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ABSTRACT

Introduction: There are only few reports regarding the 
use of intragastric-balloons (IGB®) to achieve weight loss and 
subsequently decrease surgical complications. In this study, we try 
to assess whether presurgery weight loss using IGB decreases the 
postsurgical mortality after bariatric surgery.

Material and methods: This is a prospective case-control 
study. We matched 1:1 by gender, age (± 10 y-o) and type of 
surgery (sleeve resection [LSG] or gastric bypass [LGBP]), matching 
cases (A) and controls (H, from a historic cohort). Morbidly obese 
patients with an indication for bariatric surgery were included in the 
study. Cases (A) were recruited from an ongoing clinical trial, and 
the controls (H) came from a historic cohort prior to the start of the 
clinic trial. The presurgical weight loss in group A was reached by 
IGB combined with diet, versus only diet in group H.

Results: We included 58 patients, 65.5% women, 69% 
LGBP/31% LSG. The mean age of group A was 42 and 43.4 
years old for group H. ASA III of 24.1% group A vs 58.6% group 
H, p = 0.012. The mean total weight loss (TWL) before surgery 
was greater in group A (16.2 kg, SD 9.75) than in group H (1.2 kg, 
SD 6.4), p < 0.0001. The % of EWL before surgery was 23.5 (SD 
11.6) in group A vs 2.4 (SD 8) in group H, p < 0.001. Hospital stay 
was seven days for group A, and eight days for group H, p = 0.285. 
The rate of unsuccessful IGB treatment to accomplish the scheduled 
weight loss was 34.5%. The balloon morbidity was 17.2% (6.9% 
severe). All in all, morbidity (due to bariatric surgery and IGB) was 
41% in both groups. Postsurgical morbidity moderate-severe was 
20.3% in group A (6.9% severe) and 27.3% in group H (17.2% 
severe) without statistical significance. One patient died in group H 
(mortality rate, 3.44%).

Conclusion: Preoperative IGB treatment in morbid obesity has 
not been found to be effective at decreasing postsurgical morbidity 
LSG and LGBP, despite the fact that it acheives a greater weight 
loss than diet and exercise.

Key words: Bariatric surgery. Preoperative intragastric balloon. 
Postsurgical complications. Preoperative weight loss.

INTRODUCTION 

Obesity (BMI ≥ 30 kg/m2) is an epidemic disease. In 
Europe, it reaches a frequency of 26% to 31%, and Spain 
is one of the countries with the highest prevalence: 22.9% 
(1), representing 7% of the healthcare expenditure in our 
country on 2009 (2).

Currently, it has been clearly accepted that surgery is the 
best therapeutic option for morbidly obese patients with 
a BMI > 40 kg/m2, or a BMI between 35 and 40 kg/m2 
with a comorbidity which could be improved via weight 
loss (3,4). Bariatric surgery will not only allow a person 
to maintain the weight loss over time, but will also lead 
to a reduction in comorbidities, and even a reduction in 
mortality over time (5). 

Mortality due to bariatric laparoscopic surgery is low 
(< 1%) (3,6), and its early morbidity varies between 5 
and 23.1% (3,6-10). In obese patients with comorbidities 
which present a risk to their life, this post-surgical mor-
bidity-mortality can be as high as up to 40% in the period 
immediately after surgery (7,11). 

A 10% loss in body weight (10% TWL) will translate 
into a reduction of visceral, central and abdominal fat, as 
well as of liver size (12,13); there will be an improvement 
in associated comorbidities (4,14) and mortality (15). 

To reduce the risk of morbidity due to bariatric surgery, 
many clinical-surgical units request weight loss as a pre-
vious requirement (10).

However, some controversy exists as to whether pre-op-
erative weight loss for bariatric surgery could have an 
impact on surgical morbidity, or on the long-term evolution 
of the patient (10,13,16).

There are some observational non-controlled clinical 
trials (17,18) that have not demonstrated that a pre-sur-
gical weight loss (EWL) will determine differences in 
post-surgical morbidity or the subsequent evolution of the 
patient (18,19). However, other retrospective studies have 
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found that a pre-surgical weight loss of 5-10% EWL will 
have an impact on post-surgical morbidity (9,10,16,20), 
on the time duration of the surgery (19), on the amount 
of transfusions, and on the rate of conversions to open 
surgery (6,21,22). Other authors have found that pre-sur-
gical weight loss is a predictive factor for a higher loss 
weight during post-surgical evolution (6,17), and would 
help to select those obese population who would benefit 
most from bariatric surgery. The IGB in morbid obesity 
is a temporal treatment given as a second step when the 
multidisciplinary nutritional treatment fails (23), because 
it results in greater weight loss compared to conventional 
diet treatments (24-27), although it is not clear whether it 
is more effective (28,29). 

One of the potential future indications for the intragas-
tric balloon could be its use as a bridge-treatment until 
bariatric surgery (27), not only in order to achieve weight 
loss before surgery, decrease comorbidity, ease the surgical 
technique, and decrease postsurgical morbidity, but also to 
improve comorbidities, facilitate the surgical technique, 
potentially reduce any surgical complications, or for use in 
special populations such as super-obese patients (7). More 
frequently now in clinical practices and in many surgical 
units, weight loss is attempted before bariatric surgery 
using intragastric balloons (IGB) in conjunction with strict 

diets (27,30). However, this therapeutic approach currently 
presents a dubious utility. Our study intends to contribute 
to our experience in the evaluation of IGB before surgery 
for achieving weight loss, and its impact on post-surgical 
morbidity. Secondly, we will study the impact on mortal-
ity, surgical time spent in the operating room, and the rate 
of reoperations. Finally, we will study any complications 
associated with IGBs.

MATERIAL AND METHODS

A prospective case-control study, matched 1:1 by gender, type 
of laparoscopic bariatric surgery (gastric bypass [LGBP] or sleeve 
gastrectomy [LSG]) and age (+/- 10 years), was performed. The 
case group (A) included the first 29 patients of a group of 40 from 
an on-going clinical trial still not completed with a preoperative 
IGB. The study was funded by a national grant from the Spanish 
Healthcare System (Agency Lain Entralgo, Instituto de Salud Carlos 
III, grant FIS PI070682). The control group (H) included 29 patients 
selected from the historic group of 46 patients with morbid obesity 
who had undergone laparoscopic surgery prior to the start of patient 
inclusion in the clinical trial with IGB (Fig. 1).

Morbidly obese patients (BMI ≥ 40 kg/m2) with an indication 
for bariatric surgery, exclusively LSG or LGBP, and with failure 
of the previous conventional treatment (diet and pharmacological 

Fig. 1. Flowchart, Selection of patients. 

1r:r  sex, age 
surgery

46 pts form the historic group 
(previous to the study)

29 patients controls (H)

107 candidates

Refuse 48 patients Excluded 23 patients

36 patients with balloon

7 excluded postrandomization

29 patients intragastric balloon (A)

–  4 refuse surgery for 
adequate weight loss

–  1 contraindication of 
surgery for completely 
lack during the 6 months 
previous a surgery

–  1 pregnancy 
–  1 giant hiatal hernia

–  Giant hiatal or 
abdominal hernia

–  Previous abdominal 
surgery

–  Lack of commitment
–  Previous gastric band
–  Renal failure on the 

way of transplant 
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treatment), between 18 and 80-year-old, with the ability to under-
stand the alterations caused by the intervention, and committed to 
follow the planned strategy were included. We excluded patients 
with an active peptic ulcer, esophageal/gastric varices, severe disease 
limiting life expectancy and without any improvement expected by 
weight loss, decompensated psychiatric illness, moderate or severe 
esophagitis or hiatal hernia bigger than 3 cm, previous anti-reflux 
surgery, gastrectomy, or any other type of bariatric surgery or gastric 
complication associated with previous gastric banding, Crohn’s dis-
ease, tendency to bleeding and/or current or future need for chronic 
anticoagulant treatment, contraindication or allergy to IGBs, preg-
nancy, use of toxic substances or non-idiopathic morbid obesity or 
treatment with steroids. 

The study was conducted at the Hospital Severo Ochoa (HSO) in 
Leganés (Madrid), which covers a population of 186,066 inhabitants. 
The Surgery unit has more than ten years of experience in bariatric 
surgery, conducting about 30 bariatric laparoscopic procedures per 
year.

The study protocol was approved by the Hospital Ethical and 
Research Committee and complied with the guidelines of good clin-
ical practice. All patients gave written informed consent. 

Procedures

All balloons were placed with conscious sedation, and were endo-
scopically removed after six months, with patients intubated under 
general anesthesia. The volume of the balloon was adjusted with 
a variation from 600 to 700 ml. Balloon placement was conduct-
ed under conscious sedation, and its removal was conducted under 
general anesthesia, and with the patient intubated. Patients were 
discharged from hospital 3-4 hours after balloon placement, and 
they were instructed to follow a liquid diet modified during the first 
week, in order to move on subsequently to the previous solid diet, 
and to continue treatment with PPIs while the balloon was in place.

All group A patients underwent the same monthly follow-up at 
the Nutrition Unit during the six months prior to bariatric surgery, 
with a 1,200 Kcal diet and a recommendation for physical activi-
ty; this was the same follow-up conducted for control group H. A 
minimum interval of 30 days was established between IGB removal 
and bariatric surgery, in order to try to minimize the yo-yo effect in 
our patients. 

Patient discharge after balloon removal was conducted within 
some hours (around 3-4 hours), once the patient was completely 
awake. 

The total proportion of weight loss (% TBWL) was calculated, 
as well as the proportion of excess weight loss (% EWL), and the 
proportion of BMI excess loss (% EBMIL). The ideal weight esti-
mation was conducted by the Alastrue method (31). Hospital stays 
were considered as prolonged if they were > 6.5 days for LGBP and 
> 7 days for LSG. A prolonged time in the Operating Room was 
defined at > 3 hours.

It has been considered that treatment with an intragastric balloon 
has failed when a weight loss equal or lower than 10% of the initial 
total body weight (TBW) has been achieved (32).Total morbidity 
was considered as the postsurgical morbidity and the morbidity due 
to IGB.

The review and classification of postsurgical complications and 
their severity was blind, conducted by two members of the group 

not involved in the study, following the international classification 
Accordion Severity Grading System of Surgical Complications 
(ASGSc) (33) (Table III). 

The IGB complications were classified as major (balloon migra-
tion, intestinal obstruction, Mallory-Weiss syndrome, gastric ulcers, 
and esophageal laceration) and minor (gastric erosions and abdomi-
nal pain and vomiting) (25). Vomiting occurring after IGB placement 
and during the first few weeks was not considered as a complication. 
In order to calculate the simple size, and considering the fact that we 
were unable to find a study similar in design to ours, we took into 
account the post-surgical morbidity of our historical group of 32% 
and, expecting a morbidity reduction of 25%, the simple size would 
be 41 patients in each group.

Quantitative variables are expressed as mean value with the stan-
dard deviation (SD) or median with interquartile interval (p

25-75
), and 

qualitative variables, as their absolute value and their proportion. 
A comparison was conducted with x2 for qualitative variables and 
Mann Whitney’s U for quantitative variables. Univariate and multi-
variate hypothesis contrast was conducted via the Mantel-Haenszel 
test for paired data. A value of p < 0.05 was considered to be sig-
nificant. 

RESULTS

The study included 58 patients, 29 cases and 29 controls. 
The clinical-epidemiological characteristics of patients 
are described in table I. There was no difference between 
groups A and H with regard to body mass index (BMI) and 
on the median weight at inclusion into the study. The rate 
of patients ASA III was significantly greater in H (58.6%) 
vs A (24.1%) (p < 0.012). Ninety-six per cent of patients in 
group A and 86% in group H had a comorbidity associated 
with obesity (0.352). 

The pre-surgical percentage of EWL in group A was 
significantly lower than in group H (p < 0.001), thus that 
there was a mean loss of 16.3 kg TBWL (SD 9.75), with a 
pre-surgical BMI of 39.3 (SD 7.0) (Table III), an EWL of 
23% (SD 11.6) and an EBMIL of 34.6% (SD 24.1) (Table 
II) vs a TBWL of 1.28 (6.4), a BMI of 47 (SD 6.7), an EWL 
of 2.4 (SD 8) and an EBMIL of 0.98 (SD 12.4) for the grop 
H, respectively (p < 0.0001) (Table II).

Nineteen patients (65.5%) in group A lost > 10% 
(TBWL) of their initial weight vs one (3.4%) in group H 
(p < 0.001) (Table II). Thirty-seven per cent of patients 
in group A gained 4 kg (SD 1.8) in the interval between 
balloon removal and surgery, and only two patients (6.8%) 
had continued weight loss of three kilos or more after IGB 
removal. 

Patients had their IGB placed during 7.49 months (SD 
1.09) with a balloon filled with a volume of fluid of 618.7 
ml (SD 54.1). The time between balloon removal and 
surgery was 56.3 days (SD 58.2). IGB withdrawal before 
the scheduled time was unnecessary. The removal of the 
balloon was difficult in 6.9% of patients, but successful. 
However, 34.5% of IGB (ten patients) did not succeed in 
reducing their initial body weight by 10%.
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Table II. Study results

Group
Patients

Group A
n = 29 

Group H
n = 29

p

% EWL before (Bf.) surgery 23.5 (SD 11.6) 2.4 (SD 8) 0.0001

% EBMIL before surgery 34.6 (SD 24.1) 0.98 (SD 12.4) 0.0001

Starting BMI-BMI before surgery 7.21 (SD 5.05) 0.35 (SD 2.71) 0.0001

Length of hospital stay (d) 7 (p
25-75

: 5-8) 8 (p
25-75

: 7-10) 0.017

Operation time (h) 2.8 (SD 0.8) 3.1 (SD 0.6) 0.112

Length of IC stay (h)
18.2 (SD 9.5)

22 (p
25-75

: 7-23)
39.8 (SD 45.9)

24 (p
25-75

: 22.5-27)
0.001

BMI > 50 kg/m2 Bf. surgery 2 (6.9%) 10 (34.5%) 0.065

TBWL > 10% 19 (65.5%) 1 (3.4%) 0.001

Difficult tracheal intubation 2 (6.9%) 3 (10.3%) 1

Surgical procedure time > 3 hours 5 (17.2%) 8 (27.6%) 0.289

Number of pts with hospital stay > 6,5days  
on LGBP  or > 7 days  on  LSG  

8 (27.6%) 13 (44.8%) 0.423

% EWL: Percentage of excess of weight loss; % EBMIL: Percentage of excess of body mass index loss; IC: Intensive care; BMI: Body mass index; TBWL: Total body weight 
loss. Gastric bypass (LGBP) or sleeve gastrectomy (LSG).

Table I. Epidemiologic data

Group 
Patients

Group A
n = 29 

Group H
n = 29

p

Gender (women) 19 (65.5%) 19 (65.5%) 1

Age (years) 42 (SD 10) 44.6 (SD 10.7) 0.293

Type of surgery

  Sleeve gastrectomy SG 9 (31%) 9 (31%) 1

  Gastric bypass LGBP 20 (69%) 20 (69%)

Comorbidity 96% 89%

Hypertension 15 (51.7%) 18 (62%)

Apnea SDl 10 (34.4%) 8 (27.5%)

Liver steatosis 6 (20.7%) 7 (24.1%) 0.352

Diabetes type 2 6 (20.7%) 3 (10.3%)

Hyperlipemia 4 (13.8%) 2 (6.9%)

Starting weight (kg) 129.2 (SD 20) 128.2 (SD 19.6) 0.929

ASA before surgery

  2 18 (62.1%) 10 (34.5%) 0.012

  ≥ 3 7 (24.1%) 17 (58.6%)

Weight before surgery (kg) 113.3 (SD 16.9) 127.9 (SD 20.6) 0.009

Total weight lost 16.28 (9.75) 1.28 (6.4) 0.000

Starting BMI (kg/m2) 46.5 (SD 6.6) 47.3 (SD 6.5) 0.454

BMI before surgery (kg/m2) 39.3 (SD 7.0) 47.4 (SD 6.7) 0.000

Starting BMI > 50 kg/m2 (patients) 6 patients (20.7%) 7 patients (24.1%) 0.314

BMI: Body mass index; ASA: American Society of Anesthetist; SG: Sleeve gastrectomy; LGBP: Gastric bypass. 
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DISCUSSION

We present a case-control study with control cases 
paired by age, gender, and type of surgery, to avoid the 
bias of including two different types of bariatric surgery 
with different morbidity. 

Table III. Postsurgical complications (according to ASGSC)

 Group A Group H

Number of patients (%)**
8 

(27.6%)
12 

(41.4%)

Number of complications (%) moderate-
severe (%)

6 
(20.3%)

8 
(27.3%)

Number of patients with severe 
complications, patients (%)

2 
(6.9%)

5 
(17.2%)

 1. Mild   

   Vomiting (postsurgical ileus) 1 0

   Surgical wound infection 1 1

   Urinary infection 2 2

   Cardiac failure 0 1

   Kidney failure 0 1

 Mild total 4 (3*) 5 (4*)

 2. Moderate   

    Surgical wound infection 2 2

    Intra-abdominal abscess 1 1

    Hematoma 1 0

    Nosocomial pneumonia 0 1

    Fistula 0 1

    Catheter related infection 0 1

    Vomits 1 0

 Moderate total 5 (3*) 6 (3*)

 3. Severe   

    Bleeding 2 2

    Perforation 0 1

    Surgical wound infection 0 1

    Intra-abdominal abscess 0 1

    Sepsis 0 1

    Intestinal incarceration 0 1

    Respiratory insufficiency 0 1

    Kidney failure 0 1

Severe total 2 (2*) 9 (5*)

Number of total complications 11 20

*Total of patients; **p = 0.454.

Six patients (20.7%) needed emergency treatment for 
some reason associated with their intragastric balloon, 
generally in the first week, due to vomiting, dizziness and 
abdominal pain, which was resolved with symptomatic 
treatment within less than 24 hours during their stay at the 
Emergency Unit.

Five patients (17.2%) of group A suffered morbidity 
associated with their IGB balloon (three mild and two 
severe [17.2% of total morbidity, 6.89% severe]): three 
experienced esophagitis diagnosed endoscopically with 
mild symptoms, and there was one esophagitis case with 
moderate severity and upper gastrointestinal bleeding 
(coffee ground vomiting without hemodynamic instability 
or blood transfusion requirement) which required hospi-
tal admission. Another patient had chronic and relapsing 
functional pyloric stenosis, with vomiting, asthenia, weight 
loss, and development of a re-feeding syndrome once the 
IGB was withdrawn and the vomiting disappeared. 

Eight patients (27.6%) in group A, and twelve (41.4%) 
in group H presented 11 and 20 post-surgical complica-
tions, respectively (p = 0.454). There were no differenc-
es between groups regarding the morbidity considered 
as severe, or total morbidity (Table III). Total morbidity 
(postsurgical and IGB morbidity) was the same in both 
groups 41%.

Postsurgical morbidity that can be considered as rele-
vant from a clinical point of view includes moderate and 
severe morbidity (according to the ASGSc classification 
[33]), which was 20.3% (six patients) in group A vs 27.3% 
(eight patients) in group H (p = 0.388); moderate morbid-
ity was observed in three out of eight patients in group A 
vs three out of 12 in group H; and severe morbidity was 
observed in two out of eight patients in group A vs five out 
of 12 in group H, without statistical differences. 

One patient from group H (3.44%) died due to sep-
tic shock associated with diffuse peritonitis after suture 
dehiscence, and no deaths were reported in group A, with-
out significant differences between both groups. Group 
A had two patients out of 29 with severe postsurgical 
complications (6.89%) and another two patients (6.89%) 
with severe IGB complications (upper gastrointestinal 
bleeding and re-feeding syndrome), while group H had 
five out of 29 patients (17,2%) with severe postsurgical 
complications. In the univariante analysis, we did not 
find any significant differences in morbidity between both 
groups (Table III), or in hospital stay or in the operating 
room time (Table II).

There were no differences in the rate of repeat proce-
dures between groups; two patients (6.9%) in each group 
required a new intervention. We did not find any differ-
ences in the rate of conversion to open surgery, with two 
patients in each group of the study (6.9% in both groups). 

There were no differences when surgical morbidity was 
evaluated only in patients from group A who had achieved 
a weight loss of 10% or superior with the balloon (32.8%) 
vs group H.
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It is not clear in the published literature that the weight 
loss prior to bariatric surgery has any impact on surgical 
morbidity (10,13,16,18). In fact, the influence of pre-sur-
gical weight on surgical morbidity is also uncertain. Ret-
rospective recent studies, conducted in the maturity stage 
of laparoscopic surgery did not find that the evolution and 
morbidity related with IGB was different in super-obese 
patients (BMI > 60) compared to morbidly-obese patients 
with a BMI > 60 (34-36). 

The value of the intragastric balloon compared with 
conventional treatments in order to achieve adequate 
weight loss has been under discussion (28). 

In our series, the proportion of failed balloons which 
did not achieve a significant weight loss (TBWL > 10%) 
was 34.5%, which is a high rate and very similar to that 
reported in other studies (32), highlighting the importance 
of patient involvement and a close clinical follow-up of 
patients in multidisciplinary visits (25,26) in order to 
achieve the best results regarding weight loss. This will 
probably involve changes in clinical practice, establish-
ing weekly or biweekly personalized visits, at least during 
the initial months after the IGB placement. Our patients 
were controlled by a nutritionist on a monthly basis and 
with group talks, similarly to the follow-up received by 
the control group.

This type of follow-up has not been the most adequate 
procedure to succeed with the preoperative IGB in order 
to achieve the appropriate weight loss, and could be the 
reason for the high rate of IGB treatment failures. 

The mean weight loss (TBWL) reached in group A was 
of 16.28 (SD 9.75) kg, with a 23.5% EWL (SD11.6) and 
34.6% EBMIL (SD 24.1). These values are similar to those 
described in the literature (4,22,24,37), with a 36.9% EWL 
in patients with effective balloons, and 15% in patients 
with balloon failure (32).

Balloon tolerability was very good in our series; we 
did not have to remove any balloon before the determined 
time and this is better than that published in the literature, 
which describes 4.2-11% of patients who required balloon 
removal due to lack of tolerability or complications (24,27-
29,32). 

Achieving weight loss by using the IGB entails some 
risks. Even though there is a low rate of complications with 
IGBs, there have been reports of deaths due to gastric per-
foration (24,38,39) or during the balloon removal proce-
dure, additional to the risks inherent to general anesthesia 
in this type of patients (7).

A very high proportion of those patients undergoing 
IGB placement have vomiting and epigastric pain of 
variable intensity during the first days or weeks (37); in 
some cases, this has made them attend the Emergency 
Unit for management with intravenous drugs. Vomiting 
and epigastric pain are caused by the digestive system 
rejection of the balloon, which acts as a foreign body 
introduced into the gastric cavity. In fact, these cannot 
be considered as complications, but side effects of the 

intragastric balloon, and can be managed with analgesics, 
antiemetics and PPIs. 

In our series, we had a total of 17.2% of complications 
associated with IGB, similar to the rate published (24,37). 
Only two patients out of 29 (69%) had complications that 
might be considered to be severe. The vast majority were 
mild cases, mostly endoscopic esophagitis, without any 
gastroduodenal ulcers. Only two patients experienced 
severe complications, but only one of them required hos-
pitalization.

The essential question to be answered, and the objective 
of this study, is to try to determine if the preoperative IGBs 
is useful to reduce surgical morbidity in bariatric surgery. 
Only very few studies have been published regarding this 
topic (22,30,40,41), but these are heterogeneous, and some 
of them have been conducted in populations with extreme 
obesity (super-obese) who are not representative of the 
overall group of patients with morbid obesity.

Busetto et al. (22) compared, in a case-control study 
with 43 super-obese patients, the pre-surgical IGB balloon 
prior to laparoscopic adjustable gastric banding (LAGB), 
and found a reduction in the rate of conversions to open 
surgery, in the time of hospital stay, and in complications 
during the procedure.

Zerrweck (21) published a case-control study with 23 
super-obese patients who used IGB before surgery, fol-
lowed by LGBP, compared with 37 control cases of their 
own historic group, with a mean BMI of 58.4 kg/m2, treat-
ed with LGBP. The balloon group achieved a weight loss 
of 5.5 ± 1.3 kg/m2 (EBMIL 11.2 ± 3.2%), p < 0.001, vs 
the control group. The time of the surgical procedure was 
lower in the balloon group, and the same for the rate of 
surgical complications, 8.6% in the IGB vs 35.1% in the 
historic group, p = 0.031.

Therefore, in light of these publications, it seems that 
IGBs could be useful in extreme obesity by reducing sur-
gical morbidity. 

However, other studies similar to ours concerning 
morbid obesity (excluding super-obese patients) have not 
found any differences in terms of post-surgical morbidity, 
conversion to open surgery, or mortality, even when taking 
into consideration other randomized studies which have 
compared patients with a significant weight loss on a strict 
hipocaloric diet vs patients without weight loss (18,42). 
In addition, low-calorie intake diets, even in super obese 
patients, have been shown to be as equally effective as 
IGB (43).

From the clinical point of view, relevant morbidity is 
the type of morbidity that can be classified as moderate or 
severe, and its value in this study reached 20.3% in group 
A and 27.3% in group H, which was not statistically sig-
nificant. This morbidity rate can be ranked within the high 
range, according to data published in scientific literature 
(5-23.1%) (3,6-10,44).

There was a 27.6% surgical morbidity in group A with-
out any significant differences regarding the 41.4% rate 
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achieved in group H (Table III). When we analyzed the 
overall morbidity, considering post-surgical morbidity as 
well as that derived from the balloon in group A, there was 
no difference between groups, with 41% for both groups 
(Table III). 

The post-surgical severe morbidity was 6.89% and 
17.2% in group A and group H respectively, and was not 
statistically significant (p = 0.454). If we had found signifi-
cant differences in terms of postsurgical morbidity, it could 
be argued that there was a bias because the H group had 
a significantly greater rate of ASA III patients compared 
to the IGB, which is much more when taking into account 
that the H group included the first patients treated during 
the bariatric surgical learning curve. For this reason, if 
there had been a protective effect by the balloon, it should 
have appeared clearly in our study.

As stated in other similar studies (35), it is often difficult 
to achieve enough statistical power in these type of stud-
ies. Therefore, in order to achieve statistical significance 
in the postsurgical morbidity of group H, the sample size 
of the study should have been increased to 364 patients 
(182 patients in each arm), which can only be attainable in 
multicenter studies. The NNT of the study would be 7, so 
we would need to treat seven patients with IGB to decrease 
any event of postsurgical morbidity, while also taking into 
consideration the cost of the treatment.

When comparing post-surgical morbidity exclusively in 
the subgroup with “effective balloons” vs their respective 
controls in group H, we did not find any statistical differ-
ences either. Likewise, other authors have not found any 
differences in the post-surgical morbidity of patients with 
effective IGBs vs the sub-group of non-effective balloons; 
moreover, they did not find that the balloon was useful to 
predict the efficacy of a subsequent restrictive bariatric 
surgery, such as gastric banding (32). 

Another goal of our study was to evaluate the length 
of hospital stay and the time spent in the operating room. 
Similar to results previously published by other authors, 
we did not find any significant differences in the length 
of hospital stay, or the time spent in the operating room 
(6,17). Devices for stapling and linear cut are used for 
conducting the vertical sleeve gastrectomy. The presence 
of the intragastric balloon for a prolonged period of time 
will cause hypertrophy of the gastric muscular wall. This 
hypertrophy is even greater at the gastric antrum.

We found that patients with IGB presented hypertrophy 
of the gastric wall. This was clearly perceived by surgeons, 
and in some cases led to a technical complication for con-
ducting the mechanical suture in LSGs, requiring the use of 
larger-sized staples, and causing concern regarding suture 
stability.

Our study offers the innovation of being conducted in a 
non-tertiary general hospital, reproducing the real clinical 
practice in the majority of hospitals in our country.

Despite the fact that bariatric surgery is the best treat-
ment option for morbid obesity, hardly 15.4% of medical 
care physicians sent patients to specialized surgeons (45). 

In those hospitals with limited access to bariatric surgery 
and with major waiting lists for surgery, IGBs can be consid-
ered as a tempting option, allowing weight loss, and achiev-
ing an optimal pre-surgery weight during the waiting period, 
and with a theoretical reduction in post-surgical complica-
tions which has not been demonstrated in our study. 

Taking into account our results, a reduction in hospital 
stay of just one day or only half an hour of Operating 
Room time; failure in achieving a significant reduction in 
morbidity, associated to a 30% failure rate for balloons, 
and the morbidity inherent to IGBs (17.2%) make it impos-
sible for us to consider the IGB as an effective approach.

Priced at 2,500 Euros, the cost of the balloon treatment 
is far from negligible. This price includes the cost of the 
balloon and the two endoscopic interventions for its place-
ment and removal (the latter in an Operating Room). These 
facts are well verified in literature by some authors who 
labeled the balloon treatment as inefficient (25,29,45,46).

Regarding the limitations of our study, we must point 
out that the study groups were not completely homoge-
neous, with a higher ASA in the H group (historic group); 
however, despite this, we were not able to demonstrate a 
reduction in postsurgical morbidity in the cases (group A), 
which diminishes the importance of homogeneity between 
groups. Another limitation was the major rate of ineffective 
balloons, which reduced the study “n”; however, this fact 
shows the reality of intragastric balloons in daily practice.

In summary, although the use of IGB produced greater 
weight loss in relation to diet, it did not reduce post-sur-
gical morbidity, time spent in the operating room, or the 
length of hospital stay. Additionally, it had a major rate 
of balloon failures if multidisciplinary actions and strict 
follow-up of the patients were not undertaken, a non-neg-
ligible rate of severe complications associated exclusively 
with the balloon, and an extra cost of over 2,500 Euros in 
terms of balloon costs.

The use of the balloon is not an effective measure to 
reduce post-surgical morbidity due to bariatric surgery. 
Therefore, in the absence of more conclusive studies, it 
should not replace other measures which are cheaper and 
present less complications, such as low-calorie diets (43).
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