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Abstract  Aim of the study was to improve surgical treatment results in patients with gastric and duodenal ulcers 

complicated by stenosis, aimed at reducing postoperative complications and reducing mortality to 0%. Material 233 patients 

with pyloroduodenal stenosis were divided into two groups. A comparison included 147 patients: 141 with duodenal ulcer 

and 6 with gastric ulcer. The main group was consisted of 86 patients: 82 cases with duodenal ulcer and 4 cases with gastric 

ulcer. Methods The authors developed a therapeutic and diagnostic algorithm for managing patients with gastric and 

duodenal ulcers, complicated by stenosis. Results The increase in the share of organ-saving surgeries led to a decrease in the 

frequency of specific complications from 13.6% (in 20 of 147 patients in the comparison group) to 7.0% (in 6 of 86 patients 

in the main group), and general complications from 10.2% (in 15 from 147) to 5.8% (in 5 of 86) and mortality from 1.4%   

(2 in the comparison group) to 0. Conclusion The expansion of the complex of preoperative preparation of patients with 

pyloroduodenal stenosis due to the inclusion of endoscopic bougienage along with other options (probing, conservative 

therapy) can improve not only the condition of patients, but also motor-evacuation function of the stomach. 
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1. Introduction 

Chronic ulcer of pyloroduodenal localization in 10.0-  

17.0% of patients is complicated by stenosis of the output 

part of the stomach. Among other complications of peptic 

ulcer disease, pyloroduodenal stenosis is an indication    

for surgical treatment in 45-47%. [1-2]. Despite the high 

frequency of this complication, the choice of surgical 

method based on clinical and laboratory studies of the 

pathological duodenogastric reflux parameters and its role in 

the development of pathological syndromes has not been 

studied enough [3]. 

The choice of the operation method for 

cicatricial-ulcerative pyloroduodenal stenosis has become a 

subject of discussion in connection with the widespread  

use of organ-saving surgeries. The introduction of gentle 

methods using modern drug anti-ulcer therapy into the wide 

surgical practice can significantly improve surgical 

treatment results of ulcerative pyloroduodenal stenosis. 

However, the fear of the prolonged postoperative atony 

development of the already stretched stomach wall at 

ulcerative stenosis causes a rejection of vagotomy in favor of 

gastrectomy [4-6].  

The average age of peptic ulcer disease in women is 9  
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years older than in men [7–9]. However, in recent decades, 

there has been a noticeable increase in the incidence of ulcer 

among women, which is associated with stressful situations, 

the increasing prevalence of bad habits among women, the 

more frequent use of non-steroidal anti-inflammatory drugs 

(NSAIDs), and also with a violation of the hormonal 

function of the ovaries [10]. 

The relatively high incidence rate of morbidity registering 

more often among urban residents is explained by the 

peculiarities of urbanization and environmental pollution. 

They pay attention to the so-called “sharp” professions: 

drivers, pilots, operators, conveyor workers, etc. Almost any 

work, if it is associated with psycho-emotional overload, 

physical and mental stress, frequent business trips, lack of 

proper rest is a significant factor predisposing to the 

occurrence of gastric and duodenal ulcers [11-13]. 

From 1 to 2.5 billion dollars are spent annually to treat 

patients of this category in North America, and currently 

costs reach up to 4-5 billion dollars. However, these figures 

do not provide a complete picture of the true incidence of the 

disease, since they are mainly based on the patients’ 

appealability for medical care. Pathological data indicate a 

high prevalence of peptic ulcer.The presence of ulcers and 

cicatricial changes in the wall of the stomach and duodenum, 

indicating ulcer are detected in 8-10% and even 20% of cases 

in the study of a macropreparation [14-16]. 

Thus, peptic ulcer often causing a temporary and 

sometimes permanent disability is an important social and 

economic problem. 

http://creativecommons.org/licenses/by/4.0/
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Aim of the study was to improve surgical treatment 

results in patients with gastric and duodenal ulcers 

complicated by stenosis, aimed at reducing postoperative 

complications and reducing mortality to 0%. 

2. Material and Methods 

233 patients with pyloroduodenal stenosis received 

treatment during the study period (2001-2016). All patients 

were divided into 2 groups: the comparison group (n = 147) 

and the main group (n = 86). 141 patients were observed with 

duodenal ulcers and 6 patients – with gastric ulcers in the 

comparison group. In the main group, duodenal ulcers were 

noted in 82 cases, gastric ulcers – in 4 cases.  

Figure 1 presents an algorithm of choosing the treatment 

tactics for peptic ulcer complicated by pyloroduodenal 

stenosis. The basis of the algorithm is preoperative 

endoscopic bougienage with the aim of preparing the patient 

for surgery and preoperative antiulcer pharmacotherapy for 

sub-compensated and decompensated stenosis. The quality 

of preoperative preparation predetermines the further 

effectiveness of surgical treatment after which the use of 

eradication therapy of Helicobacter pylori (Hp), a proton 

pump inhibitor (PPI) of H2-receptor inhibitors is mandatory. 

The mean age of the patients was 44.9 ± 3.1 years in the 

comparison group and 45.4 ± 2.8 years in the main group. 

The duration of the ulcerative history was 10.6 ± 0.8 and 12.4 

± 0.9 years in the comparison group and the main group, 

respectively (Table 1). 

Table 1.  General characteristics of patients with stenosis 

Characteristics of patients 
Comparison group Main group 

n=294 n=86 

Age (years) 
Average 44.9±3.1 45.4±2.8 

(min-max) (21-72) (20-73) 

Gender 

distribution 
female/male 51/96 31/55 

Duration of the 

ulcerative history 

Average 10.6±0.8 12.4±0.9 

(min-max) (1-36) (1-32) 

Severe condition of patients on admission were identified 

in 27.9% (41 of 147) cases in the comparison group and in 

30.2% (26 of 86) cases in the main group. According to the 

stenosis degree of the stomach output part, in most cases 

sub-compensated stenosis was revealed - 51.0% and 48.8% 

in the comparison group and the main group, respectively 

(Table 2). 

Table 2.  The distribution of patients according to the stenosis degree of the 
stomach output part 

Stenosis degree 
Comparison group Main group 

n % n % 

Compensated 40 27.2% 21 24.4% 

Sub-compensated 75 51.0% 42 48.8% 

Decompensated 32 21.8% 23 26.7% 

Total 147 100.0% 86 100.0% 

 

 

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

Figure 1.  The algorithm for choosing treatment tactics of peptic ulcer complicated by pyloroduodenal stenosis 
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3. Results and discussion 

In the preoperative period, effective bougienage with 

stabilization of the state was noted in 16.3% (14 out of 86) 

cases of the main group, while in the comparison group they 

were not observed (Fig.2). Bougienage followed by probing 

was also performed in 4 patients (4.7%) in the main group. 

The stabilization of the condition against the background of 

probing was noted in 12 (14.0%) patients of the main and in 

19 (13.6%) patients of the comparison group. In most cases 

(38.8%; 57 patients) of the comparison group improvement 

was observed against the background of conservative 

therapy. 

The distribution of patients according to the risk of 

surgical intervention after preparation is shown in Fig. 3. 

Thus, stabilization of the state with minimal risk and with a 

significantly higher frequency was noted in the main group 

of patients (67.4% versus 47.6%; χ2 = 8.612; df = 1; p = 

0.004). 

Improvement of motor function at the preparatory stage 

with gastric probe was noted with a significantly greater 

frequency in the main group of patients (61.1% versus 33.3%; 

χ2 = 4.461; df = 1; p = 0.035) (Fig.4). 

 

Figure 2.  The quality of preoperative preparation for pyloroduodenal stenosis 

  

Figure 3.  Distribution of patients by risk of surgical intervention after preparation 
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Figure 4.  The influence of the preparatory stage with stomach probing or pyloroduodenal stenosis bougienage 

Table 3.  Distribution of patients by type of surgical treatment for duodenal 
ulcer complicated by pyloroduodenal stenosis 

Type of surgical 

intervention 

Comparison group Main group 

absolute % absolute % 

One-stage treatment 141 100.0% 64 78.0% 

Two-stage treatment after 

endoscopic bougienage 
0 0.0% 18 22.0% 

1. Gastrectomy by B-I Classic Modified 

Gastroduodenoanastomosis 

(GDA) 
44 31.2% 22 26.8% 

TLTGDA 20 14.2% 6 7.3% 

TLTGDA 42 29.8% 20 24.4% 

2. Gastrectomy by B-II Classic Modified 

Gastroejunoanastomosis by 

Hoffmeister-Finsterrer 
25 17.7% 7 8.5% 

3. Ulcer excision with pyloroduodenoplasty 

Pyloroduodenoplasty by 

Judd 
1 0.7% 0 0.0% 

Pyloroduodenoplasty by 

Finney 
5 3.5% 0 0.0% 

Pyloroduodenoplasty in the 

modification of the clinics 
0 0.0% 26 31.7% 

4. Bypass 

gastroenteroanastomosis 
4 2.8% 1 1.2% 

Total: 141 100.0% 82 100.0% 

In patients with pyloroduodenal stenosis of duodenal ulcer 

in the comparison group one-stage surgical interventions 

were performed in all cases, while in the main group 

two-stage surgery was also performed, but after endoscopic 

bougieunage (22.0%; 18 out of 82 cases). In most cases of 

the comparison groups gastric resection according to B-I 

with the imposition of gastroduodenoanastomosis (GDA) 

were performed in 31.2% (44 of 141 cases). Terminolateral 

transverse gastroduodenoanastomosis (TLTGDA) was 

performed in 14.2%, terminolateral oblique 

gastroduodenoanastomosis (TLOGDA) - in 29.8%, and B-II 

with gastroejunoanastomosis according to the 

Hoffmeister-Finsterrer was performed in 17.7% (25 patients 

out of 141). Modified types of surgical interventions were 

used in the main group of patients, among which ulcer 

excision with pyloroduodenoplasty was most often 

performed in the modification of the clinics in 31.7% (26 of 

82) cases, ulcer excision according to B-I with GDA in  

26.8% (22 from 82) cases and with TLOGDA - 24.4%   

(Tab. 3). 

Table 4.  Distribution of patients by type of surgical treatment for gastric 
ulcer complicated by pyloroduodenal stenosis 

Type of surgical treatment 
Comparison group Main group 

absolute % absolute % 

One-stage treatment 6 100.0% 4 100.0% 

1. Gastrectomy by B-I Classic Modified 

Gastroduodenoanastomosis 

(GDA) 
0 0.0% 1 25.0% 

TLTGDA 1 16.7% 0 0.0% 

TLTGDA 2 33.3% 2 50.0% 

2. Gastrectomy by B-II Classic Modified 

Gastroejunoanastomosis by 

Hoffmeister-Finsterrer 
3 50.0% 1 25.0% 

Total: 6 100.0% 4 100.0% 

By the type of surgical treatment for gastric ulcers 

complicated by pyloroduodenal stenosis patients were 

distributed as follows (Tab. 4): gastric resection by B-I with 

GDA was performed only in the main group (25.0%; 1 out of 

4 observations), with TLOGDA in 2 (50%) cases of the main 

group and in 2 (33.3%) cases in the comparison group. 
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Also, among 6 observations in the comparison group, 3 

(50%) patients were performed gastric resection according to 

B-II with gastroyunoanastomosis by Hoffmeister-Finsterre. 

As it can be seen from Fig., 5 gastrectomy by B-I was 

performed in most cases of gastric and duodenal ulcers -  

74.1% and 59.3% in the comparison and in the main groups, 

respectively. 30.2% (26 of 86) of patients in the main group 

and 4.1% (6 of 147) of patients in the comparison group were 

performed ulcer excision with pyloroduodenoplasty. 

The frequency of specific postoperative complications in 

the comparison group made up 13.6% (20 observations), in 

the main group - 7.0% (6 patients) and they were as follows: 

a failure of the duodenal stump or pyloroplasty zone, GDA 

failure, anastomositis, gastrostasis, bleeding and pancreatitis. 

The frequency of general postoperative complications   

was 10.2% and 5.8% in the comparison group and the   

main group, respectively, among which bronchopulmonary, 

cardiovascular complications and suppuration of the wound 

were registered (Tab. 5). 

As it can be seen from Fig. 6., both specific and general 

complications were observed with a significantly lower 

frequency in the main group of patients than in the 

comparison group (χ2 = 4.158; df = 1; p = 0.042). Mortality 

in the comparison group was 1.4% (2 cases), but no lethal 

outcomes were observed in the main group. 

 

Figure 5.  Type of surgical treatment for gastric and duodenal ulcers complicated by stenosis 

 

Figure 6.  The surgical treatment results of gastric and duodenal ulcers complicated by pyloroduodenal stenosis 
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Table 5.  The frequency of early postoperative complications in the studied 
groups 

Complications 
Comparison group Main group 

absolute % absolute % 

Specific 20 13.6% 6 7.0% 

Failure of the duodenal 

stump or pyloroplasty zone 
3 2.0% 1 1.2% 

Failure of GDA 1 0.7% 0 0.0% 

Anastomositis 8 5.4% 2 2.3% 

Gastrostasis 5 3.4% 1 1.2% 

Bleeding 2 1.4% 1 1.2% 

Pancreatitis 1 0.7% 1 1.2% 

General 15 10.2% 5 5.8% 

Bronchopulmonary 8 5.4% 2 2.3% 

Cardio-vascular 3 2.0% 2 2.3% 

Wound suppuration 4 2.7% 1 1.2% 

Eventration 0 0.0% 0 0.0% 

4. Conclusions 

Thus, the inclusion of endoscopic bougienage at the 

decompensated stage of the process in the complex of 

preoperative preparation of patients with pyloroduodenal 

stenosis along with other options (probing, conservative 

therapy) can reduce the risk of surgical intervention to a 

minimum in 67.4% of patients (in 58 of 86 patients in the 

main group) while with standard preparation methods this 

indicator was 47.6% (in 70 of 147 patients in the comparison 

group) (χ2 = 8.612; df = 1; p = 0.004), as well as improve 

motor-evacuation function of the stomach from 33.3% (in 20 

of 60 patients with probing) to 61.1% (in 11 of 18 patients 

with bougienage) (χ2 = 4.461; df = 1; p = 0.035). The 

expansion of the complex of preoperative preparation in 

patients with pyloroduodenal stenosis due to the inclusion of 

endoscopic bougienage along with other options (probing, 

conservative therapy) can improve not only the condition of 

patients, but also the motor-evacuation function of the 

stomach (χ2 = 4.461; df = 1; p = 0.035), which in general, 

together with an increase in the share of organ-saving 

surgeries, led to a decrease in the frequency of specific 

complications from 13.6% (in 20 of 147 patients in the 

comparison group) to 7.0% (in 6 of 86 patients in the main 

group), general complications from 10.2% (15 of 147) and 

5.8% (5 of 86) and mortality from 1.4% (2 in the comparison 

group) to 0%. Accordingly, the share of the uncomplicated 

course of the postoperative period increased from 76.2% 

(112 in the comparison group) to 87.2% (75 in the main 

group) (χ2 = 4.158; df = 1; p = 0.042). 
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