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ABSTRACT

INTRODUCTION: Currently, the list of methods of hemostasis applicable to patients with portal hypertension at the height of
bleeding from the esophageal veins, is extremely limited. There is a need for new methods that can improve the results of
treatment by replacing the existing approaches or supplementing them.

AIM: To develop and test a new method for stopping bleeding from esophageal veins, applicable in the same clinical situations
as compression hemostasis, but with better characteristics.

MATERIALS AND METHODS: The material for study was the results of treatment of 30 patients hospitalized in the Ryazan
Emergency Care Hospital in 2022-2023 for completed bleeding from the esophageal veins, with the underlying hepatic
cirrhosis and portal hypertension. In case of recurrent bleeding, patients of the study group underwent a session of chemical
mechanical hemostasis (CMH) combining compression of esophageal veins and the effect of the liquid local hemostatic drug
on them. All patients included in the study were surveyed to determine their subjective attitude to the treatment.

RESULTS: A single CMH session caused persistent cessation of bleeding 1.4 times less often than a classic obturator probe,
but at the same time reduced the duration of the procedure from 10 hours to 5 minutes. In addition, the use of CMH was
associated with 1.3 times reduction of the mortality and a lower level of distressing sensations for the patient during the
procedure.

CONCLUSION: In the conducted study, CMH demonstrated the ability to save 46.7% of patients the necessity of installing a
standard obturator probe for a long time and thus to radically reduce sensations experienced by the patient during treatment.
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XUMHKO-MeXaHM4YeCKUU reMocTas NPpU KPOBOTE4YEHUAX
U3 BAPUKO3HO pacCLUMpPEeHHbIX BeH nuuiesoaa

A.B. ®epocees, B.H. bynapes™

PA3aHCKMM rocyfapCcTBEHHbIN MeAMLMHCKWI YHUBEPCUTET MMeHW akapeMuka W.M. MaenoBa, PasaHb, Poccuiickaa Oepepauma

AHHOTALUA

ArkmyaneHocme. B HacToAllee BpeMA nepeyeHb METOAOB remoCTas3a, NMPUMEHWMMbIX Y MaLMEHTOB C MOpTanbHOM
TMNepTeH3uei Ha BbICOTE KPOBOTEYEHUA M3 BEH MWLLEBOAA, KpavHe orpaHuyeH. CyliecTByeT MmoTpebHOCTb B HOBbIX
MeTO[MKaX, CNOCOBHBIX YNYYLIMTL pe3ynbTaThbl eYeHWUA, 3aMEHUB UM [ONOSHMB C060M MMeloLMecA Noaxo/bl.

Llen. Paspabotatb 1 anpobupoBaTh HOBbI METOL, OCTAaHOBKM KPOBOTEUEHUI U3 BEH MULLEBOAA, MPUMEHUMBIN B TEX He
KNMHUYECKMX CUTYaLMAX, YTO U KOMMPECCMOHHBIA MeMOCTas, Ho C JyYLUMMM XapaKTepUCTUKaMM.

Mamepuanel u Memodel. MaTepranoM uccnefoBaHUs CTanu pesynbTathl nedeHna 30 NaLMEHTOB, FOCIMTANU3MPOBAHHbIX
B bonbHMLY cKopor MeamuUMHCKOM noMolm ropofa Pasanu B 2022-2023 rr. no noBogdy COCTOABLUEr0CA KPOBOTEYEHMA
13 BEH MULLEBOAA Ha (OHe Lyppo3a NeyeHn 1 NopTanbHOM runepTeH3vn. Mpy BO3HUKHOBEHUM peLmMamBa KPOBOTEUEHNA
nauMeHTaM MCCnedyeMon rpynnbl MPOM3BOAMICA CEAHC XMMMKO-MexaHudeckoro remoctaza (XMI), couetarowero
KOMMpeccuio BeH MWLLEBOLA M BO3AEMCTBME HA HWX MMIKOr0 MECTHOr0 remMocTaTMyeckoro cpeacTsa. Bce naumeHTsl,
BKJTIOYEHHbIE B UCCneoBaHue, bbinv NOABEPrHyThbl aHKETUPOBAHMIO C LieSblo OnpeaenieHnsa Ux CybbeKTUBHOMO OTHOLLEHUA
K NpoBeEHHOMY JIeYEHMIO.

Pesynomamel. OpHokpaTHbii ceaHc XMI B 1,4 pasa pere Bbi3blBajl CTOMKYID OCTAHOBKY KPOBOTEYEHWA, YeM
NpY UCNONb30BaHMM KNAcCUMYeCKoro 30HAa-06TypaTopa, HO Npu 3TOM 06ecneynBan CHUMKEHUE ANUTENLHOCTM NpoLesypbl
¢ 10 yacoB fo 5 MuHyT. Takke npuMeHeHne XM conpoBOMAanoch CHUXKeHWEM neTanbHoCcTU B 1,3 pa3a M MeHbLIMM
YPOBHEM TAMOCTHbIX 4J1A NaLMEHTa OLLYLLEHWA NPV NPOBEAEHUM NpoLeaypbl.

3aknoyeHue. B ycnoBuAx npoBefEéHHOr0 uccnegoBaHua XM mpogeMoHCTpUpOoBan CnocobHocTb M36aBuUTbL 46,7%
NaLMeHTOB OT Heob6XOAMMOCTM YCTAHOBKM Ha ANUTENbHOE BPEeMA CTaHOAPTHOrO 30HAa-o6Typatopa M 3a CYET 3TOro
PagvKanbHO YMEHbLUWTb CTPaAaHWsA, MePEHOCMMbIE NALMEHTOM BO BPEMA JIEUEHUA.

KnioueBble cnosa: noptajibHaA runepTeH3nA; KposoTe4yeHne M3 BeH NULLEBOAa; KOMI'IpECCMOHHbIVI reMocras; XMMUKo-
MEeXaHW4ECKMIM reMocTas.

Kak uutupoBars:
OepoceeB AB., bynapes B.H. XvMuKo-MexaHWMueckuiA remocTa3 npy KpOBOTEUEHWAX W3 BapMKO3HO pacLLMpeHHbIX BeH nuwiesofa // Poccuiickuin
MeMKO-610N0rMYECKII BECTHUK MMeHW akaaemuka WM. Masnosa. 2025. T. 33, N2 2. C. 195-201. DOI: 10.17816/PAVLOVJ609570 EDN: VEQCTE

Pykonucb nonyyena: 16.10.2023 Pykonuck ogobpena: 21.11.2023 Ony6nukoBaHa online: 30.06.2025

3KO®BEKTOP CratbA noctynHa no mmuer3win CC BY-NC-ND 4.0
© 3ro-BexTop, 2025


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://elibrary.ru/veqcte
https://doi.org/10.17816/PAVLOVJ609570
https://elibrary.ru/veqcte

ORIGINAL STUDY ARTICLE

INTRODUCTION

Despite the progress in medicine in recent decades,
the problem of bleeding from varicose veins (VV) of
the esophagus in patients with portal hypertension still
remains relevant [1-3]. A widespread introduction of such
methods as endoscopic vein ligation and transjugular
portosystemic shunt, has undoubtedly increased the
chances of the patient for survival to several years
after the first episode of bleeding [4, 5]. However, a
currently established staged scheme of providing care
to the patients with the pathology in question, has a
weak point: application of high-tech methods within
the first hours of the hospitalization is difficult [6, 7].
The condition of patients upon admission is often very
severe and unstable and does not allow for any invasive
and aggressive interventions [8, 9]. As a result, in the
most severe period of the disease, doctors have only
medications and compression hemostasis, which has
a number of serious drawbacks, in their arsenal [10].
This fact determines the relevance of research aimed
at a search for new methods applicable at the height
of bleeding from the veins of the esophagus, with a
minimum number of restrictions.

The aim of this study to develop and test a novel
method of stoppage of bleeding from the esophageal
veins applicable in the same clinical situations as
compression hemostasis, but with better characteristics.

MATERIALS AND METHODS

The material of the study included the results of
treatment of 30 patients hospitalized in the Ryazan
Emergency Care Hospital in 2022-2023. On admission,
all the patients were diagnosed with hepatic cirrhosis,
portal hypertension syndrome, bleeding from VV of the
esophagus. Apart from this diagnosis, the criterion of
inclusion in the study was bleeding recurrence in the
hospital identified by endoscopy. From each patient, a
written informed consent was obtained.

The patients included in the study were blindly
divided into two equal groups using the envelope
method: the study group and the control group. The
groups were comparable in age and gender (Mann-
Whitney U,,,=7.5; p <0.01), etiology of hepatic cirrhosis,
its severity, endoscopic picture, concomitant pathology
(Mann-Whitney U,,,=4.0; p <0.01), and received the
same drug treatment according to the National Clinical
Guidelines. Among the patients included in the study, men
predominated (83.3%), the mean age was (48.1+12.0)
years. Hepatic cirrhosis was alcoholic in 43.3% of
patients, a consequence of viral hepatitis C in 16.7%,
of mixed genesis in 26.7%, and of unknown etiology in
13.3%. In Child—Pugh classification, 1 patient (3.3%) had
class A hepatic cirrhosis, 13 patients (43.3%) had class
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B, and 16 patients (53.3%) had class C. According to the
Scherzinger classification, grade 1 varicose veins were
found during endoscopy in 1 patient (3.3%), grade 2 in
8 patients (26.7%), and grade 3 in 21 patients (70.0%).
Four patients (13.3% of those included in the study) had
a history of hospitalization for bleeding from esophageal
varicose veins.

The difference between the formed groups was as
follows. Identification of recurrent bleeding required
active measures. In the control group (n=15), such a
measure was use of compression hemostasis with a
standard Sengstaken—Blakemore obturator probe. In
the study group (n=15), a method called by us chemical
mechanical hemostasis (CMH) was used instead.

The CMH method consists in simultaneous action on
the source of bleeding by compression from inside the
esophageal lumen and a hemostatic drug. As the latter
drug was used 1.0% aqueous solution of incomplete
silver salt of polyacrylic acid (Gemoblock®, Pul-Sar,
Russia), capable of forming a polymethacrylate film on
the bleeding surface, sealing the defect of the vessel
wall [11, 12]. The implementation of this technique
required the use of a medical device specially developed
by us a probe for CMH. Its design suggested placing a
standard Sengstaken-Blakemore obturator around the
esophageal cuff, spiraled and fixed with a gauze wad
with an easily releasable chain suture (Figure 1).

Immediately before installing the probe, the gauze
wad is impregnated with hemostatic drug. Itis also possible
to introduce additional amounts of the drug directly into
the esophagus via a special channel. After placing the
probe in the esophagus, the esophageal cuff is inflated,
and, when bloating, it unfolds the wad placed around it,
and presses it to the inner surface of the esophagus.
The wad becomes sort of a sheet between the mucous
membrane and the probe material, and the medical drug
impregnating the gauze, starts its effect. Thus, on the
one hand, there occurs mechanical compression of the
esophageal veins, and on the other, optimal conditions
are created for the formation of a polymethacrylate film
on the bleeding vein. After the procedure, the wad is
removed together with the probe. To prevent it from
slipping and for reliable removal, a special thread is
sewn into the wad and laid along the probe. Its proximal
end remains outside and can be used for traction.

The algorithm of CMH used in the study group,
implied installation of a modernized probe into the
patient’s esophagus through the mouth in case of
indications for compression hemostasis. The consumption
of hemostatic drug per one procedure was 30 ml. The
exposure time of the probe was 5 min (recommended
by the manufacturer of the drug), after which it was
removed. If signs appeared that the bleeding had not
stopped, a Sengstaken—Blakemore probe was installed
in the patient.
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Fig. 1. A probe for chemical and mechanical hemostasis developed by the author's team: a gauze wad fixed with a chain suture on the esophageal

cuff of the obturator probe.

In the control group, compression hemostasis was
achieved by installation of a Sengstaken—Blakemore
probe through the nasal passages with inflation of its
cuffs for at least 10 hours.

The key instrumental examination conducted in all
patients was video esophagogastroduodenoscopy using
the Evis Exera Il endoscopic video system (Olympus,
Japan) and the GIF-HQ190L video gastroscope (Olympus,
Japan). All patients were also surveyed to assess
subjective sensations associated with the use of both a
standard obturator probe and a probe for CMH. Patients
were asked a number of questions that implied ‘yes’
or ‘no’ answers, characterizing certain sensations and
attitudes toward the procedure.

Statistical processing of the study results was
performed on a computer using the Statistica 6.0 program
(Stat Soft Inc., USA). Due to the lack of signs of normal
data distribution, Mann—Whitney U-test was used.

RESULTS

The results of the study obtained using the compared
methods can be divided into three categories:

1. Effectiveness of bleeding arrest. The criterion
of the effectiveness of hemostasis with any method was
accepted to be the absence of signs of ongoing bleeding
or of its recurrence within 4 hours of the termination of
the procedure. In the study group, with installation of a
CMH probe with 5 min exposure, bleeding was stopped in
7 cases (46.7%). In 8 cases (53.3%), the ongoing bleeding
was stated, and a classic obturator probe was installed.
Among the patients of the control group, bleeding was

DOI: https://doi.arg/10.17816/PAVLOVI609570

stopped using a Sengstaken—Blakemore obturator probe
with exposure from 10 to 24 hours in 10 patients (66.7%).
In 5 patients (33.3%), ongoing bleeding was stated within
4 hours of termination of esophageal vein compression,
and the obturator probe balloons were re-inflated.

2. Mortality. Of the 15 patients in the study group,
6 (40%) died during the present hospitalization, 9 (60%)
were successfully treated and discharged for outpatient
observation. Of the 15 people in the control group, 8 (53.3%)
died and 7 (46.7%) were discharged.

3. Subjective assessment of the treatment by
patients. The results of the questionnaire survey of patients
included in the study are presented in Table 1.

DISCUSSION

The results obtained in the study were ambiguous
and needed a thorough interpretation.

One of the key parameters — the proportion of
patients with stable hemostasis — was significantly
lower in the study group than in the control group —
46.7% and 66.7% respectively. However, these figures
cannot fully reflect the compared methods. Additional
factors must be taken into account.

Firstly, the compared methods worked within
different time intervals: 5 minutes in one case and
minimum 10 hours in the other. Accordingly, a direct
comparison is not entirely correct. The probe for CMH
solved the problem in almost half of the patients in 5
minutes, which would have required 10 to 24 hours to
solve with a standard obturator probe. Such a reduction
in the duration of the procedure can be used for earlier
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Table 1. Results of the patient survey for subjective assessment of the treatment

Study group, n=15 Control group, n=15

Question

Yes, % No, % Yes, % No, %
Did you experience any pain during introduction of the probe? 6.7 93.3 86.7 133
Did you experience any pain when the probe balloons were 333 667 133 667
inflated?
Did you feel any pain while the inflated probe was in your 67 933 20.0 80.0
body?
Did you feel discomfort in the chest while the probe was in 2.7 733 86.7 133
your body?
Did you feel lack of air while the probe was in your body? 0 100.0 133 86.7
Did you feellany digcomfort becauselof impossibility to 0 1000 20,0 80.0
swallow saliva while the probe was in your body?
Did you want to accelerate removal of the probe? 46.7 533 933 6.7
Would you agree to repeat the procedure of inserting the 100.0 0 86.7 133

probe in case of indications?

Note: the differences between the study and control groups revealed in the survey, were statistically significant (Mann—Whitney U, =18.5; p <0,05)

endoscopic ligation of esophageal varices for secondary
prevention of bleeding.

Secondly, in the patients of the study group, CMH at
the time of the procedure was in fact the only action aimed
at stoppage of bleeding. At the same time, during a long time
of stay of the obturator probe in the esophagus of the patients
of the control group, they, as a rule, were transfused
several doses of fresh frozen plasma, and the introduced
vasoconstrictors and antienzyme drugs began to realize
their effect. Accordingly, it is not possible to attribute
successful hemostasis only to the obturator tube.

Thirdly, CMH spared 46.7% of the patients the
introduction of an obturator probe for several hours,
which was indicated for them. Why this is important,
becomes clear from the analysis of subjective
assessment of the treatment by the patients.

A survey conducted among the patients included in
the study showed the following. Compression hemostasis
was associated with many distressful sensations of the
patient. Most patients experienced pain while the device
was being introduced (86.7%) or during its presence in
the body (20.0%), 86.7% felt discomfort in the chest.
The overwhelming majority of the patients (93.3%)
were waiting the procedure to be terminated as soon
as possible, and 13.3% claimed they would never agree
to this procedure again, even for the vital indications.
Upon that, the data of the same survey in the study group
presented a sharp contrast with the results of the control
group. This is probably associated with two main factors:
the probe for CMH is introduced into the patient's body

https://daiorg/1017816/PAVLOVJ609570
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through the mouth, and not through the nasal passages,
and is left for only 5 minutes, and not for several hours. It
is significant that none of the patients in the study group
refused to undergo a repeat CMH session if necessary.
Thus, it can be stated that CMH is tolerated much better
than compression hemostasis, which can compensate for
its lower effectiveness in a number of situations.

Attempts to elucidate factors reducing the
effectiveness of the new method did not give results.
No statistically significant difference was found between
patients with a successful CMH session and unsuccessful
use of it in the key clinical parameters characterizing the
underlying disease and the patient’s condition (etiology
of hepatic cirrhosis, its Child-Pugh stratification, the
extent of esophageal varices, the initial level of anemia
and hyperbilirubinemia). These factors determined the
mortality rate, but not the effectiveness of bleeding
stoppage. This is probably due to the mechanism of action
of the used methods. The key factor in them, affecting
the work, is the blood pressure in the esophageal
veins, which has no linear dependence on the clinical
parameters considered by us.

The proportion of deceased patients in the study
group was 1.3 times less than in the control group.
Unfortunately, this figure cannot be an ambiguous
evidence of the positive properties of the tested method.
The fact is that, because of the peculiarities of the design
of the work, patients of the 'less than 24-hour mortality'
category, that is, the most severe ones, were not
included in the study group. Nevertheless, the obtained
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figure shows that CMH used by us for the treatment
of patients, at least did not reduce their chances for a
positive outcome of hospitalization.

CONCLUSION

The study showed that the modification of a
standard obturator probe combining compression of
esophageal veins and the effect of a hemostatic drug,
in 46.7% of cases allows for reduction of exposure time
of the probe in the patient’s esophagus from several
hours to 5 minutes. This, in turn, allows to reduce the
level of discomfort and pain sensations experienced
by the patient during the procedure, and to obtain the
opportunity for earlier endoscopic ligation of veins
for secondary prevention of bleeding. Also, under the
conditions of the study, the use of chemical-mechanical
hemostasis was accompanied by a 1.3 times reduction
of mortality. These facts confirm the prospects of using
the proposed technique at the height of bleeding from
varicose veins of the esophagus in patients with portal
hypertension with the underlying hepatic cirrhosis.
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