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Abstracts

Introduction. Obesity is an independent risk factor for venous thromboembolism (VTE) in men and
women. Despite the fact that the risk of postoperative VTE is very high in obese patients, embolic episodes
are less frequent in laparoscopic procedures compared to open procedures. Reducing excess body weight
in patients with morbid obesity through bariatric surgery is becoming increasingly popular. Laparoscopic
sleeve gastrectomy (SG) has proven to be the least traumatic of bariatric interventions, as it is performed
as a one-stage procedure.

The category of obese patients (BMI > 30), including patients with morbid obesity (BMI > 40), is poor-
ly represented in the aspect of adequate pressure of the carboxyperitoneum during laparoscopic bariatric
interventions in terms of the development of VTE as a perioperative complication. Recently, the method of
thromboelastography has been increasingly used for objectification.

Goals — to compare the NPTEG data obtained in intraoperative conditions from laparoscopic sleeve
resection of the stomach patients with different levels of pneumoperitoneum pressure.

Materials and methods. The hemostasis system was studied in 50 patients aged 25-60 years with a
BMI > 35 kg/m? who were treated for morbid obesity by sleeve gastrectomy. All patients were divided into
2 groups depending on the pressure of the carboxyperitoneum. Group 1 (n = 33) — underwent surgery with
standard preset pressure of the pneumoperitoneum (12—-15 mm Hg); Group 2 (n = 17) underwent surgery
with pneumoperitoneum pressure values higher than standard (>16 mmHg) due to visualization problems.
The average duration of surgical intervention was 60—80 minutes. The duration of pneumoperitoneum was
45-60 minutes. The study of the hemostasis system was carried out with the help of low-frequency pie-
zoelectric thromboelastography (LPTEH), immediately after hospitalization and for 30 minutes surgical
procedure.

The results. In both groups of morbidly obese patients, with BMI > 35 kg/m? who underwent SG,
before surgery: ICC was increased by 12.62%, ICD was increased by more than 22.68%, MA was increased
by 18.63%, IRCL — 31.17% higher than normal. In the patients of the 1st group for 30 minutes bariatrics,
according to NPTEG data: ICC increased by 23.57%, compared to the norm; parameters of coagulation
and fibrinolysis have a reliable upward trend, and an increase in fibrinolysis activity is observed. In the
patients of the 2nd group, at the same time, the ICC increased by 38.71%, the ICD increased by 69.03%,
the MA increased by 98.93% compared to the norm, and the IRCL was increased by 118.73% higher than
norm.

Conclusions. The higher pressure of the pneumoperitoneum significantly affects the data of NPTEG in
comparison with the standard in intraoperative conditions; this may increase the intra- and postoperative
risk of VTE.

Key words: Bariatrics, gastric sleeve resection, laparoscopy, carboxyperitoneum, VTE, thromboelas-
tography.
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Beryn. OxupinHs € He3alexKHIM (aKTOPOM PU3HKY BEHO3HOI TpOM60€M6OJ‘I11 (BTE) y 4onoBikiB Ta
KiHOK. HesBakarouu Ha Te, 110 Y NAL€HTIB 3 OKUPIHHIM pu3uK micasonepauiiinoi BTE nyxe Bucokuii,
emi30u eMOOMII piflie TPAMUIAIOTECS y Pasi JANapOCKOMYHUX yTPY4aHb MOPIBHSHO 3 «BiAKPUTHMI.
3HIDKCHHS HaJUIMLIKY MacH TUIa y NALi€HTIB 3 MOPOIIHMM OXUPIHHAM LUISIXOM OapiaTpudHoi Xipyprii
cTae jienani nomyispHimmmM. JlanapockoniuHa pykaBHa pesekiis nutyHka (SG) 3apekoMeHayBana cede sk
HAlMEHIII TpaBMaTH4Ha cepefi OapiaTpUHUX BTPYYaHb, aJKe POBOUTHCS SIK OJHOCTANHA IPOLEYDa.

Kareropist nauientis 3 oxupinssiv (IMT > 30), y ToMy 4nucii nawieHTiB 3 MOPOIIHUM OXHPIHHAM
(IMT > 40), noraHo mpezcTaBIIeHa B ACIICKTI a/ICKBATHOIO THCKY Kap6OKCI/IHepI/ITOHeyMy Ii]] Yac Janapoc-
KOMIYHMX OapiaTpHIHKX YTpydaHb 3 TOYKH 30py posBuTKy BTE sik mepronepaniiinnx yckmaanens. [l
00’ eKTHBI3ALlIT OCTAHHIM YaCOM [/l YacTille BUKOPHCTOBYIOTH MeTorI TpomMboemacTorpadii.

Mera nociiKeHHs] — HOplBH}ITI/I JiaHi HU3BKOYACTOTHOI IT€30€IeKTPUIHOI TpomboenacTorpadii
(HIITET'), orpumaHi B iHTpaonepauifHUX yMOBaX BiJ MALl€HTIB JIAAPOCKOIIYHOI pPyKaBHOI pe3exuii
IUTyHKA 3 PI3HUMHU PIBHAMU TUCKY THEBMOIIEPUTOHEYMY.

Marepiaan i wmeroqu. Bupueno cucremy remocrasy y 50 mauientiB  BikoM 25-60 pokis
3 IMT > 35 Kr/W’, sKi IPOXOIMIIN JTIKYBAaHHS 3 NIPUBOXY MOPOITHOIO OKMPIHHS METOTIOM PyKAaBHOI pe3ek-
L uTyHKa. YCi manieHtn Oyiiu MOAUICHI Ha 2 IPYIH 3a/IeXHO BIX THCKy KapOokcureputoneymy. Ipyna 1
(n = 33) — mepeHecIM ONEPALUIO 31 CTAHIAPTHOK IEPE/YCTAHOBKOKW TUCKY ITHEBMOICPHTOHEYMY
(12-15 mm pr. ct.); rpyna 2 (n = 17) nieperecia onepawito 3 uppamu THCKY THEBMOTICPHTOHEYMY BHILE CTaH-
JapTHUX (=16 MM pT. cT.) uepe3 npobiemu i3 Bizyamizawieto. CepeHs TPUBAIICTh XipypridyHOro BTPyUYaHHS
cranouia 60-80 xB. TpupaicTs MHEBMONEPUTOHEYMY CTaHOBIIA 45—60 XB. JIOCIIUKEHHS CHCTEMH TeMoc-
Tasy nposoauocs 3a gornomororo HIITEI oxpasy micist rocnitanizanii ta Ha 30 XB. leyprqum TPOLIEYPH.

PesyipraTu. B 000X TpyIax NaLi€eHTIB 3 MOPOLIHUM OkupiHHSM, 3 IMT > 35 KI/M?, SIKi TUISIraiu
SG, no onepaii: IKK 6yno 36inbmeno Ha 12,62%, IK]] — 6iabm Hix Ha 22,68%, MA 6yJ10 301IIBILIEHO HA
18,63%, TPJIC — 31,17% Buie 3a Hopmy. ¥ nauientis 1-i rpymm Ha 30 XB. 6apiani'1' 3a nanumu HIITET:
IKK 3611b111510CH Ha 23,57% NOPIBHSHO 3 HOPMOKO; IIapaMEeTPH KoaryJisiii Ta Gi0prHONI3y MaroTh Haliii-
Hy TEHIEHLII0 O 3pOCTAaHHS Ta CHOCTEPIraeThcsl 30UTbLIEHHS aKTHMBHOCTI (iOpHHOMI3Y. Y Malli€HTIB
2-i rpynu B Toit e vac IKK 30inmbmmBes Ha 38,71%, IKJ{ 3pocio Ha 69,03%, MA mixBuiieHa Ha
98,93% nopiBHsHO 3 HOpMOIO, a IPJI3 OyB minBuienuii Ha 118,73% Buiue 3a HOpMY.

BucHoBku. Bunmii Trck maeBMoneputoHeymy 3HauHO BrumBae Ha fani HITTEL mopiBHsHO 31 cTanaap-
TOM B IHTpaoMepalifHuX yMOBaXx; e MOXe 301IbIINTH BHYTPIIIHBO- Ta Micnsonepariiuuii pusuk BTE.

Kniouogi cnosa: G6apiatpis, pykaBHa pe3eKilis IUTYHKa, Janapockomis, kapookcuneputoneym, BTE,

TpoMboenacTorpadis.

Introduction. According to “World health
statistics 2012”, there are more than 1.7 billion
people in the world who are overweight or obese.
Obesity has become an epidemic [15]. In 2022
2.5billionadultsaged18andoverwereoverweight,
including more than 890 millionobese adults. This
corresponds to 43% of adults aged 18 and over
(43% of men and 44% of women) who were
overweight; an increase from 1990, when 25% of
adults aged 18 and older were overweight. About
16% of the world’s adults aged 18 and over were
obese in 2022. Between 1990 and 2022 the
prevalence of obesity worldwide will more than
double, according to the Economic Impacts of
Overweight and Obesity analysis [11].

Obesity isanindependentrisk factor for venous
thromboembolism (VTE) in men and women
[3]. According to the proposed mechanism of
thrombus formation in obesity according to
L. Freeman, 2010, there are some disorders in
the hemostasis system, due to which obesity can
be considered as a prothrombotic state. These
include increased activity of platelets (leptin
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and adiponectin, insulin resistance, blood stasis,
inflammation), procoagulation state (increased
production of thrombin, increased levels of
tissue factor, fibrinogen, factor VII and factor
VIII), impaired fibrinolysis of plasminogen
activator and fibrinolysis inhibitor, activated by
thrombin), as well as activation of endothelial
cells due to tissue hypoxia [3; 9; 13]. Based on
the above, obesity interferes with internal and
external coagulation pathways, as well as with
anticoagulant mechanisms, which leads to a
hypercoagulable state.

Laparoscopic surgery has gained its popularity
due to many advantages, such as low trauma
and short stay of the patient in the hospital,
quick recovery after surgery, absence of severe
pain, absence of postoperative scars, which
are observed, for example, during laparotomy.
Despite the fact that the risk of postoperative
venous thromboembolism (VTE) is very high
in obese patients, embolic episodes are less
frequent in laparoscopic procedures compared
to open procedures. Reducing excess body
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weight in patients with morbid obesity through
bariatric surgery is becoming more and more
popular, because bariatrics has been proven to
be an effective tool in the treatment of obesity
and related diseases. Bariatric procedures such
as laparoscopic gastric banding (LAGB), Roux-
en-Y gastric bypass (RYGBP), biliopancreatic
bypass (BPD), and sleeve gastroplasty (SG) are
well established. LAGB is a purely restrictive
technique, while RYGBP and BPD are considered
primarily malabsorptive procedures. SG was
developed as atwo-stage operation, butis currently
performed as a one-stage procedure [16].

SG 1is highly effective and beneficial for
morbidly obese patients and patients with a BMI
greater than 50. It can be planned as a first-stage
procedure. It can also be performed safely in
patients with comorbidities and those awaiting
transplantation. SG has a shorter operating time
than other gastric bypass procedures. It is really
difficult to reach the biliary tract by gastric bypass
methods, but there is no technical difficulty
with SG. It may also be preferred in patients
with Crohn’s disease and ulcerative colitis or
those who require regular upper gastrointestinal
examinations. This may be beneficial for patients
who have undergone lower gastrointestinal
surgery and have small bowel adhesions. It is
also recommended for patients because gastric
bypass can cause changes in the serum levels of
some drugs. Many bariatric surgeons recognize
gastroesophageal reflux disease and Barrett’s
esophagus as contraindications. None of the
studies demonstrated a risk of conversion of
Barrett’s disease to high-grade dysplasia or
adenocarcinoma after SG. SG can be performed
in adolescents with severe comorbidities who
have a body mass index greater than 35. It is
more effective than diet and exercise. This
allows you to cure or alleviate both somatic and
physiological problems associated with obesity.
SG has theoretical advantages, especially for
this patient population. The rate of surgical or
nonsurgical complications is lower with SG than
with gastric bypass [6].

As in any laparoscopic surgery, carbo-
xyperitoneum is used during laparoscopic
SG for improved visualization. According to
accepted recommendations, a low pressure of
11-13 mm Hg is used art., however, in some
cases, in the presence of poor visualization, a
rather high pneumoperitoneum >16 mm Hg is
used, which contributes to the development of
complications from the cardiovascular system,

the blood coagulation system, including venous
thromboembolism (VTE), etc. [5; 10].

Thebenefits of bariatric surgeryareundeniable,
as are the risks [16]. In a 2004 meta-analysis
(USA), the 30-day postoperative mortality rate
was 0.1% for purely restrictive procedures
(gastric banding or gastroplasty), 0.5% for gastric
bypass, and 1.1% for biliopancreatic diversion
[1; 2]. Venous thromboembolism (VTE), which
includes deep vein thrombosis (DVT) and its
complication, pulmonary embolism (PE), is a
common cause of morbidity and mortality after
bariatric surgery. However, the postoperative
rate of VTE varies widely: from 0.2% to 1.3%
within 30 days [4; 5; 7] up to 0.42% within 90
days [14]. Postoperative episodes of PE with
fatal outcomes were also not uncommon. An
autopsy of 10 patients who died after Rouxen-Y
gastric bypass surgery (RYGP) showed that 3 of
them died of PE [8]. The following postoperative
risk factors for VTE in morbidly obese patients
undergoing bariatric surgery have been identified:
type of surgery (high risk in open compared to
laparoscopic surgery and high risk in RYGP
compared to adjustable gastric banding); the
patient is over 50 years old, postoperative failure
of anastomosis, history of smoking, as well as
previous VTE [4; 5].

However, the category of obese patients (BMI
> 30), including patients with morbid obesity
(BMI > 40), is poorly represented in the aspect
of adequate pressure of the carboxyperitoneum
during laparoscopic bariatric interventions
in terms of the development of VTE as a
perioperative complication. Despite the proven
high risk of developing thromboembolic
complications in obese patients, including
patients undergoing bariatric surgery, the issue
of choosing a safe intra-abdominal pressure
is relevant. But to answer these questions, we
must clearly understand the functional state of
the vascular-platelet, coagulation link of the
system of hemostasis and fibrinolysis in this
category of patients. Recently, the method of
thromboelastography has been increasingly used
for objectification. Low-frequency piezoelectric
thromboelastography (LPTEG) is the most
effective method of investigating hemostatic
potential (HP), which is capable of objectively
displaying the vascular-platelet component, the
coagulation link of the hemostasis system, and
fibrinolysis.

The device provides the calculation of the
relevant parameters, which are displayed in
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the form of a graph (Fig. 1; Fig. 2) and a table
with digital values: A0 — the initial indicator
of the aggregate state of the blood; R(tl) is the
time of the contact phase of coagulation; ICC —
intensity of contact coagulation; KTA — constant
of thrombin activity; BCT — blood coagulation
time; ICD — intensity of coagulation drive; ICP —
the intensity of polymerization of the clot; MA —
maximum clot density; T is the time of formation
of the fibrin-platelet structure of the clot (time of
total blood coagulation); IRCL is the intensity of
clot retraction and lysis [12].
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Fig. 1. Integral thromboelastogram based
on the results of studies of the hemostasis
system in a group of healthy volunteers

Fig. 2. Integral thromboelastogram based
on the results of studies of the hemostasis
system in a group of healthy volunteers
and obese patients

Goals — to compare the NPTEG data obtained
in intraoperative conditions from laparoscopic
surgery patients with different levels of
pneumoperitoneum pressure.

Materials and methods.

The hemostasis system was studied in 50
patients aged 25-60 years with a BMI > 35
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kg/m? who were treated for morbid obesity by
sleeve gastrectomy. All patients were divided
into 2 groups depending on the pressure of
the carboxyperitoneum. Group 1 (n = 33) —
underwentsurgerywithstandard presetpressure of
the pneumoperitoneum (12—15 mm Hg); Group 2
(n = 17) underwent surgery  with
pneumoperitoneum pressure values higher than
standard (=16 mmHg) due to visualization
problems. The average duration of surgical
intervention was 60—80 minutes. The duration of
pneumoperitoneum was 45—-60 minutes.

Further monitoring of the hemostasis system
was carried out using low-frequency piezoelectric
thromboelastography (LPTEG) immediately
after hospitalization and at 30 minutes surgical
procedure. Blood for follow-up was taken from
the cubital vein using the standard technique.

The current blood throat constants have been
verified:

— Intensity of contact coagulation (ICC)

— Intensity of coagulation drive (ICD)

— Maximum thickness of the clot (MA)

—Fibrinolytic activity —index of clot retraction
and lysis (IRCL).

Results.

In both groups of morbidly obese patients
with BMI > 35 kg/m?, who underwent SG, before
surgery: ICC was increased by 12.62%, ICD
was increased by 22.68%, MA was increased by
18.63%, IRCL — 31.17% higher than the norm.

Patients of the 1st group at 30 min. bariatrics,
according to NPTEG data (Table 1): ICC increased
by 23.57%, equal to the norm; the parameters of
coagulation and fibrinolysis show a reliable trend
until an increase and an increase in the activity
of fibrinolysis is avoided. In patients of the 2nd
group, at the same hour, ICC increased by 38.71%,
ICD increased by 69.03%, MA moved by 98.93%
equal to the norm, and IRCL moved by 118.73%
higher than normal (Fig. 3).

Conclusions. The higher pressure of the
pneumoperitoneum significantly affects the data
of NPTEG in comparison with the standard in
intraoperative conditions; this may increase the
intra- and postoperative risk of VTE.
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