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Streszczenie

Wstęp: Chorobliwa otyłość jest jednym z głównych pro-
blemów zdrowotnych w krajach rozwiniętych. Leczenie 
obejmuje wiele sposobów, jednak najbardziej skuteczne 
są zabiegi chirurgiczne. Szczególnie przydatne ze względu 
na minimalną inwazyjność są operacje laparoskopowe.

Celem pracy było porównanie efektywności i jakości 
życia pacjentów operowanych z powodu chorobliwej otyło-
ści drogą laparoskopowej gastrektomii rękawowej (laparo-
scopic sleeve gastrectomy – LSG) lub operacji laparosko-
powego ominięcia żołądka metodą Roux Y (laparoscopic 
Roux‍‑en‍‑Y gastric by‍‑pass – LRYGB) wykonanych przez 
jednego chirurga na jednym oddziale chirurgicznym.

Materiał i metody: W latach 2006–2011 na Oddziale Chi-
rurgii Ogólnej i Naczyniowej Specjalistycznego Szpitala im. 
Prof. Alfreda Sokołowskiego dwoma metodami operowano 
74 pacjentów z chorobliwą otyłością (54 kobiety, 20 męż-
czyzn). Wykonano zabieg LSG u 33 pacjentów (24 kobiety, 
9 mężczyzn) i LRYGB u 41 pacjentów (30 kobiet, 11 męż-
czyzn). Średni wiek pacjentów w grupach wynosił odpowied-
nio dla pacjentów operowanych drogą LSG 42,4 lat, a dla 
operowanych metodą LRYGB – 45 lat. Wskaźnik masy ciała 
wynosił 46,5 ±8,9 kg/m2 w grupie LSG i 45,1 ±4,4 kg/m2 dla 
grupy LRYGB; wartości były porównywalne. Niezależny 

obserwator (pielęgniarka operacyjna) oceniał pacjentów 
w okresie do 6 miesięcy (37 pacjentów) i pomiędzy 7. a 36. 
miesiącem (37 pacjentów) po zabiegu operacyjnym. Jakość 
życia pacjentów oceniano za pomocą standaryzowanego 
kwestionariusza Gastrointestinal Quality of Life Index 
(GIQLI, wersja polska) wraz z dodatkowymi pytaniami 
dotyczącymi aktywności seksualnej, fizycznej i innych 
form aktywności przed zabiegiem operacyjnym oraz po nim.

Wyniki: Nie obserwowano poważniejszych powikłań 
wczesnych i  odległych w  obu grupach pacjentów, jed-
nakże jeden pacjent w każdej grupie czuł stały dyskom-
fort po zabiegu operacyjnym (odpowiednio 2,44% i 3,03%). 
Odsetki utraty nadmiaru wagi w obu grupach były podobne 
i wynosiły odpowiednio: po 6 miesiącach 38,5% dla zabiegu 
LSG oraz 39.9% dla LRYGB, a po 7–36 miesiącach 64,5% 
dla zabiegu LSG oraz 66,9% dla LRYGB. Ocena jakości 
życia ujawniła istotnie niższe wartości dla objawów podsta-
wowych po operacji LRYGB w porównaniu do LSG, lecz 
po LSG nieco częściej występowały zaparcia. Jednakże 
sumaryczna ocena wartości GIQLI u pacjentów po obu 
rodzajach zabiegów operacyjnych była porównywalna, 
a różnica nieistotna statystycznie (110,6 dla zabiegu LSG 
vs 108,7 dla LRYGB). W obu grupach doszło do istotnej 
poprawy aktywności seksualnej i aktywności fizycznej 
po zabiegu operacyjnym.
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Wniosek: Nie stwierdzono istotnych różnic w efektywności 
i w jakości życia pacjentów po LSG w porównaniu do LRYGB.

H a s ł a:	 chirurgia otyłości – gastrektomia rękawowa – omi-
nięcie żołądka metodą Roux Y – jakość życia – 
efektywność.

Summary

Introduction: Morbid obesity is nowadays one of the 
major problems of well developed countries. Treatment of 
this disease comprises many modalities, but the most success-
ful are surgical ones. With the advent of laparoscopic opera-
tions it became clear that these are particularly useful for 
operation in obese patients due to their minimal invasiveness.

The aim of the study was to compare the effectiveness 
and quality of life of patients operated on for morbid obes-
ity by laparoscopic sleeve gastrectomy (LSG) and laparo-
scopic Roux‍‑en‍‑Y gastric by‍‑pass (LRYGB) by one surgeon 
in one surgical centre.

Material and methods: Between 2006–2011 in the 
Department of General and Vascular Surgery, Szczecin
‍‑Zdunowo Specialist Hospital, 74 morbidly obese patients 
(54 F, 20 M) were operated on by two methods. Mean age 
(42.4 and 45 years), and body mass index (46.5 ±8.9 kg/m2 
for LSG and 45.1 ±4.4 kg/m2 for LRYGB) respectively, were 
comparable. One surgeon in one centre performed LSG in 
33 patients (24 F, 9 M) and LRYGB in 41 patients (30 F, 
11 M). An independent observer evaluated patients at times 
of up to 6 months (37 pts), and after 7 months to 36 months 
(37 pts) postoperatively. Quality of life was assessed by the 
Gastrointestinal Quality of Life Index (GIQLI) question-
naire, with accessory questions concerning sexual, physical 
and other activities before and after intervention.

Results: There were no serious short or long term com-
plications in either group of patients, although one patient in 
each group felt permanent postoperative discomfort (2.44% 
and 3.03%). Percentages of excess weight loss in both groups 
were similar and reached after 6 months 38.5% for LSG, 
39.9% for LRYGB, and after 7–36 months 64.5% for LSG, 
66.9% for LRYGB respectively. Quality of life assessment 
revealed significantly lower values in core symptoms for 
patients after LRYGB compared to LSG, but after LSG 
constipation was slightly more frequent. However, the gen-
eral GIQLI score for patients after both types of surgery 
was statistically insignificant (110.6 for LSG versus 108.7 
for LRYGB). In both groups sexual and physical activities 
significantly improved after operation. 

Conclusion: There were no significant differences in effec-
tiveness and quality of life in patients after laparoscopic sleeve 
gastrectomy and laparoscopic Roux‍‑en‍‑Y gastric by‍‑pass.

K ey   w o r d s:	 obesity surgery – Roux‍‑en‍‑Y gastric 
bypass – sleeve gastrectomy – quality of 
life – effectiveness.

Introduction

Morbid obesity is nowadays one of the major problems 
of well developed countries. Treatment of this disease com-
prises many modalities, but the most successful are sur-
gical ones. With the advent of laparoscopic operations it 
became clear that these are particularly useful for operation 
in obese patients due to their minimal invasiveness. Among 
other operations laparoscopic sleeve gastrectomy (LSG) 
and laparoscopic Roux‍‑en‍‑Y gastric bypass (LRYGB) seem 
to be the most promising, offering good excess weight loss 
(EWL) and low morbidity and mortality [1, 2]. Although 
the procedures are widely used, the effectiveness of these 
operations and the quality of life of patients still requires 
investigation worldwide. 

The aim of the study was to compare the effectiveness 
and the quality of life of patients operated on for morbid 
obesity by LSG and LRYGB by the same surgeon in one 
surgical centre.

Material and methods 

Between 2006 and 2011, in the Department of General 
and Vascular Surgery, Szczecin‍‑Zdunowo Specialist Hospital, 
74 patients (54 F, 20 M) who matched the inclusion criteria 
were operated on by two methods (LSG and LRYGB). Mean 
patient age was (42.4 and 45 years respectively), and BMI 
(46.5 ±8.9 kg/m2 for LSG and 45.1 ±4.4 kg/m2 for LRYGB) 
respectively, were comparable. The same surgeon in one 
centre performed LSG in 33 patients (24 F, 9 M) and LRYGB 
in 41 patients (30 F, 11 M). The LRYGB technique included 
the formation of a small (50 cc) gastric pouch, a 25 mm sta-
pler antecolic antegastric side to side gastro‍‑jejunostomy 
to a 150 cm antecolic alimentary limb, and an exclusion 
of 100 cm of biliopancreatic limb side to side anastomosis. 
All anastomoses were done by the stapler technique. The 
LSG was done over a 34 F bougie beginning approximately 
3–4 cm from the pylorus towards the angle of His, by the 
linear stapler overlap technique. No drains were left in the 
peritoneal cavity. An independent observer assessed these 
patients in time intervals up to 6 months (37 pts), and after 
7–36 months (37 pts) postoperatively, when patients were 
investigated and filled out the questionnaire.

Study design

In this nonrandomized, prospective, parallel group trial, 
all patients underwent complete evaluation after the respec-
tive bariatric operation and during follow‍‑up, including 
EWL calculations and quality of life assessment. Inclusion 
criteria comprised: body mass index (BMI) above 35 kg/m2 
with related comorbidity or 40 without comorbidities, age 
18–60 years [3]. Exclusion criteria included: BMI above 
70 kg/m2, poorly controlled medical or psychiatric disorders, 
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previous major gastrointestinal surgery, active gastroin-
testinal ulcer or gastro‍‑oesophageal reflux disease, diag-
nosed or suspected malignancy. Indication for the type of 
surgical procedure was based on clinical criteria. Ethical 
committee clearance was obtained from the local review 
board, and written informed consent was taken from every 
patient before enrolment.

Effectiveness of the procedure assessment

This was presented as percentage of EWL at a time up 
to 6 months and after 7–36 months after the operation. The 
intended results included percentages of excess weight loss 
up to 30% in 6 months and up to 60% in 12 months [4].

Quality of life assessment

The Gastrointestinal Quality of Life Index (GIQLI) 
questionnaire, created in 1994 by Eypasch et al. and then 
translated into Polish and validated in the year 2005 [5], is 
used to assess the health‍‑related quality of life of patients 
with gastrointestinal diseases. The questionnaire comprises 
36 items assessing 5 aspects of life: core symptoms, physical 
items, psychological items, social items, and disease‍‑specific 
items. Respondents answered every question on a scale: 
0–4 (0 – worst score, 4 – best score). Total score revealed 
actual quality of life. The maximum score is 144. Acces-
sory questions concerned demographic data, BMI change, 
education level, place of residence, professional, sexual and 
physical activity before and after intervention, sport, ali-
mentary behaviour change, and lifestyle change. Motivation 
for the bariatric operation was also asked about.

Statistical analyses

Statistical calculations were made on the MS Excel 
2007 and the statistical software package Statistica 7.1 PL. 
To verify the statistical significance of the answers to the 
GIQLI questionnaire the U Mann–Whitney test was applied; 
to assess the statistical significance of other questions Wil-
coxon or structural index tests were performed. Values are 
presented as minimal, maximal, mean and standard devia-
tion value or median with quartiles. A statistical significance 

was considered at a level of p < 0.05. Table 1 provides the 
baseline demographics of the two groups of patients of the 
present study.

Regarding place of residence, about half of the patients 
in both groups lived in towns of up to 100,000 inhabitants – 
17 (53.5%) for LSG and 22 (53.6%) for LRYGB; 8 (25%) for 
LSG and 15 (36.6%) for LRYGB lived in larger towns. Only 
7 (22%) for LSG and 4 (10%) for LRYGB lived in the coun-
tryside. The youngest patient for LSG was 22; the oldest 60 
years old. For LRYGB the youngest was 23, the oldest 60. 
Table 2 describes co‍‑morbidities in the study groups.

As a major co‍‑morbidity there was hypertension in more 
than 50%, there were also spine and joint diseases – nearly 
42%, diabetes 28%, heart diseases 15%, and others: thyroid 
problems (3), bronchial asthma (2), depression (1), DVT (1), 
lower limb oedema (1), varicose veins (1). Twenty percent 
of patients declared no co‍‑morbidities.

Motivations for weight loss surgery are given in 
table 3.

In the majority of patients the deterioration of health 
status was the main motivating factor for bariatric surgery. 
Co‍‑morbidities, lack of acceptance in society, and sexual 
problems were also important. Among other reasons given as 
motivation were: general appearance (1), psychological prob-
lems (1), attempt to extend life (1), lack of self‍‑acceptance (1), 
unsuccessful attempt to lose weight (1), inability to practice 
their profession (swimming coach – 1).

T a b l e  1. Baseline demographics of the two groups

Operation/data Number of 
patients

Mean 
age Male Female

Education Professional activity
primary technical secondary high school yes no

Laparoscopic 
sleeve 
gastrectomy

33 (44.6%) 45 ±10.9 9 (27%) 24 (73%) 1 (3%) 7 (21%) 17 (51.5%) 8 (24%) 22 (67%) 11 (33%)

Laparoscopic 
Roux‍‑en‍‑Y 
gastric bypass

41 (55.4%) 42.5 ±10 11 (27%) 30 (73%) 5 (12%) 6 (15%) 14 (34%) 16 (39%) 33 (80.5%) 8 (19.5%)

T a b l e  2. Preoperative comorbidities in 74 patients

Concomitant diseases Number of patients
Hypertension 41 (55.4%)
Spine and joint diseases 31 (41.9%)
Diabetes 21 (28.4%)
Heart diseases 11 (14.9%)
Other 9 (39.2%)
No comorbidities 16 (20.3%)

T a b l e  3. Motivations for weight loss surgery in 74 patients

Motivation Number of patients
General health deterioration 58 (78.4%)
Comorbidities 29 (39.2%)
Acceptance in society 27 (36.5%)
Sexual problems 11 (14.9%)
Other 6 (8.1%)
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The body mass indexes of patients before the operation 
are given in table 4. Both groups were comparable.

Results

There was no major short or long term complications 
after both types of operation, although one patient in each 
group felt permanent postoperative discomfort (2.44% and 
3.03%). Excess weight loss is given in table 5.

Percentages of excess weight loss after 6 and 7–36 
months in both groups were similar and reached 38.5% 
for LSG, 39.9% for LRYGB and 64.5% for LSG, 66.9% for 
LRYGB respectively, but weight between up to 6 months 
and above 7 to 36 months dropped significantly (p < 0.001). 
The proportion of patients who achieved EWL greater than 
50% at 7–36 months postoperatively was slightly more than 
75% in both groups. The average percentages of BMI loss 
in the time of observation up to 36 months postoperatively 
were also similar and reached 25.1% for LSG, and 23.8% for 
LRYGB (NS). The range of improvement of comorbidities 
was similar in both groups in the time of observation.

The results of the quality of life questionnaire are given 
in table 6.

The quality of life assessment revealed significantly 
lower values in core symptoms in patients after LRYGB 
compared to LSG (pain, fullness in the epigastrium, flatu-
lence, release of gases, belly bulging, sudden unexpected 
movement of the intestine, etc.) but in patients after LSG 
constipation was slightly more frequent. However, general 
the GIQLI score for patients after both types of surgery 
was statistically insignificant (110.6 for LSG vs 108.7 for 
LRYGB).

In both groups sexual and physical activity significantly 
improved after operation, without differences between 
groups.

Sexual activity improvement – measured in a scale from 
1 (worst possible result) to 10 (best possible result) before 

the operation (mean 6 SD ±2 for both methods p = 0.29) and 
after the operation (mean 9 ±1 for LSG and mean 8 ±1 for 
LRYGB, p = 0.087) was comparable in both groups. However, 
in both groups the improvement before 6 months compared 
to results after 7–36 months was significant (p < 0.001).

Physical activity improvement was also reported by the 
majority of patients – 30 out of 33 (90.9%) for LSG and 39 
out of 41 (95.1%) for LRYGB.

Discussion

In this nonrandomized prospective study the data of 
patients operated on by two techniques, LSG and LRYGB, 
were analyzed in two groups, within observation time of up 
to 6 months, and 7–36 months postoperatively. Both proce-
dures were performed in one centre by one surgeon with 
equal experience in both procedures. Data were collected 
by an independent observer – a registered nurse. According 
to European Association for Endoscopic Surgery guide-
lines for bariatric surgery outcome assessment after surgery 
should include weight loss and maintenance, nutritional sta-
tus, comorbidities and quality of life. Patients should be seen 
3–8 times during the first postoperative year, 1–4 times dur-
ing the second year, and once or twice a year thereafter [3]. 
In the present study, in most cases weight loss outcomes did 
not differ significantly for assessments at up to 6 months, and 
7–36 months, nor did comorbidities and quality of life. Excess 
weight loss within the first year after open sleeve gastrectomy 
as the sole procedure has been reported to range between 
33% and 45%, and after open LRYGB usually results in 
60% to 70% according to technical modifications relating 
to gastric pouch construction, gastro‍‑jejunal anastomosis, 
and length of alimentary and biliopancreatic limbs. There 
was no evidence that the laparoscopic approach can change 
these results [3]. In the present study mean EWL 64.45% 
for LSG vs 66.86% for LRYGB, similar for both methods, 
fulfils the criterion of the effectiveness of the procedures.

T a b l e  4. Body mass index of patients before the procedure (kg/m2)

Operation Number of 
patients Min. Max. Mean SD± p

Laparoscopic sleeve gastrectomy 33 36.6 68 46.54 8.93
NSLaparoscopic Roux‍‑en‍‑Y gastric bypass 41 38.3 52.6 45.15 4.43

All patients 74 36.6 68 45.76 6.8

T a b l e  5. Excess weight loss in % in time in both methods

Time from the operation Type of 
operation

Number of 
patients Min. Max. Lower 

quartile Median Upper 
quartile p

Up to 6 months
(n = 37)

LSG 17 11.61% 92.69% 23.51% 38.54% 51.81%
0.84

LRYGB 20 12.04% 96.16% 24.39% 39.99% 53.75%
Between 7–36 months
(n = 37)

LSG 16 25.82% 97.33% 51.49% 64.45% 76.78%
0.8

LRYGB 21 26.78% 100.97% 53.42% 66.86% 79.65%

LSG – laparoscopic sleeve gastrectomy, LRYGB – laparoscopic Roux‍‑en‍‑Y gastric bypass
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Laparoscopic Roux‍‑en‍‑Y gastric bypass is presently the 
gold standard, resulting in greater weight loss than purely 
restrictive procedures; LSG is a novel bariatric procedure 
that avoids intestinal bypass [6]. Among other bariatric 
interventions LSG has been recently identified as an inde-
pendent effective operation [7]. Formerly it was considered 
a part of other more complicated interventions like duo-
denal switch [1, 8, 9]. The weight loss after this interven-
tion is not only due to the reduction of gastric capacity, but 

also to the removal of gastric fundus, a site of production 
of ghreline – a hypothetical hormone of appetite [6, 10, 11]. 
Furthermore, performing this procedure does not exclude 
reoperation and applying other bariatric techniques if EWL 
is not considered adequate [2, 6]. Similarly to our findings, 
others present no significant difference in the effectiveness 
of LSG in comparison with LRYGB in EWL at the same 
time of observation [6, 12, 13, 14]. Furthermore, both proce-
dures achieve equivalent improvement in glycemic control 
over a 1‍‑year follow‍‑up period [6, 10, 12]. The improvement 
of lipid profile after LSG is only slightly worse than after 
LRYGB [12]. At 30‍‑day analysis LSG is associated with 
a shorter operating time and fewer early minor complica-
tions compared to LRYGB. There are no significant differ-
ences in major complications or early reoperations [15]. This 
study, assessing patients at a time of up to 6 and from 7–36 
months after the operation presenting the results during the 
process of weight loss, confirms the high effectiveness of 
both procedures, although it does not show any significant 
differences in both methods regarding excess weight loss 
and the quality of life of patients. However, others in longer 
term follow‍‑up show significantly better EWL in patients 
after LRYGB in 2 years, equalizing after 3 years of investi-
gation [16]. The mortality and morbidity rates and hospital 
stay for both LSG and LRYGB procedures are significantly 
lower than, e.g. for biliopancreatic diversion, which can 
force bariatric surgeons to chose these techniques [15]. The 
risk of leak after LSG, although small (2.4%), found usu-
ally at the proximal third of the stomach, is mostly diag-
nosed after discharge from the hospital [16]. However, one 
can not recommend one primary procedure over another 
as each procedure poses different risks and benefits. The 
chosen surgical method should be based on specific patient 
goals and motivations, and the surgeon’s and institution’s 
expertise and experience. Laparoscopic procedures are now 
preferred over open ones due to lower early postoperative 
morbidity and mortality [17].

The GIQLI questionnaire is capable of providing infor-
mation on generic as well as on specific aspects of digestive 
symptoms and quality of life. For this reason, GIQLI has 
been extensively used in different pathologies and to evaluate 
medical treatments or surgical procedures performed on the 
digestive tract [18]. There are other questionnaires avail-
able, some of them made for bariatric purposes [19, 20, 21], 
but currently most authors chose the GIQLI questionnaire, 
maybe because of good correlation between the degree of 
obesity (BMI) and the alteration of the GIQLI global and 
subscales scores [22]. Thus, the questionnaire was chosen 
for the present study. Quality of life deterioration, a fre-
quent motivation for bariatric surgery, increasing after the 
procedure to the nearly normal range does not favour any 
operative technique in this study. Taking into account that 
the score of quality of life of obese patients without opera-
tion reported by other sources at a range of 95 points, and 
the score for healthy populations of similar age reaches 
122 points [23] values 110.6 for LSG and 108.7 for LRYGB, 

T a b l e  6. Gastrointestinal quality of life index questionnaire for 
laparoscopic sleeve gastrectomy compared with laparoscopic Roux‍‑en‍‑Y 

gastric bypass

Aspects of life
Laparoscopic 

sleeve 
gastrectomy

Laparoscopic 
Roux‍‑en‍‑Y 

gastric bypass
Core symptoms (p = 0.04)*

Pain 3.27 ±0.84 3.19 ±0.81
Bloating 3.30 ±0.73 3.05 ±1.05
Epigastric fullness 2.91 ±0.80 2.51 ±1.03
Flatus 2.70 ±0.88 2.32 ±1.08
Belching 2.97 ±0.81 2.78 ±1.08
Bowel frequency 3.58 ±0.66 3.14 ±0.96
Abdominal noises 3.27 ±0.84 2.41 ±1.07
Restricted eating 2.12 ±1.22 2.27 ±1.20
Enjoyment with eating 2.85 ±0.91 2.83 ±1.09
Fatigue 2.45 ±0.90 2.37 ±0.86

Physical items (p = 0.66)
Strength loss 2.79 ±1.17 2.88 ±1.23
Feeling unwell 2.61 ±0.90 2.76 ±0.73
Feeling unfit 2.70 ±1.10 2.80 ±1.10
Endurance loss 2.91 ±1.28 3.00 ±1.24
Waking up at night 3.21 ±0.99 2.54 ±1.42
Appearance 2.94 ±0.97 2.71 ±1.17

Psychological items (p = 0.66)
Sadness 2.85 ±1.00 2.88 ±1.10
Nervousness 2.73 ±0.98 2.88 ±0.98
Frustration 3.00 ±1.06 3.02 ±0.88
Happiness 2.85 ±0.76 2.85 ±0.96
Bothered by treatment 3.39 ±1.09 3.54 ±0.78
Coping with stress 2.97 ±0.88 3.02 ±1.01

Social items (p = 0.73)
Daily activities 3.21 ±1.19 3.41 ±0.77
Leisure activities 3.15 ±1.09 3.24 ±0.86
Sexual life 3.55 ±0.90 3.39 ±1.14
Personal relations 3.61 ±1.09 3.61 ±0.80

Disease‍‑specific items (p = 0.99)
Regurgitation 3.06 ±0.97 3.20 ±0.84
Dysphagia 3.30 ±1.05 3.37 ±0.86
Eating speed 2.85 ±1.15 2.93 ±1.17
Nausea 2.97 ±1.07 3.05 ±0.89
Diarrhoea 3.55 ±0.90 3.15 ±1.01
Bowel urgency 3.45 ±0.75 3.17 ±0.86
Constipation 2.64 ±1.19 3.07 ±1.06
Blood in stool 3.73 ±0.84 3.88 ±0.40
Heartburn 3.39 ±1.03 3.76 ±0.70
Uncontrolled stools 3.79 ±0.65 3.68 ±0.65
Total score (p = 0.56) 110.61 ±34.66 108.66 ±34.87

* Comparison of aspects of life in both groups
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indicate substantial improvement of QOL. Some other stud-
ies investigating quality of life after both operations share 
this opinion [23, 24].

Sexual life and physical activity also substantially 
improve in both groups, which seems obvious with weight loss.

Conclusion

In observation time up to 36 months after the proce-
dure there is no difference in the effectiveness of lapar-
oscopic sleeve gastrectomy and laparoscopic Roux‍‑en‍‑Y 
gastric bypass in terms of weight loss and quality of life. 
Both procedures significantly improve the total GIQLI score 
to a similar extent. However, these results require confirma-
tion in larger groups of patients in randomized studies.
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