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Abstract  The aim of the study was to search for effective hemostasis of pyloroduodenal ulcers without surgical 

interventions. It would delay the operation to the stage of elective surgery, and to avoid it in number of patients. Material. 

The authors conducted treatment analysis of 674 patients admitted to the emergency surgery department with gastric and 

duodenal ulcer complicated by bleeding from 2001 to 2016. Methods. The authors developed an algorithm of diagnostic and 

treatment tactics for ulcerative pyloroduodenal bleeding. Results. The hemorrhage recurrence in the group of non-operated 

patients decreased from 7.7% (relapse was noted in 17 cases of 221) to 2.7% (in 9 patients of 329) (χ2 = 6.504; df = 1; p = 

0.011) and the need for surgical treatment decreased from 30.6% (in 90 from 294 patients) to 15.8% (in 60 of 380 patients) 

(χ2 = 21.049; df = 2; p <0.001). Conclusion. The use of complex developed preventive measures has significantly improved 

the treatment results and reduced surgical interventions. 
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1. Introduction 

 Bleeding is the most serious complication of duodenal 

ulcer. Patients of this category make up 18% -23% among 

ones with seven forms of “acute abdomen” and take the third 

place in their structure. There has been a clear trend towards 

an increase in the frequency of this complication in recent 

years. At the same time, the proportion of elderly and senile 

patients and patients hospitalized after 24 hours from the 

onset of this complication is growing [1-4]. The reasons of 

the increase in the number of patients are the lack of 

dispensary monitoring for patients with peptic ulcer disease, 

a decrease in the availability of medical care, an increase in 

the cost of medical services and drugs, a decrease in the 

number of elective surgeries [5-7]. In spite of improvements 

in non-surgical methods, such as the use of proton pump 

inhibitors and therapeutic endoscopy, surgery for ulcerative 

bleeding remains routine. Such surgeries are performed in  

10% -20% of patients hospitalized due to hemorrhage in the 

upper part of gastrointestinal tract (GIT) [8-9]. Literary data 

testify that bleeding mostly occurs with age [10]. Thus, the 

mortality rate after ulcerative bleeding remained at about 

10%. The need to improve surgical treatment methods in this 

group is an important issue of modern surgery. In a large 

prospective study conducted by the American Society of GIT 

Endoscopy (Oakbrook, Ill), 347 (15.6%) of 2225 patients  
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with bleeding ulcers needed surgery [10-11]. Further studies 

at the University of California, Irvine showed that 19% of 

patients undergoing therapeutic endoscopy for ulcerative 

bleeding need surgery. It is important to note that surgical 

intervention was urgently or urgently needed in 70% and  

100% of patients requiring surgery.  

D. Troland et al. (2018), in response to the question of  

the importance of therapeutic endoscopy in eliminating   

the need for surgical intervention and whether it should    

be examined more than once, conducted a prospective study. 

Approximately one third of the 3.500 patients admitted to the 

hospital with bleeding peptic ulcers underwent therapeutic 

endoscopy over a 4-year period. Seventeen patients (1.5%) 

turned directly to surgery after an unsuccessful primary 

endoscopic control. Bleeding recurred in 100 patients or  

8.7% of the entire population. The median blood transfusion 

in this last group was 5 units, which indicates significant 

bleeding. 27% of the 48 patients randomized for 

re-endoscopy underwent failed endoscopy and needed 

emergency surgery with a 46% incidence of postoperative 

complications [12]. 

The emergence of new endoscopic technologies and 

highly effective anti-ulcer drugs necessitates an assessment 

of their capabilities in the treatment of a bleeding duodenal 

ulcer. This is especially true in connection with the increase 

in the proportion of elderly patients who are contraindicated 

in traumatic surgery [13-15]. 

Aim of the study is to improve treatment results in patients 

with bleeding duodenal and gastric ulcers which would delay 

the operation to the stage of elective surgery, and to avoid it 

in a number of patients. 

http://creativecommons.org/licenses/by/4.0/
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2. Material and Methods 

This study is based on the analysis of treatment results in 

674 patients with gastric and duodenal ulcer complicated by 

bleeding admitted to the emergency surgery department from 

2001 to 2016. 

We have developed an algorithm for therapeutic and 

diagnostic tactics for ulcerative pyloroduodenal bleeding. 

The basis of the algorithm is the active use of endoscopic 

diagnostics and treatment based on the classification of 

bleeding from peptic ulcers which is shown in Fig. 1. 

 

Note: proton pump inhibitor (PPI); Helicobacter pylori (Hp); piloroduodenal plasty (PDP); H2 inhibitor (H2I); fibroesophagogastroduodenoscopy 

(FGDES); pyloroduodenal ulcer (PDU) 

Figure 1.  An algorithm for the treatment and diagnostic tactics of managing patients with ulcerative pyloroduodenal bleeding 
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The general characteristics of patients with bleedings are 

presented in Table 1. The average age of the patients was 

44.2 ± 3.6 and 42.7 ± 3.9 years in the main and comparison 

groups, respectively. The duration of ulcerative history in 

patients of both groups was approximately equal and 

averaged 8.1 ± 0.6 years. The duration of the bleeding onset 

was 19.6 ± 1.4 and 17.6 ± 1.2 hours in the main and 

comparison groups, respectively. The following hemoglobin 

levels were determined at the admission of patients to the 

hospital: 92.4 ± 9.7 g / l in the main group and 96.5 ± 11.2 g / 

l in the comparison group. 

Table 1.  General characteristics of patients with bleedings 

Characteristics of patients 

Comparison 

group 
Main group 

n=294 n=380 

Age (years) 
Average 42.7±3.9 44.2±3.6 

(min-max) (21-73) (18-73) 

Gender 

distribution 
Female/male 84/210 115/265 

Duration of 

ulcerative history 

(years) 

Average 8.1±0.6 8.1±0.6 

(min-max) (0.16-40) (0.08-27) 

Duration of the 

bleeding onset 

(hours) 

Average 17.6±1.2 19.6±1.4 

(min-max) (1-168) (2-192) 

Hemoglobin level 

at admission (g/l) 

Average 96.5±11.2 92.4±9.7 

(min-max) (45.0-176.0) (33.0-163.0) 

When assessing the degree of ulcerative bleeding 

according to the Forrest classification (1974) it was found 

that there were signs of recent bleeding in most cases, while 

in 59 (20.1%) and 90 (23.7%) patients in the comparison 

group and the main group visible necrotic vessel was 

revealed (Forrest-II-A); in 78 (26.5%) and in 104 (27.4%) 

cases – endoscopic picture with a fixed blood clot 

(Forrest-II-B); Forrest-II-C activity detected in 92 (31.3%) 

patients of comparison group and in 111 (29.2%) cases of  

the main group. Signs of active bleeding according to 

Forrest-I-A were identified in 11 (3.7%) cases of the 

comparison group and in 16 (4.2%) of the main group, 

Forrest-I-B in 29 (9.9%) and 45 (11.8 %) cases, respectively. 

The ulcer with a clean (white) bottom according to 

Forrest-III was detected with the lowest frequency - in 25 

(8.5%) patients of the comparison group and in 14 (3.7%) of 

the main group (Tab. 2). 

Table 2.  Bleeding activity by the Forrest classification (1974) 

Sign 

Investigated patients groups 

Comparison Main 

n % n % 

Forrest-I-A 11 3.7% 16 4.2% 

Forrest-I-B 29 9.9% 45 11.8% 

Forrest-II-A 59 20.1% 90 23.7% 

Forrest-II-B 78 26.5% 104 27.4% 

Forrest-II-C 92 31.3% 111 29.2% 

Forrest-III 25 8.5% 14 3.7% 

Total: 294 100.0% 380 100.0% 

The distribution of patients with ulcerative bleeding 

according to the severity of blood loss is shown in Table 3. 

The mild degree was most often determined - 137 (46.6%) 

and 164 (43.2%) cases in the comparison group and the main 

group, respectively. The rate of bleeding with an extremely 

severe degree was 10.0% (38 cases) in the main group and 

8.8% (26 observations) in the comparison group. 

Table 3.  Distribution of patients with ulcerative bleeding according to the 
severity of blood loss 

Degree of 

blood loss 

Comparison group Main group 

absolute % absolute % 

Mild 137 46.6% 164 43.2% 

Medium 102 34.7% 134 35.3% 

Severe 29 9.9% 44 11.6% 

Extremely 

severe 
26 8.8% 38 10.0% 

Total 294 100% 380 100% 

3. Results 

Conservative, endoscopic and surgical treatment methods 

were undertaken with different frequencies in the analyzed 

groups. In the main group of patients with duodenal ulcers, 

surgical activity was only 13.5% (48 of 356 patients), 

conservative therapy was performed in 140 (39.3%) patients, 

endoscopic arrest of bleeding in 168 (47.2%) cases (Tab. 4). 

 

Table 4.  The distribution of patients according to the primary treatment tactics depending on the ulcer location 

Treatment tactics 

Comparison group Main group 

Duodenum Stomach Duodenum Stomach 

absolute % absolute % absolute % absolute % 

Conservative 150 54.3% 13 72.2% 140 39.3% 15 62.5% 

Endoscopic 56 20.3% 2 11.1% 168 47.2% 6 25.0% 

Surgical 70 25.4% 3 16.7% 48 13.5% 3 12.5% 

Total 276 100% 18 100% 356 100% 24 100% 
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Conservative therapy was undertaken in more than half of 

cases - 62.5% (15 of 24) and surgical tactics was chosen in 

only 3 (12.5%) cases in the main group of patients with 

gastric ulcer. We also observed the active use of conservative 

therapy of ulcerative bleeding in patients in the comparison 

group. However, unlike the main group, surgical activity was 

higher and made up 25.4% (70 of 276) for duodenal ulcers 

and 16.7% (3 of 18) for gastric ulcers. 

According to the results of the summary distribution of 

patients by the undertaken primary treatment tactics (Fig. 2), 

it can be seen that the proportion of endoscopic interventions 

was higher in the main group and made up 45.8%, while   

in the comparison group this indicator was 19.7%. 

Conservative therapy, as the main method of treatment, was 

performed in the comparison group in more than half of 

cases (55.4%), in contrast to the main group (40.8%). The 

frequency of surgical treatment tactics with a significant 

difference was higher in the comparison group and made  

up 24.8% versus 13.4% in the main group of patients (χ2 = 

51.977; df = 2; p <0.001). 

Relapse of bleeding in the comparison group with 

duodenal ulcer was observed in 7.3% (11 of 150) cases 

against the background of the undertaken conservative 

therapy and in 8.9% (5 of 56) cases after endoscopic 

treatment. The frequency of early relapse of bleeding at 

gastric ulcer was 7.7% (1 of 13) and 0.0% against the 

background of the conservative and endoscopic therapies, 

respectively (Table 5). 

The main group showed better results. So, there was no 

relapse of bleeding at gastric ulcers, and at duodenal ulcers 

the rates of bleeding relapse were as follows: 3.6% (5 of 140) 

and 2.4% (4 of 168) against the background of conservative 

and endoscopic treatment tactics, respectively (Table 5). 

4. Discussion 

An analysis of the summary data showed that the rate   

of early bleeding relapse in the main group was lower and 

made up 3.2% (5 of 155) versus 7.4% (12 of 163) in the 

comparison group after conservative treatment tactics, 2.3% 

(4 of 174) versus 8.6% (5 of 58) after endoscopic treatment 

tactics in the main and comparison groups, respectively 

(Fig.3).  

 

Figure 2.  Summary distribution of patients according to the primary treatment tactics 

Table 5.  The frequency of early relapse of ulcerative bleeding against the background of conservative and endoscopic treatment tactics 

Treatment tactics 

Comparison group 

Duodenum Stomach 

Quantity Relapse % Quantity Relapse % 

Conservative 150 11 7.3% 13 1 7.7% 

Endoscopic 56 5 8.9% 2 0 0.0% 

Total 206 16 7.8% 15 1 6.7% 

Treatment tactics 

Main group 

Duodenum Stomach 

Quantity Relapse % Quantity Relapse % 

Conservative 140 5 3.6% 15 0 0.0% 

Endoscopic 168 4 2.4% 6 0 0.0% 

Total 308 9 2.9% 21 0 0.0% 
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Figure 3.  The summarized frequency of early relapse of ulcerative bleeding on the background of conservative and endoscopic treatment tactics 

Table 6.  Distribution of patients by type of final treatment for peptic ulcer complicated by bleeding 

Complication Treatment 
Comparison group Main group 

Abs.. % Abs. % 

Duodenum 

Conservative 139 47.3% 135 35.5% 

Endoscopic 51 17.3% 164 43.2% 

Surgical 86 29.3% 57 15.0% 

Total 276 93.9% 356 93.7% 

Stomach 

Conservative 12 4.1% 15 3.9% 

Endoscopic 2 0.7% 6 1.6% 

Surgical 4 1.4% 3 0.8% 

Total 18 6.1% 24 6.3% 

Total 

Conservative 151 51.4% 150 39.5% 

Endoscopic 53 18.0% 170 44.7% 

Surgical 90 30.6% 60 15.8% 

Total 294 100.0% 380 100.0% 

χ2=57.349; df=2; р<0.001 

 

The distribution of patients by the type of final treatment 

for peptic ulcer complicated by bleeding is shown in Table 6. 

So, at duodenal ulcers surgical activity was higher in the 

comparison group and made up 29.3% (86 of 276), while in 

the main group this indicator was 15.0% (57 of 356) (χ2 = 

57.349; df = 2; p <0.001). 

Endoscopic treatment as the final tactic was comparatively 

more often used in the main group with a frequency of 43.2% 

versus 17.3% in the comparison group (χ2 = 57.349; df = 2;  

p <0.001). At gastric ulcers surgical activity was also higher 

in the comparison group and made up 1.4% (4 of 18), while 

in the main group this indicator was 0.8% (3 of 24). 

Endoscopic treatment was performed in 0.7% (2 of 18) cases 

in the comparison group, which was significantly lower than 

in the main group (1.6%). 

5. Conclusions 

Thus, the improvement of tactical approaches to the 

treatment of gastric and duodenal ulcers complicated     

by bleeding with the expansion of indications for the 

prophylactic performance of hemostatic endoscopic 

interventions reduced the likelihood of developing an early 

recurrence of hemorrhage in the group of non-operated 

patients from 7.7% (relapse was noted in 17 of 221 cases ) to 

2.7% (in 9 of 329 patients) (χ2 = 6.504; df = 1; p = 0.011) and 

in general significantly reduced the need for surgical 

treatment from 30.6% (in 90 of 294 patients) to 15.8 % (in 60 

of 380 patients) (χ2 = 21, 049; df = 2; p <0.001). 
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