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Abstract: Gastric ulcer (GU) and duodenal ulcer (duodenal ulcer) is one of the most common 

pathologies in all regions of the world (Chaika A.V., 2018; Ruchkin D.V., 2019). At the same time, 

the prevalence of this pathology increases with increasing age (Chernousov A.F., 2016). In absolute 

terms, annually PU affects 4 million people worldwide, while complicated forms of the disease 

develop in 10-20% of patients (ThorsenK., 2013; Hasselager R.B., 2016). 
 

Despite the progress in the development of medical and endoscopic methods of treatment, PU surgery 

with its complicated course remains a subject of interest in terms of developing or improving various 

options for surgical approaches, the essence of which is aimed at reducing the incidence of various 

postoperative complications (Nazirov F.G., 2003; Vlasov A. .P., 2020; Agaba E.A., 2016; Zhu C, 

2021). In this regard, the frequency and spectrum of complications certainly depend both on the 

surgical technique and on other factors: the type of suture material, the initial condition of patients, and 

others (Olekseenko V.V., 2017; Hata T., 2014; Kumar P., 2014; Chiarello M.M., 2019; RosaF., 2019). 

The most common specific complication, regardless of the nature of the operation, is the development 

of clinically significant anastomositis with impaired evacuation function of the stomach stump 

(Andreou A., 2016; Diomidova V.N., 2018). According to the review on the fact of the incidence of 

post-gastroresection anastomosis, the frequency of this complication ranges from 5 to 61.5% 

(Illarionova I.N., 2019). 

In modern medicine, laser therapy with low-intensity laser radiation (LILI) is widely used. This 

name is due to the fact that low-intensity light fluxes (no more than 100 mW / cm2) are used for 

treatment. Two main areas of application of this type of laser radiation have been developed. The 

first is associated with various options for carrying out photodynamic therapy, which is actively used 

to treat the tumor process, in this case the laser has a damaging effect. The second direction is the 

treatment of inflammatory processes of a different spectrum, where radiation has a stimulating effect 

(Boulnois J.L. 2012; Zhu D., 2013; Grishaev V.A., 2019; Kalish Yu., 2011; Baibekov I.M., 2017). 

Thus, the use of laser technologies in surgery is an urgent and popular topic with great development 

prospects. The combination of a high clinical effect and the virtual absence of contraindications 

makes this technique not just a physiotherapeutic procedure, but also an important component of a 

rehabilitation program, where LILI can be used both as an independent use and in combination with 

other physical and pharmacological methods (Kiefhaber P., 2005; Aleksandrov S.V., 2011). 

Purpose of the study. Improving the results of treatment of anastomositis after various interventions 

on the stomach and duodenum.Материал и методы.  
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The clinical study was conducted in two categories of patients. The first is to evaluate the 

effectiveness of laser exposure to prevent the development of anastomoses. The second is the 

evaluation of the effectiveness of the treatment of late anastomoses. In all cases, the study included 

patients after surgery for complications of duodenal ulcer. A total of 175 patients were included, of 

which 131 (74.9%) patients were assigned to the category of preventive measures and 44 (25.1%) - 

to the category of treatment of late anastomoses. All patients are divided into two groups. The 

comparison group consisted of 98 patients (73 to assess the features of the course of early 

anastomosis and 25 with late anastomosis), in which the rehabilitation program was based on 

standard measures (Table 1). 

Table 1.Distribution of patients into study groups 
 

Group 
Comparison group (n=98) Main group (n=77) Total 

abs % abs % abs. % 

Prevention of anastomositis 73 74,5% 58 75,3% 131 74,9% 

Treatment of anastomosis 25 25,5% 19 24,7% 44 25,1% 

Total 98 100% 77 100% 175 100% 
 

Clinical groups to assess the effectiveness of preventing the development of postoperative 

anastomosis. In this part of the study, the analysis was carried out in 131 patients with duodenal 

ulcer. The main group consisted of 58 patients, the comparison group - 73 patients. Resection of the 

stomach according to the first Billroth method (RG B-I) was performed in 45 (34.4%) cases (26 - 

35.6% in the comparison group and 19 - 32.8% in the main group). Resection of the stomach 

according to the second Billroth method (RG B-II) was performed in only 24 (18.3%) cases (13 - 

17.8% and 11 - 19%, respectively). Excision of the ulcer with plasty was performed in 62 (47.3%) 

patients (34–46.6% and 28–48.3%) (Table 2). 

RJ according to B-I in the modification of Gaberer-Finney and excision of the ulcer with 

duodenoplasty was carried out according to an improved method in our clinic, RJ according to B-II 

according to Hofmeister-Finstrer. 

Table 2 Distribution of patients by type of surgical treatment of duodenal ulcer complications 

Type of operation 

 

Comparison group 

(n=98) 
Main group (n=77) Total (n=131) 

абс % абс. % абс. % 

RJ according to B-I 26 35,6% 19 32,8% 45 34,4% 

RJ according to B-II 13 17,8% 11 19,0% 24 18,3% 

Ulcer excision 34 46,6% 28 48,3% 62 47,3% 

Total 73 100,0% 58 100,0% 131 100,0% 
 

One of the first ways to treat anastomositis after gastric resection involved the parenteral 

administration of a nutrient solution and the evacuation of stagnant stomach contents. However, the 

treatment of anastomositis by this method requires at least two weeks, and in severe forms of 

anastomosis it is difficult for patients to tolerate and sometimes requires a second operation. 

Thus, the task is to increase the effectiveness of the prevention and treatment of anastomosis by 

influencing several pathogenetic factors in the development of anastomosis at the same time. 

The method for treating late anastomosis includes laser irradiation of the anastomosis zone with two 

types of low-energy lasers: endoscopic irradiation of the anastomosis mucosa using optical fiber 

optics with a diameter of 400-500 μm, radiation in the spectrum of 337 nm, a power of 3 mW, a 

duration of 1-2 min per 1 cm2 of the mucosa area. In total, 3 irradiation sessions are performed every 

other day (for example, 1 session on Monday, 2 session on Wednesday, 3 session on Friday), as well 
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as combined exposure to radiation in the 890nm spectrum, frequency 80Hz, pulse power 5-7W for 3-

4 minutes percutaneously in the projection of the anastomosis daily for 7 days. 

Radiation in the spectrum of 337nm has a bactericidal and anti-inflammatory effect. The bactericidal 

effect is manifested starting from 45 seconds, increasing the dose with exposure to more than 2 

minutes enhances the damaging effect on the mucosa of the gastrointestinal tract. 

Radiation in the spectrum of 890nm in a pulsed mode (pulse power 5-7W, frequency 80 Hz) 

penetrates the tissues to a depth of 7 cm, has an analgesic effect, improves tissue microcirculation 

and promotes the resorption of scar tissue. This prevents the development of rigidity and stenosis, 

improves the functional results of surgery. 

It was also noted that in the case of the development of anastomositis against the background of 

persistence of ligature inflammation, already during the second or third session of laser exposure, in 

almost all cases, it is possible to undercut and remove the ligature endoscopically. This becomes 

possible due to a pronounced local anti-inflammatory effect, which provides regression of 

hyperemia, edema and increased epithelialization of the erosive-ulcerative process. 

Results and discussion. As a rule, postoperative anastomosis is considered as a physiological 

process and develops in all patients as a result of the intervention. However, it is considered 

physiological only in the next 5-7 days after the operation, while according to morphological criteria, 

the anastomosis should be catarrhal. With the development of clinical signs of anastomosis and its 

duration for more than 7 days, the rehabilitation process will be lengthened, since in these cases such 

a complication is no longer physiological and requires additional therapeutic measures. 

A satisfactory course of the early postoperative period was characterized only by mild general 

clinical manifestations, which generally correspond to the severity of the operation. The intra- and 

postoperative measures proposed against the background of standard recommendations made it 

possible to increase the frequency of postoperative "physiological" anastomosis in the main group up 

to 6-7 days after surgery from 68.5% (in 50 patients in the comparison group) to 89.7% (in 52 of 58 

patients; χ2=9.202; df=2; p=0.011). 

Table 5.1Distribution of patients according to the clinical severity of the course of 

postoperative "physiological" anastomosis 

Severity 

 

Comparison group 

(n=73) 

Main group 

(n=58) 

abs % abs. % 

Light 50 68,5% 52 89,7% 

Medium 19 26,0% 6 10,3% 

heavy 4 5,5% 0 0,0% 

Total 73 100,0% 58 100,0% 

χ
2
 9,202; df=2; p=0,011 

 

Control endoscopy on days 7-8 due to the development of clinically significant anastomositis was 

performed in 37 patients in the comparison group and only in 8 patients in the main group (Fig. 5.1) 
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Rice. 5.1. Verified form of early prolonged postoperative anastomosis according to endoscopy 

Thus, the inclusion of the proposed method of laser exposure into a comprehensive program of early 

rehabilitation after surgical treatment of complicated duodenal ulcer made it possible to reduce the 

incidence of clinically significant anastomosis from 8.2% (in 6 patients in the comparison group) to 

1.7% (in 1 patient in the main group). group) and in general specific complications that required 

additional measures from 13.7% (in 10 patients) to 3.4% (in 2 patients; χ2=4.081; df=1; p=0.044), to 

increase the proportion of the physiological course of postoperative period already by 7 days from 

49.3% (36 patients) to 86.2% (in 50 patients; χ2=19.547; df=2; p<0.001), as well as to reduce the 

duration of the hospital period from 12.3±2, 5 to 10.5±2.0 days (t=4.64; p<0.05). 
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Conclusion. 

The complex use of low-energy laser exposure through endoscopic and percutaneous irradiation 

improved the effectiveness of the treatment of late anastomositis, which was manifested by an 

increase in the proportion of patients with the onset of regression of symptoms by day 3 from 28.0% 

to 68.4% (χ2=7.289; df=2; p \u003d 0.027), an increase in the frequency of a mild form of the course 

already on the 5-6th day of treatment from 60.0% to 78.9%, with the absence of patency disorders in 

the anastomosis zone during these periods 68.4% (in the comparison group - 44.0% ), as well as a 

reduction in the duration of the hospital period from 7.3±1.5 to 5.1±1.2 days (t=5.52; p<0.05). 
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