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Comparison of Laparoscopic Sleeve Gastrectomy and Intragastric Balloon

Procedures

Laparoskopik Sleeve Gastrektomi ile intragastrik Balon Uygulamasinin Kiyaslanmasi

@ Fatih Tirkoglu, ® Serdar Yormaz

Department of General Surgery, Selguk University Faculty of Medicine, Konya, Tiirkiye

ABSTRACT

Objective: We aimed to compare laparoscopic sleeve gastrectomy
(LSG), which is proven to be effective for obesity, with intragastric
balloon procedure (IGB), a minimally invasive technique.

Methods: The study included patients admitted to our surgical clinic
between December 2018 and October 2021. During the study period,
106 patients with morbid obesity treated at our clinic were analyzed.
The results of 65 patients who underwent LSG and 41 who underwent
IGB were retrospectively evaluated. Demographic characteristics,
body mass index, and comorbidities were recorded. Furthermore, the
quality of life questionnaires that the participants completed before
the treatment procedures and one year after the treatment were
analyzed. p<0.05 value was considered statistically significant.

Results: The mean age of the patients was 42.97 years. The mean
preoperative body weight and BMI value were 122.75+11.03 kg
and 43.98+4.19 kg/m?, respectively, for the LSG patients, while they
were 122.75+11.03 kg and 43.9814.19 kg/m?, respectively, for the
IGB patients. The mean length of hospital stay was 3.31+0.80 days
in LSG and 1.12+0.40 days in IGB, and the mean operation time was
63.92+7.07 minutes in LSG and 21.66+4.39 minutes in IGB. Both results
were statistically significant (p<0.05). There was no mortality, and one
patient who underwent IGB experienced intolerance.

Conclusion: Both LSG and IGB procedures being performed today
are effective methods for obesity treatment. However, LSG is more
effective in improving obesity-related comorbidities and weight loss,
whereas IGB is a safe method that is more easily applicable, reversible,
and has lower complication rates.

Keywords: Laparoscopic sleeve gastrectomy, intragastric balloon,
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Amag: GlinimUzde obezite lizerine etkinligi ispatlanmis olan laparoskopik
sleeve gastrektomi (LSG) operasyonu ile minimal invaziv bir teknik olan
intragastrik balon (iGB) uygulamasini kiyaslamayi amagladik.

Yontemler: Calismamiz Aralik 2018 ile Ekim 2021 tarihleri arasinda cerrahi
klinigimize basvuran hastalar arasinda gerceklestirildi. Bu dénemde
klinigimizde morbid obezite nedeniyle tedavi gérmis olan 106 hasta
incelendi. LSG yapilan 65 hasta ve iGB uygulanan 41 hastanin sonuglari
retrospektif olarak degerlendirildi. Calismaya dahil edilen hastalarin
demografik ozellikleri, viicut kitle indeksleri, komorbiditeleri kaydedildi.
Ayrica hastalarin uygulanan tedavi prosedirleri 6ncesi ve tedaviden
bir yil sonra doldurmus olduklari, yasam kalitesini 6l¢en anketler analiz
edildi. p<0,05 degeri istatistiksel olarak anlamli kabul edildi.

Bulgular: Hastalarin genel ortalama yasi 42,97 idi. LSG cerrahisi
uygulanan hastalarin preoperatif viicut agirhigi ve vicut kitle indeksi
ortalamalari sirasiyla 122.75+11,03 kg ve 43,98+4,19 kg/m? idi.
iGB uygulamas! yapilan hastalarin ise preoperatif viicut agirhig ve
VKi ortalamalari sirasiyla 122,75+11,03 kg ve 43,98+4,19 kg/m?
idi. Ortalama hastanede kalis siiresi LSG’de 3,31%0,80 giin, IGB'de
1,12+0,40 gin olarak; operasyon siresi LSG'de 63,92+7,07 dakika,
iGB'de 21,66+4,39 dakika olarak bulunmustur. Bulunan her iki sonug
istatistiksel olarak anlamlidir (p<0.05). Calismaya katilan hastalarda
mortalite kaydedilmedi. iGB yapilan bir hastada intolerans saptandi.

Sonug: Giinimiizde uygulanmakta olan LSG ve iGB prosediirlerinin
her ikisi de obezitenin tedavisinde etkili yontemlerdir. Bununla birlikte
LSG, obeziteye bagh komorbiditelerin iyilesmesinde ve kilo kaybinda
daha etkili iken; IGB, daha kolay uygulanabilir, reversibl ve daha diisiik
komplikasyon oranlarina sahip, giivenli bir ydntemdir.

Anahtar Sozciikler: Laparoskopik sleeve gastrektomi, intragastrik
balon, obezite
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INTRODUCTION

Obesity is a health problem caused by an imbalance between energy
intake and use of energy (1). In recent years, its prevalence has been
increasing. It has been classified as a global epidemic by the World
Health Organization (2). Although various definitions of obesity
exist, body mass index (BMI) is currently used as a standardized
measure to ensure consistency in practice (3). The value is calculated
by dividing the weight in kilograms by the square of the height in
meters.

It has been revealed that many diseases are associated with obesity
from the past to the present. The primary diseases associated
with obesity include type 2 diabetes mellitus (DM), dyslipidemia,
hypertension, and obstructive sleep apnea syndrome (OSAS) (4-9).
Alongside comorbidities, the financial burden of obesity and related
health issues is increasing on healthcare systems (10,11). Numerous
approaches have been developed to fight obesity in response to
these challenges. Typically, these approaches are categorized into
two main groups: Surgical and non-surgical methods. When healthy
eating diets, physical activity, and behavioral therapies fail to produce
desired outcomes, invasive and surgical methods with proven
efficacy in weight loss are used (12). While laparoscopic sleeve
gastrectomy (LSG) is the most common bariatric surgery carried out
today, intragastric balloon procedure (IGB) is an increasingly popular
method (13-15). IGB can be performed independently for weight
loss, and there are instances where it is performed as a preparatory
step preceding the intended bariatric procedure (16). The aim of
this study was to investigate and compare the safety, efficacy, and
impact on quality of life (QoL) between LSG and IGB, both of which
are commonly used in bariatric surgery clinics.

MATERIALS AND METHODS

In this study, a total of 106 patients who underwent either LSG or
IGB between December 2018 and October 2021 at our surgical clinic
were retrospectively analyzed. While 65 of these patients underwent
LSG, 41 underwent the IGB procedure. Participants were between
18-65 years of age. Furthermore, the study included patients with
a BMI>40 kg/m? or those with a BMI>35 kg/m? accompanied with
obesity-related comorbidities. Patient data were obtained from
hospital archive files and the hospital’s electronic operating system.
Participants’ demographic and clinical characteristics, such as type
of procedure, age, gender, comorbidities, duration of the procedure,
length of hospital stay, and complications, were examined and
analyzed. In addition, body weight, BMI values, endoscopy forms
recorded during the pre-procedure and 12-month post-procedure
follow-up of the patients and our clinic’s standardized questionnaires
consisting of 40 questions assessing QoL were accessed and analyzed.
In the questionnaire, the highest score was 100, with a higher score
representing a higher QoL. Those with missing data were excluded
from the study. Following the protocols of our bariatric surgery
clinic, all patients were thoroughly briefed about the procedures
and provided written informed consent before any intervention.
All patients were evaluated by a multidisciplinary mechanism
consisting of endocrinology, pulmonology, cardiology, psychiatry,
and dietitian before the procedures were carried out by a surgical
team experienced in bariatric surgery and endoscopy. The study was
approved by the Selguk University of Medical Sciences local ethics
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committee (approval number: 2024/171, date: 12.03.2024) and
was conducted in accordance with the Declaration of Helsinki. LSG
was performed under general anesthesia, and the IGB procedure
was performed under sedation anesthesia. The IGB procedure
was performed endoscopically while the patient was in the lateral
decubitus position. The balloon was inflated in the stomach with
500 cc of saline solution and 50 cc of methylene blue, all within
direct visualization through endoscopy, reaching a total volume of
550 cc. Six months after the procedure, endoscopy was performed
to remove the balloon. The balloon was deflated entirely, and it
was extracted using a specialized instrument during the endoscopic
procedure. LSG was performed using a laparoscopic endostapler
with standard vertical stomach transection. After both procedures,
patients were admitted to the surgical department for treatment,
follow-up, and observation. Follow-ups were organized at 2 weeks,
3-months, 6-months and 12-months after the procedures.

Statistical Analysis

The IBM SPSS version 20.0 software was used for the statistical
analysis of the data. The Kolmogorov-Smirnov test was used to
assess whether the variables had a normal distribution. To compare
paired groups, the Student’s t-test was used for normally distributed
variables, and the Mann-Whitney U test was used for parameters
without a normal distribution. Multivariate cross-tabulations were
assessed using either the chi-square test or the Fisher Exact test.
Pre- and postoperative recovery scores within the same group were
analyzed using the Paired-Samples t-Test. Results were considered
statistically significant when p<0.05.

RESULTS

The study included 106 patients. While 65 patients underwent LSG,
41 underwent the IGB procedure. Among them, 61 were female
(57.5%), and 45 were male (42.5%). The mean age of patients
who underwent LSG surgery was 42.17+7.70 years. The mean
preoperative body weight and BMI of patients undergoing LSG
surgery were 122.75+11.03 kg and 43.98%4.19 kg/m?, respectively.
The mean age of patients who underwent the IGB procedure was
44.24+9.40 years. The mean preoperative body weight and BMI of
patients who underwent the IGB procedure were 122.75+11.03 kg
and 43.98+4.19 kg/m?, respectively. Patients undergoing LSG had
preoperative comorbidities of hypertension (51/65, 78.5%), DM
(33/65, 50.8%), dyslipidemia (43/65, 66.2%), and OSAS (13/65, 20%).
Patients who underwent IGB had preprocedural comorbidities of
hypertension (33/41, 80.5%), DM (20/41, 48.8%), dyslipidemia
(27/41, 65.9%), and OSAS (9/41, 22%). The mean length of hospital
stay was 3.31+0.80 (days) in the LSG group and 1.12+0.40 (days) in
the IGB group. The mean operation time was recorded as 63.92+7.07
minutes in the LSG group and 21.66%4.39 minutes in the IGB group
(Table 1). Short- and long-term complications of LSG and IGB were
analyzed and documented during hospital stay and follow-up (Table
2). Conservative treatment was applied to 3 patients who experienced
bleeding in the early postoperative period after LSG. No new surgical
intervention was needed. Following the IGB procedure, one patient
experienced intolerance to medical treatment, leading to premature
removal of the gastric balloon before its scheduled duration. During
the post-procedure follow-up, 10 patients (15.4%) in the LSG group
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and 8 patients (19.5%) patients in the IGB group experienced
gastroesophageal reflux (GER) symptoms. In the LSG group, 22
patients (33.8%) were diagnosed with esophagitis during the control
endoscopy, whereas in the IGB group, only 2 patients (4.9%) patients
were diagnosed with esophagitis. No mortality was noted among
the participants. Improvements in the comorbidities of the patients
at 12-month follow-up after the procedures are presented in Table
3. Statistically significant improvements in hypertension, DM, and
dyslipidemia were observed after LSG compared with IGB (p<0.05).
The comparison of patients’ QoL scores between the LSG and IGB
groups before and 12 months after the procedure, according to
the results of the standardized QoL measurement questionnaire,
is presented in Table 4. Despite a greater increase in QoL observed
in the LSG group compared with the IGB group, there was no
statistically significant difference between them (p>0.05). Moreover,
the LSG and IGB groups were separately evaluated for their effects
on QolL. The results demonstrated that both procedures led to
improvements in QOL, as illustrated in Table 5.

Finally, the 12-month pre-procedure and post-procedure changes in
body weight, BMI changes and weight loss rates of the participants
were compared, as presented in Table 6.

DISCUSSION
Table 1. Demographic and clinical characteristics of the patients
LSG, n=65 IGB, n=41 p
n (%) n (%)
Age (Years) 42.17+7.70 44.24+9.40 0.360
Gender
Female 38(58.5) 23 (56.1) 0.810
Male 27 (41.5) 18 (43.9)

Weight before the
procedure (kg)

122.75£11.03 118.44+11.84 0.069

BMI before the procedure  43.98+4.19 43.32+3.69 0.078
(kg/m?)

Hypertension

Yes 51(78.5) 33 (80.5) 0.802
No 14 (21.5) 8(19.5)

Diabetes

Yes 33 (50.8) 20 (48.8) 0.842
No 32 (49.2) 21(51.2)

Dyslipidemia

Yes 43 (66.2) 27 (65.9) 0.975
No 22 (33.8) 14 (34.1)

OSAS

Yes 13 (20) 9(22) 0.809
No 52 (80) 32(78)

Duration of hospital stay 3.31+0.80 1.1240.40 <0.001
(days)

Duration of procedure 63.92+7.07 21.66+4.39 <0.001
(minutes)

LSG: Laparoscopic sleeve gastrectomy, IGB: Intragastric balloon, BMI:
Body mass index, OSAS: Obstructive sleep apnea syndrome (Statistically
significant p values are written in bold)

Table 2. Comparison of complications

LSG IGB p

n (%) n (%)
Pain
Yes 15 (23.1) 5(12.2) 0.207
No 50 (76.9) 36 (87.8)
Bleeding 0.282
Yes 3(4.6) 0(0)
No 62 (95.4) 41 (100)
Esophagitis
Yes 22 (33.8) 2 (4.9) <0.001
No 43 (66.2) 39(95.1)
GER Symptoms
Yes 10 (15.4) 8(19.5) 0.581
No 55 (84.6) 33(80.5)
Intolerance
Yes 0(0) 1(2.4) 0.387
No 65 (100) 40 (97.6)

GER: Gastroesophageal reflux, LSG: Laparoscopic sleeve gastrectomy, IGB:
Intragastric balloon

Table 3. Comorbidity assessment 12 months after LSG and IGB

LSG IGB p
n (%) n (%)

Hypertension 0.001

Improved 38 (74.5) 13 (39.4)

Not improved 13 (25.5) 20 (60.6)

Total 51 (100) 33 (100)

Diabetes 0.007

Improved 24 (72.7) 7 (35)

Not improved 9(27.3) 13 (65)

Total 33 (100) 20 (100)

Dyslipidemia 0.028

Improved 29 (67.4) 11 (40.7)

Not improved 14 (32.6) 16 (59.3)

Total 43 (100) 27 (100)

OSAS 0.609

Improved 11 (84.6) 6 (66.7)

Not improved 2 (15.4) 3(33.3)

Total 13 (100) 9 (100)

OSAS: Obstructive sleep apnea syndrome, LSG: Laparoscopic sleeve
gastrectomy, IGB: Intragastric balloon

Obesity is a global public health problem with its increasing
prevalence, affectingindividuals of allages (17,18). Numerous surgical
and non-surgical interventions exist to address this condition, with
new ones continually emerging alongside advancements in medical
science (19-21). Bariatric surgery is the most effective treatment
method for obesity (22). LSG is the most common bariatric procedure
(23). However, surgical methods are invasive and generally lead to
irreversible changes in body anatomy and physiology. Given this
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awareness, IGB, despite being a relatively recent technique, has
emerged as a noteworthy option for patients who prefer to avoid
surgical interventions. In our study, in which we compared the LSG
and IGB methods, the IGB application was attractive for patients
given its shorter hospital stay and procedure duration. Furthermore,
the fact that IGB does not require general anesthesia is another
factor that simplifies the procedure. Complications that may occur
following bariatric treatment procedures include pain, bleeding,
GER symptoms, esophagitis, and intolerance. Control endoscopy
should be particularly conducted in patients with symptoms of
GER, such as chronic cough, epigastric pain, and regurgitation, to
determine whether concurrent esophagitis exists. When evaluating
the two procedures investigated in our study for complications,
the esophagitis after LSG was significantly higher. According to the
findings of a study published by Lim et al. (24) in 2020, some patients
required revision surgery due to the occurrence of esophagitis
that was resistant to medical treatment following LSG. Similarly,
previous studies have indicated an increase in both the severity
and prevalence of esophagitis following LSG (25). Although LSG
tends to cause bleeding and pain to a greater extent than IGB, the
observed differences were not statistically significant. However,
a higher proportion of patients experienced GER symptoms with
IGB than with LSG. Moreover, there is a risk of intolerance to
IGB, which, if it occurs, may lead to incomplete treatment for the
patient. Hypertension, DM, dyslipidemia, and obstructive sleep
apnea syndrome are among the most prevalent obesity-related

Table 4. Comparison of the LSG and IGB groups in terms of quality of
life

LSG IGB p
n=65 n=41
Pre-procedure quality of life 67.22+8.38  71.32+7.66  0.021
score
Quiality of life score at 84.12+5.31 85.51+5.10  0.340

12-months post-procedure

Changes in quality of life scores  16.91+10.52 14.20+9.62  0.220

LSG: Laparoscopic sleeve gastrectomy, IGB: Intragastric balloon

Table 5. Evaluation of quality of life improvements within the groups

Preprocedure  Quality of life score at p
quality of life 12-months after the
score procedure
LSG 67.22+8.38 84.12+5.31 <0.001
IGB 71.32+7.66 85.51+5.10 <0.001

LSG: Laparoscopic sleeve gastrectomy, IGB: Intragastric balloon

Table 6. Comparison of the LSG and IGB methods in terms of their
results

LSG IGB p
n=65 n=41
BMI change (kg/m?2) 11.1245.02 8.124+5.41 0.002

37.11+£12.89
59.86+6.36

27.51+13.87 0.001
45.27+6.02 <0.001

Body weight change (kg)

Loss of excess weight (%)

LSG: Laparoscopic sleeve gastrectomy, IGB: Intragastric balloon
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comorbidities. Upon analyzing the 12-month results of LSG and IGB,
it became evident that LSG was notably better, particularly regarding
improvements in comorbidities such as hypertension, DM, and
dyslipidemia. Proportionally better outcomes were observed with
LSG regarding improvement in OSAS. Nonetheless, as a minimally
invasive method, IGB alone was also able to achieve significant
reductions in comorbidities. One of the most comprehensive studies
on this subject to date is a retrospective study conducted by Genco et
al. (26) in Italy, which included 2515 patients. According to the study,
the rate of improvement in comorbidities was 44.8% in patients
who underwent IGB. Several studies have highlighted the beneficial
effect of weight loss on comorbidities and associated mortality (27-
32). In our study, both LSG and IGB were found to improve the QoL
of the participants positively. Based on the patients’ QoL scores
before the procedure, the increase in LSG was higher than that of
IGB at the 12-month follow-up, although not statistically significant.
Pre-procedure QoL scores were higher in the IGB group. From this
perspective, patients undergoing LSG initially have a lower QoL, and
this factor should be considered when selecting the appropriate
method for individual patients. Upon analysis of patients for weight
loss and reduction in BMI, although both procedures proved to be
viable options, our study revealed that LSG was more effective than
IGB. Moreover, despite studies suggesting that IGB is suitable for
patients with a BMI of 30-40 kg/m?, the initial mean BMI for the IGB
group in our study was above 40 kg/m?, yet effective results were
achieved (33).

Study Limitations

The retrospective nature, single-center design, and the absence of
longer follow-up results were the limitations of this study.

CONCLUSION

Weight loss plays an important role in the successful management
of obesity and its associated comorbidities. The method chosen
to achieve weight loss should be both appropriate and effective
while ensuring safety. LSG, which is a surgical intervention, is more
effective in improving comorbidities and weight loss. On the other
hand, IGB, which is a minimally invasive approach, is associated
with fewer complications, shorter hospitalization and procedure
durations, easier applicability, and reversibility.
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