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GENERAL CHARACTERİSTİCS OF THE RESEARCH 
 

The urgency of the problem. "Silent Epidemic" - Obesity. 
Currently, the prevalence of obesity is estimated to be a non-
communicable epidemic, affecting more than 1.7 billion people. The 
obesity trend is observed in one out of every five inhabitants of the 
planet. Obesity is seen in 5-7 percent of the population of 
economically developed countries 1.  

According to the World Health Organization, adult obesity is 45-
60% in the United States and Mexico, 48% in Germany, 30-40% in 
Australia, and only China and Japan have low obesity rates. Thus, only 
8-14% of the population in these countries suffer from obesity. The 
United States estimates that more than 280.000 people die from 
obesity each year. Studies by North American scientists have shown 
that a 10% reduction in body weight leads to a 20% reduction in 
overall mortality, a 30% reduction in deaths from obesity-induced 
type 2 diabetes, and a 40% reduction in cancer deaths2,3. 

Since the 1990s, a comprehensive study of metabolic disorders 
and hormonal disorders caused by obesity has begun. Thus, it has 
actually been confirmed that each of these diseases increases the risk 
of further development of cardiovascular diseases and increases the 
likelihood of developing macrovascular atherosclerotic pathology. 
This complex of metabolic and hormonal disorders has been 
generalized under the name "metabolic syndrome"4. 

Bariatric surgery (obesity removal surgery) emerged in the mid-
20th century. During this period, the term meant various surgical 
interventions aimed at reducing body weight through the formation of 

                                                           
1 Benjamin Caballero 1 .Humans against Obesity: Who Will Win? //Adv Nutr. 2019 
Jan 1;10(suppl_1):-p 4-9.  
2 English W.J.,De Maria E.J.,Brethauer S.A.et.al.American Society for Metabolic 
and Bariatric Surgery estimation of metabolic and bariatric procedures performed in 
the US. Surg.Obes.Relat.Dis.2018;14:-p 259–263. 
3 Matthias Blüher 1. Obesity: global epidemiology and pathogenesis //Nat Rev 
Endocrinol. 2019 May;15(5):-p 288-298. 
4 King W.C.Change in Pain and Physical Function Following Bariatric Surgery for 
Severe Obesity //JAMA .2016.Vol.315(13).–P 1362-1371. 

https://pubmed.ncbi.nlm.nih.gov/?term=Caballero+B&cauthor_id=30721956
https://pubmed.ncbi.nlm.nih.gov/30721956/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Bl%C3%BCher+M&cauthor_id=30814686
https://pubmed.ncbi.nlm.nih.gov/30814686/#affiliation-1
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small intestinal bypass anastomoses5. Since then, bariatric surgery has 
evolved extensively, and more than 50 types of bariatric surgery have 
been proposed during this period. In the 1990s, the "laparoscopic 
revolution in surgery" led to the rapid development and widespread 
use of minimally invasive bariatric surgery. The fact that bariatric 
surgery provides long-term and effective treatment of patients makes 
this type of surgery preferred all over the world and significantly 
increases life expectancy6.  

The therapeutic treatment of morbid obesity is of little importance 
because it is effective only when there is a small increase in body 
weight, and the lasting consequences are very small. At the current 
stage of the development of bariatric surgery, the efficacy and relative 
safety of the following types of therapy have been confirmed 
worldwide: biliopancreatic bypass surgery, longitudinal gastric 
resection, and gastric bypass.Biliopancreatic bypass surgery is a 
complex surgery that involves the removal of the stomach along with 
the closure of the duodenal tube. In this case, half the length of the 
small intestine is transferred from the Treitz ligament to the ileocecal 
angle, and gastrojejunostomy is performed by the Ry method to direct 
bile and pancreatic fluids to the proximal part of the small intestine7.  

Longitudinal gastric resection is a restrictive operation, the 
essence of which is resection, and ends in the formation of a small 
tubular stomach along the small curvature of the stomach. The average 
stomach volume is reduced to 100-120 ml. During the operation, the 
ghrelin-producing part of the stomach is removed, providing 

                                                           
5 Scopinaro N, Gianetta E, Civalleri D, et al. Bilio-pancreatic bypass for obesity: II. 
Initial experience in man //Br J Surg. 1979:66:-P 618-620. 
6 Buchwald H. The evolution of metabolic/bariatric surgery //Obes Surg. 2014;24(8): 
-p 1126–35.  
7 Berger E.R., Clements R.H., Morton J.M. et al.The impact of different surgical 
techniques on outcomes in laparoscopic sleeve gastrectomies: the first report from 
the Metabolic and Bariatric Surgery Accreditation and Quality Improvement 
Program //Ann.Surg.2016;264:464–473. 
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psychological relief in the postoperative period, and the absence of 
hunger in patients8,9. 

Although the main weight loss mechanism of the operation is to 
reduce the volume of the stomach, at the same time the non-synthesis 
of the hormone Ghrelin, synthesized from the bottom of the stomach 
(pylorus) after surgery, plays an important role in weight loss and 
metabolic problems. After standard removal of the pylorus along the 
greater curvature to the gastroesophageal joint in a straight line during 
the operation, the desire to eat is significantly reduced in these patients 
because the hormone is secreted more from the bottom of the stomach 
(Fundal part), as a result, effective, healthy weight loss is observed. 
Longitudinal gastric resection is currently the most common type of 
operation10. Longitudinal gastric resection (Sleeve gastrectomy) is 
currently one of the most common bariatric surgeries worldwide. 
Since this surgery almost does not disrupt the normal physiology and 
anatomy, it is the most advanced type of surgery with shorter operative 
time and less specific complications in patients in the short and long 
term postoperatively11. As another advantage, weight regain can be 
observed in 15% of the total surgical group 6-10 years after any 
bariatric surgery, in this case, if the first operation is a tube-shaped 
resection of the stomach, it is more appropriate to integrate it into 
other types such as the second operation11. However, in addition to its 
own advantages, this operation also has various complications, for 
example, parallel to the small curvature of the stomach, the stepladder 
line is larger, the BMI is higher than 50 mcg, and it has less effect on 
                                                           
8 Hayes K., Eid G. Laparoscopic Sleeve Gastrectomy: Surgical Technique and 
Perioperative Care //Surg. Clin. North. Am., 2016, v. 96(4), p. 763-771. 
9 Clapp B, Wynn M, Martyn C, et al. Long term (7 or more years) outcomes of the 
sleeve gastrectomy: a meta-analysis //Surg Obes Relat Dis. 2018;14:741–747 
10 Gagner M., Deitel M., Erickson A.L., Crosby R.D. Survey on laparoscopic sleeve 
gastrectomy (LSG) at the Fourth International Consensus Summit on Sleeve 
Gastrectomy. Influence of antrum size on gastric emptying and weight-loss 
outcomes after laparoscopic sleeve gastrectomy(preliminary analysis of a 
randomized trial) //Surg. Endosc. 2018; 32: 2739–2745. 
11 El Geidie A., El Hemaly M., Hamdy E. et al. The effect of residual gastric antrum 
size on the outcome of laparoscopic sleeve gastrectomy: a prospective randomized 
trial //Surg. Obes. Relat. Dis. 2015; 11: 997–1003 
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type II diabetes compared to gastric bypass surgery, cessation of 
weight loss after a certain period of time and weight gain at longer 
intervals compared to other bariatric surgical procedures12,13.   

According to the literature, in the standards of this operation, 
resection starting from the pi-loric sphincter up to 6 cm proximal, 36-
42 Fr. there are technical parameters such as width, completion of 
resection up to 1 cm close to the cardioesophageal region. At the same 
time, although it is easier and faster to complete than other operations, 
the fact that the mechanical suture line (stapler line) is much longer 
increases the risk of complications along that line14,15. Although there 
have been studies in the literature on shrinking the calibration tube and 
resulting in a narrower stomach to achieve a more reliable weight loss 
effect, unsatisfactory results or complications of the narrow stomach 
(steler line bleeding, torsion, stenosis, etc.) discourage some surgeons 
from the method. Also in the literature, the question of the extent of 
partial resection of the antral part during longitudinal resection of the 
stomach remains a topic of discussion. The question of whether or not 
to strengthen the steppler line with additional methods is still 
relevant16. However, gastric resection is not a completely harmless 
procedure and has its own complications. The most dangerous 
complications include gastric fistula (1% -3.9%), bleeding (<5%), and 

                                                           
12 Hatoum I.J. Clinical Factors Associated With Remission of Obesity-Related 
Comorbidities After Bariatric Surgery. / I.J. Hatoum, R. Blackstone, T.D. Hunter, 
M. Steinbuch, J.L. Harris. // JAMA Surgery [JAMA Surg]. - 2016 Feb. - Vol. 151 
(2). -P. 130-137. 
13 Sista F, Abruzzese V, Colozzi S, et al. Does gastric resection volume influence 
sleeve gastrectomy results? A prospective study. Int Surg J. 2016;3(1):11–7. 
14D.A. Harris, A. Tavakkoli. Is Early Bariatric Surgery the Answer for Diabetes in 
Obesity?  // JAMA Surgery [JAMA Surg]. - 2016 Sep 1. - Vol. 151 (9). -P. 806  
15 Wang Y, Guo X, Lu X, et al. Mechanisms of weight loss after 
sleeve gastrectomy and adjustable gastric banding: far more than just restriction. 
OBESİTY S,(SİLVER SPRİNG). 2019: 27: -P 1776-83 
16 Felix Nickel 1, Lukas Schmidt 1, Thomas Bruckner 2, Adrian T Billeter 1, Hannes 
G Kenngott 1, Beat-Peter Müller-Stich 1, Lars Fischer 3      Gastrointestinal Quality of 
Life Improves Significantly After Sleeve Gastrectomy and Roux-en-Y Gastric 
Bypass-a Prospective Cross-Sectional Study Within a 2-Year Follow-up //Obes Surg 
2017 May;27(5): doi: 10.1007/s11695-016-2464-x. –p. 1292-1297 

https://pubmed.ncbi.nlm.nih.gov/?term=Nickel+F&cauthor_id=27878423
https://pubmed.ncbi.nlm.nih.gov/27878423/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Schmidt+L&cauthor_id=27878423
https://pubmed.ncbi.nlm.nih.gov/27878423/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Bruckner+T&cauthor_id=27878423
https://pubmed.ncbi.nlm.nih.gov/27878423/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Billeter+AT&cauthor_id=27878423
https://pubmed.ncbi.nlm.nih.gov/27878423/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Kenngott+HG&cauthor_id=27878423
https://pubmed.ncbi.nlm.nih.gov/?term=Kenngott+HG&cauthor_id=27878423
https://pubmed.ncbi.nlm.nih.gov/27878423/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=M%C3%BCller-Stich+BP&cauthor_id=27878423
https://pubmed.ncbi.nlm.nih.gov/27878423/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Fischer+L&cauthor_id=27878423
https://pubmed.ncbi.nlm.nih.gov/27878423/#affiliation-3
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stenosis (2% -5%). Stenosis can technically be caused by the initial 
narrowing of the incision line or by the rotation of the resected 
stomach around its axis17,18.  

Gastric flexion is the part of the stomach that is completely or 
partially resected around the anatomical axes. When we look at the 
literature review, we can see many methods for the prevention of such 
complications: manual construction of the stapler line, using stapler 
line reinforcement. In general, increased intra-abdominal pressure can 
cause leakage and bleeding as a result of pressure on the suture line. 
These can include poor suture technique, incorrect stapler use, 
technically incorrect operation, improper control of the stapler line 
after the operation, incorrect explanation of the patient's feeding 
technique or non-compliance by the patient in the immediate 
postoperative period, and poor wound healing. However, there is no 
standard technique for longitudinal gastric resection to prevent these 
situations. When we look at the literature review, we can see that 
various methods have been proposed to strengthen the stapler line19. 
Tight stitches or the use of tissue glue can strengthen the suture line. 
(Baker) Bioprosthetic materials such as heavy pericardial strips, 
absorbable polymer membranes such as Peri-Strips Dry Veritas 
(Synovis), Biodesign (Cook), or Seam-guard (Gore) are used to 
reinforce suture lines20. 

There is no common denominator in the literature about the 
effectiveness of omentopexy in preventing bleeding. Surgical and 
radiological drainage and endoscopic stents are included in various 
                                                           
17 Gagner M, Buchwald JN. Comparison of laparoscopic sleeve gastrectomy leak 
rates in four stapler line reinforcement options:a 
systematic review. Surg Obes Relat Dis. 2014;10:713–23 
18 Shao J, Lai V, David C, et al. Does bougie size during laparoscopic 
sleeve gastrectomy affect weight loss? (ASMBS E-Poster 
Abstracts, S125). Surg Obes Relat Dis. 2017;13:s.66–S226 
19 Cal P., Deluca L., Jakob T., Fernández E. Laparoscopic sleeve gastrectomy with 
27 versus 39 Fr bougie calibration: a randomized controlled trial //Surg. Endosc. 
2016; 30: -p. 1812–1815 
20 Silecchia G, Iossa A. Complications of staple line and anastomoses following 
laparoscopic bariatric surgery. Ann Gastroenterol. 2018;31(1):56–64. 
doi: 10.20524/aog.2017.0201 

https://dx.doi.org/10.20524%2Faog.2017.0201
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treatment modules for bleeding and hemorrhage. According to some 
articles, tight absorption during surgery with an absorbable polymer 
membrane (Seamguard, Gore) is associated with lower bleeding or no 
reinforcement compared to pericardial strips. Stapler line construction 
is another technique used to prevent bleeding. Although continuous 
use of tight sutures to strengthen linear sutures during the surgery is 
on the agenda, up to 3.2% of stenosis cases were detected during 
intraoperative endoscopy, and all cases were treated after sutures 
removed. According to the researchers, bleeding and ischemia are 
caused by damage to the tight suture21. However, there are no 
recommendations for the use of sutures, strengthening the steppler 
line with intra-corporate seams. There is no common denominator in 
the literature on the effectiveness of omentopexy to prevent bleeding, 
torsion and stenosis. One of the distant complications of gastric 
longitudinal resection is the development of symptoms of persistent 
gastroesophageal reflux disease (GERD) in certain patients. The main 
reason for this is the loss of the small tubular stomach, 
cardioesophageal angle in the literature, and as a result of its partial 
sliding of the thorax through the diaphragm legs22,23. 

In recent years, a number of scientific studies have been 
conducted to examine the effects of bariatric surgery, and some aim 
to improve operational response techniques, however, no information 
is provided about the comparative characteristics of modern 
approaches to patient examination and the effectiveness of various 
bariatric surgeries24. Accordingly, the impact of the metabolic 
                                                           
21 Vitiello A, Angrisani L, Santonicola A, et al. Bariatric surgery versus lifestyle 
intervention in class I obesity: 7-10-year results of a retrospective study //World J 
Surg. 2019;43(3):-P 758–62.  
22 Iannelli A, Treacy P, Sebastianelli L, Schiavo L, Martini F. Perioperative 
complications of sleeve gastrectomy: review of the literature. J Minim Access Surg. 
2019;15(1):1–7. 
23 Oor JE, Roks DJ, Unlu C, et al. Laparoscopic sleeve gastrectomy and 
gastroesophageal reflux disease: a systematic review and meta-analysis. Am J Surg. 
2016 Jan;211(1):250–67 
24 Guerrier JB, Mehaffey JH, Schirmer BD, Hallowell PT. Reinforcement of the Staple 
Line during gastric sleeve: a comparison of buttressing or oversewing, versus no 
reinforcement: a single-institution study. Am Surg. 2018;84(5):690–4 
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syndrome with the analysis of modern bariatric surgery and the 
development of an algorithm for surgical selection is an urgent task at 
this stage of medical development25 . 

During our research, we performed a longitudinal gastric 
resection in the vast majority of applications. In patients undergoing 
longitudinal gastric resection, the traditional method is to perform a 
distal resection around a 36 Fr (13-15 mm) calibration tube along a 
curvature 6 cm greater than the pyloric sphincter and, in some cases, 
an additional staple line is sewed. In other groups of patients who 
underwent longitudinal gastric resection, we applied a new 
modification with safer, longer-lasting and more permanent effects. 
This method involves resection around a 32 Fr (11 mm) calibration 
tube, starting distally along a curvature greater than 2 cm from the 
pyloric sphincter. In addition to the prevention of short-term and long-
term complications (folding, twisting, folding like an hourglass, leaks 
and bleeding due to increased internal pressure from the line of the 
mechanical suture (stapler) due to the narrower gap) that may occur in 
this case, the fat, which is separated from the gastric greater curvature, 
is fixed. Given that the idea of the work is to treat the simple gastric 
perforations surgically, the hole is found and pierced, and an 
additional omentum is placed over it, in our country, MMBR plays a 
certain effective role in the reconstruction of the omentum as a 
longitudinal to the stapler line after surgery, in the prevention of 
complications. This process results in a safer stapler line, while 
preventing the recent evacuation of a narrower stomach, as well as 
twisting, bleeding, and all such complications during the patient's 
movement.  

In this regard, it is important to analyze the near and long-term 
results of modified longitudinal gastric resection with the laparoscopic 
method developed by us. 

Object and subject of research. In the study, as a result of 
clinical and anamnestic examinations in the surgery department of the 

                                                           
25 Warner DL, Sasse KC (2017) Technical details of laparoscopic sleeve gastrectomy 
leading to lowered leak rate: discussion of 1070 consecutive cases. Minim Invasive 
Surg 2017:4367059 



10 

"Modern Hospital" clinic from 2013 to 2021, operations were 
determined in accordance with the instructions of bariatric surgery. 
133 patients were involved in the research process. Operations are 
concentrated in 2 groups: 1. Modified longitudinal gastric resection. 
2. Standard longitudinal gastric resection. Preoperative examinations, 
post-operative period (1,3,6,9 and 12 months), and long-term period 
(2, 3, 4, 5 years) were observed dynamically. 

The aim of the research. To determine the optimal surgical 
treatment in patients with hyperpigmentation based on a comparison 
of modified longitudinal resection (small diameter and antral 
resection, omentopexy) with standard longitudinal gastric resection. 

The tasks of the research: 
1. To determine the effectiveness of modified longitudinal 

gastric resection with the laparoscopic method to be used by us to 
reduce the overweight body mass index in obese patients. 

2. To compare the long-term results (1-5 years) of the modified 
longitudinal gastric resection method applied by us with the standard 
longitudinal gastric resection. 

3. To perform a comparative analysis between the two surgical 
groups in patients with obesity and type II diabetes. 

4. To study in a comparative dynamic the consequences of the 
course of other pathologies observed in patients with obesity through 
a modified longitudinal gastric resection. 

5. To investigate the impact of this type of bariatric surgery on 
the quality of life of patients suffering from obesity. 

6. To study the subsequent consequences of preventing 
complications of longitudinal gastric resection. 

Scientific novelty: 
A new modification method of laparoscopic longitudinal 

resection of the stomach has been proposed and applied in the 
treatment of obesity; 

Absolute and relative contraindications to the method of modified 
longitudinal resection of the stomach by laparoscopic method have 
been identified. This, in turn, has led to an increase in indications for 
significantly less traumatic bariatric surgery in obese patients; 

A new modification of the gastric longitudinal resection method 
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has been shown to be highly effective in reducing body weight in 
patients with obesity; 

The dynamics of the course of co-morbidities in patients after 
laparoscopic modified longitudinal resection of the stomach was 
studied. 

The main provisions to be defended: 
1. Modified longitudinal gastric resection is more effective in 

reducing body weight than other standard longitudinal gastric 
resection. 

2. At the same time, the modified longitudinal gastric resection 
is more effective than other bariatric surgical methods in eliminating 
the pathologies caused by obesity. 

3. Modified longitudinal gastric resection is observed with 
fewer complications. 

4. Laparoscopic longitudinal gastric resection is more 
advantageous than other bariatric surgery methods in terms of 
operative time, postoperative weight loss and rehabilitation time. 

5. Investigating the pathogenetic correlation, which is 
important in the development of metabolic syndrome in obese 
patients, has led to an increase in relatively less traumatic bariatric 
surgery indications, also the introduction of the new method has led 
to a faster and longer-term normalization of the quality of life index.  

Research methods. The research was conducted from 2013 to 
2021 at the Department of Surgical Diseases I of AMU and "Modern 
Hospital" clinic. Examination and treatment of 133 patients suffering 
from obesity were carried out. The following surgical treatment 
methods were used to achieve the set goals and objectives: Patients 
were divided into 2 groups according to the surgical method. In group 
I, a longitudinal gastric resection operation was performed around a 
small-diameter calibration tube (over 68 patients), and in group II, a 
standard longitudinal gastric resection operation (65) was performed. 
A comparative clinical-statistical analysis was performed between the 
groups according to the results of the operation, short-term and long-
term results: duration of surgery, duration of hospitalization 
(treatment), postoperative complications, treatment costs (financial 
costs), recovery time, quality of life, weight loss , reduction of obesity 
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complications, prevention of short-term postoperative complications, 
etc. Based on the comparison, it was concluded which method is 
useful and harmful in obese patients. Study of anthroponometric 
indicators, BMI, weight loss, quality of life in obesity, ultrasound 
examination of the abdominal organs, echocardiography, Doppler 
examination of the lower peripheral vessels, X-ray examination of the 
thoracic organs, endoscopic gastroduodenoscopy for surgery, spi 
laboratory tests were performed. 

As a result, different effects of 2 types of bariatric surgery were 
identified and it was determined that significant progress is being 
made in the correction of obesity. 

Degree of reliability of research work, confirmation of results. 
The evidence in the study was based on sound medical principles. The 
results were obtained using licensed, certified equipment and tools. 
Extensive analysis of clinical events was conducted during the study. 
It is sufficient to obtain reliable results of scientific work, to confirm 
the validity of innovations, results and practical recommendations. 
For the statistical processing of research materials, modern statistical 
methods were applied in accordance with the recommendations for 
medical research. The criterion for statistical reliability was the 
generally accepted significance level of p <0.001 in medical statistics. 

Personal presence of the author. Personal participation of the 
author in the research of the dissertation research, search of scientific 
data, collection and processing of special literature, purpose of work, 
definition of tasks and work design, selection of patients for surgical 
treatment between 2013-2021, treatment in the surgery department of 
"Modern Hospital" clinic, operations was determined by the analysis 
of the results of direct execution, laboratory and instrumental data. 
The author observed the patients undergoing surgery, evaluated the 
postoperative results at 1, 3, 6, 9, 12 months, commented on the ob-
tained clinical data and carried out statistical processing of the results. 

Theoretical and practical significance of the work. Laparosco-
pic longitudinal resection of the stomach is effective in reducing body 
weight and correcting concomitant pathologies compared to other 
methods. The obtained results allow to improve the clinical outcomes 
by choosing the optimal method of bariatric-metabolic surgery in 
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obese patients, reduce the frequency of intraoperative and postope-
rative complications, shorten the hospitalization period, as well as 
reduce the number of recurrences, as well as improve the quality of 
life in the postoperative period. allows you to determine. 

The technique of modified longitudinal resection of the stomach 
is easier to perform, compared to other methods, it is performed in a 
much shorter time. The normal physiology of the stomach, as well as 
the normal anatomy, is less disturbed, and the frequency of compli-
cations is significantly reduced compared to other bariatric surgical 
methods. 

Application of research results in practice. Specialized medical 
care for patients suffering from obesity was provided at the “Modern 
Hospital” clinic. The diagnostic-treatment algorithm developed by us 
is used to select treatment tactics, type and scope of surgery. 

Based on the results of the dissertation, methodological 
recommendations for the selection of bariatric surgery were included 
in the daily practice of the Department of Surgical Diseases I of the 
Azerbaijan Medical University. 

Approbation of the case. The following scientific conferences 
were held on the topic of the dissertation: XIII International Eurasian 
Congress of Surgery and Gastroenterology, September 12-15, 2013. 
Baku, Azerbaijan; VIII Symposium of Urology and Andrology 
Associations, 2014. Azerbaijan, Gabala; Dedicated to the 70th 
anniversary of Professor Hidayat Isayev Bilal. Materials of the 
scientific-practical conference. 2014. XIV International Eurasian 
Congress of Surgery and Gastroenterology, 2014. Baku; World 
Congress of the IFSO, Austria, August 26th-29th.2015; 12. National 
Congress of Endoscopic Laparoscopic Surgery. SB-023. Belek / 
Antalya. 2015;  4th National - 3 Mediterranean, Congress for the 
Surgery of Obesity and Metabolic Disorders, Turkey, Antalya; 19 
National Surgical Congress, Turkey, Antalya 2016; Moscow 
International Bariatric Congress, Moscow 2016; German-Turkish-
Azerbaijani Medical Congress. 2016 Baku; İFSO (International 
Federation for the Surgery of Obesity and Metabolic Disorders) 2016. 
Brazil; 15th Word Congress of Endoscopic Surgeon. 2016. China; 2nd 
International Congress of Bariatric-Metabolic Surgery. 2016. Baku-
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Azerbaijan; 20.National Surgical Congress.15. Congress of Surgical 
Nursing. Antalya. 13-17 April 2016; ANAS-II science festival Baku. 
2017; 13th National Endoscopic Laparoscopic Surgical Congress. 
Belek / Antalya. 19-22 April 2017; 6.International Black Sea Family 
Medicine Congress, KAHEKON. Baku / Azerbaijan.14-17 September 
2017; Actual problems of medicine. Azerbaijan, Baku .2017. 25th 
International Bariatric Club Symposium at the 5th Annual Congress 
of the Turkish Obesity Surgery Society and 3rd Mediterranean 
Congress for the Surgery of Obesity and Metabolic Disorders. Antalya 
/ Turkey. October 14 th 2017; 20 World Congress of the International 
Federation for the Surgery of Obesity and Metabolic Disorders (IFSO) 
- LONDON - 2017; 3rd International Congress of Bariatric-Metabolic 
Surgery. 2017. Baku Azerbaijan; World Congress of International 
Society of Surgery- Basel - 2017; 1st Congress of APİMSF - Ambroise 
Pare International Military Surgery Forum. (Azerbaijan) 17 May 
2018; 21. National Surgical Congress Antalya. 2018. “Actual 
problems of military surgery” dedicated to the 100th anniversary of 
the People's Republic of Azerbaijan and the 95th anniversary of 
Heydar Aliyev 2018; 8th Congress of the International Federation for 
the Surgery of Obesity and Metabolic Disorders –European Chapter- 
Athens, Greece 2018; CASBARIMET. Kazakhstan, Astana. 2018; 4th 
International Congress of Bariatric-Metabolic Surgery. 2018. Baku-
Azerbaijan; 23 World Congress of the International Federation for the 
Surgery of Obesity and Metabolic Disorders - Dubai / 2018; Actual 
problems of medicine-AMU. 2018.Azerbaijan, Baku; IU Cerrahpasa 
Winter School Courses. 2019. İstanbul; 24 World Congress of the 
International Federation for the Surgery of Obesity and Metabolic 
Disorders - Madrid - 2019; XVIII International Euroasian Conference 
of Surgery and Hepatogastroenterology. 11-14 September 2019. 
14.Hepato Pancreato Bilier Surgical Congress and 5. Hepato 
Pancreato Bilier Surgical Nursing Congress, 23-26 October 2019. 
World congress of International Society of Surgery- Poland. 2019; 
Society of American Gastrointestinal and Endoscopic Surgery 
(SAGES) - USA - 2019; 5th International Bariatric - Metabolic 
Surgery Congress. May 18-19, 2019. Baku - Azerbaijan; 6th National- 
5 Mediterranean, Congress for the Surgery of Obesity and Metabolic 
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Disorders, 1st National Metabolic and Bariatric surgery Dietetics 
congress. 2019 Turkey, Antalya; World Diabetes Day congress. 2019 
Azerbaijan, Baku; EOSO- Fighting World Obesity Day.2019 
Azerbaijan, Baku; IFSO-European Chapter Virtual World Congress. 
2020. Czech Republic, Prague; Turkish Obesity Surgical Foundation 
- Obesity Surgery Webinars Series.2020.Turkey, Ankara; 3rd 
International Diabetes Day Congress. 2020. Azerbaijan, Baku; III 
Azerbaijan Diabetes Congress.2020. Actual problems of medicine-
AMU. 2020.Azerbaijan, Baku. 4 National Bariatric Congress 
"Surgery of obesity and accompanying metabolic disorders" 2021. 
Russia, Novosibirsk; World Obesity Day - EASO international 
congress 2021. Azerbaijan, Baku; TOSS inetrnational congres. 2021. 
Turkey, Istanbul; YOUNG- İFSO congress. 2021. China, Beijing; 7th 
National- 5 Mediterranean, Congress for the Surgery of Obesity and 
Metabolic Disorders, 2nd National Metabolic and Bariatric surgery 
Dietics congress. 2021. Turkey, Antalya; 41st International Bariatric 
Club Symposium. 2021. Turkey, Antalya; "New Technologies in 
Metabolic and Bariatric Surgery" 2021. Kazakhstan, Nursultan; İFSO 
- the 9th Congress of the International Federation for the Surgery of 
Obesity and Metabolic Disorders - European Chapter (IFSO-EC), 
2021. Czech Republic, Prague. National Bariatric Congress "Surgery 
of Obesity and Concomitant Metabolic Disorders" 
www.bariatric2021.ru/. International congress”Current issues in 
medicine” dedicated to the 100th anniversary of the birth of professor 
Tamerlan Aliyev. 2021.ATU. 

Ready dissertation. The initial discussion of the dissertation was 
held at the extended meeting (Protocol № 06) dated 28.02.22 with the 
participation of employees of other specialty departments of the 
Azerbaijan Medical University, and the initial approbation at the 
meeting of the Approbation Commission (Protocol № 02) of the 
Dissertation Council of the Azerbaijan Medical University, which 
conducts scientific seminars on 28.04.22. 

Published scientific works. 77 scientific works, 19 foreign (8 
international summaries), 32 journal articles, 13 local, as well as 45 
scientific articles on the subject were published,  21 of these speeches 
were presented at the main plenary panels of foreign scientific 

http://www.bariatric2021.ru/
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congresses and 37 theses (24 of them in the materials of international 
conferences) were published. 51 scientific papers were presented at 
local and international scientific-practical conferences, symposiums 
and congresses on the topic of research, 23 of which took place in the 
main plenary panel of foreign scientific congresses 

2 scientific patents were obtained for the dissertation: by the 
World Patent Agency and the International Authorship of Ideas and 
the Eurasian Patent Office. Presentation on the topic The Science 
Development Fund under the President of the Republic of Azerbaijan 
- the competition of grant projects of young scientists and specialists 
- won the competition of fundamental and applied research projects. 

Achievements related to the dissertation: At the initiative and 
organization of the applicant, the Azerbaijan Association of Bariatric 
and Metabolic Surgeons (founder T.I. Omarov) was established in 
2014 and registered by the decision of the Board of the Ministry of 
Justice of the Republic of Azerbaijan. In May of the same year, in 
Brussels (Belgium), the Association was elected a full member of the 
International Federation for Surgery of Obesity and Metabolic 
Disorders (IFSO), and the founder was elected the official 
representative of IFSO for Azerbaijan and the South Caucasus. 
International scientific-practical conferences with the participation 
and moderation of numerous scientists from I, II, III, IV and V 
developed countries dedicated to "Actual issues of bariatric and 
metabolic surgery" were held in 2015-2019 under the organization and 
leadership of the bidder: 

I Azerbaijan-Turkey Congress of Bariatric-Metabolic Surgery. 
Baku. March 7, 2015; 

II Azerbaijan-Turkey Congress of Bariatric-Metabolic Surgery. 
Baku. March 28, 2016; 

III Azerbaijan-Turkey Congress of Bariatric-Metabolic Surgery. 
Baku. 6-7 April 2017; 

IV Azerbaijan-Turkey Congress of Bariatric-Metabolic Surgery. 
Baku. April 20-21, 2018 

V International Congress of Bariatric-Metabolic Surgery. Baku. 
18-19 May 2019. 
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Participation in international multicenter research projects 
on bariatric and metabolic surgery: 

https://link.springer.com/article/10.1007/s11695-018-3450-2 (In 
2016, our data on bariatric and metabolic surgery were first included 
in international statistics). 

https://link.springer.com/article/10.1007/s11695-020-05207-7 
(2018, additional amendments were made to the international statistics 
on bariatric and metabolic surgery) 

https://link.springer.com/article/10.1007/s11695-017-3070-2 
(2018, Participation in the adoption of a single protocol for gastric 
bypass surgery with single anastomosis in patients with obesity and 
type II diabetes - Delhi Consensus) 

Textbooks: 
1. Surgical diseases. e-textbook. III edition. Volume II. Prof. N.Y. 

Edited by Bayra-mov. "Metabolic and bariatric surgery" section. co-
author. Istanbul. 2020. - 2130 p. doi 10.25045 / k.nurybay. cx-2 ISBN 
978-9952-536-23-2 ORCİD https://orcid.org 0000-0001-6958-5412 
www.bck.az 

2. Surgical diseases. e-textbook. 3rd edition. Istanbul. 2020. - 
695s. Textbook for students of Medical Universities. Under the 
general ed. Prof. N.Yu. Bayramova. Co-author of the section 
"Bariatric and Metabolic Surgery". Istanbul. 2020 
https://doi.org/10.25045k.nurubay.cx-2 ISBN 978-9952-536-23-2 
ISBN 978-9952-536-30-0 ORCİD https: //orcid.org10000-0001-
6958- 5412 www.bck.az 

Grant competition project headed by. Science Development 
Fund under the President of the Republic of Azerbaijan - Competition 
for grant projects of young scientists and specialists - Competition for 
basic and applied research projects EIF / GAM 2-2013-2 (8) -FT. 
Project title: "Non-invasive assessment of the dynamics of liver 
fibrosis after liver transplantation and metabolic surgery". 

 

Volume and structure of the dissertation. The dissertation is 
written on 310 standard computer pages, consists of 403,470 
characters without spaces, introduction, literature review, 7 chapters, 
conclusion, conclusions, practical recommendations and 
bibliography. The dissertation is illustrated with 65 tables, 19 graphics 
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and 28 figures. The bibliography includes 242 sources. 
 

Research Materials and Methods 
 

The research was carried out in 2013-2021 within the scientific 
program of the I Department of Surgical Diseases of AMU. Scientific 
research was performed at the "Modern Hospital" clinic.  

Clinical characteristics of patients.  
Examination and operative treatment of 133 patients involved in 

the research process were carried out:  
- Modified longitudinal gastric resection was performed in 68 

patients; 
- Standard longitudinal gastric resection was performed in 65 

patients; 
The distribution of patients according to age groups was made in 

this way. All patients underwent laparoscopic surgery. 
All patients studied underwent bariatric surgery as prescribed. 

The following criteria were considered to guide the operation: 
- Men and women aged 15-60 years 
- BMI ≥ 40 kg/m2; 
- AP approved patients according to the World Health 

Organization criteria; 
All of the patients we examined accepted the surgery and 

examinations preoperatively. 
 Longitudinal gastric resection (MSBR) activates the gastric 

greater curvature from the pyloric part to the incision angle and left 
leg of the diaphragm by endocoagulation with the standard method. A 
standard 36 - 40 Fr (13-15 mm) calibration tube is then inserted into 
the stomach through the pyloric sphincter and then, starting from 6 cm 
proximal from the pyloric sphincter, the stomach was resected 
longitudinally with a linear stapler and intracorporeal serosal sutures 
added. Thus, the volume of the shrinking stomach should be 120-140 
ml (Figure 1). 
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Figure 1. MSBR operation. 
 

Modified longitudinal gastric resection (MMBR) to be performed 
by us. In this case, the gastric greater curvature is mobilized by 
endocoagulation, starting from the pyloric part, to the angle of feeling 
and to the left leg of the diaphragm (Figure 2). 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 2. MMBR operation. 
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A standard 32 Fr (11 mm) calibration tube is then inserted through 
the oral cavity through the pyloric sphincter into the stomach and then 
resected with linear staples starting 2 cm proximally from the pyloric 
sphincter in the longitudinal direction of the stomach (antrum 
resection) and cardioesophageal angle are not preserved (Figure 3 and 
4).  

Figure 3 and Figure 4. Measuring from the pyloric sphincter. 
 

Therefore, the volume of the shrinking stomach should be 80-100 
ml. The result is a narrower stomach (diameter of 11 mm). Finally, the 
stapler line is serous, and one of the sheets of the omentum is separated 
from the greater gastric curvature by intracorporeal sutures 
(ometopexy). The fat layer is sewn to the stapler line with a continuous 
seam. The aim of this new modification is to prevent bleeding in the 
stapler line due to the pyloric stenosis (narrowing), malrotation and 
increased intraluminal pressure of the narrower stomach in the 
immediate postoperative period (Figure 5 and 6).  

Finally, a secure stomach with a volume of 80-100 ml, 11 mm in 
diameter and reinforced with a stapler line is formed.   
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Figure 5 and Figure 6 Types of omentopexy. 

Patients were excluded from the study for the following reasons:  
− Type I diabetes 
− Patients who are unable to see a doctor after surgery. 
Patients with relative contraindications to surgical intervention 

for obesity (exacerbation of gastric and duodenal ulcers, pregnancy, 
oncological diseases, mental changes), patients taking psychoactive 
substances (alcohol, narcotic or other psychotropic drugs, patients 
with heart failure of functional class III or IV, hepatic, kidney failure).  

The body weight of the patients operated by us was between 102-
244 kg, with an average of 151.42 ± 7.4 kg. Body weight index was 
40-85 kg/m2, with an average of 45.6±1.7 kg/m2. Obesity and co-
morbidities resulted in disability in 52 (64.2% ± 5.3%) patients. 

Examination methods.  
Follow-up examinations of all patients were performed every 3 

months (3,6,9,12 months) in the postoperative 1st year. The 
observation period was usually up to 5 years. Therefore, the patients 
were followed up closely at the postoperative 1st, 3rd, 6th and 12th 
months and once a year in the following years. Laboratory and 
instrument examination methods of the patients in the study group 
include the following. 

 The dynamics of the following parameters were evaluated: 
1. Atropometric indicators (weight, height, body mass index, 

lumbar index and percent decrease in body mass index); 
2. Parameters of carbohydrate metabolism (fasting and 

postprandial glycemia, glucose tolerance test, glycosylated 
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hemoglobin); 
3. Lipid metabolism parameters (total cholesterol, cholesterol of 

low-density lipoproteins, cholesterol of high-density lipoproteins, 
triglycerides); 

4. Biochemical studies (indicators of liver function); 
5. General clinical analysis of blood; 
6. Electrocardiography, echocardiography; 
7. Daily blood pressure monitoring; 
8. Vitamin B12, Vitamin D, iron (Fe). 
9. Determination of quality of life (SF-36 questionnaire, GIGLI - 

assessment of the gastrointestinal quality of life index); 
The main problem for access to surgical treatment and research is 

the presence of obesity with a body weight of 40-85 kg/m2. The 
exception criteria are: under 15 years of age, somatic pathology in the 
stage of decompensation, and oncological diseases. The World Health 
Organization's body mass index-based obesity classification was used 
to determine the degree of obesity. Bariatric surgery was performed in 
patients with two obesity-related diseases >35 kg/m2 when 
conservative treatment was ineffective when body mass index >40 
kg/m2, in accordance with the National Clinical Recommendations for 
the Treatment of Obesity. However, since the main criterion of the 
study was to examine the results of operations performed on obese 
patients, patients with a body weight index of 40 and above were 
included in the process. Table 1 shows the total number of these 
patients. Thus, the choice of treatment method depending on the BMI 
indicator was made on the basis of the WHO and the updated IFSO 
protocol.  

 Table 1 
Distribution of observed patients by age and sex 

Sex  Age groups Total  
≤ 30 age 31-40 age 41-50 age 51-60 age  

Male  11 
8,27% 

8 
6,01% 

7 
5,26% 

3 
2,26% 

29 
21,8% 

Female  23 
17,29% 

42 
31,58% 

26 
19,55% 

13 
9,77% 

104 
78,2% 

Total 34 
25,56% 

50 
37,6% 

33 
24,81% 

16 
12,03% 

133 
100,0% 
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The criteria for the diagnosis and treatment of the metabolic 
syndrome were used to confirm the metabolic syndrome based on the 
recommendations of experts based on international criteria. 

According to these recommendations, the main criterion for the 
metabolic syndrome was abdominal obesity: waist circumference was 
greater than 80 cm in women and 94 cm in men. Other criteria for 
metabolic syndrome include:  

- blood pressure> 140 - 90 mm Hg or patients taking 
antihypertensive drugs; 

- Increased triglyceride levels ≥1.7 millimoles/liter 
- Decreased levels of high-density lipoprotein cholesterol. High-

density lipoprotein cholesterol levels <1.0 millimoles/liter in men and 
<1.2 millimoles/liter in women; 

- Elevation of low-density lipoprotein cholesterol> 3.0 millimoles 
/ liter; 

- fasting plasma glucose levels ≥6.1 and <7.0 millimoles/liter. In 
this case, after 2 hours, during the oral glucose tolerance test, its level 
should be less than 7.8 millimoles/liter; 

- Dynamic laboratory follow-up in the 1st, 3rd, 6th, 12th and 
subsequent years. 

The main and two additional criteria were considered to be 
indicators of metabolic syndrome. All patients included in the study 
were allowed to be examined, and all patients with cardiovascular 
disease and those receiving regular anticoagulants underwent 
cardiological examination, general analysis of blood, ECG, Echo 
ECG, coagulogram, gastroscopy after cardiology.  

Patients with a history of functional thyroid disease, 
hypothyroidism, and hyperthyroidism were consulted by an 
endocrinologist, and TSH, T4 (free) hormone tests were checked. 
Functional lung test spirometry was performed in patients with upper 
respiratory tract disease, regular smokers, patients with a history of 
bronchial asthma, and patients with persistent cough and shortness of 
breath. Reserve respiratory volume, ventilation of the lungs, and 
obstructive middle ventilation disorders were studied with dynamic 
spirometry, and the risk group was determined as anesthetic.  
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It should be noted that in the study of the life quality of the 
patients observed, we determined their psycho-emotional status using 
the generally accepted method (SF-36), GIGLI assessment and 
Hamelton scale. 

The necessary information was collected and questionnaired 
during the treatment stages of the patients studied. The aim was to 
study the psychoemotional status of patients in the pre and 
postoperative periods and the effect of correction on the outcome of 
surgical treatment of metabolic syndrome in obese patients.  

Methods of statistical analysis. Methods of statistical analysis. 
Research work by design - analytical; according to the method - 
clinical; by volume - selection; by type - scientific; according to the 
material - perspective; according to the term - longitudinally; instead 
- clinically evaluated. 

The obtained quantitative and qualitative indicators were 
statistically analyzed using the methods of analysis of variance (U-
Mann-Whitney, W-Wilcoxon), variance (F-Fisher) and discriminant 
(Chi-square Pearson) and IBM Statistics SPSS-26 package. The 
decision to accept or reject the "0" hypothesis was made when the 
results of at least two analytical methods coincided. When the results 
were different, another method of analysis was used. In most research 
methods, the "0" hypothesis was rejected when p <0.05. 

Clinical outcomes of patients undergoing bariatric surgery in 
groups in the postoperative period. 

Clinical and laboratory characteristics of patients.The clinical 
part of the research was the evaluation of a comparative analysis of 
various types of bariatric-metabolic surgeries performed on 133 
patients aged 15 to 60 years in the surgery department of the "Modern 
Hospital" clinic in 2013-2020. 

The study shows a decrease in body weight after the use of 
operative solutions for obesity. It is noted that the intensity of weight 
loss depends on the method of surgical treatment and the patient's 
current body weight. Weight loss in patients in other groups after 
modified longitudinal gastric resection is characterized by a maximum 
intensity of reduction in the first three months.  
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The first group of patients with modified longitudinal resection 
of the stomach (MMBR) had a preoperative body weight of 147.76 ± 
21.6 kg, 3 months after surgery - 106.0 ± 17.4 kg (p <0.001), 6 months 
later - 90.92 ± 16.1 kg (p <0.001), after 12 months it was 68.93 ± 14.3 
kg (p <0.001) and after 5 years it was 75.45 ± 13.1 kg (p <0.001). In 
a group with standard longitudinal resection of the second gastric 
(MSBR), the results are as follows: body weight before surgery 142.7 
± 13.8 kg, 3 months after surgery - 112.92 ± 27.4 kg (p <0.001), after 
6 months - 93.55 ± 23.1 kg (p <0.001), after 12 months - 73.4 ± 21.3 
kg (p <0.001) and after 5 years - 86.74 ± 15.4 kg.  

Although weight loss was normal and uniform in both groups in 
the first months, less intensive body weight loss was observed in 
MSBR surgery than in MMBR surgery. In the first group, the 
cessation of weight loss was observed within a year after MMBR, and 
this effect of surgical treatment lasts up to 5 years. In Figure 1, the 
weight-loss rates of the groups are comparatively clear (Graph 1). 

 

 
 

 
Graph 1. Dynamics of comparative weight loss between groups. 
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After MSBR, weight loss is observed in group 2 for up to 1 year. 
After that, during 5 years of dynamic observation, a certain increase 
in body weight is recorded.  

The body mass dynamics as a result of the operative intervention 
performed on the relevant groups correspond to the change in the body 
mass index. A gradual decrease in body mass index is observed after 
surgery in both groups. The maximum severity of the decrease in body 
mass index is recorded in the first 3 months. In Figure 2, the 
comparative criteria for weight loss between groups can be easily 
seen. 

In the first group, body weight before MMBR surgery was 54.4 
± 7.36 kg/m2, 3 months after surgery - 40.0 ± 6.3 kg/m2, after 6 
months - 32.8 ± 5.9 kg/m2, after 12 months - 24.7 ± 5.3 kg/m2 and 
after 5 years - 27.2 ± 4.1 kg / m2 (p <0.001). (Graph 2). In group 2, 
the following results were obtained: body weight before surgery was 
51.0 ± 6.4 kg/m2, 3 months after surgery - 44.8 ± 9.4 kg/m2 (p 
<0.001), after 6 months - 35.7 ± 8.9 kg/m2, after 12 months - 28.2 ± 
8.4 kg/m2 and after 5 years - 34.0 ± 5.3 kg/m2 (p <0.001). 

 

 
 

Graph 2. Dynamics of reduction of BMI indicators 
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After MSBR, body mass index decreased less intensively in both 
groups than in MMBR. In the first group, the decrease in body mass 
index was observed one year after MMBR surgery, and this effect of 
surgery remained for up to 5 years. In group 2, the maximum decrease 
in body mass index after MSBR surgery was recorded 1 year after 
surgery. Subsequently, an increase in body mass index was noted 
during the 5-year dynamic observation. 

The efficacy of operative guidelines for weight loss was assessed 
by the “excess body weight loss percentage” (% ABC). The formula 
for calculating the percentage of excess body weight loss is: 

Weight loss percentage = [(IW-CW) / IW] * 100 
IW initial weight; CW = current weight. 
The results of the dynamic study of these indicators are given in 

Figure 3 for both groups. It should be noted that the percentage of 
weight loss in the first group after MMBR operations was 10.2 percent 
after 1 month, 29.5 percent at the end of 3 months, 82.7 percent after 
one year, and 78.6 percent after 5 years.  

 

 
 

Graph 3. Excess weight loss. 
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The percentage of weight loss after SMBR surgery was 8.1 
percent after 1 month, 22.9 percent after 3 months, 74.3 percent after 
1 year, and 72.5 percent after 5 years. Both gastric resection operations 
had a normal effect on the percentage of weight loss after 3 years after 
the operation: 62% and 49% of the initial weight, respectively. Figure 
3 compares the weight loss indicators for the groups. 

Thus, a decrease in body weight and body mass index is observed 
in patients suffering from obesity after bariatric surgery. The greatest 
decrease in body weight and body mass index is observed after 
MMBR surgery. There is a slight increase in body weight and body 
mass index within 1 year after surgery after MSBR surgery, then the 
results are compared and weaker overall results obtained. However, 
this operation is characterized by stability, with no return of body 
weight for 5 years. 

Positive dynamics of the lumbar index are observed in patients 
after all types of bariatric surgery. This index, which is a criterion for 
abdominal obesity, is obtained by reducing the waist circumference 
and hip circumference. Significant reductions in lumbar and lumbar 
index are observed at intervals between 3 months and 1 year after 
surgery. In the following period, the rate of decrease in waist 
circumference decreases. There is a positive trend in the reduction of 
waist circumference. It manifests itself more clearly within 1 year 
after surgery. There is no significant reduction in the size of the hip 
area.  

Waist circumference was 168.3 ± 17.9 cm before longitudinal 
resection of the modified stomach in group 1, 142.8 ± 17.1 cm 3 
months after surgery, 90.5 ± 10.0 cm after 1 year and 84.3 ± 10.0 cm 
after 5 years. Hip circumference was 129.9 ± 5.8 cm before surgery, 
110.2 ± 4.3 cm 3 months after surgery, 102.2 ± 4.3 cm after 6 months, 
95.3 ± 10.0 cm after 1 year and 97.4 ± 5.4 cm after 5 years. The lumbar 
index was 1.30 ± 0.7 cm before surgery, 1.30 ± 0.8 cm 3 months after 
surgery, and 0.91 ± 0.7 cm 5 years later.  
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Graph 4. Dynamics of lumbar index indicators 
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cm before the operation, 1.30 ± 0.11 cm 3 months after the operation 
and 0.96 ± 0.3 cm after 5 years. After all types of bariatric 
interventions, the positive dynamics of changes in waist and hip size 
led to a decrease in the lumbar-hip index, which is a measure of 
abdominal obesity. A graphical description of the dynamics of 
changes in this indicator is given in Graph 4.  

The role of bariatric surgery in the correction of type II 
diabetes in obese patients.  

This chapter provides information on changes in glycemic 
profile and glycosylated hemoglobin levels in patients with obesity 
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and body mass index ranging from 40 to 80 kg / m2 against the 
background of bariatric surgery. Glycemic profile disorders were 
reported in 57 (43%) patients. MMBR disorders were recorded in 35 
(26.3%) patients in group 1, and in 22 patients (16.5%) in MSBR 
group 2 (Table 2).  

Table 2 
Number of patients with glycemic profile disorders.  

 

Groups Glycemic disorders 

1st group 68 patients 35 – 51.5 % 

2nd group 65 patients 22 – 33.8 % 
 

Surgical methods (Modified Longitudinal Gastric Resection and 
Standard Longitudinal Gastric Resection) have led to significant 
changes in the outcome of patients suffering from obesity and type 2 
diabetes. Initially, changes in glycemia in the postoperative period 
were studied. As a result of surgical treatment, normalization of 
glycemia was observed in the 1st and 2nd groups of patients in the 
near postoperative period. However, the same cannot be said about the 
long period after both operations. 

 

 
 

Graph 5. Analysis of indicators of type II diabetes-glucose. 
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reached a maximum reduction 1 year after the operation. In group 1, 
glycemia was normal after 1 year, in group 2, it was not possible to 
achieve a normal level of glycemia, and an increase in hyperglycemia 
was observed within 1-5 years. Normal levels of glycemia have been 
observed in the first weeks after surgery, ie long before significant 
weight loss. This type of surgical treatment has a multiplier effect on 
type 2 diabetes. 

In group 1, the dynamics of glycemia before MMBR surgery was 
8.8 ± 3.46 mmol/liter, 5.5 ± 0.46 mmol/liter 3 months after surgery, 
4.3 ± 0.44 mmol/liter after 1 year, and 4.7 ± 0.4 mmol/liter after 5 
years.  

In group 2, the dynamics of glycemia before SMBR was 7.7 ± 
4.84 mmol/liter, 5.5 ± 1.07 mmol/liter 3 months after surgery, 4.8 ± 
0.76 mmol/liter after 1 year, after 5 years, it was 5.1 ± 0.44 mmol/liter. 
Glycosylated hemoglobin (HbA1c) levels are the gold standard in the 
diagnosis of diabetes. From the data in Graph 6, it is clear that HbA1c 
levels returned to normal in group 1 patients 3 months after MMBR 
surgery (Graph 6). 

 

 
Graph 6. Analysis of indicators of type II diabetes - HbA1C. 
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type 2 diabetes treatment, initial glycemia level, and preoperative 
treatment volume after MMBR surgery. Normalization of blood 
glucose was recorded within 1 month after surgery, ie long before a 
significant decrease in body weight. In group 1, MMBR normalized 
glycemia 1 month later in patients with type 2 diabetes. This is 
because patients are forced to eat low and very low-calorie foods 
consistently. For a long time, patients usually did not need insulin 
therapy or other antidiabetic drugs. This effect persisted for 3 years, 
even in patients with impaired glucose tolerance and mild type 2 
diabetes. Unlike 98% of patients preoperatively, none of the patients 
had anorexia hyperinsulinemia prior to the weight stabilization period. 
Compensation for type 2 diabetes was achieved in all, depending on 
the transition to a low-calorie diet and the degree of weight loss. 
However, due to the small number of patients and the short duration 
of remote monitoring, it is difficult for most patients to talk about the 
long-term stability of type 2 diabetes compensation. Because all 
literature studies show that remission of type II diabetes after bariatric-
metabolic surgery covers a period of more than 8 years. Since our 
research process covers a period of 5 years, it can be considered that 
longer-term results are needed.  

 

Influence of bariatric surgery on the criteria for changes in 
lipid spectrum. 

The study of protein transfer systems includes the assessment of 
total cholesterol, cholesterol concentrations in low-density 
lipoproteins and high-density lipoproteins, and triglycerides. Patients 
suffering from obesity before surgery had higher total cholesterol than 
necessary. These indicators are more pronounced in the 1st group. 
Analysis of each of the two types of bariatric surgery effect shows a 
decrease in total cholesterol with different intensities. Thus, after 
modified longitudinal gastric resection in group 1, a significant 
decrease in total cholesterol is observed 1 month after surgery. After 
standard gastric resection, there are very few or no statistically 
significant changes in total cholesterol. 

In the first group, 10.52 ± 1.92 mol/liter before MMBR surgery, 
6.54 ± 1.81 mol/liter 3 months after surgery, 4.69 ± 1.59 mol/liter after 
1 year, and 4.06 ± 1.0 mol/liter after 5 years. 
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In the second group, the total cholesterol after SMBR surgery was 
9.48 ± 1.34 mol/liter before surgery, 6.24 ± 0.89 mol/liter 3 months 
after surgery, and 4.61 ± 0.75 mol/liter 1 year later. After 5 years, it 
was 4.34 ± 0.70 mol/liter. It was noted that in patients suffering from 
obesity, an increase in the level of atherogenic lipids (cholesterol in 
low-density lipoproteins) is detected. Dynamic reduction of 
cholesterol in low-density lipoproteins was observed as a result of all 
types of operative interventions. However, the results of modified 
longitudinal gastric resection are more noticeable in group 1. In group 
1, cholesterol levels in low-density lipoproteins decreased from 7.3 ± 
0.79 mol/liter to 2.25 ± 0.21 mol/liter after this operation (after 5 
years). In group 2, it decreased from 6.43 ± 0.68 mol / liter to 2.37 ± 
0.18 mol/liter (after 5 years). This figure did not reach the upper target 
after 5 years. In group 1, the upper target was reached 4 years after 
modified longitudinal gastric resection. Cholesterol levels were 
analyzed in high-density lipoproteins, and a small decrease in 
cholesterol was observed in both groups after surgery. Prior to the 
operation, the level was below the lower limit of the target. An 
increase in cholesterol in high-density lipoproteins was observed in 
both groups after gastric bypass resection. Thus, the amount of 
cholesterol in high-density lipoproteins rose above the lower limit of 
the target level 2 months after surgery. In group 2, this indicator 
reached its maximum after 1-1.5 years, and then a slight decrease was 
observed. Thus, there is a tendency for patients suffering from obesity 
to normalize or normalization of lipid profile, and total cholesterol-
carrying forms, so this ultimately led to a decrease in the atherogenic 
index, which is a major factor in the development of coronary heart 
disease and mortality.  

Dynamics of changes in the manifestations of other 
concomitant pathologies. Compensation or alleviation of chronic 
illness in patients suffering from obesity also affects the assessment 
of life quality. At the same time, patients suffering from obesity differ 
from others in many other health-damaging factors, primarily the 
components of metabolic syndrome. Arterial hypertension, type 2 
diabetes, respiratory disorders, musculoskeletal problems, and other 
conditions are more common in them than in other individuals and this 
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reveals significant differences in their quality of life. Thus, parallel 
chronic diseases can change the relationship between obesity and 
quality of life. An assessment of the dynamics of arterial hypertension 
after MMBR surgery revealed that the disease was virtually fully 
compensated.  

In group 1, arterial hypertension was 60.1% before MMBR 
surgery, 0% 1 year after surgery, and 0% 5 years later. 
Osteochondrosis of the spine before surgery was 47%, 4.4% after 1 
year, 2.9% after 5 years. Osteoarthritis of the knee joints was 24.7% 
before surgery, 4.4% after 1 year, and 2.9% after 5 years. Fatty hepatic 
hepatosis was observed in 91.7% before surgery, 0% after 1 year, 0% 
after 5 years, and so on (Table 3). 
 

                                                                                      Table 3. 
Tendency to change other concomitant pathologies in the  

MMBR group. 
 

 

N % 

MMBR(n=68) 

Until the 
operation (n=68) 

After the operation 
1 year     5  years 

Arterial hypotension 41 
(60,1%) 

0 
 

0 
 

Osteochondrosis of the 
spine 

32 
(47 %) 

3 
(4,4 %) 

2 
     (2,9%) 

Osteoarthritis of the knee 
joints 

          24 
(35,3%) 

3 
     (4,4 %) 

2 
(2,9%) 

Fatty liver hepatosis  62 (91,7%) 0 0 
 

One of the main indicators is that only 1 patient (1%) suffers from 
this problem 1 year after arterial hypertension. Prior to surgical 
treatment, arterial hypertension was detected in 60% of patients. 
Compensation for arterial hypertension after MMBR surgery remains 
for 5 years. 

In group 2, arterial hypertension was 44.6% before MSBR 
surgery, 1.6% 1 year after surgery, and 3.5% 5 years later. 
Osteochondrosis of the spine before surgery was 32.3%, 6.2% after 1 
year and 4.6% after 5 years. Osteoarthritis of the knee joints was 
26.2% before surgery, 9.2% after 1 year, and 7.7% after 5 years. Fatty 
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liver hepatosis was 58.5% before surgery, 6.2% after 1 year, and 9.2% 
after 5 years. These indicators are given in Table 5 (Table 4). 

Table 4. 
             Tendency to change other concomitant pathologies in 

the MSBR group. 
 

 

         N (%) 

SMBR (n=65) 

Until the 
operation  
(n=65) 

   After the operation 

1 year 5 year 

Arterial hypotension 29 
(44,6%) 

1 
(1,5%) 

2 
(3,1%) 

Osteochondrosis of the 
spine 

21 
(32,3%) 

4 
(6,2%) 

3 
(4,6%) 

Osteoarthritis of the knee 
joints 

17 
(26,2%) 

6 
(9,2%) 

5 
(7,7%) 

Fatty liver hepatosis 38      
(58,46%) 

4 
   (6,15 %) 

6 
(9,2%) 

 

 
 Thus, the results of observations on patient groups involved in 

the research process suggest that 
1. The faster and to what extent the weight loss progresses, the 

faster the pathology disappears in patients; 
2. The speed of this process has a direct positive effect on the 

quality of life of patients in the postoperative period. 
 

Changes in patients' life quality after bariatric surgery 
 

Quality of life reflects an individual's understanding of their 
position in life in the context of the culture and value system in which 
they live, in accordance with their goals, expectations, norms, and 
concerns. It is known that the study of patients' quality of life has 
proven itself a new and promising area of clinical medicine in modern 
times. 

The study of patients' life quality in the dynamics of the treatment 
of various diseases characterizes the degree of health disorders, the 
main essence of the pathology. On the other hand, the choice of a more 
effective rational treatment, taking into account the various 
symptoms, has an exceptional role in improving the treatment results 
of patients. 



36 

In our research, we studied the life quality of patients in different 
ways. The reason is that there is currently no generally accepted 
method for studying the quality of life of patients receiving treatment 
for obesity.  

Today, a multidimensional integrated approach is preferred in the 
assessment of life quality. The results of the study of the life quality 
of patients after bariatric surgery were analyzed using the SF-36 
questionnaire. The SF-36 questionnaire is very convenient to use, and 
the results are evaluated as good, satisfactory and unsatisfactory. The 
reason for studying the quality of life of the observed patients exactly 
2 years later was that during this period the weight loss is more stable. 
At the same time, along with obesity, the correction of diseases was 
also noticeable during this period. Given this, the preoperative 
emotional background of patients remains in the past. 

The SF-36 questionnaire allows you to assess most of the criteria 
for quality of life: physical function, role function, pain, general 
health, vitality, social function, emotional function, and psychological 
health. The SF-36 questionnaire consists of 36 questions. These 
questions form quantitative calculations on 8 scales: physical 
performance (PF), physical condition (RP), physical pain (BP), 
general health (GH), energy (VT), social role (SF), emotional role 
(RE) and mental health (MH). 

In the research process, life quality was determined before and 1, 
3, 5 years after the operation. Patients filled out the questionnaire 
freely. In this study, all patients were analyzed: 

- 68 patients undergoing modified longitudinal gastric resection; 
- 65 patients undergoing standard longitudinal gastric resection.  
All scales of the questionnaire were combined in two total 

measurements: the physical and mental components of health. 
Improvement in quality of life has been reported after all types of 
bariatric surgery. In group 1, physical health 86.0 ± 33.4 units of 
activity before MMBR operation, 158.8 ± 12.4 units of activity 1 year 
after surgery, 169.1 ± 14.7 units of activity after 3 years, 172.0 ± 17.4 
units of activity after 5 years. In the 2nd group, 90.1 ± 31.2 units of 
physical health before SMBR operation, 125.9 ± 13.2 units of activity 
1 year after surgery, 148.7 ± 17.1 units of activity after 3 years, 163.0 



37 

± 14.2 units of activity after 5 years. Note that 54 patients from group 
1 patients with MMBR surgery for 5 years, and only 28 patients from 
group 2 patients with MSBR surgery were able to maintain a normal 
index for 5 years (Graph 7). 

 
 

 
 

Graph 7. Physical health indicators.  
 

 
In group 1, 145.7 ± 15.2 units of mental health before MMBR 

surgery, 262.9 ± 18.9 units of activity 1 year after surgery, 292.3 ± 
15.7 units of activity after 3 years, 290.9 ± 12.9 units of activity after 
5 years. In group 2, 163.4 ± 25.1 units of mental health before MSBR 
surgery, 235.4 ± 17.4 units of activity 1 year after surgery, 245.9 ± 
19.4 units of activity after 3 years, 242.1 ± 24.0 units of activity after 
5 years (Graph 8.). 
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Graph 8. Mental health indicators. 

 

 
In group 1, the level of life quality before MMBR operation (total) 

253.5 ± 43.7 1 unit of activity, 420.7 ± 30.3 units of activity 1 year 
after surgery, 461.4 ± 32.3 units of activity after 3 years, 462.9 ± 33.5 
units of activity after 5 years. In group 2, the life quality after MSBR 
surgery (total) was 231.7 ± 38.7 units of activity, 1 year after surgery 
was 360.3 ± 35.1 units of activity, 393.6 ± 30.1 units of activity after 
3 years, 405.1 ± 28.4 units of activity after 5 years. Thus, in the 1st 
group of patients with a body mass index of 40-85 kg/m2 and suffering 
from obesity and metabolic syndrome as a result of bariatric surgery, 
a significant improvement in physical and mental quality of life was 
observed during 1, 3 and 5 years of observation. In the 2nd group of 
patients with a body mass index of 40-80 kg / m2, a relative long-term 
improvement in quality of life was observed only after surgery and in 
many patients, improvement was observed within 1 year after surgery 
(Graph 9). 
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Graph 9. General aggregate change chart of life quality indicators by 
groups. 

 
The results show that the bariatric operations performed have a 

positive effect on the physical component, assessment of social 
function and other components of the observed patients. 

Correlation analysis showed that the pre-operative and 
postoperative outcomes were significantly different from the SF-36 
questionnaire. More significant statistical differences were found in 
physical function (PF) (p <0.001), health assessment (GH), and 
physical quality of life (RP) (p <0.01).  

Results of a comparative assessment of patients' life quality 
and psycho-emotional status in the immediate and long-term 
postoperatively by groups 

It is known that the study for the results of treatment of patients 
with obesity is often based on the dynamics of the decrease in body 
mass index (BMI), also the course of co-morbidities associated with 
the disease. At the same time, it is important to study the dynamics of 
patients' life quality to assess the results of surgical treatment of this 
disease. However, it should be noted that currently there is no 
generally accepted method of examination to study the dynamics of 
treatment of life quality of patients suffering from obesity and, 
consequently, metabolic syndrome. 
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In most cases, various methods are used to study the quality of 
life of patients undergoing surgery. For this purpose, the scale of GCI 
- Gastrointestinal Quality of Life Index (GIQI), which is used in the 
study of the results of treatment of gastroenterological diseases, 
attracts more attention. 

According to the literature, the GHKI GIGLI questionnaire is 
simple and informative. The study of the life quality in the dynamics 
of the treatment of patients we studied with the help of this scale, also 
the assessment of the correlation with other anthropometric indicators 
associated with AP corresponds to the answers of modern medicine. 
It should be noted that we have also studied the correlation between 
BDI and patients' quality of life during treatment.  

To study the life quality of patients, we evaluated the patients 
studied in the treatment stages with a survey based on the GIGLI 
questionnaire. A questionnaire consists of universal and specific parts. 
Questions related to the universal part characterize "functional 
activity". These are assessed on the basis of the patient's physical 
activity, daily activities, social and economic status (questions 1-24 
with serial number). In addition, with the help of this section, the 
patient's own health condition, the effectiveness of treatment and how 
to assess his life status (questions 25-29) are studied. The specific part 
of the questionnaire (questions 30-38) covers questions about the 
disease. Each question was rated between 0-4. 

The results showed that the life quality index in patients with AP 
was different from that in the healthy group (p≤0.05). After surgery, 
the results were close to normal, although they did not fully 
correspond to the control group (the difference between the indicators 
was not statistically significant). 

An improvement in quality of life was found in all AP patients 
examined 1 year after bariatric surgery. Similar positive dynamics 
continued 2 years after the operation. The results showed that no 
significant difference was found between the life quality of patients in 
both periods of the study. Thus, in patients with AP, the life quality 
should be studied along with the decrease in body weight in patients 
with dynamics after bariatric surgery, also an indicator of BMI. The 
results showed that the assessment of the latter is an important 
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indicator in the study of treatment outcomes of patients with AP.  
The results showed that the quality of life in AP patients was 

34.9% lower than in healthy people in the preoperative period (p 
<0.05). In the postoperative period, the life quality improved after 
surgery in both groups of patients we studied. During this period of 
observation, the life quality indicators, although not completely 
normalized, approached the control figures. It should be noted that the 
life quality index we conducted on GHKI didn't differ in all patients 
undergoing bariatric surgery (MMBR and SMBR), regardless of the 
operation type. The results of the correlation study between the life 
quality and the dynamics of weight loss in the patients studied show 
that it is more likely to occur after gastric bypass surgery. The 
reduction in BDI was characterized by a significant improvement in 
patients' life quality. The correlation between excess weight loss and 
patients' life quality is also directly proportional (Table 5).  

                                                                                      Table 5 
Correlation between GHKI and anthropometric indicators in 

patients who underwent surgery for obesity 
Quality of life index 
 

       BMI      BM BM decrease % 
1 year 2 years  1 year  2 years  1 year  2 years  

Functional activity 0,05 0,42 * 0,09 0,46 * 0,02 0,46 ** 
Assimilate 0,03 0,39 * 0,04 0,33 * 0,06 0,27 
Disease-specific 
questions 0,18 0,43 * 0,17 0,29 0,14 0,06 

Total points 0,07 0,49 ** 0,11 0,42 * 0,04 0,34 * 
Note: statistical accuracy of the correlation coefficient: 
pF - according to Fisher's criterion, PU - according to Mann-Whitney 
criterion* – p < 0,05; ** – p < 0,01; *** – p < 0,001 

 
In accordance with the objectives, we conducted a comparative 

analysis of the psycho-emotional state of the patient groups in the 
postoperative period after bariatric surgery. As noted in the previous 
chapter, SF 36 was more efficient and informative than the GIGLI 
scale in the study of life quality in patients with metabolic syndrome. 
It should be noted that the outcome of treatment of patients suffering 
from obesity depends on their psycho-emotional state. In this regard, 
we studied the life quality of patients on the SF 36 scale and, in 
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addition, the level of depression on the Hamelton scale. The results 
also showed that the study of psychological status and its appropriate 
correction in the assessment of treatment outcomes of patients suffe-
ring from obesity is a very important issue for improving treatment 
outcomes.  

The psycho-emotional condition of the observed patients 
improved in the near postoperative period compared to the 
preoperative period. However, significant positive dynamics was 
observed in group I patients. This was manifested primarily in the 
improvement of their mood, their more effective adherence to diet and 
nutrition, also their short-term adaptation to society.  

 Thus, the evaluation of psychoemotional status of patients 
studied on the Hamelton scale showed that in the preoperative period, 
32 out of 68 patients belonging to group I were found to have different 
types of psychoemotional disorders. Thus, mild (24.3 (35.3 ± 7.7%)), 
moderate (11.9 ± 7.9%), and severe (1.5 ± 5.2%) depression were 
identified in 8 patients and 1 patient, respectively. Among these 
patients, severe depression was detected in 2 (6.25 ± 3.4%) patients 6 
months after surgery due to skin sagging against the background of 
rapid weight loss, which led to significant psychoemotional 
disturbances. Thus, in patients receiving conventional treatment 6 
months after surgery, symptoms of severe depression were observed 
in 1 (5.0 ± 3.4%) patients. During this period of observation, 11 (34.4 
± 7.9%) patients of group I were diagnosed with mild depression, and 
4 (12.5 ± 7.5%) with moderate depression. These have shown once 
again that psycho-emotional stress in patients suffering from obesity 
continues in the immediate postoperative period, which provides the 
basis for appropriate correction.  

Impact of rehabilitation cosmetic surgery on quality of life in 
both groups: After bariatric surgery, the majority of patients need 
plastic surgery. In our study, this was recorded in 73 patients (55%). 
It should be noted that this topic is considered in terms of patients' 
aesthetic perception of their body, as well as in terms of socio-
hygienic aspects. From an aesthetic point of view, operations are 
performed on patients weighing up to 120 kg. Patients weighing more 
than 120 kg reported only socio-hygienic complaints. 
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Plastic surgeries for aesthetic purposes: plastic of the abdomen, 
plastic of the upper part of the hips, brachioplasty, blepharoplasty of 
the upper and lower eyelids, plastic of the neck. 

Plastic surgeries for social and hygienic purposes: plastic of 
the abdomen, plastic of the upper part of the hips, plastic of the groin. 

After bariatric surgery, the following reconstructive plastic 
surgeries were performed on patients undergoing bariatric surgery 
with an initial weight of up to 120 kg, depending on the type of 
reconstructive plastic surgery: large abdominal plastic 12, 2 patients 
with upper hip plastic, 1 patient with neck plastic, Blepharoplasty of 
the upper and lower eyelids in 6 patients, groin plastic surgery in 2 
patients. A total of 23 restoration-plastic surgeries were performed. 

The following reconstructive plastic surgeries were performed 
on patients undergoing bariaric surgery weighing more than 120 kg: 
22 patients with large abdominal plastic surgery, 4 patients with 
upper hip plastic surgery, 4 patients with brachioplasty, 4 patients 
with neck plastic surgery, 8 patients with upper and lower eye 
surgery. blepharoplasty of the valves, groin plastic surgery in 8 
patients. A total of 75 plastic surgeries were performed. After 
bariatric operations, a total of 51 plastic surgeries were performed. 

Proper weight loss creates minimal aesthetic problems. Thus, 
during gradual weight loss, the skin is tightened on the face, hands 
and lower extremities. Abdominal apnea is formed in 100% of 
patients suffering from obesity. By proper weight loss, we mean a 
gradual reduction and the intake of a mineral-vitamin complex by 
patients and the intake of sufficient protein after bariatric surgery. 
As described above, in patients with obesity, abdominal plastic 
surgery is performed to ensure both the aesthetic medicine and the 
hygienic aspect of patients' lives after weight loss. Reconstructive 
plastic surgery was performed 1.5-4 years after bariatric surgery 
after stabilization of body weight. Technical features during 
reconstructive plastic surgery were recorded only during major 
abdominal plastic surgery. Other operative instructions were 
performed by traditional methods. In all patients who underwent 
cosmetic surgery, the quality of life index improved in all parameters 
in the postoperative period. 
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Postoperative complications in obese patient groups 
undergoing bariatric surgery 

When analyzing the results of the recent postoperative period, 
in accordance with the objectives of the study, we analyzed 
indicators related to obesity-associated with a decrease in body 
weight, body mass index, overweight, dynamics - compensation for 
many somatic pathologies, recovery of working capacity, social 
adaptation in the In addition to the fact that the research process has 
its own complications of operations in both groups, we also noted 
the lack of recovery in the pathologies caused by obesity mentioned 
above as a complication. Changes in anthropometric parameters after 
obesity or recurrence of obesity after 1 year have been included in 
long-term complications. In addition, the lack of adequate weight 
loss after surgery or the re-emergence of obesity, in the long term is 
one of these complications. 

We studied the results of surgical treatment and the presence of 
complications in the near and long term after surgery.  

Recent results.  
Surely, one of the most important conditions for improving the 

treatment results of patients undergoing bariatric surgery was 
adherence to an adequately selected diet. 

Attention was paid to the volume and frequency of food intake, 
the period of transition from liquid to puree and then to harder foods. 
Thus, a standard 5-week adaptive diet was prescribed to group 1 
patients who underwent MMBR surgery. Failure to do so resulted in 
dyspepsia in 18 (26.5 ± 4.6%) patients. Symptoms in 6 (8.8%) of 
these patients were characterized by vomiting, 1 (1.5%) partial 
opening of the stapler line (leakage) and aggravation of local 
peritonitis, 3 (4.4%) patients had hematoma around the anterior 
abdominal wall port openings and 1 in 3 of these patients had local 
purulent-inflammatory complications in those areas. The 
psychological condition of patients with dyspeptic complaints, who 
did not adapt to the diet and violated the 5-week diet, weakened, 
which led to the appointment of drugs that have a prokinetic effect. 

Group 1 patients who underwent surgery on the SMBR group 
were prescribed a standard 5-week adaptive diet. Failure to do so 
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resulted in dyspepsia in 11 (16.9%) patients. Symptoms in 5 (7.7%) 
of these patients were characterized by vomiting, partial opening of 
the stapler line (leakage), and aggravation of local peritonitis, both 
of these patients underwent re-intervention with endoscopic 
intragastric bariatric-covered stent application and percutaneous 
drainage of purulent fluid collected between the spleen and stomach. 
However, one of these patients was aggravated by psychoemotional 
stress due to the fact that the stent was removed from the nose, the 
protective rope applied to the face was moved and he did not fully 
follow the diet, repeated relaparotomy was performed on the 
background of resuscitation and drainage of the abdominal cavity. 
However, in the 5th week of the complication, there was a sudden 
exacerbation and very rapid death while the patient was walking in 
the ward. The reason is a massive fat embolism of the pulmonary 
artery based on pathological-anatomical opinion. Stapler 
hemorrhage occurred in 5 (7.7%) of the patients, of which 3 patients 
underwent reoperation and the bleeding site was inspected and 
stopped with intracorporeal sutures, bleeding was stopped in 2 
patients as a result of conservative-resuscitation measures. 2 (3,%) 
patients had a hematoma around the port openings of the anterior 
abdominal wall and 2 of these 3 patients had local purulent-
inflammatory complications in those areas. In 3 (4.6%) patients in 
the MSBR group, gastric stenosis was detected in the first days of 
surgery. These patients were sent home with first-line recovery after 
intragastric full-coverage stenosis. The psychological state of 
patients with dyspeptic complaints, who did not adapt to the diet and 
violated the 5-week diet, weakened, which led to the appointment of 
drugs that have a prokinetic effect. Thus, postoperative 
complications were generally more severe in the MMBR group and 
less severe in the MSBR group, and more severe and more prevalent. 
Non-specific complications occur after any type of surgical 
treatment. In this regard, it is also possible to repeat the operation 
after a longitudinal gastric resection in case of complications long 
after the operation.  
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Long-term results of Long-term results of the study. 
The study was based on the fact that patients came to the clinic 

for dynamic examinations after 1 month. It was analyzed by inpatient 
and outpatient examinations for a period of 1 month to 1 year. The 
analysis of weight loss has already shown that gastric bypass surgery 
is generally characterized by a positive effect and overweight in the 
first year after surgery averaged 55.5% for the MMBR group and 
45.7% for the SMBR group. The maximum weight loss of patients 
after this type of surgery was determined after 1 year and decreased 
from 54.4 ± 7.4 kg on average to 24.7 + 5 kg in the MMBR group 
compared to the initial figures. Subsequent observations showed that 
the dynamics of weight loss after 2 years after surgery were not 
determined. However, after 3 years, a 2% increase in body weight 
was observed in these patients. 5 years after MMBR surgery, the 
protection of lost weight compared to preoperative body weight was 
79.4%.  

Maximum weight loss in patients after MSBR surgery was 
determined 1 year later and decreased from 51.0 ± 1.7 kg to 28.2 + 
8.4 kg on average in the MMBR group compared to the initial 
figures. Subsequent observations showed that the dynamics of 
weight loss after 2 years after surgery were not determined. 
However, after 3 years, 47.7% of body weight was maintained in 
these patients. Elsewhere, different types of weight gain were 
observed in patients. 5 years after MSBR surgery, the protection of 
weight loss compared to preoperative body weight was 43.05%. 

In the range of 1 to 3 years, the weight-loss rates for the MMBR 
group were more stable and more effectively maintained. The same 
can be said for a period of 3 to 5 years. This suggests that weight loss 
after MMBR surgery was stable in most cases during the period we 
observed and the tendency to gain weight was generally very low. 

In general, the rate of weight loss and overall body weight loss 
in the first 1-year dynamics in group 1 patients after MMBR surgery 
was more effective and faster than MSBR surgery compared to group 
2 patients.  
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Comparative dynamics of the use of omentopexy for the 
prevention of surgical complications 

A more reliable stapler line is obtained by using omentopexy 
during modified longitudinal resection of the stomach, at the same 
time, the evacuation of the narrower stomach in the near future, as 
well as the movement of the patient, prevents convulsions, bleeding 
and all such possible complications. Taking all this into account, 
omentopexy was performed in 1st group MMBR operations with 68 
patients. MMBR and omentopexy were performed by the same 
surgeon. In the second group with MSBR surgery, the stapler line 
was not reinforced by omentopexy and the complications between 
the two groups were compared. In order to minimize the risk of 
intraoperative control bleeding and anastomotic leakage, a step line 
is constructed in conjunction with omentopexy. In this case, the 
application of omentopexy is performed to maximize the control of 
subsequent volvulus of stomach with an inner diameter of about 10-
15 mm and possible leaks from the stapler line. The equipment of 
operations was carried out in accordance with international 
standards. In 2 of the patients during the first 24 hours after surgery; 
one due to high pressure, and the other against the background of 
normal pressure, an increase in the flow of hemorrhagic fluid from 
the drainage tube was observed. Urgent conservative treatment was 
initiated due to a decrease in hemoglobin in the general analysis of 
dynamic blood. Patients with hemorrhage due to increased blood 
pressure stabilized over the next 24 hours following conservative 
treatment. Over the next 48 hours, all of this patient's symptoms 
appeared to stabilize. Another patient underwent surgery because of 
bleeding and a decrease in hemoglobin without conservative 
treatment, stapler line control was performed by finding and 
constructing a bleeding site and laparoscopically rehabilitating the 
abdominal cavity. Within 48 hours after the operation, the patient 
was discharged under dynamic observation as his condition 
stabilized. Anastomotic leak from the fundal part was observed in 1 
(0.55%) patient on the 5th day in the postoperative period. 
Immediately hospitalized, the patient was placed in an intragastric 
fully covered bariatric stand with percutaneous subcutaneous and 
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left diaphragmatic drainage in the background of appropriate 
intensive care. After 8 days in the hospital, the patient was 
discharged under outpatient dynamic observation and the stent was 
removed after 5 weeks of dynamic follow-up. One of the patients 
returned to the hospital in the third week after surgery with 
complaints of vomiting while eating solid foods and only 
comfortable swallowing liquid foods. X-ray contrast examination 
revealed a torsion in the projection of the stomach to the antral part.  

 Although there was complete free conduction during 
gastroscopy, torsion was visualized when we pulled the gastroscope 
back from that area. The patient was given a fully covered bariatric 
stent. After 4 weeks of dynamic outpatient observation, the stand was 
removed and the patient was observed to have normal gastric 
permeability and was discharged home with complete recovery. In 
one of the patients in the study group, the stepler line was 
straightened after cutting the 2nd cartilage during the operation, and 
we thought that there would be a torsion in the post-op period, so we 
performed a normal physiological condition by omentopexing the 
area. It can be observed sequentially in Figure 6, Figure 7, and Figure 
8. 

 
 
 

 
Figure 7. Stapler 
line torsion  
 
 

Figure 8. X-ray  
diagnostic image 
of torsion.  
 

Figure 9. 
Removal by 
omentopexy 
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In all patients, the stapler line was sewed by laparoscopic 
reconstruction of the free omentum, starting at the end of the cardio 
esophageal junction. 

Patients were monitored for dynamic control in the postoperative 
period, for the first 3 months, and then every 3 months. The pictures 
below show different types of ometopescia. 

In our study, group 1 had 0% stapler bleeding during surgery and 
in the immediate postoperative period, gastric stenosis, gastric rugae 
(or volvulus) 0%, and GERX 2 (2.6%) in the distant period. Similarly, 
group 2 had 5 (7.7%) stapler bleeding, gastric stenosis, gastric rugae 
(or volvulus) 3 (4.6%), and GERX 24 (36.9%) in the distant period. 
The results show that omentopexy, which we used in group 1, plays 
an effective role in preventing the development of near and long-term 
complications.  

In general, one of the long-term problems of longitudinal gastric 
resection is gastroesophageal reflux disease, which occurs in certain 
patients. Omentopexy is important in the solution of anatomical 
problems, such as the partial gastric migration, which is narrower 
between the diaphragmatic legs, to the thorax, and the violation of the 
integrity of the sensory angle during the operation, which seems to be 
the main problem. Because in this case, a more normal anatomical 
operation is formed. 

 

  
Figures 10 and 11. Omentopexy of the stapler line in the fundal and 

physical parts of the stomach. 
 



 
 

50 

This study showed that other complications, such as gastric 
torsion, stenosis, and bleeding from the stapler line, which can occur 
in the stapler line during longitudinal gastric resection, can be 
prevented by omentopexy. 

Thus, to determine the algorithm for the selection of bariatric 
operations for the application of a new method performed by us 
during the research process, patients with a body mass index of 40-
85 kg/m2 and obesity were initially divided into 2 groups: group 1 
(MMBR) included patients with a body mass index of 54.1 kg/m2, 
and group 2 (SMBR) included patients with a body mass index of 51 
kg/m2. As a result, different changes in the metabolic status of 
patients and different effects of  2  types of bariatric surgery on 
changes in metabolic status were revealed. We have defined the 
following criteria for the selection of the operation: body mass index; 
indicators of overweight, type 2 diabetes mellitus, dyslipidemia and 
disorders of lipid transmission.  

Depending on the body mass index, there was a direct 
correlation between the development of abdominal obesity and 
metabolic syndrome in patients with obesity. The following 
dependencies were identified during the operations:  

1 – MMBR surgery had the maximum effect in both groups of 
obese patients. It allowed a significant reduction in body weight and 
the results obtained were maintained for 5 years; compensation for 
dyslipidemia; decrease in the atherogenic index; provided long-term 
remission in type 2 diabetes 1 month after surgery, which allowed 
him to give up blood glucose-lowering drugs and insulin; the 
postoperative period allowed the reduction of intra-abdominal 
pressure and the prevention of postoperative ventral hernias; 
improved quality of life for 5 years (physical and mental 
components).  

2- MSBR surgery had less effect on body weight and metabolic 
syndrome in the first year after surgery than MMBR surgery. The 
effect of the operation was milder and longer-lasting. This was 
reflected in the continuing decline in body weight for 1 year. MMBR 
surgery, on the other hand, resulted in a reduction in glycemia and 
glycosylated hemoglobin in obese and diabetic patients, a decrease 
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in body weight within 1 year, and the preservation of results for up 
to 5 years. In group 2 (body mass index 51.4 kg/m2) the following 
regularities were recorded: SMBR operation had a weak effect on 
body weight for 1 year after surgery, after 2 years, an increase in 
body weight was recorded, however, the body weight did not reach 
the subnormal level of reduction. This allowed for partial 
compensation of the components of the metabolic syndrome. 
According to the mechanisms of action, MMBR is more effective 
than MSBR operation. The effect of weight loss was observed for 1 
year. In group 1 patients, the results obtained in weight loss were 
maintained for 5 years. In group 2 patients, an increase in body 
weight was observed 3 years after surgery, and after 5 years, the 
disease returned to a certain extent. The result obtained in the 
reduction of the atherogenicity index in group 1 was close to the 
target within 1 year after the operation and maintained for up to 5 
years after surgery. In group 2, a decrease in the atherogenicity index 
was observed within 1 year after the operation, but did not reach the 
target norm and increased again after 3 years. Similar trends were 
observed in both groups with respect to glycemia and type 2 diabetes. 
In group 1, diabetes compensation was achieved, while in group 2, 
it was not possible to achieve diabetes compensation and refuse drug 
support.  

Thus, in group 1, MMBR surgery was shown to be effective in 
preventing the recurrence of obesity. In group 1, the effectiveness of 
operations on all lines was recorded. However, SMMBR operations 
had little effect on dyslipidemia and lipid-transmitting forms. 
Therefore, MMBR is recommended if these problems are found in 
the patient. Patients with no pronounced lipid profile should be 
evaluated for type 2 diabetes. MMBR surgery had a strong effect on 
type 2 diabetes. Therefore, this operation can be recommended for 
patients with type 2 diabetes who suffer from obesity. During the 
research process, it was proved that type 2 diabetes was compensated 
within 1 year and therefore these operations could be applied (Figure 
11). 
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Figure 11. Algorithm for selection of bariatric surgery in patients 
with obesity 

 
 

Patients with obesity 

(body mass index 35-85 kg/m2) 

Dyslipidemia - 

Type 2 diabetes - Type 2 diabetes + 

SMBR SMBR or 
MMBR MMBR 

Dyslipidemia + 

BMI 40-85 kg/m2 BMI 35-40 kg/m2 
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CONCLUSİONS 
 

1. In the postoperative period, the BMI began to decline 
gradually, in patients of group I (MMBR) (54.4 ± 7.36) after 1 year 
decreased compared to the preoperative period and reached normal 
values (24.7 ± 5.3 *), group II ( In patients with MSBR), these values 
decreased from 51.0 ± 6.4 to 28.2 ± 8.4, respectively. One month after 
MMBR surgery, 9.9% of body weight was lost, 3 months later 25.5%, 
and 1 year later 55.5%. The same indicators were 5.1%, 13.7% and 
45.3%, respectively, after MSBR operation. Weight loss intensity 
improved by 9.8% in the MMBR group. The same dynamics occurred 
in the decrease in BDI: the dynamics of decline in the MMBR group 
was 10.2% after 1 month, 29.5% after 3 months, 82.7% after 1 year, 
and in the MSBR group, respectively, 8.1%. 22.9% and 74.3%, 
respectively. After MMBR, the body mass index (BMI) was 8.4% 
favorable compared to the control group 
[1,3,4,5,6,9,10,11,12,13,14,17,18,19,20,24Ş25,27,33,35,39,40,44,45,
46,48,49,51,58,61,62,64,75].   

2. The long-term results for the groups were also in favor of the 
MMBR group. Thus, in patients in this group, the BMI was 25.3 ± 5.1 
* (n = 67) in the 2nd year of operation, 25.6 ± 4.9 * (n = 62) in the 3rd 
year, and 26 in the 4th year. They maintained their normal weight by 
7 ± 4.8 * (n = 57) and 27.2 ± 4.1 * (n = 54) in the 5th year. Within 1-
5 years, 79.4% of patients in this group lived with healthy indicators. 
In the MSBR group, 29.3 ± 7.2 * (n = 41) in the 2nd year of operation, 
32.0 ± 6.7 * (n = 31) in the 3rd year, and 33.0 ± in the 4th year. 6.1 * 
(n = 30), 34.0 ± 5.3 * (n = 28) in the 5th year, they maintained their 
normal weight poorly. Within 1-5 years, 43.07% of patients in this 
group lived with healthy indicators. The difference between the 
groups was 36.3%, with the effectiveness of the MMBR group 
[9,12,16,17,22,28,31,39,40,42,43,44,48,49,51,55,58,61,62,63,64,66,
71,73,74]. 

3. Compensation for type II DM was established after bariatric 
surgery in patients with BMI 40-85 kg / m2. Thus, normalization of 
blood glucose and subsequent HbAlc levels was determined in 
patients who underwent every 2 bariatric surgeries, regardless of the 
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duration of treatment of type II DM, the initial glycemic level and the 
volume of preoperative therapy. The dynamics of glycemia before 
MMBR surgery was 8.8 ± 3.46 mmol / l, 5.5 ± 0.46 mmol / l 3 months 
after surgery, 4.3 ± 0.44 mmol / l after 1 year, and 4 after 5 years. , 7 
± 0.4 mmol / l; In the MSBR group, the positive values are 7.7 ± 4.84 
mmol / l, 5.5 ± 1.07 mmol / l, 4.8 ± 0.76 mmol / l and 5.1 ± 0.44 mmol 
/ l, respectively. has changed. Glycosylated hemoglobin (HbA1c) 
levels are the gold standard in the assessment of the diagnosis of DM. 
The dynamics of HbA1c before surgery in the MMBR group was 7.7 
± 2.01%, 5.9 ± 0.97% after 3 months after surgery, 4.5 ± 0.79% after 
1 year, and 5.0 ± 0 after 5 years. 6%; In the MSBR group in the same 
period was 7.2 ± 2.41%, 6.0 ± 2.5%, 4.9 ± 1.0% and 5.5 ± 0.76%, 
respectively. As a result, in the very first months of bariatric surgery, 
DM levels began to decline and returned to normal by the end of the 
first year. In the 5th year, 88.9% of all patients in group I and 88.9% 
in group II did not have recurrence of the pathology without treatment 
with insulin or other diabetic drugs for complete compensation of DM 
[7,9,10,21,25,27,29,31,36,37,38,46,52,61,65,68]. 

4. The level of total cholesterol in the blood before MMBR 
surgery was 10.52 ± 1.92 mol / l, 6 months after surgery 6.54 ± 1.81 
mol / l, 1 year later 4.69 ± 1.59 mol / l, 5 years later 4.06 ± 1.0 mol / 
l; In the MSBR group, 9.48 ± 1.34 mol / l, 6.24 ± 0.89 mol / l, 4.61 ± 
0.75 mol / l and 4.34 ± 0.70 mol / l, respectively. decreased positively 
in the range of l. The dynamics of the decrease in the amount of low-
density lipoproteins in the same period was significantly more 
pronounced in the MMBR group: from 7.3 ± 0.79 mol / l (1st year) to 
2.25 ± 0.21 mol / l (after 5 years) . The reduction level in the MSBR 
group ranged from 6.43 ± 0.68 mol / l to 2.37 ± 0.18 mol / l. The 
downward trend of high-density lipoproteins in groups was the same 
during the study periods: MMBR group - 1.15 ± 0.17 mol / l, 1.16 ± 
0.23 mol / l, 1.15 ± 0.28 mol / l and 1 , 1 ± 0.15 mol / l; MSBR group 
- 1.15 ± 0.29 mol / l, 1.17 ± 0.27 mol / l, 1.055 ± 0.25 mol / l and 1.0 
± 0.2 mol / l. In the 5th year of baaric surgery, the atherogenicity index 
also decreased to a statistically significant level: -2.94 ± 0.24 in the 
MMBR group, 3.06 ± 0.16 in the MSBR group. The maximum rate of 
decrease in this indicator occurred in the first 3 months after surgery. 
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registered. Thus, in addition to significant weight loss in patients with 
AP and MS, lipid spectrum (total cholesterol, lipoproteins of different 
densities), as well as a decrease in the atherogenic index to normal 
levels, delayed the development of hepatic steatosis (fatty hepatosis). 
events did not occur [2,7,9,10,21,25,27,29,34,36,37,46,54,65,67,68].. 

5. SF-36 questionnaire, MMR index and Hamilton scale results 
in patients with MMBR group, quality of life (total) 253.5 ± 43.71 
units of activity (FV), 1 year after surgery 420.7 ± 30 , 3 FV, 461.4 ± 
32.3 FV after 3 years and 462.9 ± 33.5 FV after 5 years; At the same 
time after MSBR operation, it was 231.7 ± 38.7 FV, 360.3 ± 35.1 FV, 
393.6 ± 30.1 FV and 405.1 ± 28.4 FV after 3 years, respectively. The 
psycho-emotional state of the patients was assessed on the Hamilton 
scale. In both groups, 6 months after surgery, the rate was 26.8 ± 6.9%, 
and in the long run (year 5) it was 46.3 ± 7.8%, confirming the 
disappearance of depression. Overall, quality of life in AP patients 
before surgery was 34.9% lower than in healthy people (p <0.05). 
However, especially in the first year after MMBR surgery, in some 
patients, the last value from the 6th month was the same as the normal 
value [8,53,60,65,67,72,73,76]. 

6. Stenosis of the stomach due to omentopexy in the MMRB 
group, gastric stenosis, twisting, shrinking, bending of the stomach 
around its axis, leakage and bleeding from the steppler line were not 
observed, and in the MSBR group the first 2 complications were in 3 
(4.6%) and 5 patients (respectively). 7.7%) was observed. Of the long-
term complications, QERX 2 (2.6%) developed in the MMBR group 
and 24 patients (36.9%) in the MSBR group. The basis of this 
complication is the dislocation of the operatively formed tubular 
narrow stomach to the thorax. Due to omentopexy, the incidence of 
this complication in the MMBR group decreased several times, and its 
absence played an important role in the normalization of patients' 
quality of life [15,23,26,30,41,47,50,53,56,57,59,69,70,77]. 

                         PRACTİCAL RECOMMENDATİONS 
 

1. It is recommended to use the algorithm proposed by us for the 
treatment of patients with obesity and metabolic syndrome for the 
selection of bariatric surgery. 
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2. Modified longitudinal resection (around a small diameter tube 
and antral resection, omentopexy) recommended by us in patients 
with obesity is recommended in clinical practice because of its longer-
term and effective results in the treatment of obesity compared to 
standard longitudinal resection of the stomach. 

3. The combined use of the SF-36 + GHKI + Hamilton scale is 
recommended to study the quality of life after surgical treatment of 
patients with metabolic syndrome. 

4. In the adequate and effective treatment of metabolic syndrome, 
along with obesity, bariatric surgery is recommended to be carried out 
in treatment centers under the joint activity of highly qualified 
specialists (endocrinologist, diabetologist, cardiologist, dietitian, 
psychotherapist, etc.).                            
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List of reductions 

PE − pulmonary embolism
AH − Arterial Hypertension
ALAT − Alaninaminotransferase
LDL − Low density lipoproteins
LDLX − Low-density lipoprotein cholesterol
AST − Aspartate aminotransferase
MP − Morbid obesity
BP − Blood Pressure
WHI − waist / hip index
BMI − Body weight index
AW − Around the waist
İFSO − International Federation of Obesity and Metabolic

Diseases Surgery
CRP − C-reactive protein
EGDSc − esophagogastroduodenoscopy
EK − electrocardiography
Exo-KQ − echocardiography
GIQLI − Gastrointestinal quality of life index
Hİ − Hyperinsulinemia
IR − insulin resistance
IAP − intra-abdominal pressure
IGT − impaired glucose tolerance
LP − lipoproteins
MMBR − Modified longitudinal gastric resection
MS − metabolic syndrome
OA − Osteoarthritis
OQT − oral glucose tolerance
GD − Gallstone disease
MSBR − Standard gastric longitudinal resection
Di − Diabetes
Tnf − tumor necrosis factor
TQ − Triglycerides
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Us − Ultrasound
IHD − ischemic heart disease
Tq − total cholesterol
HDLx − high-density lipoprotein cholesterol
HDL − high-density lipoproteins
OSAS − obstructive sleep apnea syndrome
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	5. SF-36 questionnaire, MMR index and Hamilton scale results in patients with MMBR group, quality of life (total) 253.5 ± 43.71 units of activity (FV), 1 year after surgery 420.7 ± 30 , 3 FV, 461.4 ± 32.3 FV after 3 years and 462.9 ± 33.5 FV after 5 y...
	6. Stenosis of the stomach due to omentopexy in the MMRB group, gastric stenosis, twisting, shrinking, bending of the stomach around its axis, leakage and bleeding from the steppler line were not observed, and in the MSBR group the first 2 complicatio...
	PRACTİCAL RECOMMENDATİONS

