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ABSTRACT

INTRODUCTION:  Morbid obesity and its accompanying multimorbidity constitute a significant public health problem.
AIM:  The aim of the study is to evaluate the effect of endoscopic implantation of an intragastric balloon on the ailments 
and associated diseases in people with obesity. 
MATERIAL AND METHODS:  The study included 75 people treated by intragastric balloon implantation. The sample 
selection was purposeful. The patients were qualified for balloon implantation, according to recognized indications for 
the endoscopic treatment of obesity. All the analyses were performed using Statistica 12. Results for which p < 0.05 were 
considered as statistically significant.
RESULTS:  Positive effects of the treatment of obesity by  intragastric balloon implantation in relation to comorbidities 
were observed in 54 patients (62%), 30 people (40%) achieved minimal health improvement, the regression of one se-
rious disease and alleviation  others in 24 patients (32%). 21 patients (28%) had no improvement in their health status. 
None of the patients reported the resolution of all major diseases, but there was also no deterioration in the health of 
any patient. There was a statistically significant reduction in the incidence of hypertension, type 2 diabetes, spinal pain, 
osteoarthritis, sleep apnoea, menstrual disorders, impotence and dyspnoea during IGB treatment.
CONCLUSIONS:  Treatment by endoscopic implantation of an intragastric balloon alleviates the course or reduces the 
incidence of concomitant diseases in persons with morbid obesity. 
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INTRODUCTION

Morbid obesity and its accompanying multimorbidity con-
stitute a significant public health problem. It is a systemic, 
multifactorial, progressive, chronic metabolic disease, re-
sulting from the imbalance between energy intake and loss, 
the so-called energy homeostasis of the body. The effect 
of these disorders is excessive accumulation of body fat. 
As the process intensifies, pathologies and dysfunctions  
of all the organs and systems appear, leading to deteriora- 
tion in the quality of life, risk of the coexistence of illnes-
ses, and increased risk of premature death as time goes 
on. The development of obesity is influenced by genetic 
factors, environmental factors, including lifestyle, stress 
and other factors such as hormonal disorders or the use of  
certain medications. Obesity, which accounts for about 
98% of cases, is caused by excessive food supply in relation 
to energy expenditure [1]. Overweight and obesity ranks 
fifth among the risk factors for non-communicable chronic 
diseases responsible for the number of deaths in the world 
[2]. The number of people with excess body weight is  
about 1.9 billion worldwide, of which about 600 million  
are obese [3]. It is estimated that by 2030 the number of  
obese people with a BMI ≥ 30 kg/m2 will increase by 33%,  
while obesity with a BMI ≥ 35 kg/m2 by 130% [4]. Baria-
tric surgery classifies obesity into morbid obesity = BMI 
> 40 kg/m2 and super obesity – BMI > 50 kg/m2, which 
are not subject to effective dietary and pharmacological 
treatment and are indications for surgical treatment [5]. 
As demonstrated by the largest obese population study 
to date, Swedish Obesity Subjects (SOS), surgical treat-
ment offers a chance for long-term weight loss and overall 
mortality reduction. The Swedish study showed a loss of 
excess body weight 14 – 25% depending on the performed 
procedure performed over in a 10-year period and a 29% 

reduction in mortality based on the hazard ratio HR = 0.71 
compared to standard weight reduction methods [6,7]. In 
the case of morbid obesity, surgical treatment has a signifi-
cant advantage over conservative treatment [8]. However, 
due to the complications and costs associated with bariatric 
surgery, the search for alternative, less invasive methods of 
treatment has started [9]. Endoscopic treatment of obesi-
ty is based on the implantation of an intragastric balloon 
(IGB) filled with fluid or air. The main advantage of the 
endoscopic approach is its reversibility and its less invasi-
ve character compared to bariatric surgery. The disadvan-
tage, however, is mostly the transient reduction of excess 
weight [10,11]. The number of bariatric procedures in rela-
tion to the population of Poland is only 0.0033% (0.42%) 
compared to the population of people with obesity) and it 
seems insufficient [12]. In the opinion of experts, the intra-
gastric balloon is a very good method of weight reduction 
and should be used in patients with morbid obesity, who 
due to their current state of health are not eligible for many 
hours of bariatric surgery [13]. 

AIM

The aim of the study is to evaluate the effect of endoscopic 
implantation of an intragastric balloon on the ailments and 
associated diseases in people with obesity. 

MATERIAL AND METHODS

The study included 75 people treated by intragastric 
balloon implantation with a median age of 51 (21 = 71), 
including 38 women and 37 men. The characteristics of 
the study group are shown in Table I.
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STRESZCZENIE

WSTĘP:  Otyłość olbrzymia i towarzysząca jej wielochorobowość stanowią poważny problem zdrowia publicznego. 
CEL:  Celem pracy jest ocena wpływu endoskopowej implantacji balonu wewnątrzżołądkowego na dolegliwości i cho-
roby towarzyszące u osób z otyłością. 
MATERIAŁ I  METODY:  Badaniem objęto 75 osób leczonych metodą implantacji balonu wewnątrzżołądkowego. Pacjen-
ci zostali zakwalifikowani do implantacji balonu, zgodnie z uznanymi wskazaniami do endoskopowego leczenia otyło-
ści. Wszystkie analizy przeprowadzono za pomocą Statistica 12. Za poziom istotności statystycznej przyjęto p < 0,05. 
WYNIKI :  Pozytywne efekty leczenia otyłości metodą implantacji balonu wewnątrzżołądkowego w odniesieniu do 
współistniejących chorób zaobserwowano u 54 pacjentów (62%), 30 osób (40%) osiągnęło minimalną poprawę stanu 
zdrowia, u 24 pacjentów (32%) ustąpiło co najmniej jedno zasadnicze schorzenie. 21 pacjentów (28%) nie wskazywało 
poprawy stanu zdrowia. Żaden z pacjentów nie zgłosił ustąpienia wszystkich głównych chorób, ale również nie nastą-
piło pogorszenie stanu zdrowia. Podczas leczenia IGB stwierdzono statystycznie istotne zmniejszenie występowania 
nadciśnienia, cukrzycy typu 2, bólu kręgosłupa, choroby zwyrodnieniowej stawów, bezdechu sennego, zaburzeń mie-
siączkowania, impotencji i duszności.
WNIOSKI:  Leczenie otyłości metodą endoskopowej implantacji balonu wewnątrzżołądkowgo zmniejsza częstość 
współistniejących chorób u osób z otyłością olbrzymią.

SŁOWA KLUCZOWE
otyłość olbrzymia, balon wenątrzżołądkowy, wielochorobowość
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Study inclusion criteria 

Patients with a BMI value above 40 kg/m2 were qua-
lified for implantation. The purpose of intragastric 
balloon implantation was to reduce the excess body 
mass of the patients to improve their cardiorespiratory 
function and reduce the perioperative risk during the 
planned bariatric surgery procedure. The condition for 
including the patients in the procedure was complete 
understanding of the risks and restrictions related to 
the surgical treatment of obesity and written consent 
of the patient to observe the treatment regimen in the 
pre- and post-operative period that is compulsory in the 
clinic. The eligibility criteria for treatment with the in-
tragastric balloon also included a  documented failure 
of previous attempts of conservative obesity treatment 
and the absence of psychological disorders preventing 
indispensable cooperation with a physician and regular 
outpatient follow-ups. 

Study exclusion criteria 

Patients with obesity caused by hormonal disorders 
were excluded from the endoscopic treatment of mor-
bid obesity. In addition, patients with a Helicobacter 
pylori infection confirmed with the urease test, a peptic 
or duodenal ulcer in the history, after gastroesophageal 
reflux surgery, with a potential digestive bleeding focus 
(oesophageal varices, telangiectases, congenital dige-
stive anomalies), with grade 3 oesophagitis, or Barrett’s 
oesophagus > 5 cm were excluded from the study. The 
procedure was not performed in patients with non-spe- 
cific enteritides, after digestive surgery, with cirrhosis 
or chronic renal insufficiency either. Patients addicted 
to alcohol or drugs, taking antithrombotic or anti-inflam- 
matory drugs on a  continuous basis, patients with 
AIDS, a malignant tumour and pregnant females were 
also excluded from the procedure.

Intragastric balloon implantation method 

All the patients eligible for the procedure underwent 
the necessary laboratory tests, including a blood type 
and Rh factor test, HCV, HbSAg and USR tests. The 
other tests included ECG, chest X-ray, spirometry with 
optional sleep apnoea diagnostics, abdominal ultraso-
und and panendoscopy with the urease test. Before the 
procedure, all the patients were consulted by a psycho-
logist, endocrinologist and dietary specialist. Additio-
nal consultations included laryngological and – for fe-
males – gynaecological consultations to diagnose and 
possibly treat any inflammatory focuses which might 
pose a potential source of septic complications in the 
postoperative period.
The balloon – The BioEnterics Intragastric Balloon 
(BIB®) is implanted in a fasted patient upon sedation 
and local pharyngeal anaesthetics with a 4% lignocaine 
solution using an Olympus GIF Q165 video gastrosco-
pe.

Table I. Characteristics of study group 
Tabela I. Charakterystyka grupy badanej

Variable n (%)

Se
x woman 38 (50.7%)

man 37 (49.3%)

Le
ve

l o
f e

du
ca

tio
n primary education 2 (2.7%)

vocational education 15 (20.0%)

secondary education 51 (68.0%)

university education 7 (9.3%)

Oc
cu

pa
tio

na
l s

ta
tu

s student 3 (4.0%)

employed 29 (38.7%)

unemployed 7 (9.3%)

disabilty pension 31 (41.3%)

retired 5 (6.7%)

Ma
rit

al 
st

at
us

unmarried 15 (20.0%)

married 48 (64.0%)

in a relationship 5 (6.7%)

divorced 4 (5.3%)

widow/widower 3 (4.0%)

Pl
ac

e o
f r

es
id

en
ce village 19 (25.3%)

city up to 50 000 15 (20.0%)

city of 50 000 to 100 000 11 (14.7%)

city over 100 000 30 (40.0%)

The primary advantage of this method is its reversibi-
lity and minimally invasive nature compared to baria-
tric surgery procedures, whereas its key disadvantage is 
frequently the impermanent loss of excess body mass. 
The indications for the treatment of obese patients with 
endoscopic intragastric balloon implantation are pre-
sented in Table II [11].

Table II. Indications for obesity treatment using endoscopic intragastric bal-
loon (IGB) implantation
Tabela II. Wskazania do leczenia otyłości z zastosowaniem endoskopowej 
implantacji balonu wewnątrzżołądkowego (IGB)

Body Mass 
Index Indications

BMI < 35 kg/m2 – diseases accompanying obesity 
– ineffective conservative treatment for period of at 

least 3 years 
– contraindications for pharmacological obesity 

treatment

BMI ≥ 35 kg/m2 – ineffective conservative treatment 
– diseases accompanying obesity 
– contraindications for bariatric surgical procedure or 

no consent of patient for such treatment

BMI ≥ 40 kg/m2 – perioperative risk in obese patients requiring 
surgery, in particular bariatric, surgical, 
cardiosurgical and orthopaedic procedures

BMI ≥ 50 kg/m2 – initial eligibility of patients for restrictive bariatric 
surgical procedure ( ‘BIB test’)
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Once the balloon is deployed into the stomach, its  
accurate placement is assured, and the balloon is filled 
with an 0.9% NaCl solution mixed with methylene 
blue up to the maximum total volume of 700 ml. The 
balloon was inflated slowly on a  continuous basis to 
prevent high pressure in the valve. The inflated balloon 
should move unrestrainedly within the stomach. Then 
a syringe is used to generate negative pressure in the 
filling catheter in order to close the valve and control its 
tightness. The valve is not tight when, after inflating the 
balloon, more than 5 ml of fluid aspirates via the cat-
heter. Before disconnecting the catheter and removing 
the panendoscope, the position of the balloon, in parti-
cular against the outlet and with a view to no impaction  
within the stomach, is assessed. In the postoperative 
period the patients were ordered to comply with the fol-
lowing: 

−− hyoscine butylbromide 5 mg every 6 h for 3 days  
after the procedure, 

−− a proton pump inhibitor, in a dose of 40 mg/day for 
2 days after the procedure, followed by 20 mg/ day 
for 15 days, 

−− in case of vomiting, metoclopramide hydrochloride 
60–40 mg/day, 

−− follow-up visits in the 1st, 2nd and 4th week after the 
procedure, followed by monthly visits; – follow-up 
abdomen ultrasound in the 3rd month after the proce-
dure to assess the balloon volume. In the postopera-
tive period, the patients were obliged to observe the 
following dietary treatment regime:

−− for the first 3 days after the procedure a liquid or se-
mi-liquid diet, 3–4 meals a day, at least a 1 h interval 
between meals, avoiding spices, coffee, sweets and 
cold dishes. Drink 1000–1500 ml of liquids a day, 

−− from the 4th day after the procedure, gradual switching 
towards a  solid diet. In case of vomiting, return to 
a semi-liquid diet for three consecutive meals. Three 
to four meals a day, avoiding drinking during meals, 
sparkling mineral water and coffee, sweets, olive oil 
and other high calorie meals.

Intragastric balloon removal method 

The balloon was removed at 6 months (192 days) after 
implantation. Before the procedure, the patients were 
ordered to switch to a liquid diet for 3 days. The balloon 
was removed from the stomachs of fasted and sedated 
patients with a panendoscope. After perforation of the 
balloon using a  steel guidewire ended with a  needle 
and catheter, its content was suctioned. Once the bal-
loon was completely empty, its wall was snapped with 
forceps in the place opposite to the valve and removed 
gently from the digestive tract.
Weight loss was assessed on the basis of the percentage 
of excess body weight loss (%EWL) and the differen-
ce in baseline BMI before and after treatment (EBMIL 
− excess BMI loss) [14]. They were divided into 11 
groups according to the recommendations of the Ameri-
can Obesity Association and the Shape UP America Fo-
undation in order to systematize the additional burden 
of disease in the study [15]. The change in health status 

was assessed according to the scale: deterioration of  
health, lack of influence on health status, improvement 
of health status, resolution of one of serious illnesses 
and alleviation of others, resolution of all major dise-
ases according to the BAROS scale (Bariatric Analysis 
and Reporting Outcome System) developed by Oria 
and Moorehead [15]. 
In the statistical analysis, statistical methods for full po-
pulation surveys of general statistical units were used, 
according to the analysed statistical characteristics. The 
Shapiro-Wilk test was used to assess the compatibility 
of the distribution of variables with the normal distribu-
tion. The relationships between the analysed parameters 
were assessed using the V-square test. All the analyses 
were performed using Statistica 12. Results for which  
p < 0.05 were considered statistically significant. 

RESULTS

In the Department of General and Bariatric Surgery and 
Emergency Medicine, School of Medicine with the Di-
vision of Dentistry in Zabrze, Medical University of Si-
lesia in Katowice, 83 intragastric balloon implantations 
were performed in obese patients from March 15, 2014 
to September 30, 2016. Of the 83 people treated with 
the intragastric balloon, two people died during treat-
ment due to circulatory and respiratory failure not di-
rectly related to treatment. Another four people died in 
the period after the end of treatment; the cause of death 
reported by the families was complications of chronic 
diseases. Two people did not agree to participate in the 
study for personal reasons, or because of the unsatisfac-
tory, in their opinion, weight loss after surgery and the 
resulting reluctance to cooperate further. 
The weight changes in the patients after IGB treatment 
were analysed (Tab. III).
The mean body mass excess was higher in the group 
of male patients 100.0 ± 25.4 than in the women 94.5 
± 25.4, and these differences were statistically signifi-
cant (p < 0.001). The percentage of excess weight loss 
(%EWL) was calculated as a recommended measure 
for surgical treatment. The mean percentage of excess 
weight loss was 29.1 ± 13.7% and was similar for both 
groups; women 29.4 ± 13.7% and men 28.8 ± 13.9%. 
The effect of excess weight loss after IGB treatment 
was observed. The highest number of patients 41 (55%) 
achieved a loss of excess body weight in the 25.0−49.9% 
range, another 30 (40%) patients had a loss of excess 
body weight in the 0.0−29.9% range, 4 patients attained 
a loss of excess body weight in the 50.0−75.0% ran-
ge. During IGB treatment no weight gain occurred in 
any patient. There was a significant decrease in BMI of 
9.6 ± 5.2 kg/m2 (16.6%) (p < 0.0001), 9.5 ± 4.5 kg/m2 
(16.4%) for men (NS), 9.6 ± 5.9 kg/m2 (16.6%) for wo-
men (NS) after 6 months of intragastric balloon treat-
ment. The difference in BMI before and after treatment 
(EBMIL − excess BMI loss) was 29.2 ± 13.8 kg/m2.
According to the body mass index, the patients were 
divided into two groups; the first group consisted of 
BMI < 50 kg/m2 (morbid obesity) and the other group 
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with BMI ≥ 50 kg/m2 (super obesity). In the study po-
pulation, BMI < 50 kg/m2 before IGB was observed in 
10 subjects (13%), while after treatment in 42 patients 
(56%), the level of BMI ≥ 50 kg/m2 was found before 
IGB treatment in 65 patients (87%), and in 33 patients 
(44%) after the treatment. 
Positive effects of treatment of obesity by intragastric 
balloon implantation in relation to comorbidities were 
observed in 54 patients (62%), including 30 people 
(40%) who achieved minimal health improvement, 
the regression of one serious disease and alleviation 
others in 24 patients (32%). 21 patients (28%) had no 
improvement in their health status. None of the patients 

reported the resolution of all major diseases, but there 
was also no deterioration in the health of any patient.
There was a statistically significant reduction in the in-
cidence of hypertension, type 2 diabetes, spinal pain, 
osteoarthritis, sleep apnoea, menstrual disorders, impo-
tence and dyspnoea during IGB treatment (Tab. IV).
The effects of changes in BMI and %EWL on the in-
cidence of post-treatment comorbidities were asses-
sed. Neither the change in BMI or %EWL between the 
groups of patients (based on the incidence of accompa-
nying complaints) was statistically significant.
The analysis did not show a statistically significant 
relationship between BMI (< 50 or ≥ 50 kg/m2) after 
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Table III. Characteristics of study group before and after IGB treatment considering weight changes 
Tabela III. Charakterystyka grupy badanej przed i po leczeniu metodą IGB z uwzględnieniem zmian masy ciała

Variable
Study group

Population Women Men p-value 
W vs. MN 75 38 37

Age 51.0 
(2171)

50.0 
(28−71)

52.0 
(21−65) NS

Body mass before IGB [kg] 167.1 ± 28.2 
(105.0−249.0)

156.7 ± 26.4 
(105.0−214.0)

177.8 ± 26.2 
(135.0−249.0)

< 0.0001
Body mass after IGB [kg] 139.7 ± 24.4 

(140.0-190.0)
131.1 ± 24.4 
(85.0-190.0)

148.5 ± 21.4 
(103.0-187.0)

Weight change [kg] 27.4 ± 14.8 
(0.0−62.0)

25.6 ± 12.3 
(0.0−50.0)

29.4 ± 17.0 
(2.0−62.0) NS

Excess weight [kg] 94.5 ± 25.4 
(39.4−171.5)

89.2 ± 25.4 
(39.4-159.8)

100.0 ± 254 
(25.4−171.5) < 0.001

Excess body weight loss [%] 29.1 ± 13.7 
(0.0−69.4)

29.4 ± 13.7 
(0.0−57.4)

28.8 ± 13.9 
(2.1−69.4) NS

BMI before IGB [kg/m2] 57.8 ± 9.7 
 (40.0−99.0)

58.3 ± 9.9 
(40.0-99.0)

57,3 ± 9,6 
(42,6-80,4)

< 0.0001
BMI after IGB [kg/m2] 48.3 ± 8.1 

 (32.8−87.9)
48.7 ± 9.2 

(33.2−87.9)
47.7 ± 6.8 

(32.8−60.4)

BMI change [kg/m2] 9.6 ± 5.2 
(0.0−22.8)

9.5 ± 4,5 
(0.0−20.0)

9.6 ± 5.9 
(0.6−22.8) NS

EBMIL [%] 29.2 ± 13.8 
(0.0−69.4)

29.4 ± 13.7 
(0.0−57.1)

29.0 ± 14.2 
(2.1−69.4) NS

Table IV. Incidence of comorbidities before and after IGB treatment  
Tabela IV. Schorzenia i dolegliwości współwystępujące przed i po leczeniu metodą implantacji balonu wewnątrzżołądkowego

Comorbidities 
Frequency  

of occurrence 
 before IGB

Frequency  
of occurrence  

after IGB
p-value

 Number of patients whose symptoms 
subsided (% in relations to starting 

number)

Hypertension 59 (79%) 48 (64%) < 0.01 11 (19%)

Type 2 diabetes 25 (33%) 14 (19%) < 0.001 11 (44%)

Hyperlipidaemia 26 (35%) 23 (31%) NS 3 (12%)

Spinal pain 69 (92%) 56 (75%) < 0.001 13 (19%)

Osteoarthritis 45 (60%) 31 (41%) < 0.0001 14 (31%)

Varicose veins of lower limbs 23 (31%) 24 (32%) NS –

Dyspnoea during exercise 36 (48%) 21 (28%) < 0.0001 15 (42%)

Dyspnoea at rest 4 (5%) 3 (4%) NS 1 (25%)

Sleep apnoea 36 (48%) 10 (13%) < 0.001 26 (72%)

Menstrual disorders 9 (24%) 3 (8%) < 0.05 6 (67%)

Impotence 12 (32%) 1 (3%) < 0.001 11 (92%)
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IGB treatment and associated comorbidities (p = 0.233,  
V-squared-NS) either.
The incidence of complications in the course of obesity 
treatment by intragastric balloon implantation is pre-
sented in Table V.

Table V. Incidence of early and late complications during treatment with IGB 
Tabela V. Występowanie wczesnych i późnych powikłań podczas leczenia 
IGB

Complications
Early (mild) 

complication* 
n (%)

Late (sometimes 
serious) 

complications** 
n (%)

Nausea 59 (79%) 13 (17%)

Vomiting 49 (65%) 16 (21%)

Epigastric pain 32 (43%) 9 (12%)

Flatulence 39 (52%) 19 (25%)

Gastro-oesophageal reflux 21 (28%) 9 (12%)

Oesophageal candidiasis 5 (7%) 3 (4%)

Dehydration 13 (17%) 6 (8%)

General discomfort 33 (44%) 15 (20%)

Acute gastritis resulting in 
need for early balloon removal − 3 (4%)

Bursting of balloon (without 
obstruction) with spontaneous 
excretion

− 3 (4%)

Mechanical ileus, intestinal 
obstruction caused by moving 
balloon

− −

Perforation of stomach − −

Death − −

* complications appearing a few hours after surgery, subsiding before end of 
second week of treatment
** complications occurring after second week of treatment and persisting up 
to 3 months or to end of treatment

DISCUSSION

According to the definition, multimorbidity is the si-
multaneous accidental occurrence of two or more dise-
ases in one person, which are linked to each other by 
a pathogenic mechanism [16]. Multimorbidity is asso- 
ciated with chronic disorders that gradually lead to 
functional inefficiencies and thus negatively affect the 
quality of life. Among the direct causes, one can dis-
tinguish those that are related to the coexisting patho-
logical states and drugs used. The second group of 
causes includes those that result from environmental 
conditions, including lifestyle. Obese people frequently 
have coexisting diseases such as hypertension, diabetes 
mellitus type 2, and dyslipidaemia, resulting in metabo-
lic syndrome, heart and vascular diseases, gall bladder 
disease, fatty liver and fibrosis, degenerative arthritis, 
respiratory diseases including asthma and sleep apnoea, 
endocrine disorders, infertility, polycystic ovary syn-
drome in women, and hypogonadism in men. In addi-

tion, there are mental and emotional disorders and some 
types of cancers. These diseases greatly impair health 
and contribute to premature death [1,2,17,18,19,20]. 
The focus of the study is on the goals of the National 
Health Program for 2016−2020 as a strategic respon-
se to the need to counteract negative epidemiological 
trends and the increasing burden on the population, of 
chronic non-communicable diseases to which obesity 
and its related diseases are classified.
The occurrence of multimorbidity in obese people is 
associated with higher rates of death, disability and ad-
verse events, which is associated with more frequent 
use of medical care and institutionalized care by obese 
patients as well as a lower quality of life. Most clini-
cal practice guidelines (CPGs) focus on the treatment 
of a single disease. When it comes to caring for obe-
se patients with multimorbidity, this may prove to be 
inappropriate, not beneficial or even harmful. The im-
perfections of CPGs are not due to shortcomings in the 
development and implementation of the guidelines, but 
mainly because obese patients with multimorbidity are 
usually excluded or poorly represented in clinical and 
observational studies. This excludes the data on this 
group of patients from analysis in meta-analyses, syste-
matic reviews and guidelines.
The described study has a number of limitations. First 
of all, the study group is small. In addition, we analysed 
patients only after six months of IGB treatment due to 
the other planned bariatric procedures, moreover, only 
from one hospital. A larger number of recruited patients 
observed within a wider period and from a larger num-
ber of medical centres will allow more accurate analy-
sis to be performed on the existence of multimorbidity 
in obese patients in Poland, which will be the subject 
of further studies. Among other medical procedures, 
practicing this minimally invasive method of treating 
obesity significantly reduces the risk of future negative 
health effects of obesity and complications during pos-
sible surgical procedures, as well as shortens the time of 
hospitalization and allows early implementation of re-
habilitation. With the number of diseases that occur, the 
risk of functional impairment increases. It is particu-
larly high in people with morbid obesity because of the 
disease-related nature of the significant reduction in the 
functional reserve of all organs and the resulting high 
risk of multi-organ complications and loss of autonomy.
The main aim of the study on the treatment of obesi-
ty by intragastric balloon implantation was to evalua-
te whether a reduction in excess weight may affect the 
remission or alleviation of comorbidities. According 
to various authors, weight reduction after implantation 
of the balloon in the stomach varies from 11 to 41.5 
kg [21,22]. In our study there was an average weight 
loss of 27.4 kg. The pre-treatment BMI was 57.8 kg/m2, 
and after six months it was 48.3 kg/m2, which means 
that the average decrease was 9.6 kg/m2. The observed 
mean decrease in BMI was greater by 4.7 kg/m2 com-
pared to the results obtained by Genco et al. [23]. This 
may be due to the lower average BMI of 44.4 kg/m2 



before IGB in those patients compared to our patients. 
On the other hand, the mean percentage of excess 
weight was 33.9 ± 18.7% and it was slightly higher 
than that reported in our own study, which was 29.1 
± 13.7%. Similar results were obtained by Mui et al. 
[24] in patients with a BMI > 40 kg/m2 (mean 27.4 ± 
17.0%). On the other hand Doldi et al. [21] in studies 
on a sample of 281 patients with a mean BMI of 41.8 
kg/m2 observed weight loss of 14 kg on average after 
six months of treatment using IGB and it was almost 
half of that obtained in our study. 
Mitura and Garnysz [25] achieved an average of 41 ± 
19.6% EWL, with an average pre-treatment BMI of 
37.2 ± 4.1 and an average BMI reduction of 5.8 kg/m2 

over the recommended time of treatment. Mathus-
-Vliegen et al. [26,27] after IGB treatment observed  
a weight loss of 16.7 to 20 kg. Göttig et al. [28] in 
109 patients with an average BMI of 68.6 kg/m2 
achieved a mean decrease of 8.7 kg/m2, with an ave-
rage weight loss of 26.3 kg over 6 months. Accor-
ding to other authors, the mean BMI before IGB was  
46.7 kg/m2 and 43.1 kg/m2 after treatment with an 
average decrease in BMI of 3.6 kg/m2 [29]. Negrin-
-Dastis et al. [30] observed a mean change in weight 
loss of 12.6 ± 8.3 kg, corresponding to 38.3% ± 
26.9% excess body weight six months after balloon 
implantation. However, the good results could be due 
to frequent contact with a dietitian, which was an ave-
rage of 4.9 ± 2.8 times during the treatment period. 
The study did not investigate the issue of maintaining 
weight loss after treatment, mainly due to the fact that 
most patients were undergoing other bariatric proce-
dures or had planned them in the future. Nonetheless, 
according to research, in overweight or obese people, 
weight loss ≥ 10% of the initial body weight is main- 
tained after 2.5 years in 24% of patients [30]. Inte-
resting results were obtained by Peker et al. [31] in  
a study intended to compare the outcomes of obesity 
treatment with a double endoscopic implantation of 
a balloon in the stomach. The study showed further 
progress in weight reduction on re-implantation. This 
may be an alternative for those patients who are not 
fully convinced of the surgical treatment but are awa-
re of the health risks of being overweight. 
In order to evaluate the regression of accompanying 
ailments and diseases, the data from patient records 
were used. The complaints and illnesses most fre-
quently associated with obesity were assessed. Un-
doubtedly, positive results of obesity treatment by 
balloon implantation in the stomach were observed in 
54 patients (62.0%), which caused the relief or com-
plete disappearance of pre-existing conditions and 
accompanying ailments. Genco et al. [23], reported 
preoperative comorbidities in 1394 patients (56.4%). 
The treatment resulted in an overall improvement in 
the health status of 617 patients (44.3%). In another 
625 patients (44.8%), improvement was achieved by 
lowering the dose of co-morbid medication in the 
pharmacological treatment used, while in the rema-
ining 152 patients (10.9%) no remission or relief of 

comorbidities was observed [23]. The results from our 
own studies demonstrate the beneficial effect of the tre-
atment method used in 62.0% of patients, as was the 
case with Göttig et al. [28], who observed an impro-
vement of 56.8%. The greatest improvement in health 
status observed in our study was in the case of sleep-
-disordered breathing in 26 patients (72.0%). Weight re-
duction has also been shown to have a beneficial effect 
on abnormal breathing during exercise, which can be 
affected by many factors in overweight and obese peo-
ple, including the lack of physical activity. There were 
also positive effects in such major diseases as hyperten-
sion, which normalized in 19% of the subjects or type 
2 diabetes in 44% of the patients, and hyperlipidaemia 
in 12% patients. In a multicentre study, the prevalen-
ce of underlying hypertension was resolved in 13% of 
subjects, type 2 diabetes in 5% of subjects, and hyperli-
pidaemia in 11% [32]. Using the BAROS scale criteria, 
the study showed that 21 patients (28%) had no health 
improvement, which does not mean that the applied 
treatment did not improve their health at all. Despite 
the BAROS scale adopted in the study, its authors, Orie 
and Moorehead [15], cast doubt on its use in patients 
with super obesity (BMI > 50 kg /m2), for three rea-
sons: (1) it cannot be expected that patients will achieve 
a normal body weight for BMI 25, (2) the impact of 
genetic factors in super obese patients may be stronger 
than in other groups of obese people, (3) the lack of sta-
tistical data indicating the degree of necessary weight 
reduction in people with super obesity to define the 
optimal outcome of treatment for the comorbidities. 
Awareness of this leads to more cautious acceptance of 
conclusions resulting from research and warns against 
uncritical generalization of them to the entire obese po-
pulation.
Although most experts in practice do not encounter 
complications in IGB treatment, there are early (mild) 
and late (sometimes serious) complications that can be 
life-threatening for the patient. The most common mild 
reactions to the presence of a balloon are nausea, vomi-
ting, heartburn, bloating and contractions. Heaviness in 
the abdomen, abdominal or back pain, gastro-oesopha-
geal reflux disease and dyspepsia are the most common 
temporary symptoms, treatable with proton pump inhi-
bitors or anti-emetics. Nevertheless, sometimes untrea-
ted, long-lasting vomiting can lead to dehydration and 
serious metabolic complications. Vomiting is the most 
common complication after bariatric procedures as well 
as after IGB and may occur in over 70% of patients. 
They can be a response to the problem of consuming 
too much food at once, or prohibited types of food and 
complications caused by the surgery itself [33,34]. 
In the authors’ own studies, nausea was the most com-
mon complication in 59 people (79%) and vomiting in 
49 people (65%). In the Evans and Scott study [34], 
vomiting occurred in more than half of the treated (31 
patients) and was the most common early complication.
Dangerous complications can occur during endoscopy, 
and during placing or removing the balloon. An excessi-
ve reaction to intravenous sedation may cause respira-
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tory failure, while the risk of aspiring stomach contents 
or the balloon can occur when placing or removing the 
balloon [35]. Mechanical injuries to the throat, oesop-
hagus or the stomach wall can lead to bleeding, esop-
hagitis, Malory-Weiss syndrome and even perforation 
requiring surgical correction [36,37]. During implanta-
tion of the balloon it is possible to improperly introduce 
it; increased pressure may lead to erosion or ulceration 
of the gastric mucosa. The formation of gastric ulcers 
induced by the presence of the balloon is justified by 
the mechanical irritancy of the stomach wall. Food 
lodged between the balloon and the stomach wall or 
catching on the rigid and irregular surface of the valve 
can increase the pressure of the stomach wall, creating 
weakened zones and eventually lead to perforation. Pe-
riodic perforations were reported in patients undergoing 
previous upper gastrointestinal surgery, which is why it 
constitutes an absolute contraindication to gastric bal-
loon implantation [23,38]. A serious complication is 
migration of the balloon caused by its perforation or 
leak, which can cause intestinal obstruction, requiring 
endoscopic or surgical removal [36]. In the present 
work, complete balloon intolerance, resulting in the 
necessity for its earlier removal, was observed in three 
people, while Evans and Scott [34] report complete bal-
loon intolerance in four cases. Among 58 patients, the 
balloon was dislocated in 18, and three patients unde-
rwent laparotomy to restore bowel patency. In 3 of our 
patients (4%) the balloon broke and was spontaneously 
evacuated from the gastrointestinal tract without the 
necessity for its endoscopic or surgical removal, while 
in one of the patients only during the follow-up in the 
third month of treatment was the lack of a balloon in the 
stomach discovered in the ultrasound examination, and 
the remaining patients reported observing a change in 
the colour of the urine due to the methyl-blue added to 
the physiological saline in the balloon.
Genco et al. [23] conducted a study on the effective-
ness of IGB therapy in 2,515 patients. The overall com-
plication rate in the above study was 2.8% (n = 70). 
Gastrointestinal perforation occurred in five patients 
(0.19%), of which four had previously gastric surge-
ry. Two people died. In 9 cases (0.36%), the balloon 
burst. Esophagitis was recorded in 32 people (1.27%) 
and gastric ulcer in 5 (0.2%). Mathus-Vliegen and Tyt-
gat [36] observed that in a group of 43 patients resi-
stant to conservative treatment there were three cases 
of balloon intolerance (7.0%), manifested by a serious 

inflammation of the oesophagus, and three consecuti-
ve patients developed gastritis, which was associated 
with the use of non-steroidal anti-inflammatory drugs. 
Sudden, intense abdominal pain, even a few weeks or 
months after implantation of the balloon in the stomach 
should arouse suspicion of perforation of the stomach. 
In the medical literature there are several described 
cases of gastric perforation, one case of short-term hy-
poxia when removing the balloon [23,38] and two do-
cumented cases of death [39,40]. Two deaths occurred 
in our own studies; however, their immediate cause was 
cardiorespiratory failure associated with complications 
of the comorbidities. A further four patients died in the 
period after the end of treatment, and the causes of de-
aths reported by the families concerned complications 
of chronic non-communicable diseases. Negrin-Dast et 
al. [30] observed two deaths due to cardiorespiratory 
failure 5 years after balloon implantation.
Caring for an obese person with multimorbidity should 
take into account all the aspects of the illness. To ensu-
re such care, a team of specialists is needed to provide 
comprehensive diagnostics and therapies focused on 
functional efficiency, which must cover a wide range of 
activities, from preventative to bariatric surgery.
Patients with a functional disability or significant risk 
of disease require therapy to be preceded by prioritiza-
tion of treatment goals, followed by actions to reduce 
deficits, starting from the most important areas for the 
patient. Multimorbidity hampers prevention, as each 
pathology should independently consider the indica-
tions and contraindications to specific types of action, 
and then take them into account in the prepared treat-
ment regimens. 

CONCLUSIONS

1.	Treatment by endoscopic implantation of the intra-
gastric balloon alleviates the course or reduces the 
incidence of concomitant diseases in persons with 
morbid obesity. 

2.	The method of endoscopic implantation of an intr-
agastric balloon is an effective method of reducing 
excess body weight in people with morbid obesity. 

3.	IGB treatment can be used to reduce the risk of perio-
perative complications due to significant weight loss 
and a reduced incidence of multimorbidity.
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