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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 ulcer 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 hemostasis, 
gastroduodenal bleeding.
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, 
FIIa in 27, FIIb in 32 patients [3,4]. Moreover, with bleeding 
ulcers of FIIa 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 

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 

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].
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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 

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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