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    ABSTRACT                                           

Background: Obesity is a complex pathology re-
sulting from metabolic disorders. It causes a high 
risk of cardiovascular diseases, insulin resistance, 
atherogenic dyslipidemia, hypertension and oth-
er conditions. Its prevalence has a steady upward 
trend due to the growing incidence of obesity and 
type 2 diabetes mellitus. Laparoscopic sleeve gas-
trectomy (LSG) has proven to be a safe, effective 
and technically undemanding method of weight 
loss, which has made this bariatric procedure pop-
ular worldwide. However, it does not always pro-
vide the desired reduction in excess weight and 
comorbidities.

Aim: The aim of this single-center, prospective 
randomized pre-post interventional study was to 
compare the safety and effectiveness of the mod-
ified (MLSG) versus the standard LSG (SLSG) in 
elderly patients with morbid obesity.

Methods: The study was conducted at the Shen-
gavit Medical Center (Yerevan, Armenia) from Feb-
ruary 2020 to February 2022 involving 168 patients 
aged > 50 years with a body mass index (BMI) of 40 
to 50 kg/m2 who underwent SLSG with convention-
al postoperative care or MLSG with individualized 
postoperative management. The efficacy of surgical 

interventions was assessed by measuring and com-
paring BMI and quality of life (using the Bariatric 
Analysis and Reporting Outcome System [BAROS]) 
of patients pre-LSG, as well as 6 and 24 months 
post-LSG.

Results: The study did not reveal significant in-
tergroup differences in BMI and BAROS values ​​im-
mediately before surgery and 6 months after sur-
gery. After 6 months, intragroup differences were 
identified in both groups when compared with the 
corresponding preoperative values: a significant 
decrease in the BMI level and a significant increase 
in the BAROS level. These changes were more 
pronounced in the MLSG group. When BMI and 
BAROS values were measured 24 months post-sur-
gery, their progressive changes were still evident 
with significantly more pronounced effect in the 
MLSG group.

Conclusion: MLSG in morbidly obese elder-
ly patients can be an effective alternative to SLSG 
thanks to long-term high impact on weight and 
quality-of-life indicators. 
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    INTRODUCTION                                

Obesity is a complex pathology resulting from 
metabolic disorders, causing a high risk of cardi-
ovascular diseases, insulin resistance, atherogenic 
dyslipidemia, arterial hypertension and a number 
of other conditions. Its prevalence has a steady up-
ward trend due to the growing incidence of obesity 
and type 2 diabetes mellitus [1,2]. Overweight and 
obesity are among the top five major risk factors 
for death. According to the Global Health Obser-
vatory, about 2.8 million people die each year as 
a result of overweight or obesity. The relevance of 
the problem is also evidenced by the fact that a 
number of international health organizations have 
recognized obesity as a separate nosology [3].

Interventions aimed at combating obesity (die-
tary regulation, radical lifestyle revision, drug inter-
vention) do not have a reliable and stable impact on 
weight improvement [4,5]. The use of convention-
al therapy leads to the desired efficacy in no more 
than 10% of morbidly obese patients. The outcomes 
of long-term observation of large groups of patients 
showed that the use of various weight loss programs 
including diet therapy, drug therapy, and exercise 
did not result in weight loss over a 10-year period. 
Moreover, these measures also led to an increase in 
body mass index (BMI) and comorbidity [4,5].

Safety, effectiveness and technical simplicity 
have led to widespread option of laparoscopic sleeve 
gastrectomy (LSG) and made this bariatric proce-
dure popular worldwide [1,6,7]. Nevertheless, LSG 
does not always provide proper dynamic changes 
in excess weight loss and comorbidity with a corre-
sponding improvement in quality of life (QoL). On 
the other hand, the continued prevalence of post-
operative short- and long-term complications en-
courages researchers to elaborate new approaches 
to LSG techniques and appropriate postoperative 
care, directly affecting comorbidity and mortality 
rates as well as QoL indicators. 

    AIM OF THE STUDY                             

The aim of this study was to evaluate the safety 
and effectiveness of the modified versus the stand-
ard LSG in elderly patients with morbid obesity.

    MATERIALS AND METHODS                 

Participants and the study design 
This single-center, prospective randomized 

pre-post interventional study was conducted at the 

Shengavit Medical Center (Yerevan, Armenia) from 
February 2020 to February 2022, involving the el-
derly morbidly obese patients who had undergone 
standard (SLSG) with conventional postoperative 
care or modified (MLSG) LSG with adapted postop-
erative management. 

All patients recruited to participate in this study 
were informed about the risks and benefits of the 
LSG procedure and its modification. Informed con-
sent was obtained from all the participants includ-
ed in the study. The follow-up period of the study 
was 2 years. 

The study protocol conformed to the ethical 
guidelines of the 1975 Declaration of Helsinki, as 
reflected in the approval by Human Research Com-
mittee. All procedures used in the study involving 
human participants were in accordance with the 
ethical standards of the Ministry of Health of the 
Republic of Armenia.

Patient inclusion criteria were as follows: age 50-
70 years old (elderly patients), BMI = 40-50 kg/m2 

(morbid obesity).
The exclusion criteria of the study were as fol-

lows: active Helicobacter pylori infection, non-treat-
ed peptic ulcer, previous gastric resection, drug or 
alcohol abuse, mental health disorders, age < 50 
years old, BMI < 40 kg/m2 or BMI > 50 kg/m2. 

A total of 168 patients who met the inclusion 
criteria were selected to take part in the study. The 
participants were randomly divided into 2 inter-
vention groups in accordance with the preformed 
protocol of LSG and postoperative management. 
The first group (n = 82) consisted of patients who 
underwent MLSG with adapted postoperative man-
agement, and the second group (n = 86) comprised 
of patients who underwent SLSG with standard/
conventional postoperative care. 

The dynamic changes of BMI and BAROS indi-
cators were assessed via comparison of   the pa-
rameters at study baseline with the parameters, ob-
tained from the patients of the same group 6 and 
24 months after operation. The intergroup discrep-
ancy was determined by comparative evaluation of 
the results at the same stages of the study between 
groups.

Preoperative management and 
surgical intervention
Preoperative management was performed by 

a multidisciplinary team. Medical, nutritional, en-
docrine, and psychiatric standard preoperative 
assessments included abdominal ultrasonography, 
upper gastrointestinal radiography with barium 
and esophagogastroduodenoscopy, blood tests, 

Ներկայացվեց/Received 20.05.24: Գրախոսվեց/Reviewed 27.05.24: Ընդունվեց/Accepted 17.09.24:



82

www.ahms.am

cardiologic evaluation, and chest X-ray. Psychiat-
ric counseling was performed to identify possible 
mental health contraindications to surgery. Weight 
and dieting history, motivation for surgery, and ex-
pectations regarding its outcome were recorded in 
all participants.

All operations were performed laparoscopically 
by the same surgical team using four ports. 

Group 1 – MLSG. The operation was performed 
according to the standard LSG with our modifica-
tion [8,16]. Under general anesthesia, carboxy-
peritoneum up to 15 mmHg was created in the left 
upper quadrant. Trocars and optical devices were 
placed. An initial laparoscopy was performed; then 
the greater curvature of the stomach was mobilized 
from the pyloric region 2.5 cm proximal to the car-
dia region. MLSG was performed with a 26-28-F 
bougie, and gastric resection was performed and 
reinforced with a linear stapler (ECHELON En-
docutter 60-mm (ETHICON)), longitudinal dissec-
tion (with simultaneous suturing) of the stomach 
was performed using a linear cutting ECHELON 
Endocutter 50-mm (ETHICON) using 4-6 cartridg-
es. The antral part was sewn with 2.0-4.1 mm high 
staples (the first two pieces), and the remaining part 
– with 1.5-3.5 mm high staples; their number was 
determined by the length of the gastric remnant. A 
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 trocar 
wound was sutured layer by layer with interrupt-
ed absorbable (VICRYL 1, (ETHICON)) sutures. The 
residual volume of the stomach was 110-120 mL. 
Desufflation is performed, trocars and instruments 
were removed. The trocar wounds were sutured 
(Ethilon 3-0 (ETHICON)).

Group 2 – SLSG. Under general anesthesia, a 
carboxyperitoneum up to 15 mmHg was created in 
the left upper abdominal quadrant. Trocars and op-
tical devices were introduced. An initial laparosco-
py was performed, followed by the mobilization of 
the greater curvature of the stomach from the py-
loric region 2.5 cm proximal to the cardia region. 
An oro-gastric calibrating 32-34-F probe was fixed. 
Longitudinal dissection of the stomach was per-
formed using a linear cutting ECHELON Endocutter 
60-mm (ETHICON) using 4-6 cartridges. Hemosta-
sis was assessed and a nasogastric tube was placed. 
A 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 trocar 
wound was sutured layer by layer with interrupt-
ed absorbable (VICRYL 1 (ETHICON), Ethilon 3-0 
(ETHICON)) suture. The residual volume of the 

stomach was 150 mL. Desufflation was performed, 
trocars and instruments were removed. The trocar 
wounds are sutured (Ethilon 3-0 (ETHICON)).

Postoperative Management 
All of the 168 patients underwent early mobiliza-

tion 8-12 hours post-LSG:
1.	 MLSG – Adapted (individualized) postoperative 

management: Physical activity was moderat-
ed taking into consideration the patient’s age, 
degree of obesity, and comorbidities. After 1 
month, patients gradually started to include in 
their nutritional plan a low-fat, low-carbohy-
drate and high-protein solid diet. The diet was 
prescribed according to the guidelines but was 
subject to modification in subgroups of patients 
depending on their age, degree of obesity and 
comorbidities. Intake of liquids was also sched-
uled according to the patient’s age, degree of 
obesity, and severity of related diseases [17].

2.	SLSG – Standard postoperative care: The recom-
mended course of action was conventional post-
operative care. Dietary guidelines comprised a 
15-day liquid and pureed meal diet followed by a 
15-day semisolid diet. After 1 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 were not associated with the 
patients’ age, primary BMI and comorbidity.

Body Mass and Quality of Life Assessment
Pre- and post-operative BMI values and BAROS 

scores were compared both within and between the 
two study groups in before and 6 and 24 months 
after LSG. 

BMI was calculated in accordance with the 
standard formula [9]. 

BAROS has five options and is scored from –3 to 
3 points in each of the following three parts: weight 
loss, changes in underlying disease, and QoL; 1 
point for the most desirable option, 0.5 points for 
the remaining four options; −1 point for the least 
desirable option and −0.5 points for the remaining 
four options [10,11]. 

For the examined patients, the somatic comor-
bidity burden index (CBI) was calculated, based 
on which a generalized analysis of dynamic chang-
es in the severity of diseases caused by pathologi-
cal obesity or the severity of combined factors was 
performed. A score of 0, 1, 2, or 3 was given for 
the corresponding degree of each comorbidity. The 
maximum number of points is 3, the minimum is 0. 
The somatic comorbidity burden index (CBI) pro-
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posed by the author (and its calculation methodol-
ogy) has been patented [8,17].

Statistical Analysis 
Statistical data processing was performed using 

the statistical software package SPSS 23 (Statistical 
Package for Social Science 23). For the compara-
tive analysis of group results obtained before and 6 
and 24 months after LSG, the Kolmogorov-Smirnov 
test was used to identify the pattern of data distri-
bution, followed by parametric Student’s t-test to 
determine significant intergroup differences. The 
chosen level of significance was at 0.05 with 95% 
confidence interval (CI). The ABS.DIF. (Absolute 
Difference - difference in absolute means, calcu-
lated by subtracting one mean from the another, 
then dividing into the first mean and multiplying by 
100%) parameter was determined to assess the am-
plitude of shifts inside the group as well as between 
groups at the same stage of the study. 

    RESULTS                                               

The baseline characteristics of the patients are 
presented in Table 1. As per inclusion criteria, all 
included patients were older than 50-70 years and 

had a BMI of 40-50 kg/m2. There were 42 (51.2%) 
and 44 (51.2%) males in the MLSG and SLSG 
groups, respectively. Family history of obesity was 
stated in 48.8% and 53.5% of patients in MLSG and 
SLSG groups, respectively. The average Comorbid-
ity Burden Index was 14.9±2.16 and 14.6±3.13 for 
the MLSG and SLSG groups, respectively. At study 
baseline, no significant differences were recorded 
between the intervention groups (p > 0.05).

Study data were collected prior to LSG and com-
pared to assessments performed 6 and 24 months 
after LSG. As shown in the follow-up assessments, 
LSG led to BMI reduction in both groups. Tables 
2 and 3 provide descriptive data and statistical re-
sults illustrating variations in BMI parameters dur-
ing follow-up assessments performed in the study 
groups. 

BMI Changes
Intragroup comparison
At baseline in patients of MLSG group, the in-

itial BMI values were 48.0±4.9 kg/m2 in men and 
48.8±4.2  kg/m2 in women. These values signifi-
cantly decreased at 6 months post-MLSG (ABS.
DIF.= –6.7%, p = 5.19E-11, 95%CI [43.80-45.80; 
46.9749.53] and ABS.DIF=  –12.8%, p  =  5.85E-

Table 1. Baseline characteristics of the study groups

Baseline Characteristics MLSG, n = 82 SLSG, n = 86 p-value
Age (mean±SD), years 67.4±10.2 68.1±9.9

>0.05

Gender, n (%)
Male 42 (51.2%) 44 (51.1%)
Female 40 (48.8%) 42 (48.8%)

BMI (mean±SD), kg/m2
Male 48.0±4.9 48.1±4.9
Female 48.8±4.2 47.6±5.01

Family history of obesity, n (%) 40 (48.8%) 46 (53.5%)
CBI (mean±SD) 14.9±2.16 14.6±3.13
BMI – body mass index, CBI – comorbidity burden index, F – female, M – male, MLSG – modified laparoscopic sleeve 
gastrectomy, SD – standard deviation, SLSG – standard laparoscopic sleeve gastrectomy

Table 2. Mean BMI values and BAROS scores in MLSG and SLSG groups

Group Parameter
Baseline 6 Months after Operation 24 Months after Operation

Male 
(n = 86)

Female 
(n = 82)

Male 
(n = 86)

Female 
(n = 82)

Male 
(n = 86)

Female 
(n = 82)

MLSG
N = 82

n 42 40 42 40 42 40
BMI (mean±SD), kg/m2 48.0±4.9 48.8±4.2 44.8±3.2 42.6±3.6 31.0±3.9 29.6±3.0
BAROS (mean±SD) N/A N/A 3.9±0.62 4.4±1.23 7.0±1.51 7.4±1.06 

SLSG
N = 86

n 44 42 44 42 44 42
BMI (mean±SD), kg/m2 48.1±4.9 47.6±5.01 44.9±3.53 43.5±2.32 38.2±3.42 38.0±3.27
BAROS (mean±SD) N/A N/A 4.0±1.72 4.1±1.65 5.2±2.10 5.9±1.91

BAROS – Bariatric Analysis and Reporting Outcome System, BMI – body mass index, MLSG – modified laparoscopic sleeve gastrectomy, 
N/A – not applicable, SD – standard deviation, SLSG – standard laparoscopic sleeve gastrectomy

S. Shahbazyan Laparoscopic sleeve gastrectomy in elderly patients
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40, 95%CI [41.45-43.75; 47.46-50.14] in male and 
female patients, respectively). Further remarkable 
decline in BMI values was revealed between the 6- 
and 24-month follow-up data (ABS.DIF= –30.8%, 
p  =  23E-45, 95%CI [29.78-32.22; 43.80-45.80] 
and ABS.DIF.=  –30.5%, p  =  4.46E-46, 95%CI 
[28.64-30.56; 41.45-43.75] in male and female 
patients, respectively). 

In the SLSG group, baseline BMI was 
48.1±4.9 kg/m2 and 47.6±5.01 kg/m2 in men and 
women, respectively. Compared to baseline, the 
BMI values decreased at 6 months post-SLSG (ABS.
DIF.= –6.7%, p  =  1.8E-09, 95%CI [43.8445.96; 
46.61-49.59] and ABS.DIF. = –8.6%, p = 2.38E-
13, 95%CI [42.78-44.22; 46.04-49.16] in male 
and female patients, respectively). Compared to 
the 6-month assessment data, BMI values did not 
significantly decrease at 24-month follow-up (ABS.
DIF.  =  –15.0%, p  =  0.303, 95%CI [37.17-39.23; 

43.84-45.96] and ABS.DIF.= –12.6%, p = 0.234, 
95%CI [37.0-39.0; 42.78-44.22] in male and fe-
male patients, respectively). 

Intergroup comparison
There was no significant difference in baseline 

BMI between the MLSG and SLSG groups (ABS.
DIF.=  0.21% p  =  0.261, 95%CI [46.47-49.53; 
46.61-49.59] and ABS.DIF.  =  2.5%, p  =  0.057, 
95%CI [47.46-50.14; 46.04-49.16] for men and 
women, respectively) and (despite the apparent 
difference in absolute means) 6 months post-LSG 
(ABS.DIF.= 0.22%, p = 0.372, 95%CI [43.80-45.80; 
43.84-45.96] and ABS.DIF. = 2.4%, p= 0.160, 95%CI 
[41.4543.75; 42.78-44.22] in male and female pa-
tients, respectively). When comparing BMI values 
recorded 24 months after surgery, a significant 
difference was revealed between MLSG and SLSG 
groups (ABS.DIF.=  23.0%, p  =  2.64E-45, 95%CI 

Table 3. Intragroup comparison of BMI values and BAROS scores in MLSG and SLSG groups

Group and 
Parameter

6 Months after Operation vs. Baseline 24 Months after Operation vs. 6 Months after Operation
Male (n = 86) Female (n = 82) Male (n = 86) Female (n = 82)

MLSG Group
42 40 42 40Number of patients

BMI
t-value 7.405 18.104 29.173 3.163
p-value 5.19E-11 5.85E-40 23E-45 4.46E-46

95%CI [43.80-45.80] vs. 
[46.47-49.53]

[41.45-43.75] vs. 
[47.46-50.14]

[29.78-32.22] 
vs. [43.80-45.80]

[28.64-30.56] 
vs. [41.45-43.75]

ABS.DIF., % –6.7 –12.8 –30.8 –30.5
BAROS
t-value N/A N/A 2.971 21.211
p-value N/A N/A 1.207E-46 6.73E-35
95%CI N/A N/A [6.53-7.47] vs. [3.71-4.09] [7.06-7.74] vs. [4.01-4.79]
ABS.DIF., % N/A N/A 79.0 85.0
SLSG Group

44 42 44 42Number of patients
BMI
t-value 6.575 8.588 0.518 14.342
p-value 1.8E-09 2.38E-13 0.303 0.234

95%CI [43.84-45.96] vs. 
[46.61-49.59]

[42.78-44.22] vs. 
[46.04-49.16]

[37.17-39.23] 
vs. [43.84-45.96]

[37.0-39.0] 
vs. [42.78-44.22]

ABS.DIF., % –6.7 –8.6 –15.0 –12.6
BAROS
t-value N/A N/A 6.153 -9.125
p-value N/A N/A 1.09E-08 1.657E-14
95%CI N/A N/A [4.54-5.85] vs. [3.48-4.52] [5.31-6.50] vs. [3.59-4.61]
ABS.DIF., % N/A N/A 30.0 34.0
BAROS – Bariatric Analysis and Reporting Outcome System, BMI – body mass index, CI – confidence interval, MLSG – modified laparoscop-
ic sleeve gastrectomy, N/A – not applicable, ABS.DIF.- absolute difference, SLSG – standard laparoscopic sleeve gastrectomy
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[29.78-32.22; 37.17-39.23] and ABS.DIF.= 28.4%, 
p = 2.589E-33, 95%CI [28.64-30.56; 37.0-39.0] in 
male and female patients, respectively). 

BAROS Changes
Intragroup comparison
At 6 months after MLSG, the mean BAROS 

score was 3.9±0.62 in males and 4.4±1.23 in fe-
males. These values increased significantly 24 
months post-MLSG (7.0±1.51; ABS.DIF.= 79.0%, 
p = 1.207E-46, 95%CI [6.53-7.47; 3.71-4.09] and 
7.4±1.06; ABS.DIF.=  85%, p  =  6.73E-35, 95%CI 
[7.06-7.74; 4.01-4.79] in male and female patients, 
respectively). 

In the SLSG group, the mean BAROS score at 6 
months after operation was 4.0±1.72 and 4.1±1.65 
in male and female patients, respectively. Remark-
able elevation of BAROS scores was revealed at 
24-month follow-up, compared with the 6-month 
scores (5.2±2.10; ABS.DIF.= 30.0%, p = 1.09E-08, 
95%CI [4.54-5.85; 3.48-4.52] and 5.9±1.91; ABS.
DIF.=  34.0%, p  =  1.657E14, 95%CI [5.31-6.50; 
3.59-4.61] in men and women, respectively). 

Intergroup comparison
There was no significant difference in mean 

BAROS scores between the MLSG and SLSG 
groups 6 months after operation (ABS.DIF.= 2.6%, 
p = 0.386, 95%CI [3.71-4.09; 3.48-4.52] and ABS.
DIF.= 7.3%, p = 0.281, 95%CI [4.014.79; 3.59-4.61] 
for men and women, respectively), while compari-
son of mean BAROS scores recorded at 24-month 
follow-up revealed a significant difference in favor 

of MLSG (ABS.DIF.= 26.0%, p = 6.326E-19, 95%CI 
[6.537.47; 4.56-5.85] and ABS.DIF.=  20.3%, 
p  =  6.44E-09, 95%CI [7.06-7.74; 5.31-6.50] in 
male and female patients, respectively). 

    DISCUSSION                                      

The present study aimed to verify the dynam-
ic changes in BMI and BAROS indices in morbid-
ly obese patients over 50 years of age 6 and 24 
months after standard and modified LSG. The LSG 
modification included not only a modified proce-
dure technique but also an individualized postoper-
ative management depending on the patient’s age, 
BMI, comorbidity and lifestyle habits (smoking), 
which is fully represented as the somatic Comor-
bidity Burden Index (CBI) [8].

The study demonstrated a significant decrease 
in BMI (p  <  0.05), i.e. an excess weight loss, in 
both intervention groups 6 months after surgery 
compared to preoperative values. Despite a mod-
erate decline of BMI values in the group of patients 
receiving SLSG, there was no significant difference 
between the SLSG and MLSG groups in terms 
of BMI measured 6 months postoperatively. At 
24-month follow-up, BMI showed further significant 
decrease in the MLSG group compared to 6-month 
values (p < 0.05), whereas its decrease was not sta-
tistically significant in the SLSG group (p > 0.05). 
Subsequent comparison of mean BMI values 24 
months after surgery revealed a significantly faster 
and greater reduction of BMI in the MLSG group 
compared to the SLSG group (p < 0.05). 

Table 4. Intergroup comparison of BMI values and BAROS scores between MLSG and SLSG groups

Parameter
MLSG Group vs. SLSG Group

Before Operation (Baseline) 6 Months after Operation 24 Months after Operation
Male Female Male Female Male Female

BMI
t-value 0.644 3.477 0.327 –1.00 –29.737 20.102
p-value 0.261 0.057 0.372 0.160 2.642E-45 2.589E-33

95%CI [46.47-49.53] 
vs. [46.6149.59]

[47.46-50.14] 
vs. [46.0449.16]

[43.80-45.80] 
vs. [43.8445.96]

[41.45-43.75] 
vs. [42.7844.22]

[29.78-32.22] 
vs. [37.1739.23]

[28.64-30.56] 
vs. [37.039.0]

ABS.DIF., %  0.21  2.5 0.22 2.4 23.0 28.4
BAROS
t-value N/A N/A –0.292 –0.582 11.539 6.417
p-value N/A N/A 0.386 0.281 6.326E-19 6.44E-09

95%CI N/A N/A [3.71-4.09] vs. 
[3.48-4.52]

[4.01-4.79] vs. 
[3.59-4.61]

[6.53-7.47] vs. 
[4.56-5.85]

[7.06-7.74] vs. 
[5.316.50]

ABS.DIF., % N/A N/A 2.6  7.3 26.0 20.3
BAROS – Bariatric Analysis and Reporting Outcome System, BMI – body mass index, CI – confidence interval, MLSG – modified laparo-
scopic sleeve gastrectomy, N/A – not applicable, Abs.Dif. - absolute difference , SLSG – standard laparoscopic sleeve gastrectomy  
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Another reliable and widely used indicator that 
provides a straightforward, impartial, objective and 
evidence-based approach to outcome analysis is 
BAROS. It is implemented to assess alternative me-
dicinal interventions for the management of obesi-
ty. This approach is taken into consideration while 
evaluating the effectiveness of bariatric treatments 
and comparing the outcomes of different surgical 
series. It also depicts the long-term effects of sur-
gery [10-12].

Similar to mean BMI values, mean BAROS scores 
demonstrated identical dynamics in the study 
groups at 6- and 24-month follow-ups. With signif-
icant improvement in mean BAROS scores in both 
groups, there was no significant difference between 
groups at 6-month follow-up. However, further 
BAROS survey revealed intergroup differences. Al-
though mean BAROS scores continued to improve 
significantly over time in both study groups, im-
provement appeared to be faster and greater in the 
MLSG group, and subsequent comparison of mean 
BAROS scores 24 months postoperatively revealed 
a significant difference in favor of MLSG compared 
to SLSG (p < 0.05 in both gender subgroups).

Our results are in agreement with some other 
studies aimed at examining patients’ BMI and QoL 
at different time points after bariatric surgery. Ana-
lyzing the relationship between bariatric surgery 
and its impact on weight loss, it has been observed 
that bariatric surgery was proved to be quite effec-
tive not only in terms of BMI decline (mean BMI be-
fore and after surgery was 45.9 kg/m2 and 31.3 kg/
m2, respectively) [13], but also thanks to significant 

reduction in mortality and associated improvement 
of QoL [14,15,]. The present study is the first re-
search performed to discover the effect of modified 
LSG technique and individualized postoperative 
management on BMI values and BAROS scores in 
morbidly obese patients over 50 years of age.

    CONCLUSION                                     

The study showed that both MLSG and SLSG 
lead to a significant decrease in BMI (weight loss) 
and a significant increase in BAROS score (QoL im-
provement) compared to baseline, with no inter-
group differences 6 months after surgery and with 
significantly better results 24 months after MLSG 
compared to SLSG.

Thus, intergroup comparison of BMI values 
showed that MLSG was significantly more effective 
in terms of weight loss compared to SLSG. The 
data also showed a significant difference in BAROS 
scores between the MLSG and SLSG groups, in-
dicating better and faster improvement in QoL af-
ter MLSG. The lower efficacy of SLSG in morbidly 
obese elderly patients is supposedly explained by 
a higher rate of comorbidities and lower level of 
physical activity, not taken into account by conven-
tional postoperative care.

Therefore, it can be concluded that MLSG may 
be an effective alternative to SLSG in morbidly 
obese (BMI  =  40-50  kg/m2) patients older than 
50 years with favorable long-term high impact on 
weight and QoL indicators. 
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Оценка эффективности модифицированной и 
стандартной лапароскопической продольной 

резекции желудка и послеоперационного ведения 
у пожилых пациентов с морбидным ожирением: 
одноцентровое рандомизированное клиническое 

исследование

Севак С. Шахбазян

Кафедра Общей Хирургии, Ереванский Государственный 
Медицинский Университет им. М. Гераци, Ереван, Армения
Медицинский центр «Шенгавит», Ереван, Армения

АБСТРАКТ
Введение: Ожирение – поликомпонентное забо-

левание, возникающее в результате метаболических 
нарушений. Оно вызывает высокий риск сердеч-
но-сосудистых заболеваний, инсулинорезистентности, 
атерогенной дислипидемии, гипертонии и других со-
стояний. Его распространённость имеет устойчивую 
тенденцию к увеличению за счёт роста заболеваемо-
сти ожирением и сахарным диабетом II типа. Лапаро-
скопическая продольная резекция желудка (ЛПРЖ) 
зарекомендовала себя как безопасный, эффективный 
и технически нетребовательный метод снижения веса, 
что сделало эту бариатрическую процедуру популяр-
ной во всем мире. Однако она не всегда обеспечивает 
желаемое снижение избыточного веса и сопутствую-
щих заболеваний.

Цель: Целью данного одноцентрового проспектив-
ного рандомизированного «до-после» исследования 
было сравнение безопасности и эффективности мо-
дифицированного (МЛПРЖ) и стандартного (СЛПРЖ) 
проведения ЛПРЖ у пожилых пациентов с морбидным 
ожирением.

Методы: Исследование проводилось в медицин-
ском центре «Шенгавит» (Ереван, Армения) с февраля 

2020 по февраль 2022 года с участием 168 пациентов 
старше 50 лет с индексом массы тела (ИМТ) от 40 до 
50 кг/м2, перенёсших СЛПРЖ с традиционным после-
операционным уходом или МЛПРЖ с индивидуали-
зированным послеоперационным ведением. Эффек-
тивность хирургического вмешательства оценивалась 
путём измерения и сравнения ИМТ и качества жизни 
(с помощью системы Bariatric Analysis and Reporting 
Outcome System [BAROS]) пациентов до операции, а 
также через 6 и 24 месяца после неё.

Результаты: В процессе исследования не было 
выявлено достоверных межгрупповых различий в по-
казателях ИМТ и BAROS непосредственно перед опе-
рацией и через 6 месяцев после операции. По про-
шествии 6-и месяцев внутригрупповые различия были 
выявлены в обеих группах при сравнении с соответ-
ствующими показателями до операции: достоверное 
понижение уровня ИМТ при достоверном повышении 
уровня BAROS. При этом, указанные сдвиги носили 
более выраженный характер у пациентов группы МЛ-
ПРЖ. При измерении показателей ИМТ и BAROS после 
24 месяцев терапии были выявлены их прогрессирую-
щие изменения, причём при межгрупповом сравнении 
выявлены достоверные различия в уровнях обоих по-
казателей в пользу МЛПРЖ.

Выводы: Сделан вывод, что у пациентов старше 
50 лет с ИМТ 40-50 кг/м2 МЛПРЖ может быть эффек-
тивной альтернативой СЛПРЖ за счёт стабильного 
долгосрочного влияния на показатели массы тела и 
качества жизни. 

Ключевые слова: лапароскопическая продоль-
ная резекция желудка (ЛПРЖ), индекс массы тела 
(ИМТ), Bariatric Analysis and Reporting Outcome System 
(BAROS), морбидное ожирение, пожилые пациенты, 
качество жизни.
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Ստամոքսի լապարոսկոպիկ երկայնակի 
մասնահատման և հետվիրահատական ​​վարման 

մոդիֆիկացված և ստանդարտ եղանակների 
արդյունավետության գնահատում III աստիճանի 

ճարպակալմամբ տարեց հիվանդների մոտ. 
միակենտրոն ռանդոմացված կլինիկական 

հետազոտություն

Սևակ Ս. Շահբազյան

Ընդհանուր վիրաբուժության ամբիոն, Մ. Հերացու անվ. 
Երևանի պետական բժշկական համալսարան, Երևան, 
Հայաստան
Շենգավիթ բժշկական կենտրոն, Երևան, Հայաստան

ԱՄՓՈՓԱԳԻՐ
Ներածություն. Ճարպակալումը նյութափոխանա- 

կության խանգարումների հետևանքով առաջացող 
բազմաբաղադրյալ հիվանդություն է, որը բարձրաց- 
նում է սիրտանոթային հիվանդությունների, ինսուլի- 
նակայունությւան, աթերոգեն դիսլիպիդեմիայի, զար- 
կերակային գերճնշման և այլ հիվանդությունների 
ռիսկը: Դրա տարածվածությունը կայուն աճի միտում 
ունի` կապված գիրության և 2-րդ տիպի շաքարային 
դիաբետի դեպքերի աճի հետ: Ստամոքսի լապարոս- 
կոպիկ երկայնակի մասնահատումն (ՍԼԵՄ) իրեն 
դրսևորել է որպես քաշի կորստի անվտանգ, արդյու- 
նավետ և տեխնիկապես ոչ այդքան պահանջկոտ 
եղանակ՝ այս բարիատրիկ միջամտությունը հանրա- 
ճանաչ դարձնելով ամբողջ աշխարհում: Այնուամե- 
նայնիվ, այն միշտ չէ, որ ապահովում է ավելորդ քա- 
շի և համակցված հիվանդությունների ցանկալի 
նվազում:

Նպատակը. Սույն միակենտրոն, առաջահայց, ռան- 
դոմացված, «առաջ-հետո» հետազոտության նպա- 
տակն է եղել համեմատել մոդիֆիկացված (ՄՍԼԵՄ)  
և ստանդարտ (ՍՍԼԵՄ) ՍԼԵՄ-ի անվտանգությունն 
ու արդյունավետությունը III աստիճանի ճարպակալ- 
մամբ տարեց հիվանդների մոտ:

Մեթոդներ. Հետազոտությունն իրականացվել է  

«Շենգավիթ» բժշկական կենտրոնում (Երևան, Հայաս- 
տան) 2020 թ. փետրվարից մինչև 2022 թ. փետրվարն  
ընկած ժամանակահավածում: Ներառվել է 40-50 կգ/մ2  
մարմնի զանգվածի ցուցիչով (ՄԶՑ) 50 տարեկանից 
բարձր 168 բուժառու, որոնց կատարվել է ՍՍԼԵՄ ավան- 
դական հետվիրահատական ​​խնամքով և ՄՍԼԵՄ ան- 
հատականացված հետվիրահատական վարմամբ։ Վի- 
րահատական միջամտության արդյունավետությունը 
գնահատվել է հիվանդների ՄԶՑ և կյանքի որակի 
(Bariatric Analysis and Reporting Outcome System  
[BAROS]) չափման և համեմատման միջոցով՝ նախ- 
քան վիրահատությունը և վիրահատությունից 6 ու 24 
ամիս հետո:

Արդյունքներ. Հետազոտությունը չի հայտնաբերել 
հավաստի միջխմբային տարբերություններ ՄԶՑ և 
BAROS-ի ցուցանիշների միջև՝ վիրահատությունից ան- 
միջապես առաջ և դրանից 6 ամիս հետո: Կես տարի  
անց երկու խմբերում էլ հայտնաբերվել են ներխմբա- 
յին հավաստի տարբերություններ՝ նախավիրահա- 
տական համապատասխան ցուցանիշների համեմա- 
տությամբ. ՄԶՑ մակարդակի նշանակալի նվազում և  
BAROS մակարդակի նշանակալի աճ: Ընդ որում, փո- 
փոխություններն ավելի ցայտուն են եղել ՄՍԼԵՄ խմ- 
բում: Բուժումը սկսելուց 24 ամիս անց ՄԶՑ և BAROS-ի  
ցուցանիշների համեմատությունը բացահայտել է հա- 
վաստի ներխմբային փոփոխություններ, իսկ միջխմ- 
բային համեմատությամբ բացահայտվել են մակար- 
դակների զգալի տարբերություններ երկու ցուցանիշ- 
ների առումով հօգուտ ՄՍԼԵՄ խմբի:

Եզրակացություն. Այսպիսով, 50 տարեկանից 
բարձր և 40-50  կգ/մ2 ՄԶՑ-ով հիվանդների մոտ 
ՄՍԼԵՄ-ը կարող է արդյունավետ այլընտրանք լինել 
ՍՍԼԵՄ-ին՝ առաջինի՝ մարմնի քաշի նվազմանը և  
կյանքի որակի բարելավմանը միտված կայուն երկա- 
րաժամկետ ազդեցության շնորհիվ:

Հիմնաբառեր. ստամոքսի լապարասկոպիկ եր- 
կայնակի մասնահատում (ՍԼԵՄ), մարմնի զանգվածի 
ցուցիչ (ՄԶՑ), Bariatric Analysis and Reporting Outcome 
System (BAROS), III աստիճանի ճարպակալում, տարեց 
հիվանդներ, կյանքի որակ
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