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ABSTRACT

This study aimed to evaluate the weight-loss efficacy, tolerability, and safety of intragastric balloon (IGB) therapy as a minimally invasive
alternative for patients who do not undergo bariatric surgery. Between June 2022 and October 2024, liquid-filled IGBs were endoscopically
placed in 56 patients (aged 18-65 years, BMI > 27 kg/m?) who had failed to lose weight through lifestyle modifications. Following the
exclusion of cases involving intolerance and one patient who required early removal due to pregnancy, data from 51 patients (51% female;
mean age 29.4 years; mean baseline BMI 34.8 kg/m?) were retrospectively analyzed at the 6-month follow-up. Results demonstrated
significant weight loss, with mean weight decreasing from 103.4 kg to 89.3 kg (—14.1 kg), representing a 13.7% Total Body Weight Loss
(TBWL) and 57.5% Excess Weight Loss (EWL). Optimal results were observed in the BMI 30-35 kg/m? subgroup (TBWL 17.4%, EWL
68.9%; p<0.05). While advancing age showed a statistically significant positive correlation with weight loss, this relationship was modest in
clinical strength. The treatment was well-tolerated, with only a 7.2% intolerance rate and no major complications. In conclusion, IGB therapy
is a safe and effective short-term intervention, providing optimal results in patients with a BMI of 30-35 kg/m? and showing a modest
positive correlation with advancing age.
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Intragastrik Balon Uygulamasinin Obezitenin Cerrahi Disi Yonetimindeki Rolii: Etkinlik, Tolerans ve Komplikasyonlar

OZET

Bu calisma, bariatrik cerrahiye uygun olmayan hastalar i¢in minimal invaziv bir alternatif olarak intragastrik balon (IGB) tedavisinin kilo
verme etkinligini, toleransini ve giivenligini degerlendirmeyi amaglanmugtir. Haziran 2022 ile Ekim 2024 tarihleri arasinda, yasam tarzi
degisiklikleri ile kilo vermeyi basaramayan 56 hastaya (18-65 yas arasi, VKI > 27 kg/m?) endoskopik olarak siv1 dolu iGB yerlestirilmistir.
Intolerans vakalar1 ve gebelik nedeniyle erken ¢ikarma gerektiren bir hasta diglandiktan sonra, 51 hastanin verileri (yiizde 51 kadin; ortalama
yas 29.4; baslangig VKI 34.8 kg/m?) alt1 ayhk takip sonunda retrospektif olarak analiz edilmistir. Sonuglar anlamli kilo kayb1 gostermistir:
ortalama agirlik 103.4 kg'dan 89.3 kg'a diismiis (—14.1 kg), bu da %13.7 Toplam Viicut Agirhigi Kayb1 (TBWL:Total Body Weight Loss) ve
%>57.5 Fazla Kilolardan Kayip (EWL:Excess Weight Loss) saglamustir. En iyi sonuglar VKI 30-35 kg/m? alt grubunda gézlenmistir (TBWL
%17.4, EWL %68.9; p<0.05). ilerleyen yas, kilo kayb ile istatistiksel olarak anlamli pozitif korelasyon gdsterse de, bu iliski klinik diizeyde
sinirli kalmistir. Tedavi, sadece %7.2 intolerans oran1 ve majér komplikasyon gériilmemesi ile iyi tolere edilmistir. Sonug olarak, IGB
tedavisi, VKI 30-35 kg/m® arahigindaki hastalarda iyi sonuglar saglayan ve ilerleyen yasla birlikte simrh diizeyde pozitif korelasyon
gosteren, giivenli ve etkili bir kisa vadeli miidahaledir.

Anahtar Kelimeler: Obezite. intragastrik balon. Endoskopik bariatrik tedavi. Kilo kayb1. Komplikasyonlar.
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pandemic proportions, with overweight and obesity
currently affecting approximately 60% of the adult
population. In childhood, one in three children—
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specifically 29% of boys and 27% of girls—are
overweight or obese™®.

Metabolic and bariatric surgery remains the most
effective treatment for obesity and its related
comorbidities when compared to non-surgical
modalities. However, not all patients are suitable
candidates for surgical intervention’. Furthermore,
according to one study, only about 1% of eligible
individuals actually undergo surgical treatment®.

Patients who do not meet the surgical criteria, have
contraindications to surgery, or refuse surgical
intervention may benefit from alternative therapeutic
options. For such patients, intragastric balloons (IGBs)
may serve as a viable short-term weight management
strategy®®. Additionally, in patients with morbid
obesity, IGB placement can be utilized preoperatively
to reduce comorbidities and surgical risk prior to a
definitive bariatric procedure.

The intragastric balloon is a minimally invasive,
reversible, and repeatable treatment that induces
weight loss by partially filling the stomach and
delaying gastric emptying, thereby promoting early
satiety. Consequently, it is considered an effective and
safe short-term weight reduction method'*'2.

In this study, we aimed to evaluate the weight-loss
efficacy and complications of IGB placement in
patients who lacked a direct indication for bariatric
surgery, those for whom surgical intervention posed
an excessive risk, or those who declined surgery.

Materials and Methods

Between June 2022 and October 2024, intragastric
balloon placement was performed in a total of 56
patients. Patients aged 18—65 years with a body mass
index (BMI) >27 kg/m? who were unable to achieve
weight loss through diet and exercise were included in
the study. Exclusion criteria included pregnancy,
moderate-to-severe hiatal hernia, gastrointestinal
malignancy, a history of gastric bleeding,
coagulopathy or active anticoagulant use, the presence
of active gastric ulcers, decompensated organ failure,
eating disorders, a history of gastric or esophageal
surgery, previous antireflux  surgery, other
endoscopically detected pathologies, and alcohol
dependence.

A fluid-filled intragastric balloon (MedSil™
Intragastric Balloon, Brussels, Belgium) was placed
endoscopically. Patients fasted for at least eight hours
prior to the procedure. All procedures were performed
under sedation anesthesia with the patient in the left
lateral decubitus position. Initially, a diagnostic
gastroscopy was conducted to exclude any
contraindicating pathologies. The IGB was lubricated
with a gel and introduced into the stomach.
Subsequently, gastroscopy was repeated to verify the
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proper positioning of the balloon, which was then
inflated under  direct visualization. = Before
disconnecting the external filling catheter, absence of
leakage was confirmed. The catheter was detached,
and the balloon was left in the stomach, completing
the procedure. In all patients, balloons were routinely
inflated with 500 ml of saline solution mixed with
methylene blue. To ensure consistency, all endoscopic
balloon placement procedures were performed by the
same endoscopist. Immediately after the procedure, all
patients received prophylactic intravenous proton
pump inhibitor (PPI), ondansetron 8 mg, and
hyoscine-N-butylbromide 20 mg.

For the first 72 hours post-procedure, patients were
prescribed oral ondansetron (8 mg every 8 hours) and
hyoscine-N-butylbromide (every 8 hours). Oral fluid
intake was permitted beginning one hour after the
procedure. During the first three days following
balloon placement, patients were monitored via
telephone follow-up. In cases where oral intake was
not tolerated or dehydration was suspected,
intravenous hydration and antiemetic therapy were
administered.

Patients were prescribed daily oral PPIs starting one
week prior to the procedure and continuing throughout
the duration the balloon remained in situ. During the
first 72 hours post-procedure, only liquid intake was
permitted. Once nausea, vomiting, and cramping had
substantially resolved—typically by the end of this
period—patients were advanced to pureed foods and
thick soups. A transition to a regular diet was
permitted by the seventh day.

Patients who continued to experience persistent
vomiting and cramping at the end of the fifth day were
considered intolerant to the treatment; in such cases,
the IGB was removed endoscopically under sedation
anesthesia. For patients who tolerated the balloon and
achieved satisfactory outcomes, elective removal was
performed at the end of six months.

Following the procedure, all patients were enrolled in
a structured lifestyle modification program. They were
instructed to undergo regular dietary follow-up and
were prescribed a high-protein diet with a caloric
restriction of a maximum of 1500 kcal/day.
Additionally, patients were encouraged to engage in a
structured exercise program to optimize weight loss
outcomes throughout the 6-month therapy period.
Although these dietary and exercise regimens were
recommended to all patients, no formal measurements
or objective analyses were conducted to assess long-
term patient adherence to these protocols.

This study was conducted as a retrospective clinical
chart review. Data were collected from the medical
records of patients who underwent IGB placement
between June 2022 and October 2024. Informed
consent was obtained from all participants for their
inclusion in the study and for the use of their medical
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data for research purposes. The study was conducted
in accordance with the principles of the Declaration of
Helsinki and was approved by the Ethics Committee
of Gazi Yasargil Training and Research Hospital
(Approval No: 639; Date: September 19, 2025).

Data analysis was performed using IBM SPSS
Statistics for Windows, version 26.0. Descriptive
statistics were presented as mean + standard deviation
(SD), minimum, and maximum values for continuous
variables, while categorical variables were expressed
as frequencies and percentages. The Independent
Samples t-test was used to compare continuous
variables between two groups (e.g., male vs. female).
For comparisons involving more than two subgroups,
One-Way Analysis of Variance (ANOVA) was
applied, followed by the Tukey HSD post-hoc test
where significant differences were identified. The
relationships between continuous variables were
evaluated using Pearson correlation analysis. A p-
value <0.05 was considered statistically significant.

Results

One patient who did not attend the 6th-month follow-
up experienced spontaneous deflation and expulsion
of the balloon through vomiting at the 8th month;
however, this event did not lead to any complications.
Four patients who could not tolerate the procedure
were excluded from the study. The balloon was
removed early in one patient who became pregnant in
the 10th week, and she was also excluded from the
analysis. The data of the excluded patients were not
included in the statistical analysis. Consequently, data
from 51 patients were included in the study (Figure 1).

Assessed for eligibility (n=56)
Age 18-65, BMI =27 kg/m?, falled ifesty

fcation)

Patients included in the
study (n=51)

Patients excluded from

the study (n=5)

Balloon removal at &
months (n=50); one patient
at 8 months (n=1)

Early balloon removal
due to intolerance within
the first 5 days (n=4)

Early balloon removal
due to pregnancy at
week 10 (n=1)

Figure 1.
Flowchart of the study population and follow-up

Table 1 presents the demographic and clinical
characteristics of a total of 51 participants. The gender
distribution was nearly equal, with 51% female and
49% male. Baseline body mass index (BMI) analysis
revealed that 47.1% of participants were in the 30-35
kg/m? range, 33.3% had a BMI >35 kg/m?, and 19.6%
were in the 27-30 kg/m? range. The mean age of

participants was 29.4 years (range: 19-48 years). The
mean height was 172.6 cm, the mean baseline body
weight was 103.4 kg, and the mean weight at the 6-
month follow-up was 89.3 kg. Accordingly, the mean
BMI at six months was 29.8 kg/m?, reflecting an
average weight loss of 14.1 kg. The mean total body
weight loss percentage (TBWL) was 13.7%, and the
mean excess weight loss percentage (EWL) was
57.5%. A mean decrease of 4.6 kg/m? in BMI was
observed, and the participants’ mean excess weight
was determined to be 28.6 kg.

Table II examines the differences in weight loss
performance between female and male participants.
The mean absolute weight loss was 12.96+6.14 kg in
women and 15.20£11.01 kg in men; however, this
difference was not statistically significant (t=—0.902;
p=0.372). Similarly, no significant difference was
observed between females (14.444+6.79) and males
(13.10£8.9) in terms of total body weight loss
percentage (TBWL) (p=0.549). The most notable
finding was observed in the excess weight loss
percentage (EWL): the mean EWL was 64.61% in
females and 50.15% in males. Females achieved a
higher percentage of excess weight loss compared to
males, and this difference approached statistical
significance (t=1.717; p=0.092). Regarding BMI
change, no significant difference was found between
females (4.72+£2.17 kg/m?) and males (4.59+3.24
kg/m?) (p=0.869).

Table I. Evaluation of Demographic and Clinical

Variables
Qualitative Variables Groups n %
Gender Female 26 51.0
Male 25 49.0
27-30 10 19.6
Baseline BMI (kg/m?) 30-35 24 471
BMI >35 17 33.3
Quantitative Variables Min-Max Mean SD
Age 19-48 29.49 7.51
Height (cm) 155-194 172.6 9.4
Initial Weight (kg) 78-170 103.4 214
Final Weight (kg) 64-170 89.3 22.3
Final BMI (kg/m?) 235574 298 6.7
Absolute Weight Loss (kg) ~ 0-37 14.0 8.8
Ideal Weight (kg) 60-94 74.7 8.2
Excess Weight (kg) 9.7-96.0 28.6 17.7
TBWL, % 0-28.9 13.7 7.8
EWL, % 0-100 57.5 30.6
BMI Change (kg/m?) 0-10.5 46 27

(TBWL: Total Body Weight Loss Percentage, EWL: Excess Weight
Loss Percentage)
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Table I1. Comparison of 6-Month Outcomes by Gender
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Variables Female
Absolute Weight Loss (kg) 12.9616.14
TBWL (%) 14.44£6.79
EWL (%) 64.61+27.63
BMI Change (kg/m?) 4.72+2.17

Male t p

15.20+£11.01 -0.902 0.372
13.10+8.90 0.603 0.549
50.15+32.38 1.717 0.092
4.5943.24 0.165 0.869

(TBWL: Total Body Weight Loss Percentage, EWL: Excess Weight Loss Percentage)

Table ITI. Comparison of Intragastric Balloon Outcomes by Baseline BMI Groups

Variables Absolute Weight Loss (kg) TBWL (%) EWL (%) BMI Change (kg/m?)
BMI 27-30 (kg/m?) 7.40b+2.72 9.03b+3.34 69.62a+21.03 2.58b+0.96

BMI 30-35 (kg/m?) 16.96a+5.96 17.44216.16 68.88a+25.7 5.76a+1.90

BMI >35 (kg/m?) 13.88ab+12.21 11.41ab19.55 34.38b+29.67 4.31ab+3.58

F 4743 6.337 9.858 5.983

p 0.013* 0.004* <0.001* 0.005*

(TBWL: Total Body Weight Loss Percentage, EWL: Excess Weight Loss Percentage)

Table III evaluates the efficacy of intragastric balloon
placement according to participants’ baseline body
mass index (BMI) categories. Significant differences
were observed among the three BMI groups (27-30,
30-35, >35 kg/m?) in terms of absolute weight loss,
total body weight loss percentage (TBWL), excess
weight loss percentage (EWL), and BMI change
(p <0.05).

The most notable finding was in the 30-35 kg/m? BMI
group, which achieved the highest mean absolute
weight loss of 16.96 + 5.96 kg; this difference was
statistically significant (p=0.013). This subgroup also
demonstrated the highest TBWL (17.44+6.16%) and
BMI change (5.76£1.9 kg/m?). Regarding EWL, both
the 27-30 and 30-35 kg/m? BMI groups showed high
percentages of change (69.62% and 68.88%,
respectively), whereas the >35 kg/m? BMI group had a
markedly lower EWL of 34.38% (p < 0.001).

Table IV examines the relationships between age and
weight loss parameters, including absolute weight
loss, TBWL, EWL, and BMI reduction. The findings
indicate that age is a statistically significant, yet low-
to-moderate, factor in the weight loss process. A weak
positive correlation was observed between age and
absolute weight loss (r=0.321; p=0.022), suggesting
that weight loss slightly increases with age. Similarly,
a significant and slightly stronger correlation was
found between age and TBWL (r=0.361; p=0.009).
Correlations between age and both EWL and BMI
change were also significant (p < 0.05); notably, BMI
reduction showed a moderate positive correlation with
age (=0.347).
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Table IV. Correlation Analysis Between Age and
Weight Loss Parameters

Variables Age
r=0.321
Absolute Weight Loss (kg)
p = 0.022*
r=10.361
TBWL (%)
p =0.009*
r=0.304
EWL (%)
p =0.030*
r=0.347
BMI Change (kg/m?)
p =0.013*

(TBWL: Total Body Weight Loss Percentage, EWL: Excess Weight
Loss Percentage)

Discussion and Conclusion

In a 1999 study by Weiner, intragastric balloon
placement was performed in super-obese patients to
induce preoperative weight loss. It was hypothesized
that reducing intra-abdominal fat mass would facilitate
the surgical technique and decrease preoperative risks.
He also noted that balloon placement could provide
insight into post-surgical adherence, suggesting that
patients who do not lose weight with a balloon may
have eating disorders. Furthermore, balloon therapy
may also serve as a bridge in patients with delayed
surgery  appointments or age-related surgical
limitations, but who require rapid weight reduction.
As a result, none of the patients who underwent
preoperative balloon placement required conversion to
open surgery. The balloon remained in situ for an
average of 16.8 weeks. During the first week, a 30%
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reduction in appetite was observed, which gradually
returned to baseline over 12-weeks period".

Delayed gastric emptying is widely considered one of
the mechanisms through which intragastric balloons
exert their effect. However, in a study by Markus,
MRI imaging in a patient with an intragastric balloon
demonstrated no delay in gastric emptying after intake
of both liquid and solid foods'.

In Alhashemi’s 2024 study, IGB placement resulted in
a mean total body weight loss (TBWL) of 14.7%." In
Genco et al.’s 2005 study, which included data from
2,515 patients, the mean excess weight loss (EWL)
was 33.9%, and the mean BMI reduction was
4.9 kg/m* '® In a multicenter study including 1,770
patients using a swallowable intragastric balloon,
mean weight loss at 4 months was 13.5 kg, mean
EWL was 67%, mean BMI reduction was 4.9 kg/m?,
and mean TBWL was 14.2%'7. A 2017 meta-analysis
reported TBWL as 12.8%," while Fittipaldi-
Fernandez et al. reported a TBWL of 18.4% . In a
2023 study comparing 6—12-month balloon treatment
with endoscopic sleeve gastroplasty, TBWL at 6
months in the balloon group was 15.8% *°. Another
2024 study reported EWL of 78% in patients with
BMI<30 kg/m? .

Although TBWL values across these studies were
relatively similar (12.8-18.4%), reported EWL values
varied widely (33.9-78%). In our study, TBWL was
13.7%, consistent with the literature, and EWL was
57.5%, which falls within the broad range reported.
Variability in EWL across studies may be due to
demographic differences, such as differences in
baseline BMI. Wiggins et al. reported significantly
higher EWL in patients with BMI<30 kg/m? "*. In our
data, EWL was significantly higher in the BMI 25-30
and BMI31-35 kg/m*> groups compared to the
BMI>35 kg/m? group (p<0.001).

Similarly, in our study, TBWL was highest in the
BMI 30-35 kg/m? group (p = 0.004). While Ienca et
al. found no association between TBWL and baseline
BMI, Wiggins reported the highest TBWL (11.7%) in
the BMI 35-39 kg/m? group™'’.

Regarding absolute weight loss, some studies reported
the greatest absolute weight loss in patients with
BMI>45 kg/m? (13.6 kg), while others found that
higher baseline weight was associated with greater
absolute weight loss without significant differences in
%TBWLE. In the present study, however, absolute
weight loss was highest in the BMI 30-35 kg/m?
group (p=0.013). TBWL (p=0.004) and BMI
reduction (p=0.005) were also highest in this group.
The highest Excess Weight Loss (EWL) was observed
in the BMI 27-30 kg/m’ group. Although the absolute
weight loss in this group was lower compared to other
groups, the EWL percentages reached higher values
due to the lower initial total body mass and lower
baseline excess weight in these patients.

The impact of age on weight loss outcomes was also
analyzed. Although the correlations were statistically
significant, age was only modestly associated with
absolute weight loss (p=0.022), TBWL (p=0.009),
EWL (p=0.030), and BMI reduction (p=0.013). These
results suggest that while advancing age may correlate
with improved outcomes, the strength of this
relationship remains weak-to-moderate.

Regarding gender differences, a 2023 study comparing
6—12-month balloon therapy with endoscopic sleeve
gastroplasty reported 83.9% female participants, with
no difference in TBWL between genders™. Another
study included 87% female patients but did not
analyze the effect of gender on weight loss®. In
contrast, the gender distribution in our study was
nearly equal (51% female vs. 49% male). No
significant differences were observed between genders
in absolute weight loss, TBWL, or BMI reduction.
However, EWL tended to be higher in female patients,
approaching statistical significance (p=0.092).

The youngest patient in our study was 19 years old.
Intragastric balloon therapy, commonly used in adults,
has increasingly been applied in adolescents with low
risk®! %,

Although intragastric balloon placement is minimally
invasive, relatively easy to learn, and safe, early post-
procedure tolerance can be challenging. Weiner et al.
reported”® an intolerance rate of 6.6%, Alhashemi "
reported 9.7%, a multicenter study'’ with 1,770
patients reported 2.9%, Fittipaldi-Fernandez'® reported
6.1%, and another study reported 10.2%. In a meta-
analysis *, early balloon removal due to intolerance
was 7.5%, and another study reported 4.3%.* In our
cohort of 56 patients, one balloon was removed early
due to pregnancy, and 4 patients required early
removal due to intolerance, yielding a 7.2% early
removal rate.

Most complications associated with intragastric
balloons are mild and transient (<3%)***. Serious
complications are rare and include spontaneous
rupture, gastrointestinal ulceration and bleeding,
spontaneous hyperinflation, balloon migration, bowel
obstruction, and acute pancreatitis"*?’.  In
Alhashemi’s study, spontaneous deflation occurred in
2% of patients, and pancreatitis in 3%, leading to
balloon removal’. Genco et al. reported a 2.8%
complication rate, including 5 cases of gastric
perforation, 2 of which were fatal; 4 of these patients
had a history of prior gastric surgery'®. In a
multicenter study, spontaneous deflation occurred in
0.6%, small bowel obstruction in 0.17%, gastric
dilation in 0.06%, pancreatitis in 0.06%, gastric
perforation in 0.06%, and gastric outlet obstruction in
0.06%'". Another study reported spontaneous balloon
rupture in 0.7%, gastric outlet obstruction in 0.08%,
and gastric perforation in 0.08%".
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Close follow-up is a key factor in achieving success
with intragastric balloons. A 2024 study of 1,100
patients showed that those who coordinated closely
with the procedural team and attended follow-ups
more frequently achieved greater weight loss®. Lopez-
Nava et al. conducted a prospective study including
962 patients comparing balloon therapy and
endoscopic sleeve gastroplasty, examining predictors
of 1-year success. They concluded that adherence to
follow-up programs, rather than the procedure type,
was the strongest predictor of weight loss success.*®

In this study, the efficacy of intragastric balloon
therapy on weight loss and the factors influencing its
success were evaluated. Our findings indicate that the
intragastric  balloon is a safe and effective
intervention, achieving the most favorable weight loss
outcomes particularly in patients with a BMI of 30-35
kg/m?. The mean TBWL of 13.7% and mean EWL of
57.5% observed in our cohort are consistent with
previously reported data in the literature.

An increase in weight loss with advancing age
suggests that the procedure is also effective in older
patients. No significant gender-related differences
were observed. The early intolerance rate was 7.2%,
and no serious complications occurred, supporting the
safety of the intragastric balloon with a low
complication profile.

Our findings represent 6-month follow-up data;
therefore, the results should be interpreted as an
indicator of short-term efficacy rather than long-term
weight maintenance.

In conclusion, the intragastric balloon represents an
effective, minimally invasive, and reversible non-
surgical option for weight management. It may serve
as a bridging therapy for patients who are not suitable
candidates for bariatric surgery or those awaiting
surgery. Sustained weight loss depends largely on
regular follow-up and patient compliance.
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