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Obesity causes increased morbidity, disability and mortality rates as well as affects the quality of life. Given the
known risks to the patient’s health, the International Federation for the Surgery of Obesity and Metabolic Disor-
ders pays special attention to the problem of morbid obesity (body mass index >40 kg/m?), with particular
emphasis on super-obesity (body mass index >50 kg/m?).

OBJECTIVE is to investigate the role of endoluminal interventions in the preparation of super obese patients with
high risk of surgical and anaesthesia-related complications for bariatric surgery.

MATERIALS AND METHODS. From 2011 to 2018, 97 patients with morbid obesity and high risk of surgery and
anaesthesia-related complications (ASA PS III—IV) underwent a course of treatment at the clinical setting of the
Department of General Surgery No2 of Bohomolets National Medical University. The treatment was carried out
in 2 stages. In the main group (n=060), the first stage of treatment included the intragastric balloon placement
for a term of 6 months. The control group (n=37) received a six-month conservative therapy. In the second stage
of treatment the patients of both groups underwent a surgical procedure for the morbid obesity management.

ResuLrs. The outcomes of the first stage of treatment showed that the patients, who underwent the intragastric
balloon placement, had statistically significantly (p <0.001) higher mean the percentage of excess weight loss
(%EWL) than the patients who received conservative therapy. In the main group, the average ASA PS score, which
is identified as an anaesthetic and surgical risk indicator, decreased from 3.28 (95 % confidence interval (CI)
3.17—3.40) to 2.15 (95 % CI 2.06—2.24, p<0.001), and in the control group — from 3.24 (95 % CI 3.10—3.39) to
3.14 (95% C1 296—3.31, p>0.05).

Concrusions. The results of the study provide strong evidence that the intragastric balloon placement for a term
of 6 months reduces surgical and anaesthetic risks, contributes to the improved function of the cardiovascular
and respiratory systems as well as gives a boost to carbohydrate metabolism, and, therefore, can be suggested for
the preparation of super obese patients with high risk of surgical and anaesthesia-related complications for bar-
iatric surgery.
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Obesity is an urgent health problem as its social
and health impact is extremely high today. Around
13 % of adults worldwide are suffering from obesity.
According to the global health estimates, by 2025
about 20 % of the world population will be diag-
nosed with obesity [9]. Obesity causes increased
morbidity, disability and mortality rates as well as
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affects the quality of life [ 7]. Given the known risks
to the patient’s health, the International Federa-
tion for the Surgery of Obesity and Metabolic Dis-
orders (IFSO) pays special attention to the prob-
lem of morbid obesity (body mass index (BMI)
> 40 kg/m?), with particular emphasis on super-
obesity (BMI = 50 kg/m?) [12].
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The inadequate effectiveness of conservative
methods of treatment necessitates the application
of bariatric surgery [3, 8]. However, these patients
have a high surgical and anaesthetic risk, including
in terms of anaesthesia administration. Particular-
ly serious problems result from the complications
of pulmonary embolism, which are presented in
a 24-year retrospective analysis of bariatric inter-
ventions [11]. In general, postoperative mortality
in obese patients is 2 times higher than in people
with normal body weight [10].

E.J. DeMaria et al. (2007) propose the OS-
MRS (The Obesity Surgery Mortality Risk Score)
scale, which is based on five preoperative variables
that increase the risk of morbidity and mortality
within 30 days after gastric bypass. They are age
> 45 years, BMI > 50 kg/m? hypertension, male
gender and pulmonary embolism [1, 5].

A multicenter Brazilian study showed that due
to the use of IGB for 6 months, patients with obesi-
ty lost an average of 26.1 kg (3.6—77.0 kg), the av-
erage % EWLwas 23.5 % (3.0—54.0 %), the average
BMI decreased by 8.5 kg/m? (1.3—24.9 kg/m?),
the clinical picture of comorbid conditions (hyper-
tension, diabetes, sleep apnoea, etc.) improved [13].

Astudy of the effect of IGB on body weight loss and
comorbidity, conducted at the University of Padova
(Ttaly) showed that the use of IGB for 164.4+39.7
days (92—240 days) led to a decrease in body weight
by 26.4 +10.2 kg (5.0—53.0 kg), the average % EWL
was 26.1£9.3% (5.1—55.2 %), the average BMI de-
creased from 58.4%6.6 kg/m? to 49.3+6.2 kg/m?
(p<0.001), decreased surgical risk [14].

In the analysis of 30 studies involving 4,877 pa-
tients, it was shown that the use of IGB BIB led
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to a decrease in body weight by 4.9—28.5 kg (av-
erage — 17.8 kg), and BMI by 4.0—9.0 kg/m? In
principle, comorbid conditions disappeared or im-
proved in 52—100 % of these patients [15].

Thus, the presence of super-obesity is a direct in-
dication for bariatric surgery. However, it is neces-
sary to use effective strategies to reduce surgical risk.

OBJECTIVE is to investigate the role of endolumi-
nal interventions in the preparation of super obese
patients with high risk of surgical and anaesthesia-
related complications for bariatric surgery.

Materials and methods

From 2011 to 2018 97 patients with super-obesi-
ty and high risk of surgery and anaesthesia-relat-
ed complications (ASA PS III—IV) underwent
a course of treatment at the clinical setting of the
Department of General Surgery No2 of Bohomo-
lets National Medical University (Table 1). The
study included 45 (46.4 %) men and 52 (53.6 %)
women.

The treatment was carried out in 2 stages. In
the main group (n==60), the first stage of treat-
ment included the intragastric balloon placement
for a term of 6 months. The control group (n=37)
received a six-month conservative therapy focused
on dietary changes, physical activity and behav-
ioural therapy. In the second stage of treatment the
patients of both groups underwent surgical proce-
dure for the morbid obesity management [1]. The
main and control groups did not have a statistically
significant difference (p>0.05) in gender, age and
clinical variables; therefore, they were comparable.
The course of the study included 6 months of the

Table 1. Anthropometric variables in patients with super-obesity in the first stage of treatment

Main group (n=60)

Control group (n=37)

Variables p*
Before treatment After treatment p  Before treatment After treatment p
. 192472485  163.55+19.75 ., 1902742337 18697+ 19.94 »
Body weight, kg (132—-231) (115—185) <0.001 (128—927) (120—215) 0.051  <0.001
6830+7.38  5819+7.19 67724920  66.62+879
2 # ##
L (5355—7781) (46.66—69.53) ~0001" 50 8346y  (4807—8377) 0067 <0001
. 1284142098  99.49+17.31 . 1262142139 12291+ 1859
Excessbody weight. kg~ 756 4506y (586-120.1) ~0001" (609 1551) (630—1499)y 0051  <0.001
Actual weight loss, kg 28.92+10.08 (17—52) 3.30+9.94 (—15... +19) <0.001%
% EWL, % 92.46+5.95 (14.30—32.79) 1.8749.25 (~19.21 ... +23.17) <0.001%

Data are presented as mean + SD (min — max).

* Comparison between the main and control group after treatment.
# In one or both groups the distribution of data differs from normal, the comparison was made using the Wilcoxon signed ranks test;
## in one or both groups the distribution of data differs from normal, the comparison was made using the Wilcoxon-Mann-Whitney test.
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follow-up period for all patients in the first stage
of treatment and 12 months — in the second stage.
In this case, the time interval between the first and
second stages was from 1 to 14 days.

After analysis of the anthropometric data of pa-
tients in both groups, it was noted that the mean
BMI was 68.08 (95% confidence interval (CI)
66.45—69.71) kg/m? The mean weight of the pa-
tients was 191.63 (95 % CI 186.75—196.51) kg. The
fact that the vast majority of them were of working
age emphasizes the medical and social significance
of the problem. A co-morbidity was frequently di-
agnosed, in particular, hypertension was observed
in 88 (90.7 %) patients, coronary heart disease — in
61 (62.9 %), type 2 diabetes — in 70 (72.2 %) patients.
The surgical and anaesthetic risk was graded as ASA
PS 3.27 (95 % CI 3.18—3.36). All patients with severe
and life-threatening systemic diseases or systemic pa-
thology were assigned to ASA PS IIT and IV.

The endoluminal therapy included the appli-
cation of an intragastric balloon (IGB), namely
Orbera™ Intragastric Balloon System produced
by Apollo Endosurgery, Inc [6]. Prior to the IGB
placement, esophagogastroduodenoscopy  was
performed to exclude any oesophageal, gastric or
duodenal pathology. The patients received general
anaesthesia with endotracheal intubation. The bar-
iatric team included a bariatric surgeon, an anaes-
thesiologist and an endoscopist.

Under direct endoscopic visualization, the Place-
ment Catheter Assembly containing the intragastric
balloon was introduced perorally and then inserted
down the oesophagus into the stomach. When it
was confirmed that the balloon was below the lower
oesophageal sphincter, the guidewire was removed.
The Luer-Lock connector on the fill tube was con-
nected to the filling system valve. Keeping the fill-
ing system valve open, a 50 cc syringe was used to
fill the balloon to 700 cc. To seal the balloon valve,
a syringe was connected to the fill tube and a gentle
suction was produced on the placement catheter by
withdrawing the plunger of the syringe. The valve
was sealed with the vacuum created. The fill tube
was pulled until it was out of the self-sealing valve
and removed along with the sheath through the
mouth. Control gastroscopy was performed to check
the location of the balloon in the stomach cavity as
well as visually inspect the balloon for leakage. Ad-
ditionally, ultrasound monitoring was carried out to
observe the position of the balloon in the stomach.

The intragastric balloon was removed 6 months
after the placement. The preparation of patients for
esophagogastroduodenoscopy included adminis-
tration of the endotracheal anaesthesia. Esophago-
gastroduodenoscopy was conducted to get a clear
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view of the balloon shell. A puncture needle pro-
duced by Prince medical was inserted down the
working channel of the gastroscope. The needle
was used to puncture the balloon and push the dis-
tal end of suction tubing through the balloon shell.
The needle was removed from the tubing sleeve and
suction was applied to the tube until all fluid was
evacuated from the balloon. After evacuation of the
maximum volume of fluid, the suction tubing was
removed from the balloon and out of the working
channel of the gastroscope. Under endoscopic visu-
alization, a 2-prolonged wire grasper produced by
Prince medical was inserted through the working
channel of the gastroscope to remove the balloon.
The 2-prolonged wire grasper helped firmly grasp
the deflated balloon and extract it with minimal
risk of injury to the stomach wall and oesophagus.
The procedure was completed with the inspection
of the duodenum, stomach, and oesophagus [2, 6].

Data were analysed with the statistical package
IBM SPSS Statistics Base (version 22). All results
were considered statistically significant at a value
of p<0.05. Quantitative data are presented as
mean = standard deviation (SD), unless otherwise
stated. The normality of the data distribution was
checked using the chi-square test (p>0.05). The
comparison was performed using the Wilcoxon sign
rank criterion for related samples and the Wilcox-
on-Mann-Whitney criterion for unrelated samples.
Quantitative assessment of the clinical effect was
performed by calculating the relative risk (RR) and
its 95 % CL

Results and discussion

Before the first stage of treatment, a comparative
analysis of body weight and other anthropometric
variables was performed in the main and control
groups (see Table 1). The findings did not reveal any
statistically significant difference (p > 0.05) between
the main and control groups before treatment.

The outcomes of the first stage of treatment
showed that the patients, who underwent the
IGB placement, had statistically significantly
(p<0.001) higher mean %EWL than the patients
who received conservative therapy (see Table 1).

Six months after the IGB placement there was
observed a statistically significant (p<0.001) de-
crease in the mean systolic blood pressure (SBP)
and the mean diastolic blood pressure (DBP)
from 170.48 (95% CI 166.90—174.07) mm Hg
to 150.30 (95% CI 147.47—153.13) mm Hg and
from 104.88 (95% CI 102.97—106.79) mm Hg
to 87.93 (95% CI 86.42—89.45) mm Hg, respec-
tively. Ejection fraction (EF) increased from
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46.69 (95 % CI 45.36—48.02) % to 49.55 (95% CI
48.58—50.52) % (p<0.001).

The study of the external respiration function
parameters revealed the prevalence of the restric-
tive spirometric pattern in patients with morbid
obesity. Six months after the IGB placement, the
patients of the main group exhibited the unidirec-
tional dynamics of mean values of vital capacity
(VC), forced vital capacity (FVC), forced expira-
tory volume in one second (FEV1), peak expira-
tory flow rate (PEFR), maximum expiratory flow
at 25% VC (MEF25), maximum expiratory flow
at 50 % VC (MEF50), maximum expiratory flow
at 75% VC (MEF75), in the direction of their
growth, which was interpreted as statistically sig-
nificant. Notably, our study established the growth
of FVC from 60.87 (95% CI 59.56—62.18) % to
73.25 (95 % C171.84—74.66) % (p<0.001).

Type 2 diabetes mellitus (DM) was diagnosed
in the vast majority of patients in both groups.
Thus, the glycosylated haemoglobin (HbA1c)
test confirmed DM in 46 (76.7 %) patients in the
main group and 24 (64.9 %) patients in the control
group. 13 (21.7 %) patients of the main group and
11 (29.7 %) patients of the control group had an in-
creased risk of developing type 2 DM according to
the ADA criteria (2018).

In patients of the main group, who underwent
the IGB placement, the level of fasting plasma glu-
cose and the level of glycosylated haemoglobin
(HbA1c) decreased from 8.90 (95 % CI 8.43—9.36)
mmol /L to 7.86 (95% CI 7.43—8.29) mmol/L and
from 7.38 (95% CI 7.09—7.67) to 6.71 (95% CI
6.44—6.97) respectively, in both cases p<0.001.
In the control group, the dynamics of these values
did not reach the degree of statistical significance.
It indicates the insufficient impact of conservative
therapy. After the first stage of treatment that lasted
6 months, the level of fasting plasma glucose and the
level of glycosylated haemoglobin in the main group
were statistically significantly lower than in the con-
trol group (p=0.028 and p = 0.025, respectively).

Before treatment, all patients of both groups were
assigned to ASA PS III—1V, in accordance with the
inclusion criteria of this study. An overview of the
first stage of treatment in terms of surgical and an-
aesthetic risk in the main and control groups sug-
gests that the patients, who underwent the IGB
placement, had statistically significantly (p <0.001)
lower risk than the patients who received conserva-
tive therapy. In this case, the average ASA PS score
in the main group decreased from 3.28 (95% CI
3.17—3.40) to 2.15 (95 % CI 2.06—2.24; p<0.001),
in the control group — from 3.24 (95 % C13.10—3.39)
t0 3.14 (95 % CI 2.96—3.31; p>0.05) (Table 2).
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The IGB placement for a term of 6 months reduces
the initially high ASA PS score. It is essential for the
first stage of treatment of patients with super-obesity
and their preparation for bariatric surgery [1].

By %EWL, an indicator of the effectiveness of
treatment, the patients in the main and control
groups were assessed as % EWL<20% or %EWL
> 20 %. It has been established that the IGB place-
ment results in a 3 times (p<0.001) reduction of
the risk of failure to achieve %X EWL >20 in com-
parison with the conservative treatment methods,
RR=0.33(95% CI0.22—0.47).

The IGB placement and removal were unevent-
ful and without any complications. Short-term mild
nausea was observed in 17 (28.33 %) patients and
temporary discomfort in the epigastric region was
seen in 22 (36.66 %) patients.

All patients of the main group, who underwent
a 6-month treatment that involved the IGB place-
ment as the preparation for bariatric surgery, were
qualified for the second stage of treatment that in-
cluded surgery, the mean %EWL was 22.46 (95 %
CI 20.93—24.0)%. Only 1 (2.7 %) patient in the
control group met the criteria for bariatric sur-
gery. 51 (83.6 %) patients underwent Laparoscopic
Roux-en-Y Gastric Bypass (LRYGB),9 (14.8 %) pa-
tients — Laparoscopic Adjustable Gastric Banding
(LAGB), 1 (1.6 %) patient — Laparoscopic Sleeve
Gastrectomy (LSG). 12 months after surgery, the
mean %EWL was 55.27 (95 % CI 53.32—57.23).

The safety analysis of the surgical methods ap-
plied in the treatment of patients with morbid obe-
sity was also conducted. Thus, no complications
were observed during the intraoperative period.
Among general surgical postoperative complica-
tions, purulent wound infection was detected in
2 (3.3%) patients with super-obesity. No specific
postoperative complications were noted. There was
no postoperative mortality among patients.

Table 2. Distribution of patients by level
of surgical and anaesthetic risk according
to ASA PS in patients with super-obesity
in the first stage of treatment

Main group (n=60) Control group (n=37)

ASA

PIS, Before After Before After
ClasS  treatment treatment treatment treatment
1 0 0 0 0

1I 0 51 (85.0 %) 0 3(8.11%)

I 43(71.67%) 9(150%) 28(75.68%) 26 (70.27%)
IV 17(2833%) 0 9(24.32%) 8(21.62%)
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The debatable question is whether there are
enough endoluminal methods for the treatment of
these patients with MO. Thus, according to a study
by L. Angrisani (2006), after removal of IGB 49.4 %
of patients with a baseline BMI of 54.4 + 8.1 kg/m?,
who were scheduled for further bariatric interven-
tions, abandoned the latter. IGB was used as an
independent method of treatment. However, it is
important to note that their body weight returned
to baseline after 12 months [16]. One of the reasons
for insufficient weight loss or re-gain is non-compli-
ance with the patient’s appointments after bariatric
interventions of the prescribed diet, excess caloric
intake and sedentary lifestyle.

According to the WGO Global Guideline Obe-
sity (2011), the use of IGB can help to form a cer-
tain stereotype of eating behaviour [17]. It has been
shown that the use of IGB alone in patients with
a BMI > 40 kg/m? is ineffective because after re-
moval of the balloon, patients either completely lost
weight or lost weight [3]. This may be thought to be
due in particular to «balloon cheating».

Thus, endoluminal procedures, especially the es-
tablishment of IGB, play an important role in the
treatment of obese patients, but their use cannot be
considered as the only and radical method of bariatric
intervention in obese patients, especially morbid [2].

Conclusions

The presence of surgical and anesthetic risk graded
as ASA PS III—1V in patients with super-obesity
and the mean BMI of 68.08 (95 % CI 66.45—69.71)
kg/m? complicated by pathologies of the cardio-
vascular system, impaired external respiration and
poor carbohydrate metabolism necessitates the
application of two-stage treatment involving the
preparation of patients for bariatric surgery in the
first stage.

The intragastric balloon placement for a term
of 6 months ensures efficient preparation of su-
per obese patients for bariatric surgery as it con-
tributes to surgical and anesthetic risk reduction
from 3.28 (95% CI 3.17—3.40) to 2.15 (95% CI
2.06—2.24; p<0.001), a decrease in BMI from
68.3 (95% CI 66.39—70.20) to 58.19 (95% CI
56.33—60.04) kg/m? (p<0.001), and the improved
function of the cardiovascular and respiratory sys-
tems as well as better carbohydrate metabolism.
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Poib eHgomoMiHAIBHUX BTPY4YaHb

Y HiATOTOBIIi ITAI[iEHTIB BUCOKOI'O PU3UKY

i3 CyIepOKHUPiHHAM A0 6apiaTPUYHOI Ooreparii

0.10. Iodpde, M. C. Kpusomnycros, O. I1. Creunenko, T. B. Tapaciok, 10. II. ITiopa

Hamionanpuuit mepuanmii yaisepcureT iMeni O. O. Boromoubirst, Kuis

OsXUPiHHA IPU3BOAUTD JO IiIBUIICHHS PIBHA 3AXBOPIOBAHOCTI, iHBAIJHOCTI T4 CMEPTHOCTI, 4 TAKOXK BIUIMBAE
Ha AKICTb XKUTTSL. 3 OIVIAY Ha BiZIlOMi PU3UKH VI 370POB’A nauienTa, MixkanapoaHna dpeaepariisa Xipyprii O2KMpiHHA
Ta MeTabomivHux posnatis (IFSO) npuainge oco6mBy yBary rnpooaeMi MOpOiAHOIO OXKUPiHHA (IHAEKC MACU
Tina > 40 Kr/mM?) 3 aKIIEHTOM Ha CYIIEPOXKUPIHHI (iHAEKC MacH Tina > 50 Kr/m?).
Mera — BUBYMTU POJIb CHIOIIOMIHAIBHUX BTPYYaHb Y MiIIOTOBL HALIEHTIB i3 CYIICPOXKUPIHHAM 3 BUCOKUM
PU3UKOM XipyPriyHUX Td aHECTE3iIMHUX YCKIAHEHD 10 6apiaTpUIHO] Xipyprii.

Marepianau Ta merogu. Y niepios 3 2011 10 2018 p. 97 naiieHTiB i3 NaTOJOTiYHUM OKUPIHHAM Td BUCOKHUM
PHU3UKOM XipyprigyHUX i aHECTE310I0ITYHUX YCKIAAHEHD (ASA PS III—IV) nponnuiy Kypc JIiKyBaHHA HA KIiHi4-
Hilt 6a3i kadeapu 3aranbHOT Xipyprii Ne 2 HarlioHaabHOTIoO MEIUYHOTO YHiBepcuTeTy iMeHi O. O. BOroMosbLs.
JIiKyBaHHSI IIPOBOIWIIN B IBA €TAIN. B OCHOBHII rpyti (n=60) MepIuii eTart JiKyBaHHs [Iepea6adaB BHYTPIII-
HBOILTYHKOBY YCTAHOBKY 6ajioHa Ha TepMin 6 mic. KoHTposbHa rpymna (n=37) orpumyBaia 6-MiCIIHY KOH-
CEPBATUBHY TEPAIIIO. JIPYIrUM €TAoM MHali€HTaM OOOX I'PYIl BUKOHAHO OINEPATUBHE BTPYYAHHS 3 METOIO
JIHKYBaHHSI MOPOiTHOTO OXKHPiHHA.

Pesyabrary. Pe3ynsrary nepmoro eraiy JiKyBaHHA [IOKA3AIH, 1O Y HALE€HTIB, SKMM IIPOBEAEHO BHYTPIII-
HBOIITYHKOBY YCTAHOBKY Oa710H4, 6yB CTATUCTUYHO 3HA4YYIIO (p<0,001) BUIIUI CEPEHIN BiZICOTOK BTPATU
HAYIMIIKOBOI MACH TUIA, HUK y HALIEHTIB, AKi OTPUMYBA/IM KOHCEPBATUBHY TEPAITilO. B OCHOBHI I'pyIli cepeHin
6a 32 ASA PS (iHIUKATOP aHECTE3I0NOTiYHOTO TA XiPYPridHOTO PU3HKY) 3HU3UBCA 3 3,28 (95 % AOBipuYnii iHTEp-
Bast (1) 3,17—3,40) 10 2,15 (95 % [11 2,06— 2,24, p <0,001), a y KOHTPOBHIH rpyti — 3 3,24 (95 % [11 3,10—3,39)
710 3,14 (95 % 111 296—3,31; p>0,05).

BHCHOBKH. Pe3y/IBraTH JIOCTIKEHHS CBITIATh, IO BHYTPIITHBOIITYHKOBA YCTAHOBKA 6A7I0OHA Ha TEPMiH 6 MiC
3HIDKYE PU3HKH XipypridHOI'O BTPY4YaHH i aHecTesil, 1ouimiye (PyHKLT ceplieBO-CYAUHHOI T4 JUXAIbHOI CUC-
TEM, 4 TAKOK IIPHUCKOPIOE BYIVIEBOAHUM OOMIH, TOMY €M ITi/IXiJ] MOKHA 3aIIPOIIOHYBATH JUIS ITiITOTOBKH IAIli-
€HTIB i3 CyIIEPOXUPIHHAM 3 BUCOKMM PU3UKOM XipYPIriYHUX YCKIQJHEHD i YCKIAIHEHD, [IOBI3AHUX 3 AHECTESi-
€10, 1O 6aApiaTpUIHO] Xipypril.

K1r090Bi c1oBa: MOPOifiHE OKUPIiHHS, OapiaTpHUYHA Xipypris, IlyKpPOBUH JiadeT 2 TUILY.
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