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Introduction. Treatment of ulcer gastroduodenal bleeding is a challenging problem of emergency surgery. The combined technique of endoscopic hemo-

stasis in ongoing arterial ulcer bleeding reduces the rate of recurrences in only 21.3% of cases, which indicates the need for improved endoscopic hemostasis 

technologies. In this regard, the use of triple therapy based on conventional methods (injections, coagulation, clipping) and local hemostatic systems seems 

promising.

Clinical case description. We describe a clinical case of ongoing arterial ulcer bleeding from a peptic ulcer of gastroenteroanastomosis treated by endo-

scopic hemostasis using a 5% solution of aminocaproic acid with adrenaline in combination with argon plasma coagulation and pneumatic insufflation of an 

alginate polymer polysaccharide hemostatic hydrogel on the bleeding site.

Conclusions. The use of a personalized approach to endoscopic hemostasis of arterial bleeding from peptic ulcer of gastroenteroanastomosis using an 

alginate polymer polysaccharide hemostatic hydrogel as part of combined therapy improves the treatment outcome by ensuring final hemostasis, avoiding 

emergency surgery for massive bleeding, and facilitating the healing process of the ulcerous defect.
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Введение. Проблема лечения гастродуоденальных кровотечений язвенной этиологии — одна из наиболее сложных в экстренной хирургии. Даже 

при использовании комбинированной технологии эндогемостаза продолжающегося артериального язвенного кровотечения частота рецидивных 

кровотечений может достигать 21,3%, что указывает на необходимость совершенствования технологий эндогемостаза кровоточащей гастродуо

денальной язвы. В совершенствовании комбинированных технологий эндогемостаза перспективным представляется использование тройной 

терапии, включающей применение традиционных способов (обкалывание, коагуляция, клипирование) с дополнительным включением местных 

гемостатических систем.

Описание клинического случая. Описан клинический случай применения комбинированной технологии эндоскопического гемостаза продол-

жающегося артериального кровотечения из пептической язвы гастроэнтероанастомоза с применением обкалывания 5%-ным раствором амино-

капроновой кислоты с адреналином в сочетании с аргоноплазменной коагуляцией и пневмоинсуффляцией альгинатного полимерного полисаха-

ридного гемостатического гидрогеля на источник кровотечения.

Выводы. Использование персонализированного подхода к эндоскопическому гемостазу артериального кровотечения из пептической язвы га-

строэнтероанастомоза с применением альгинатного полимерного полисахаридного гемостатического гидрогеля в комплексной терапии позво-

лило улучшить результаты лечения пациента: обеспечить окончательный гемостаз, избежать неотложной операции на «высоте» кровотечения 

и улучшить качество заживления язвенного дефекта.

Ключевые слова: желудочно-кишечные кровотечения; пептические язвы гастроэнтероанастомоза; эндоскопический гемостаз; альгинатный по-
лимерный полисахаридный гемостатический гидрогель
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INTRODUCTION

Peptic ulcer disease (PUD) of the stomach and duodenum 
is a widespread problem affecting mainly young and able-
bodied patients. From 2006 to 2017, the occurrence and 
prevalence of PUD in the Russian Federation decreased 
from 128.7 to 79.5 per 100,000 population1. However, its 
complication rate shows no downward trend. The most 
common PUD complication is gastrointestinal bleeding. 
According to Amiran S. Revishvili, the Chief Surgeon of the 
Russian Federation, 47,224 cases of ulcer upper gastroin-
testinal bleeding (UGIB) were registered in 2023 in Russia, 
with the total mortality rate of 1.49–17.81%. The postop-
erative mortality rate reached the level of 6.17–62.5%2.

Patients with bleeding peptic ulcers of gastroentero-
anastomosis (GEA) form a separate group. According to 
statistical data, the current incidence of post-gastrectomy 
peptic ulcers ranges within 0.5–15%. At the same time, 
about 90–98% of GEA peptic ulcers are known to de-
velop after partial gastrectomy for duodenal ulcers (DU). 
The main reasons for the formation of GEA peptic ulcers 
include preservation gastrectomy (less than 2/3 of the 
stomach); reservation of a part of the antrum gastric mu-
cosa in the duodenal stump after Billroth II operation; va-
gus hypertonus and incomplete vagotomy if performed in 
combination with preservation gastrectomy; adverse ef-
fects of the biliary and pancreatic secretions on the gastric 
stump mucosa in anastomoses other than isolated Roux 
loop. Complications of GEA peptic ulcers are observed in 
75–80% of patients, presenting a significant healthcare 
problem. Gastrointestinal bleeding is one of the most 
common complications of GEA peptic ulcers [1, 2].

UGIB patients with ongoing arterial bleeding are 
classified as Forrest Ia cases according to J.  Forrest’s 
Classification for Bleeding Peptic Ulcer [3]. In the structure 
of UGIB, this type of bleeding accounts for about 7.7% of 
cases; however, their treatment is associated with signifi-
cant difficulties. In the management of such patients, it is 
extremely important to reliably stop the ongoing arterial 
UGIB and create conditions for the prevention of its recur-
rence [4, 5].

Despite the recent progress in the development of 
endovascular hemostasis technologies, therapeutic 

endoscopy remains to be the leading approach to the 
treatment of such patients. The modern methods of en-
doscopic hemostasis (EH) for ongoing arterial ulcer UGIB 
include injectable, physical, mechanical, and combined 
EH. Endoscopic injections around the bleeding site with 
various solutions reduce or eliminate arterial ulcer UGIB 
due to vasoconstriction and local tamponade. The ef-
fectiveness of injectable EH in ongoing bleeding reaches 
85–92%. However, injectable monotherapy is not recom-
mended due to its temporary effect and a high rate of 
recurrences that reach about 17.6–24.0%. Argon plasma 
coagulation (APC) occupies a special place among the 
EH physical methods. This non-contact method does not 
involve welding of the diathermy probe (electrode) to the 
coagulation scab. The effectiveness of APC in primary EH 
reaches 95–100%. At the same time, the APC method 
possesses a number of drawbacks: thus, similarly to other 
coagulation techniques, the violation of the protocol may 
lead to perforation of the organ wall and bleeding relaps-
es, which are observed in 12.5–25.0% of cases [6, 7]. 

Clipping, i.e., constriction of the bleeding point by a 
metal clip, is an effective EH approach in the case of arte-
rial ulcer UGIB. The EH using clips is similar to the surgi-
cal retroclusion of a bleeding vessel. The clip is passed 
through the instrumental channel of the endoscope and 
fixed by a clip applier across the vessel, thereby reliably 
stopping the bleeding. Clipping is effective in bleeding 
from destructed large vessels (more than 2 mm in diam-
eter), as well as in patients with severe hypocoagulation. 
However, the disadvantage of clipping includes the com-
plexity of its implementation. In addition, endoclips are 
difficult to use in hard-to-reach anatomical areas, such 
as the lesser curvature of the stomach, the cardia, and 
the duodenum posterior wall. The use of endoclips is as-
sociated with ulcer UGIB relapses, observed in 8–37% of 
cases [8, 9].

Combined EH is currently considered to be the most 
advanced EH of arterial ulcer UGIB. Injections around the 
bleeding site with subsequent clipping of the destructed 
vessel or injections in combination with APC are often 
used. Combination (dual) therapy, i.e., infiltration in combi-
nation with coagulation of the bleeding point or mechanical 
compression using hemoclips, remains the endoscopic 
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therapy of choice recommended in the main international 
clinical guidelines for the treatment of patients with ulcer 
UGIB. However, according to N.V. Lebedeva, the use of 
combined EH technologies for ongoing arterial ulcer UGIB 
is also associated with a high recurrent bleeding rate of 
about 21.3%, which indicates the need to improve EH 
technologies [9–11].

The use of hemostatic powders and gels is a promis-
ing EH of ulcer UGIB. Hemostatic powders absorb blood, 
exhibit a mechanical tamponing effect, and activate the 
blood coagulation cascade [12]. Hemospray (TC-325) 
and EndoClot endoscopic powder systems have be-
come widespread in clinical practice. However, the ac-
tion of Hemospray and EndoClot is limited to less than 
24 h; moreover, they do not promote tissue regeneration 
[13]. It should be noted that the Voronezh City Specialized 
Center for the Treatment of Patients with Gastroduodenal 
Bleeding (Russia) has accumulated extensive experience 
in the use of powdered granular sorbents (Sephadex®, 
Gelevinum, Aseptisorb®, etc.) in the GIB treatment. The 
application of these sorbents to the bleeding point forms 
a soft elastic gel, which remains on the surface of the de-
fect for up to four days and improves the healing of gas-
troduodenal ulcers. However, the use of powdered he-
mostatic systems in the EH of ongoing arterial ulcer UGIB 
was shown to have low efficiency [14].

The possibility of applying the Diovine granular sorb-
ent with the Gelplastan and NovoSeven® lyophilizate he-
mostatic agents in the combined endoscopic treatment of 
ulcer UGIB was described by M.N. Romantsov et al. This 
technology produced positive results by reducing the ulcer 
UGIB recurrence risk to 5.01% and mortality to 1.7% [15].

Japanese scientists T. Uroka, N. Ueda, et al. reported 
the successful application of innovative EH technology 
using a gel-like hemostatic matrix for GIB after endoscop-
ic submucous dissection. The gel-like hemostatic matrix 
is a viscous transparent peptide that forms a sealing layer 
after contact with tissue or blood. The use of this matrix 
reduces the need for coagulation to stop gastroduodenal 
bleeding [16]. 

The use of a triple therapy, which combines conven-
tional EH methods (injections, coagulation, and clipping) 
with local hemostatic systems, seems to be a promising 
direction. One such domestic technology of combined 
EH of ulcer UGIB consists in the use of an alginate poly-
mer polysaccharide hemostatic hydrogel (APPHH) [17]. 
Previously, we reported an experimental study into the 
possibility of using APPHHs in the treatment of bleeding 
stomach defects [18] and the first experience of APPHH 
clinical use in the combined endoscopic treatment of un-
stably stopped ulcer bleeding [19]. The clinical research 
into the use of APPHHs in a combined EH of ulcer UGIB 
is currently underway. 

In this article, we describe the use of an APPHH in the 
combined treatment of ongoing arterial ulcer UGIB in a 
patient with GEA peptic ulcer.

CLINICAL CASE DESCRIPTION

On 13.10.2024 at 7:56 a.m., a 73-year-old patient was ur-
gently admitted the Voronezh City Clinical Emergency 

Hospital No.  1. On admission, the patient complained of 
vomiting blood with clots, black tarry stools, discernible 
weakness, and dizziness. 

The patient had been ill since 1995, after a Billroth  II 
partial gastrectomy due to duodenal ulcer profuse bleed-
ing. During the 1995–2023 period, the patient had no 
gastrointestinal complaints. In 2023, GEA peptic ulcer 
bleeding was detected, which was surgically treated in 
Kazan. His state worsened on 13.10.2024 with the follow-
ing symptoms: discernible weakness, dizziness, fainting, 
decrease in blood pressure to 90/60 mm Hg, black liquid 
stools, and vomiting blood with clots. He had a history 
of acute myocardial infarction, type 2 diabetes mellitus, 
gout. At the moment of admission, the patient was taking 
Aspirin® on a regular basis.

Objective data. Examination in the emergency depart-
ment. On admission, the patient’s condition was severe. 
Consciousness was clear, 15 points on the Glasgow Coma 
Scale (GCG), blood pressure (BP) — 90/60 mm Hg, heart 
rate (HR) — 110 per minute, respiratory rate (RR) — 18 per 
minute, SPO

2
 — 98%. The overall health status was se-

vere; the skin was pale. During auscultation of the lungs, 
vesicular respiration occurred in all pulmonary fields, no 
wheezing. The heart tones were muted and rhythmic. The 
tongue was dry, covered with a white coating. The stom-
ach was not swollen. An old postoperative scar on the an-
terior abdominal wall after an upper-midline incision was 
present. On palpation, the abdomen was soft and pain-
less in all parts. Infiltrates in the abdominal cavity; liver, 
spleen, kidneys were not palpated. Peritoneal symptoms 
were negative in all parts of the abdomen. During percus-
sion, hepatic dullness was normal, displaced dullness of 
percussion sound in the lateral abdominal regions was not 
detected. Normal peristaltic sounds were listened by aus-
cultation. No costovertebral angle tenderness. Per rec-
tum: traces of liquid black feces on the glove. A nasogas-
tral tube was inserted, and altered blood was obtained 
through the tube. Simultaneously with the emergency 
care, diagnostic tests were performed in the emergency 
department: general and biochemical blood tests, hemo-
stasis system examination, blood type and Rh factor de-
termination, electrocardiographic examination, abdominal 
ultrasonography and examination by a therapist. 

Predominant diagnosis: peptic ulcer of gastroentero-
anastomosis with bleeding (ICD  10  —  K28.4, chronic 
or unspecified gastrojejunal ulcer with hemorrhage). 
Complication of the main diagnosis: severe haemorrhage 
(A.I. Gorbashko, 1982), 3 Grade blood loss anemia.

Secondary diagnosis: coronary heart disease; postin-
farction and atherosclerotic cardiosclerosis; coronary ar-
tery aortic atherosclerosis; stage 3 hypertension; Class I 
chronic heart failure, functional class I; diabetes mellitus 
type 2; individual target HbA1c level less than 7.5%; myo-
cardial dystrophy; diabetic polyneuropathy; diabetic en-
cephalopathy; gout is not acute.

Medical interventions. Emergency esophagogastrodu-
odenoscopy (EGDS) was performed urgently (30 minutes 
after admission) (Fig. 1).

Examination of gastroenteroanastomosis (Billroth  II 
operation): the gastric remnant contained a moder-
ate amount of altered blood, which made a detailed 
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examination difficult. The gastric folds were low, longi-
tudinal-and-convoluted, and expanded by air. Peristalsis 
was satisfactory, with smooth waves in all parts. The mu-
cosa closer to the gastroenteroanastomosis was covered 
with fresh blood. Gastroenteroanastomosis was wide and 
freely passable; incomplete visualization of the mucous 
membrane due to blood residues was noted. In the anas-
tomotic spur area, a spurting bleeding from a destructed 
vessel 1.0 mm in diameter was noted, the base of the ves-
sel was not brought into the field of view (Fig. 1A). A 5% 
solution of aminocaproic acid with 0.1% epinephrine solu-
tion was injected paravasally into the area of the anas-
tomosis using a disposable endoscopic injector with a 
needle diameter of 0.7 mm and a needle length of 4 mm 
until an infiltrate was created (Fig. 1B). The massive bleed-
ing was stopped. After washing, a flat-surface ulcerous 
defect 7 mm in diameter and 1.5 mm deep was revealed 
on the anastomosis spur, with a fixed blood clot 5  mm 
in diameter at the bottom. An attempt to remove the clot 
with an irrigator and visualize the destructed vessel had 
no effect. Clipping was technically impossible.

The APC of the bleeding point through the clot was 
performed using an electrosurgical coagulator with 
ERBE APC 2 (Elektromedizin) accessories: operating 
mode FORCED APC, power 30 W (max), flow rate 1.0 L/
min; probe for argon plasma coagulation  —  Flexible 
Argonsonde REF 932-149 (BOWA), diameter 2.3  mm. 
Diffuse blood leakage was noted after APC (Fig. 1B). In 
order to achieve final hemostasis to the bleeding point 
using an endoscopic pump for pumping an air mixture 
(EndoClot Air Compressor, EPAC-2, EndoClot Plus. 

Inc., USA), in an air supply mode of 1.3 L/min through 
an endoscopic catheter 2.5 mm of diameter, insufflation 
of powdered APPHH was performed in the amount of 
0.5 g. After insufflation to the bleeding point, upon con-
tact with blood and mucus, the powdered hemostatic 
was actively soaked in blood, turning into a hydrogel. 
The final hemostasis had been achieved; blood leakage 
had been stopped (Fig. 1 D). 

Further treatment was carried out in the intensive care 
unit (ICU). The patient refused to perform endoscopic 
monitoring after the EH. A nasogastric tube was used to 
control the recurrence of GIB.

On the day  3 of inpatient treatment (15.10.2024), a 
control EGDS was performed (Fig.  2). The gastric rem-
nant contained a moderate amount of foamed bile. No 
blood and hematin was present. The ulcerous defect on 
the anastomosis spur was 0.7 cm in diameter, superficial, 
and the ulcer base was covered with an alginate hydrogel 
soaked in bile (Fig. 2A). The hydrogel was removed, and 
fibrin was present at the ulcer base. In order to prevent 
recurrence of bleeding and cytoprotective treatment for 
the ulcerous defect using an endoscopic pump to inject 
an air mixture in an air supply mode of 1.3 L/min through 
an endoscopic catheter 2.5 mm of diameter, APPHH in-
sufflation in the amount of 0.5 g was performed (Fig. 2B). 
A rapid test for the presence of Helicobacter pylori was 
positive. After the dynamic EGDS, the patient was trans-
ferred to a general ward. 

During the following three days, the patient’s status 
remained unchanged. On day  6 of inpatient treatment 
(18.10.2024), a control EGDS was performed (Fig. 3). 

Photo taken by the authors

Fig. 1. Endoscopic images of gastroenteroanastomosis, white light examination: A — ulcerous defect of gastroenteroanastomosis with massive spurting bleeding 
from the destructed vessel; B — injection compression of the destructed vessel; C — argon plasma coagulation of the bleeding point; D — APPHH insufflation 
for the ulcerous defect 
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No traces of blood or hematin in the examined sec-
tions of the gastric remnant (foamed bile) were noted. The 
ulcer of the gastroenteroanastomosis spur decreased in 
size to 5×4  mm, superficial, covered with a transparent 
hydrogel soaked in bile (Fig. 3A), after which the hydrogel 
was removed (Fig. 3B). The ulcer base was covered with 
fibrin with islands of granulation tissue; marginal epitheli-
alization was observed. 

In order to prevent bleeding and cytoprotective treat-
ment using an endoscopic pump for pumping an air mix-
ture in an air supply mode of 1.3 L/min through an endo-
scopic catheter 2.5 mm of diameter, APPHH insufflation 
was performed (Fig. 3C, D). The patient was discharged 
from the hospital and forwarded for outpatient treatment 
to a polyclinic at his place of residence. On 29.10.2024, a 
control EGDS was performed at the outpatient stage of 
treatment (Fig. 4).

On examination: the stomach was resected accord-
ing to the Billroth  II type, its stump was small, the gas-
troenteroanastomosis did not gape widely. A delicate 
whitish linear scar on the gastroenteroanastomosis spur 
was seen. The patient had a moderate risk of recurrent 
gastroduodenal bleeding according to the digital program 
“Prevention of gastroduodenal bleeding: an individualized 
risk assessment scheme, the formation of recommenda-
tions on patient management tactics” [20]. The patient 
was given personalized recommendations for the preven-
tion of recurrent gastroduodenal bleeding.

CLINICAL CASE DISCUSSION

The number of patients with PUD in the Russian Federation 
is demonstrating a pronounced downward trend, largely 
due to the current achievements of the state programs. 
These include a medical examination program with a wide 
population coverage, the availability of endoscopic ex-
amination, as well as the use of highly effective treatment 
regimens. However, the rate of complicated forms of peptic 
ulcer disease, and above all, ulcer UGIB, remains at a high 
level in Russia, showing no reduction in recent years3. 

Modern surgical achievements in the treatment of 
ulcer UGIB (EH, improvement of drug-induced hemo-
stasis, endovascular hemostasis, etc.) have significant-
ly improved the treatment outcomes of patients with 
ulcer UGIB. However, in situations where ulcer UGIB 
cannot be stopped using conservative methods, sur-
geons are forced to perform emergency surgery under 
the conditions of massive bleeding. The main types of 
surgical interventions in such patients are retroclusion 
of a bleeding vessel in an ulcer and, less often, partial 
gastrectomy [21, 22].

At present, there is no doubt that therapeutic endos-
copy plays a leading role in the treatment of patients with 
ulcer UGIB. The international community is actively en-
gaged in the development and application of local he-
mostatic systems in the form of powders, gels, etc., for 
the treatment of gastroduodenal ulcer bleeding [23]. Most 
modern powdered endoscopic systems are non-Russian 
products. The development of domestic endoscopic he-
mostasis technologies is an important direction in the 
context of raising the technological sovereignty and lead-
ership of the country. This highlights the importance of 
exploring the possibility of using alginate polymer poly-
saccharide hemostatic hydrogels (APPHHs) in clinical 
practice.

Alginate polymer polysaccharide hemostatic hydrogel 
is a powdered, finely dispersed hemostatic agent, the de-
rivatives of which are sodium alginate, potassium sorbate, 
sodium benzoate, iodoform, and tricalcium phosphate. 
Upon contact with the bleeding surface and mucus, this 
hemostatic turns into a hydrogel followed by its tight ad-
hesion to the area of the bleeding point, which provides 
for prolonged local hemostasis. Preliminary experimental 
studies into the use of APPHH in the treatment of stomach 
bleeding have shown its efficacy in stopping experimen-
tal bleeding and facilitating the healing process of upper 
digestive tract defects, which was confirmed by morpho-
logical studies [18].

It is important to note that PUD is a chronic disease, 
which makes the healing quality of the ulcerous defect 

Photo taken by the authors

Fig. 2. Endoscopic images of gastroenteroanastomosis on day 3 of inpatient treatment, white light examination: А — fixed APPHH soaked in bile in the area of the 
ulcerous defect; B — additional APPHH insufflation for ulcerous defec. 

3	 Kotova EG, Kobyakova OS, Alexandrova GA, Golubev NA, Oskov YuI, Polikarpov AV, Shelepova EA. Morbidity of the entire Russian population in 2021: statistical 
materials. Moscow: Central Research Institute of the Ministry of Health of the Russian Federation. 2022.
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particularly important in the treatment of gastroduodenal 
ulcers. According to L.I.  Aruin, it is the rough scar that 
acts as the pathomorphological substrate for PUD exac-
erbation [24]. 

In the present article, we describe the experience of 
using APPHH in the combined treatment of ongoing arte-
rial ulcer UGIB. The discussed clinical case was compli-
cated by massive arterial ulcer UGI, which was treated 
using a combined EH by injections to the bleeding point 
followed by APC of the destructed vessel. Following APC, 

diffuse blood leakage persisted, and the endoscopist had 
the opportunity to continue APC of the bleeding point. 
It should be borne in mind that intensive prolonged co-
agulation can lead to perforation of the hollow organ wall 
and the development of peritonitis. This complication is 
extremely serious and can lead to death against the back-
ground of acute blood loss. The APPHH application to 
the bleeding defect allowed us to solve the problem of 
blood leakage and achieve final hemostasis. Repeated 
EGDS revealed the absence of bleeding relapses and 

Photo taken by the authors

Fig. 3. Endoscopic images of gastroenteroanastomosis on day 6 of inpatient treatment, white light examination: A — fixed APPHH soaked in bile in the area of the 
ulcerous defect; B — ulcerous defect on the gastroenteroanastomosis spur after washing the APPHH; C — the onset of APPHH insufflation for ulcerous defect; 
D — fixed APPHH in the area of the ulcerous defect 

Photo taken by the authors

Fig. 4. Endoscopic images of gastroenteroanastomosis on day 17 of treatment, white light examination. The arrow indicates a delicate whitish linear scar on the 
gastroenteroanastomosis spur
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pronounced cytoprotective properties of APPHH. Due to 
its pronounced adhesive properties, the APPHH com-
position used remained on the ulcerous defect for up to 
three days. EGDS on day  6 revealed signs of ulcerous 
defect healing in the form of marginal epithelialization, and 
on day 17, complete healing of the GEA peptic ulcer in the 
form of a delicate scar. 

Summarizing the presented clinical case, the use of a 
personalized approach to endoscopic hemostasis of arte-
rial bleeding from GEA peptic ulcer in a patient with severe 
somatic pathology and a high-degree surgical risk, the 
use of APPHH as part of combined therapy improved the 
treatment outcome by ensuring final hemostasis, avoid-
ing urgent surgery for massive bleeding, and improving 
the healing quality of the ulcerous defect. These aspects 
are extremely important in the treatment of UGIB patients 
with various concomitant somatic pathologies. In such 

patients, the impossibility to stop bleeding using conserv-
ative methods often requires surgical interventions, which 
may lead to fatal outcomes. 

CONCLUSION

The use of an alginate polymer polysaccharide hemostatic 
hydrogel (APPHH) as part of the combined endoscopic 
treatment of ongoing ulcer UGIB ensured reliable hemo-
stasis and allowed recurrent bleeding and emergency sur-
gery to be avoided. It should be noted that this publication 
describes the first experience of using APPHH technology 
in a patient with ongoing arterial bleeding from a GEA pep-
tic ulcer. The accumulation of data from larger patient co-
horts and their detailed analysis will elucidate the feasibility 
and effectiveness of this EH technology for clinical surgical 
practice.
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