any significant changes in the pathology
of the esophagus. In this case, we get a result regarding the
treatment of MS, however, if GERD is preserved, we were
unable to achieve the maximum effect from BS.
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The LG modification was based on the principle of
creating an anti-reflux cuff, which, along with techniques
for creating an anti-reflux position of the stomach, would
block the flow of gastric contents into the esophageal cavity.

This type of problem solving was based on the results of
an analysis of the unsatisfactory results of using traditional
LLGR.

Known methods of surgical intervention in the treatment
of patients with GERD involve the implementation of
Nissen fundoplication.

However, when performing LLGR, due to a decrease
in the volume of the stomach, especially in its fundal part,
performing such an operation is considered impossible for
both anatomical and technical reasons.

In this regard, A. S. Allakhverdyan and his coauthor.
(2009) proposed a new approach to the elimination of
GERD by applying crurorhaphy with the creation of
an anti-reflux position of the stump of the stomach.
The essence of this method is to perform LLGR with
mobilization of the diaphragmatic legs and the esophageal
orifice of the diaphragm, performing posterior and anterior
crurorhaphy with suturing in the following order: the stump
of the stomach floor, the left diaphragmatic leg, the wall of
the esophagus, the right diaphragmatic leg.

However, as our practice has shown, the disadvantage of
this method is the development of retention of esophageal
and gastric contents in the postoperative period. We also
came to the conclusion that the use of crurorhaphy alone
is not effective in eliminating GERD.

The objective of our proposed method was to create
anatomical conditions to prevent reflux in patients with
TS on the background of GERD after performing LLGR
(«LLGR method in patients with MS on the background
of GERD» FAP Ne . 2610 dated 10.17.2024).

Our modified LLGR was performed as follows:

At the first stage, access to the abdominal cavity was
carried out by installing trocars. After the revision of
the abdominal organs, access was made to the omentum
sac, with the mobilization of the stomach along the large
curvature and along the gastro-diaphragmatic ligament.
After installing an intragastric calibration probe 36 Fr,
sleeve resection of the stomach was performed along it
using a suturing device.

After reaching the hemostasis of the stapler line,
anterior and then posterior crurorhaphy was performed.
Next, the free part of the large omentum was mobilized on
a vascular pedicle of sufficient length to be transferred to
the diaphragmatic surface of the abdominal cavity. Using
the mobilized part of the large omentum, a cuff was formed
around the abdominal part of the esophagus. This cuff from
the large omentum was tightly sewn around the abdominal
part of the esophagus on a calibration probe 36 Fr.

The subsequent stages of the operation were standard:
drainage of the abdominal cavity, removal of the severed
part of the stomach and suturing of troacar wounds.

The optimal option for performing LLGR in patients with
MS on the background of GERD is a technically feasible
option for creating an antireflux position of the stomach with
the formation of an antireflux cuff around the abdominal part
of the esophagus due to tight stitching of the mobilized part
of the large omentum on the calibration probe 36 Fr.

The modified LLGR method in patients with MS on
the background of GERD was used in 60 patients (the main
group). A comparative assessment of the immediate treatment
results showed that, thanks to the use of our modified
laparoscopic longitudinal gastric resection in patients with
metabolic syndrome on the background of gastroesophageal
reflux disease, it increased the frequency of «excellent» results
from an average of 9.6% to 24.2% of cases, that is, 2.5 times,
«good» results — from 22.5% to 42.9to reduce the frequency
of «unsatisfactory» results of treatment of this disease from
17.9% to 8.3%, that is, by 1.9 times, and to reduce the
frequency of «unsatisfactory» results of treatment of this
disease from 17.9% to 8.3%, that is, by 2.2 times. The use
of the modified LLGR method made it possible in the early
postoperative period, by improving the condition of patients,
to reduce the number of inpatient bed days from 16.6+3.5 to
7.2+2.2 bed days, that is, 2.3 times.

Thanks to the technical improvement of performing LPRJ
with the formation of an additional cuff from a large seal, in
the distant postoperative period, the overall recurrence rate
of reflux esophagitis significantly decreased from 11.7% to
3.3% (t=2.482). Only in 2 observations was the development
of grade 1 and grade 3 reflux esophagitis noted. Moreover,
these complications occurred in patients who had grade 4
reflux esophagitis in the preoperative period (Table 9).

Table 9
Recurrence Rate of Reflux Esophagitis in Clinical Groups
Grade of Reflux Esophagitis Control Group Main Group Student's t-test
1 1 (1,741,2%) 1 (1,7+1,2%) 0,000
2 3 (5,0+2,0%) 0 (0%) 2,513
3 2 (3,3+1,6%) 1 (1,7+1,2%) 0,828
4 1 (1,7+1,2%) 0 (0%) 1,426
Total 7 (11,7+2,9%) 2 (3,3+1,6%) 2,482

A comparative assessment of long—term treatment
results showed that due to the use of our modified LLGR in
patients with MS on the background of GERD, it increased
the frequency of «excellent» results from an average of
11.1% to 23.3% of cases (2.1 times), «good» results—from
22.2% to 50% (2.25 times), to completely avoid cases with
«unsatisfactory» results of treatment of this disease, as well
as to reduce the frequency of repeated hospitalizations to

the clinic by 3.9 times, and the number of beds-days — by
3 times, which indicates an improvement in the results of
treatment of patients, an increase in the quality of life and
a reduction in the duration of disability.

Conclusions
1. The reasons for the unsatisfactory treatment
results of patients after the use of traditional laparoscopic
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longitudinal gastric resection, characterized by low values
of «excellent» and «good» treatment results, both in the
immediate (9.6% and 22.5%, respectively) and in the long-
term (11.1% and 22.2%) periods, are the development of
a high incidence of postoperative complications (up to 1.15
units per 1 patient) and recurrence of gastroesophageal
reflux disease. All this required repeated hospitalizations of
patients to the clinic (an average of 3.2+ 0.9 times) with an
extension of treatment time (up to an average of 15.6+0.3
bed days), which in turn caused a decrease in the quality of
life of patients against the background of the preservation
of the components of the metabolic syndrome.

2. The optimal option for laparoscopic longitudinal
gastric resection in patients with metabolic syndrome
on the background of gastroesophageal reflux disease is
a technically feasible option for creating an anti-reflux
position of the stomach with the formation of an anti-reflux
cuff around the abdominal part of the esophagus by tightly
stitching the mobilized part of the large omentum on the
calibration probe 36 Fr.

3. The use of modified laparoscopic longitudinal
gastric resection in patients with metabolic syndrome
on the background of gastroesophageal reflux disease
improved the results of immediate treatment results in

References:

the form of an increase in the frequency of «excellent»
results from an average of 9.6% to 24.2% of cases, that
is, 2.5 times, «good» results — from 22.5% to 42.9%,
that is by 1.9 times, as well as to reduce the frequency of
«unsatisfactory» treatment results from 17.9% to 8.3%,
that is, by 2.2 times. The effectiveness of the modified
laparoscopic longitudinal gastric resection made it possible
in the early postoperative period to reduce the number of
inpatient bed days from 16.6+3.5 to 7.2+2.2 bed days, that
is, by 2.3 times.

4. The use of modified laparoscopic longitudinal
gastric resection in patients with metabolic syndrome
on the background of gastroesophageal reflux disease
improved the results of long—term treatment results in
the form of an increase in the frequency of «excellent»
results from an average of 11.1% to 23.3% of cases, that is,
2.1 times, «good» results —from 22.2% to 50%, that is by
2.25 times, to completely avoid cases with «unsatisfactory»
results of treatment of this disease, as well as to reduce
the frequency of repeated hospitalizations to the clinic
by 3.9 times, and the number of beds-days — by 3 times,
which indicates an improvement in the results of treatment
of patients, an improvement in the quality of life and
a reduction in the duration of disability.

1. Vasyuk YuA, Gendlin GE, Emelina El, Shupenina EYu, Ballyuzek MF, Barinova IV. Konsensusnoe mnenie rossiyskikh ekspertov
po profilaktike, diagnostike i lecheniyu serdechno-sosudistoy toksichnosti protivoopukholevoy terapii. [Consensus opinion of Russian
experts on the prevention, diagnosis and treatment of cardiovascular toxicity of antitumor therapy] Rossiyskiy kardiologicheskiy zhurnal.
2021(9):152-233. (In Russian) URL: https://cyberleninka.ru/article/n/soglasovannoe-mnenie-rossiyskih-ekspertov-po-profilaktike-
diagnostike-i-lecheniyu-serdechno-sosudistoy-toksichnosti

2. Mardanov B., Kurbaniyazov Z., Davlatov S., Rakhmanov K. Obosnovanie odnovremennykh operatsiy na organakh bryushnoy polosti
i bryushnoy stenke u patsientov s ventral’noy gryzhey. [Rationale for simultaneous operations on the abdominal organs and theabdominal
wall in patients with a ventral hernia] Mezhdunarodnyy zhurnal farmatsevticheskikh issledovaniy. 2020;12:1922-30. (In Russian)

3. Uspenskiy Yu, Fominykh Yu, Sousova Ya, Gulunov Z, Niyazov R. Gastroenterologicheskie proyavleniya metabolicheskogo
sindroma. [Gastroenterological manifestations of metabolic syndrome.] Vrach. 2018;29(12):3-8. (In Russian) URL.: https://cyberleninka.
ru/article/n/gastroenterologicheskie-proyavleniya-metabolicheskogo-sindroma

4. Fominykh YuA, Gorbacheva 1A, Uspenskiy YuA, Gulunov Zh. Gastroezofageal’naya reflyuksnaya bolezn’ u patsientov
s metabolicheskim sindromom. [Gastroesophageal reflux disease in patients with metabolic syndrome] Meditsinskiy alfavit.
2018;2(20):48-51. (In Russian)

5. Peteneva EV, Salmina AB, Berdnikov SI, Salmin BB, Abramov VG, Medvedeva NN. Pishchevod Barretta i adenokartsinoma
pishchevoda: biomarkery proliferatsii, apoptoza, autofagii i angiogeneza (obzor literatury). [Barrett’s esophagus and esophageal
adenocarcinoma: biomarkers of proliferation, apoptosis, autophagy, and angiogenesis (literature review)] Byulleten’ sibirskoy meditsiny.
2020;19(4):226-34. (In Russian)

6. URL: https://cyberleninka.ru/article/n/pischevod-barretta-i-adenokartsinoma-pischevoda-biomarkery-proliferatsii-apoptoza-
autofagii-i-angiogeneza-obzor-literatury

7. Zvenigorodskaya LA, Lychkova AE, Shinkin MV, Puzikov AM. Narusheniya motornoy funktsii verkhnikh otdelov
pishchevaritel’nogo trakta s razvitiem gastroezofageal’noy reflyuksnoy bolezni pri abdominal’nom ozhirenii. [Disorders of the motor
function of the upper digestive tract with the development of gastroesophageal reflux disease in abdominal obesity] Eksperimental’naya
i klinicheskaya gastroenterologiya. 2018;6(154):22-8. (In Russian) URL: https://cyberleninka.ru/article/n/narusheniya-motornoy-funksii-
verhnih-otdelov-pischevaritelnogo-trakta-s-razvitiem-gastroezofagealnoy-reflyuksnoy-bolezni-pri

8. Teshaev OR, Ruziev US, Tavasharov BN, Zhumaev NA. Effektivnost’ bariatricheskoy i metabolicheskoy khirurgii v lechenii
ozhireniya. [The effectiveness of bariatric and metabolic surgery in the treatment of obesity] Meditsinskie novosti. 2020;6(309):64-6.
(In Russian) URL: https://cyberleninka.ru/article/n/effektivnost-bariatricheskoy-i-metabolicheskoy-hirurgii-v-lechenii-ozhireniya

9. Dedov II, Mel’nichenko GA, Shestakova MV, Troshina EA, Mazurina NV, Shestakova EA. Natsional’nye klinicheskie
rekomendatsii po lecheniyu morbidnogo ozhireniya u vzroslykh. 3-y peresmotr (lechenie morbidnogo ozhireniya u vzroslykh). [National
clinical guidelines for the treatment of morbid obesity in adults. 3rd revision (treatment of morbid obesity in adults).] Ozhirenie
i metabolizm. 2018;15(1):53-70. (In Russian) URL: https://cyberleninka.ru/article/n/natsionalnye-klinicheskie-rekomendatsii-po-
lecheniyu-morbidnogo-ozhireniya-u-vzroslyh-3-iy-peresmotr-lechenie-morbidnogo-ozhireniya-u

10. Tron’ko MD, Orlenko VL, Savolyuk S, Krest’yanov MYu, Dobrovinka OV, Glagoleva AYu, i dr. Rol” metabolicheskoy khirurgii
v lechenii patsientov s sakharnym diabetom 2 tipa i ozhireniem. [The role of metabolic surgery in the treatment of patients with type
2 diabetes and obesity.] Natsional’nyy endokrinologicheskiy zhurnal. 2019;15(3):236-45. (In Russian) URL: https://cyberleninka.ru/
article/n/rol-metabolichnoyi-hirurgiyi-v-likuvanni-patsientiv-iz-tsukrovim-diabetom-2-go-tipu-ta-ozhirinnyam

11. Khitaryan AG, Mezhunts AV, Starzhinskaya OB, Voronova OV, Veliev KS, Orekhov AA. i dr. Sravnitel’nyy analiz rezul’tatov
lecheniya morbidnogo ozhireniya s ispol’zovaniem operatsii mini-zheludochnogo shuntirovaniya s sozdaniem apparatnogo i ruchnogo

136



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

gastroenteroanastomoza. [A comparative analysis of the results of morbid obesity treatment using mini-gastric bypass surgery with the
creation of hardware and manual gastroenteroanastomosis] Endoskopicheskaya khirurgiya. 2018;24(6):19. (In Russian)

12. Vetoshkin VA, Gladyshev DV, Sushentseva NN, Apal’ko SV, Shimanskiy VS, Moiseev ME. i dr. Laparoskopicheskaya
prodol’naya rezektsiya zheludka: otdalennye rezul’taty i prediktory retsidiva ozhireniya. rak molochnoy zhelezy. [Laparoscopic
longitudinal gastric resection: long-term results and predictors of obesity recurrence. breast cancer.] Meditsinskoe obozrenie.
2024;8(4):186-94. (In Russian)

13. Kim DA, Anishchenko BB, Tszin AO, Kozlov AV, Nasonova Yu N. i dr. Sravnitel’naya otsenka effektivnosti zheludochnogo
shuntirovaniya i invaginatsionnoy kardioplastiki u patsientov s gastroezofageal’noy reflyuksnoy bolezn’yu posle prodol’noy rezektsii zheludka.
[Comparative evaluation of the effectiveness of gastric bypass surgery and invagination cardioplasty in patients with gastroesophageal reflux
disease after longitudinal gastric resection] Voprosy rekonstruktivnoy i plasticheskoy khirurgii. 2024;27(2):19-28. (In Russian)

14. Khitaryan AG, Neymark AE, Mezhunts AV, Starzhinskaya OB, Orekhov AA, Voronova OV. Patomorfologicheskie aspekty
razvitiya biliarnogo reflyuksa posle operatsii mini-zheludochnogo shuntirovaniya. [Pathomorphological aspects of the development of
biliary reflux after mini-gastric bypass surgery.] Vestnik khirurgii imeni 1. I. Grekova. 2019;178(5):22-30. (In Russian)

15. Berko OM, Kornyushin OV, Mekhtiev SN, Neymark AE. Optimizatsiya vybora bariatricheskogo vmeshatel’stva u patsientov s
izzhogoy i gastroezofageal’noy reflyuksnoy bolezn’yu. [Optimization of the choice of bariatric intervention in patients with heartburn
and gastroesophageal reflux disease] Moskovskiy khirurgicheskiy zhurnal. 2022;9(3):106-15. (In Russian)

16. Alaev DS, Britvin TA, Erin SA, Gololobov GYu, Ovchinnikova UR. Prodol’naya rezektsiya zheludka pri ozhirenii
i gastroezofageal’noy reflyuksnoy bolezni: otsenka posleoperatsionnogo reflyuksa. [Longitudinal gastric resection in obesity and
gastroesophageal reflux disease: assessment of postoperative reflux] Moskovskiy khirurgicheskiy zhurnal. 2023;30:36-42. (In Russian)

17. Khitaryan AG, Starzhinskaya OB, Mezhunts AV, Veliev KS, Zavgorodnyaya RN, Orekhov AA. Gastroezofageal’naya reflyuksnaya
bolezn’ u patsientov s ozhireniem razlichnoy stepeni tyazhesti i sakharnym diabetom. [Gastroesophageal reflux disease in patients with
obesity of varying severity and diabetes mellitus.] Tavricheskiy mediko-biologicheskiy vestnik. 2018;21(3):129-37. (In Russian)

18. Anishchenko BB, Kim DA, Shumkov AA, Smagin AA. Laparoskopicheskaya prodol’naya rezektsiya zheludka s dvoynym
tranzitom v lechenii ozhireniya v sochetanii s sakharnym diabetom 1l tipa i GERB. [Laparoscopic longitudinal gastric resection
with double transit in the treatment of obesity in combination with type Il diabetes and GERD] Eksperimental’naya i klinicheskaya
gastroenterologiya. 2020;10(182):83-7. (In Russian)

19. Bilski J, Pinkas M, Wojcik-Grzybek D, Magierowski M, Korbut E, Mazur-Bialy A, et al. Role of Obesity, Physical Exercise,
Adipose Tissue-Skeletal Muscle Crosstalk and Molecular Advances in Barrett’s Esophagus and Esophageal Adenocarcinoma. Int J Mol
Sci. 2022;23(7):3942. DOI: http://doi.org/10.3390/ijms23073942 PMID: 35409299; PMCID: PMC8999972.

20. Hsieh YH, Wu MF, Yang PY, Liao WC, Hsieh YH, Chang YJ, et al. What is the impact of metabolic syndrome and its components
on reflux esophagitis? A cross-sectional study. BMC Gastroenterol. 2019;19(1):33. DOI: http://doi.org/10.1186/s12876-019-0950-z
PMID: 30782138; PMCID: PMC6381695.

21. Andreeva El. Osobennosti lecheniya patsientov s gastroezofageal’noy reflyuksnoy bolezn’yu. [Peculiarities of treatment of
patients with gastroesophageal reflux disease.] Kazanskiy meditsinskiy zhurnal. 2018;99(1):78-84. (In Russian)

22. Karimian M, Salamati M, Azami M. The relationship between metabolic syndrome and increased risk of Barrett’s esophagus:
an updated systematic review and meta-analysis. BMC Gastroenterol. 2020;20(1):138. DOI: http://doi.org/10.1186/s12876-020-01267-2
PMID: 32375671; PMCID: PMC7412848.

23. Galimov OV, Ziangirov YUuA, Safin YaN, Khanov VO, Kostina YuV, Minigalin DM. Opyt vypolneniya khirurgicheskikh
vmeshatel’stv u patsientov s izbytochnoy massoy tela i ozhireniem. [Experience in performing surgical interventions in overweight and
obese patients] Meditsinskiy i farmatsevticheskiy zhurnal «Pul’s». 2019;21(8):71-6. (In Russian)

24. Fu S, Xu M, Zhou H, Wang Y, Tan Y, Liu D. Metabolic syndrome is associated with higher rate of gastroesophageal reflux
disease: a meta-analysis. Neurogastroenterol Motil. 2022;34(5): e14234. DOI: http://doi.org/10.1111/nmo.14234 PMID: 34378835.

25. El-Serag HB, Thrift AP. Obesity and gastroesophageal reflux disease. In: The Esophagus, 2021; 624-32. DOI: http://doi.
0rg/10.1002/9781119599692.ch36

26. Alimi Y, Azagury DE. Gastroesophageal Reflux Disease and the Patient with Obesity. Gastroenterol Clin North Am.
2021;50(4):859-70. DOI: http://doi.org/10.1016/j.gtc.2021.08.010 PMID: 34717875.

27. Nau P, Jackson HT, Aryaie A, Ibele A, Shouhed D, Lo Menzo E, et al. Surgical management of gastroesophageal reflux disease
in the obese patient. Surg Endosc. 2020;34(1):450-7. DOI: http://doi.org/10.1007/s00464-019-07231-w PMID: 31720811.

28. Eisenberg D, Shikora SA, Aarts E, Aminian A, Angrisani L, Cohen RV, et al. 2022 American Society of Metabolic and Bariatric
Surgery (ASMBS) and International Federation for the Surgery of Obesity and Metabolic Disorders (IFSO) Indications for Metabolic and
Bariatric Surgery. Obes Surg. 2023;33(1):3-14. DOI: http://doi.org/10.1007/s11695-022-06332-1 PMID: 36336720; PMCID: PMC9834364.

MOJIU®IKOBAHUI METO/I JIAITAPOCKOIIIYHOI OJOBXKHbOI PE3EKIII IIIJIYHKA IIPU
XIPYPITHHOMY JIKYBAHHI XBOPAX METABOJIIYHAM CHHAPOMOM HA ®OHI TACTPOE30®ATEJIIO

C. C. Jasnramos', B. 3. Xamoamoie*, M. III. Xakimoe?, A. 5. Xamoamos', I. B. Xamoamoe*

ByxapcbKuii Jep:aBHUi MeqnaHuii iHCTUTYT iMeHi AGy Adi i6H Cino' (m.Byxapa, V30ekucran),
TamkeHTChbKa MeIuuHa akageMist’ (M. TanikeHT, Y36eKHCTaH)

Pesrome.

OsKkupiHHS Ta METabONIYHNH CHHAPOM TAKOXK € OCHOBHUMH (haKTOpaMU PO3BHTKY 3aXBOPIOBAHB CEPACUHO-CYIMHHOI CHCTEMH,
JIETANBHICTh BUJ SKHX, 32 CTATHCTUYHUMH JaHUMH, 3aiiMae mepire Micie. Bee e CBiTInTh Npo BaXKINBICTH MPOBEACHHS HAyKOBHX
JOCIIKEHb [aTOJIOr i 3 KOMOPOIAHUM Tepedirom.

Meta pocJimkenHs. Pozpodka MonudikoBaHOi METOIUKH JIAMapOCKOMIYHOT OMOBKHBOI Pe3eKIlil HUTYHKY MPH XipypridHOMY
JIiKyBaHHI XBOPHX Ha MeTabONIYHUIi CHHIPOM Ha TJIi racTpoe3odareanbHoi pedIroKCHOT XBOpooOu.

Marepiaaun Ta MmeToau. Po6oTa 3acHOBaHa Ha POBECHHI ITO/BIHHOTO KOTOPTHOTO MOPiBHSUTBHOTO aHAIII3Y JIBOX T'PYIl XBOPHX, SIKi
Oynu Binibpani nmpotsirom 2020-2023 pokis. 3aranoM y gociimkeHHi B3suin yaacts 120 xBopux. [Ipu ipomy XBopi, siki iepedyBaniu Ha
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