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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
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Abstract.

Gastric ulcer and duodenal ulcer remain one of the most
common and dangerous pathologies, accompanied by a high
level of gastrointestinal bleeding. Endoscopic methods of
hemostasis, including injection and combined methods, are the
basis for the treatment of gastroduodenal bleeding, but there is a
problem of high risk of relapse and insufficient effectiveness of
individual methods.

This article discusses modern approaches to endoscopic
hemostasis in wulcer bleeding, including injection of
vasoconstrictors and the use of the latest methods of local
treatment. Particular attention is paid to the development of
new methods of delivering medicinal preparations, such as
egg oil and Kalanchoe juice, to the ulcer defect area, as well as
the possibility of using an additional manipulation channel to
prevent damage to endoscopic equipment.

The conducted review demonstrates that the improvement
of existing methods of hemostasis and local treatment, as
well as the introduction of innovative therapeutic approaches,
contributes to an increase in the effectiveness of the treatment
of gastroduodenal ulcer bleeding and a reduction in the risk of
relapse, which is important for clinical practice.

Key words. Peptic ulcer, endoscopic
gastroduodenal bleeding.

hemostasis,

Introduction.

Gastric ulcer and duodenal ulcer remain one of the most
common diseases of the digestive system. In general, ulcers
account for 40% to 62% of cases of gastrointestinal bleeding
[1]. The relevance of the problem is also emphasized by the
mortality rate, which ranges from 6 to 14%, and in the group of
patients with severe bleeding reaches 50% [2].

According to Dibirov M.D. (2013), out of 120 patients with
gastroduodenal bleeding, the bleeding intensity according to the
Forest classification FIA was detected in 15 patients, FIB in 46,
Flla in 27, FIIb in 32 patients [3,4]. Moreover, with bleeding
ulcers of Flla and FIIb type, the risk of recurrent bleeding is
very high and reaches 40-50% [5].

In case of gastrointestinal bleeding, the most frequently used
method of hemostasis is a combination of methods during
endoscopy, such as injection hemostasis with vasoconstrictors,
ethanol injections and sclerosant administration, as well as in
combination with diathermocoagulation of the bleeding source.
With ongoing jet arrosive bleeding, Forrest Ia, occurs in 8-10%
of patients, of which the risk of potential relapse exists in 80-
85%, and with Forrest Ib, it occurs in 10-15% of patients, the
risk of relapse in the latter is 5%. Bleeding that has stopped

© GMN

during endoscopic examination according to Forrest II occurs
in 25-40% of patients with a risk of potential relapse of 40-50%
[7]. According to Yudin S.V. et al. (2002), in case of ongoing
bleeding (Forrest-1), the method of combining infiltration of
hemostatic solutions and electrocoagulation of eroded vessels
is more effective [8].

In addition, it is known that 20.8% of primary attempts at
endoscopic hemostasis are ineffective [9]. Therefore, prevention
of hemorrhage recurrence is an important and relevant
component in the treatment of gastroduodenal ulcer bleeding.

Purpose of the study.

Review of data on endoscopic hemostasis by injection method
and local treatment for gastroduodenal ulcer bleeding based on
the results of a patent search and analysis of medical literature.

Materials and Methods.

Known patents for inventions and other medical publications
on new methods of endoscopic injection hemostasis and local
treatment of gastroduodenal ulcer bleeding were studied and our
own developments on this problem were described.

Results and Discussion.

It has been established that endoscopic hemostasis methods are
successfully used to stop gastroduodenal ulcer bleeding. Among
them are physical, mechanical, infiltration and combined
methods of hemostasis, including the application of hemostatic
drugs or adhesive aerosols to the wound surface through an
endoscope [10]. However, with all the variety of endoscopic
hemostasis methods, there is currently no consensus in the
literature on the tactics of using a particular method depending
on the type of bleeding and its intensity, or on the frequency
of using endoscopic hemostasis [11]. It has been proven that
the effectiveness of endoscopic hemostasis in patients with
gastrointestinal bleeding is increased by combined treatment
options [12-14].

The most widely used method in the treatment of gastroduodenal
bleeding is the infiltration method aimed at vasoconstriction, in
particular, with the injection of pure ethanol into the submucosal
layer of the stomach. The method has the advantage of being
simple to perform and does not require expensive equipment.
According to the author, the efficiency fluctuates around 50%
with the injection of 70% ethanol [15].

There is also a known method of endoscopic hemostasis in
gastroduodenal bleeding by using a liquid to stop capillary
bleeding "Hemostab", which is injected into the area of the
hemorrhage source followed by argon-plasma coagulation
[16]. The disadvantage of this method is that the simultaneous
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implementation of injection hemostasis and coagulation can
cause pronounced local inflammatory tissue reactions with
disruption of microcirculation and trophism of periulcerogenic
zones.

Some authors inject gastric ulcers with ozonized isotonic
sodium chloride solution, which is injected into the submucosa
of the stomach during gastroscopy using an injector at 4-5 points,
1-2 ml in each injection, retreating 0.5-1 cm from the edge of
the ulcer [17]. It is based on the bactericidal effect of ozone,
associated with local damage to the plasma membrane with the
loss of viability of the bacterial cell [18]. However, this results
in rapid, uneven decomposition of dissolved ozone, which does
not allow for precise dosing of the ozone concentration.

Another type of endoscopic injection hemostasis is infiltration
of adrenaline solution [19]. However, there are data on possible
recurrence of bleeding after isolated local injection of adrenaline
[20,21].

The method of endoscopic hemostasis is also used for
complicated bleeding of chronic gastroduodenal ulcers by
injection of 0.01% solution of adrenaline hydrochloride,
which is administered in the amount of 10 ml. In this case,
the drug is injected from 4-6 points at 1.6-2.5 ml per point.
Additionally, 1 mg of dalargin diluted in 2 ml of physiological
solution is injected, while the drug is injected from 4 points
at 0.5 ml per point. The introduction of drugs is carried out
into the submucosal layer of the periulcerogenic shaft with
subsequent application of the ulcer defect bottom with the drug
TachoComb [22]. The disadvantage of this technical solution is
the unreasonably cumbersome arsenal of means for infiltration
into the ulcer defect zone. In addition, according to the
developers, early relapses of bleeding are possible, associated,
firstly, with low alpha-mimetic activity, and secondly, with the
presence of beta2-mimetic activity in adrenaline. The latter
is accompanied by relaxation of peripheral vessels, without
providing hemostasis due to vasoconstriction. It is important
to note that the introduction of Tachocomb in the form of a
factory version is not feasible due to the narrow lumen of the
biopsy channel of a conventional endoscope and the adhesion
of the drug to its wall due to the presence of a sticky layer of
the Tachocomb plate. Adhesion of Tachocomb to the wall of
the channel damages the endoscope itself. In addition, to carry
out the hemostasis procedure, repeated insertion and removal
of the endoscope into the gastroduodenal zone is necessary,
which is also not indifferent to the psychological component
for the patient with causing unpleasant sensations. Therefore,
it is necessary to develop more convenient and standardized
methods of introducing Tachocomb into the stomach.

When using the endoscopic hemostasis method for ulcerative
bleeding in the gastroduodenal zone, a medicinal mixture
containing 1% hydrogen peroxide solution in a volume of 10-
40 ml and 2 ml of 5% ascorbic acid solution is introduced into
the submucosal space of the ulcer defect area every 8-12 hours
[23]. The disadvantages of this method are the introduction of
a combination of drugs that do not have a vasoconstrictor effect
(ascorbic acid and hydrogen peroxide) and a large amount of
solution into the submucosal space, which can adversely affect
the trophism of the defect area and surrounding healthy tissues
(risk of secondary acute ulcers and erosions), as well as the need
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for frequent repeated injections in the same doses (increasing
treatment costs, increasing the labor intensity of hemostasis and
increasing the risk of side effects of the drugs used).

There is a method of endoscopic hemostasis in non-variceal
gastroduodenal bleeding, including endoscopic injections of
0.2% norepinephrine solution in the amount of 1 ml per injection
paravasally in 3 points around the source of bleeding, as well as
in the submucosal layer along the edges of the defect, with a total
volume of the injected solution of 7-8 ml [24]. Norepinephrine
has virtually no effect on beta-adrenergic receptors, providing
drug vasoconstriction and mediated hemostasis. However, this
method does not achieve reliable hemostasis due to the short-
term local effect of the injected drug with an openly left bleeding
surface of the ulcerative defect of the gastroduodenal wall. It is
also known that recurrence of bleeding after isolated local use
of vasoconstrictors reaches 16.7% - 24.1% [25,26].

We have previously proposed a new method, "Method
of endoscopic hemostasis in non-varicose gastroduodenal
bleeding," in which, against the background of standard
basic hemostatic therapy, endoscopic injections of 0.2%
norepinephrine solution are combined with endoscopic
application of TachoComb ground to a powder state [27].
Unfortunately, when using this method, there is no regenerative
component of action on the ulcer defect. This is due to the fact
that the development of ulcerative bleeding is accompanied by
an acute inflammatory reaction, severe local inflammation and
destruction of the ulcer edges with progression of alteration of
the marginal zone of ulcers, which can cause repeated bleeding
[28]. However, it is noteworthy that the range of drugs for
endoscopic treatment that affect the processes of hemostasis
and regeneration in the ulcer crater zone is extremely narrow.
Therefore, the search for means to stimulate regeneration in the
area of a bleeding ulcer defect and ways of their local delivery
deserves special attention [29].

In recent years, a new direction has emerged in the treatment of
ulcerative lesions of the gastroduodenal zone using biologically
active drugs that affect regeneration processes at the tissue
level. Thus, against the background of basic antiulcer therapy,
periulcerous administration of the erythrocyte superoxide
dismutase drug "Erisod" has been proposed. The drug
"Erisod, lyophilized powder for injection of 4 mg (1,600,000
IU) in ampoules" after dissolution "ex tempore" in 4.0 ml of
physiological solution using an endoscopic injector is used for
periulcerous injection of the ulcer defect from 3-4 points [30]. In
this case, the drug "Erisol" was used for ulcers without signs of
active bleeding. It should be taken into account that additional
repeated multiple injections into the periulcerous zone can also
worsen microcirculation and the local regenerative process.

In this regard, we have developed a new method, when after
a session of endoscopic injection hemostasis, endoscopic
application of the ulcer surface with a medicinal product
containing liquid egg oil and Kalanchoe juice (in the ratio: egg
oil - 90%, Kalanchoe juice - 10%) is continued, 2-3 cm wide
and 1-2 mm thick in the amount of 10 ml with a daily course of
treatment up to 2-3 times with subsequent continuation of oral
use of egg oil with Kalanchoe juice 3 times a day, 1 tablespoon
30 minutes before meals and at night for 12 days [31].



The choice of the 9:1 ratio was based on preliminary laboratory
and clinical trials showing that this proportion maintains optimal
viscosity for retention on the mucosa for more than 30 minutes,
minimizes the irritating effect of Kalanchoe juice, and at the same
time ensures an effective concentration of its biologically active
substances. Egg yolk oil, rich in phospholipids and vitamins A,
E, D, forms a prolonged protective layer and extends the action
of the preparation, while Kalanchoe juice in this ratio retains
anti-inflammatory and regenerative activity.

Oil extracted from egg yolk is a rich source of phospholipids
and fat-soluble vitamins A, E, D. Phospholipids, in turn, are the
main building material of cell membranes of living organisms.
Due to the high content of fat-soluble vitamins and lecithin,
egg yolk oil can be used as a very good supplement to human
nutrition [32].

Research conducted by the All-Russian Research Institute of
Poultry Processing Products - Branch of the Federal Scientific
Center " ARRTIPF " of the Russian Academy of Sciences
(ARRIPPI) has established a positive effect of temperature on
the ratio of fatty acids in egg yolk during its heat treatment in
the temperature range from 55 to 90°C [33]. Moreover, thermal
dehydration before charring eliminates the use of extractive
substances, so the resulting oil does not contain artificial
components [34].

Kalanchoe has an anti-inflammatory effect, stimulates
the processes of epithelial tissue regeneration and thereby
accelerates the processes of ulcer defect regeneration,
normalizes microcirculation, and also has antibacterial activity
against gram-positive and gram-negative microbes [35,36]. The
experiment established the suppression of inflammation in the
stomach, an increase in antioxidant activity and maintenance
of cytoprotective protection of the mucous membrane [37,38].
Experiments conducted by our research group, as well as data
from previously published studies, confirmed the suppression
of gastric inflammation, increased antioxidant activity, and
maintenance of mucosal cell protective effects. A randomized
controlled study also confirmed higher rates of H. Pylori
eradication in individuals treated with Kalanchoe compared to
the control group of patients [39,40].

Egg yolk oil has shown proven efficacy in experiments on
burn and diabetic wound models - it activates epithelialization,
angiogenesis and collagen synthesis, and increases the expression
of EGF and VEGF [41,42]. Kalanchoe has demonstrated early
and dense epithelialization of skin wounds in animals, and its
bioactive flavonoids have antioxidant and anti-inflammatory
properties, supporting reparation processes [43,44].

Another significant point in endoscopic hemostasis and
treatment of gastroduodenal ulcer bleeding is the difficulty in
delivering therapeutic agents to the area of gastroduodenal ulcer
bleeding. In particular, adhesive aerosols, on the one hand, are
characterized by damage to the manipulation channel of the
endoscope due to the adhesion of the adhesive mass to the inner
wall of the instrumental channel of the endoscope, leading to
the unusability of the equipment. On the other hand, there is
a need for local treatment of gastroduodenal pathologies with
the delivery of coarser drugs, viscous and oily drugs to the
pathological focus, which is not always possible through the
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standard manipulation channels of the fibrogastroduodenoscope.
Restoration of the impaired function of the manipulation
channel requires complex repair of the endoscope, or in some
cases, disposal of expensive equipment as a whole.

In order to avoid damage to the standard manipulation
channels of the fibrogastroduodenoscope during combined
methods of treating pathologies of the gastroduodenal
zone, we use an additional manipulation channel to the
fibrogastroduodenoscope [40]. This additional manipulation
channel to the fibrogastroduodenoscope consists of a 150 cm
long silicone tube with a beveled distal end at an angle of 450
with a working internal diameter of 5 mm, an external diameter
of 7 mm, which is fixed with adhesive tape to the lower edge of
the endoscope, while the end of the silicone tube is 3 mm from
the distal end of the endoscope. The silicone tube is equipped
with an adapter at the proximal end with a tip for connection
to a pneumoinsullator and a bulb reservoir for collecting
medications and manually pumping them into the lumen of the
silicone tube with subsequent introduction into the cavity of the
stomach and duodenum.

During the design of the additional channel, the requirements
of preserving the maneuverability of the endoscope, preventing
clogging, and easy mounting without modifying the equipment
were taken into account. Medical-grade silicone was selected due
to its biocompatibility, resistance to oily and aqueous solutions,
flexibility, and ability to withstand repeated sterilization. Tests
showed that the channel enables delivery of preparations with
viscosities up to 3000 mPa-s, including the egg yolk oil and
Kalanchoe juice mixture, without clogging. The deviation in
the bending angle of the endoscope tip when using the channel
did not exceed 5%, which did not impair visualization. A 10
ml volume was delivered in an average of 12—15 seconds with
manual insufflation. The channel withstood 30 sterilization
cycles without loss of elasticity or integrity.

The  additional = manipulation  channel of  the
fibrogastroduodenoscope can be used in any medical institution,
is easy to use, allows creating a hemostatic layer in the area of
the bleeding surface during gastroduodenal bleeding, and also
provides local delivery of drugs for anti-relapse treatment of
gastroduodenal ulcers, including bleeding. Reproduction of the
additional channel of the fibrogastroduodenoscope is easy to
perform and does not require any complex manipulations.

The clinic has begun clinical testing of the developed methods
of endoscopic hemostasis using the injection method and local
anti-relapse treatment of gastroduodenal ulcer bleeding.

Conclusion.

1. The conducted analysis shows that the search for new
effective methods of endoscopic hemostasis by injection and
local anti-relapse treatment of gastroduodenal ulcer bleeding is
one of the urgent problems of clinical surgery.

2 An important component of endoscopic hemostasis and local
treatment for gastroduodenal ulcer bleeding is the improvement
of methods for delivering medicinal drugs to the ulcer defect
area.
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