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Aim: to analyze complications arising from coloproctological surgeries using a 1940 nm wavelength laser, identify 
their causes, and propose preventive measures.
Materials and methods. 148 patients with stage 2–3 hemorrhoids underwent transdermal laser submucosal 
destruction of internal hemorrhoids using a diode-pumped fiber laser with a wavelength of 1940 nm and a power 
of 7.5 W in a pulsed-periodic mode (pulse — 500 ms, pause — 750 ms).
Results. Intraoperatively, bleeding from the internal hemorrhoid developed in 4.4 % (3/148) of patients. The cause 
was its trauma with a laser instrument and a violation of the integrity of the mucous membrane of the internal hemor-
rhoid. In this regard, hemorrhoidectomy was performed. The occurrence of intraoperative hematoma was diagnosed 
in 10.1 % (15/148) of patients and regarded as a complication. In all cases, the submucous hematoma was charac-
terized by small sizes (3.0–4.0 cm) and did not increase during observation for 5–10 minutes. In the early postopera-
tive period (on the first day after surgery), thrombosis of external hemorrhoids developed in 5.4 % (8/148) of patients, 
which regressed completely with conservative treatment. In the early postoperative period, 0.7 % (1/148) of patients 
were diagnosed with the development of an ulcerative mucosal defect in the area of the internal hemorrhoid, which 
healed with conservative therapy. According to our analysis, the main causes of complications are incorrect surgical 
technique and excessive laser energy exposure.
Conclusion. Laser methods are promising for minimally invasive treatment of anorectal diseases but require strict 
adherence to surgical techniques and control of energy parameters. Optimizing methodology and standardizing ap-
proaches will help reduce the frequency of complications and improve treatment safety.
Keywords: complications, minimally invasive treatment, hemorrhoids, laser destruction, anal fissure, laser vapor-
ization, laser technology
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Осложнения колопроктологических операций с применением лазера  
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Цель: провести анализ осложнений, возникающих при колопроктологических операциях с использованием 
лазера длиной волны 1940 нм, выявить их причины и предложить меры профилактики.
Материалы и методы. 148 пациентам с геморроем 2–3-й стадий выполнена трансдермальная лазерная 
подслизистая деструкция внутренних геморроидальных узлов с применением волоконного лазера с диод-
ной накачкой, длиной волны 1940 нм и мощностью 7,5 Вт в импульсно-периодическом режиме (импульс — 
500 мс, пауза — 750 мс).
Результаты. Интраоперационно у 4,4 % (3/148) пациентов развилось кровотечение из внутреннего гемор-
роидального узла, причиной которого являлась его травматизация лазерным инструментом с нарушением 
целостности слизистой оболочки внутреннего геморроидального узла, в связи с чем была выполнена гемор-
роидэктомия. Возникновение интраоперационной гематомы было диагностировано у 10,1 % (15/148) паци-
ентов, расценено как осложнение, во всех случаях подслизистая гематома характеризовалась небольшими 
размерами (3,0–4,0 см) и при наблюдении в течение 5–10 минут не нарастала. В раннем послеоперационном 
периоде (на 1-е сутки после операции) у 5,4 % (8/148) пациентов развился тромбоз наружных геморроидаль-
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ных узлов, который регрессировал полностью на фоне консервативного лечения. В раннем послеопераци-
онном периоде у 0,7 % (1/148) пациентов диагностировано формирование «язвенного» дефекта слизистой 
в области внутреннего геморроидального узла, который зажил на фоне консервативной терапии. По резуль-
татам нашего анализа основной причиной осложнений является некорректная техника выполнения вмеша-
тельства и избыточное воздействие лазерной энергии.
Заключение. Лазерные методы являются перспективными для малоинвазивного лечения заболеваний ано-
ректальной области, но требуют строгого соблюдения техники выполнения и контроля параметров энергии. 
Оптимизация методики и стандартизация подходов позволят снизить частоту осложнений и повысить безо-
пасность лечения.
Ключевые слова: осложнения, малоинвазивное лечение, геморрой, лазерная деструкция, анальная трещи-
на, лазерная вапоризация, лазерные технологии
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Introduction
Laser-assisted surgery represents an advanced 

approach to the treatment of various diseases of 
the anorectal region, such as hemorrhoids, rectal 
fistula, anal fissure, and chronic inflammation of 
the epithelial coccygeal passage. The use of laser 
technologies allows to reduce the intensity of pain 
syndrome, accelerate the rehabilitation of patients, 
and reduce the number of postoperative complica-
tions [1].

To date, there is no unified approach to the 
choice of wavelength and power of laser radi-
ation in surgical treatment of diseases, but the 
trends are to reduce laser energy power (from 25 
to 7.0–2.5 W) and increase wavelength (from 980 
to 1940  nm) [2]. To achieve the highest effi-
ciency and safety of intervention with the use of 
1940 nm laser we analyzed the causes of occur-
ring complications and methods of their elimina-
tion and prevention.

Patients and methods
At the present time in National Medical 

Research Center of Coloproctology named after 
A.N. Ryzhikh, we accumulated experience of la-
ser application in 148 patients with hemorrhoids 
of stages 2–3. All patients underwent transder-
mal laser submucosal destruction of internal hem-
orrhoidal nodes using a fiber laser with diode 
pumping, wavelength 1940 nm and power 7.5 W  
in pulse-periodic mode (pulse — 500 ms, pause — 
750 ms).

Under the influence of laser radiation due to 
the effect of high temperature on tissues, dena-
turation of proteins occurs, as a result of which 
cavernous tissue is replaced by connective one. 
At the same time, laser treatment also affects 
the terminal branches of the superior rectal ar-
tery, which, ultimately, allows to eliminate the 
symptoms of hemorrhoidal disease [3].

Intraoperatively, 4.4 % (3/148) of patients de-
veloped bleeding from the internal hemorrhoidal 
node, the reason for which was its traumatization 
by the laser instrument and violation of the in-
tegrity of the internal hemorrhoidal node mucosa, 
therefore hemorrhoidectomy was performed. In all 
three cases the complication occurred against the 
background of mechanical traumatization and was 
caused by insufficient control of the laser instru-
ment during the intervention.

The prevention of this complication is the ob-
servance of the correct technique of laser instru-
ment delivery strictly under the control of the 
pilot beam.

The occurrence of intraoperative hematoma 
was diagnosed in 10.1 % (15/148) of patients, it 
was considered as a complication, in all cases sub-
mucosal hematoma was characterized by small size 
(3.0–4.0 cm) and did not grow during 5–10 min-
utes of observation, in no case the hematoma was 
opened.

We noted that in some cases the increase in the 
size of the internal hemorrhoidal node during la-
ser exposure occurs without a characteristic bluish 
tint, however, we also attributed these observa-
tions to hematomas, assuming that these changes 
are due to the effect of explosive boiling with the 
formation of bubble effect.

Intraoperative ultrasound cannot distinguish 
between a “true” hematoma and a hematoma 
caused by the effect of laser energy on the cavern-
ous tissue of the internal hemorrhoidal node. The 
reason for the development of “true” submucosal 
hematoma in 3/15 patients is the damage of the 
hemorrhoidal vein and insufficient effect of the 
transmitted laser energy (Fig. 1). Under the influ-
ence of laser energy as a result of explosive bubble 
boiling process the so-called “false” submucosal 
hematoma developed in 12/15 patients (Fig. 2). 
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In the projection of laser destruction of the inter-
nal hemorrhoidal node a fluid formation of irregu-
lar shape with heterogeneous content, of medium 
echogenicity, avascular in color Doppler mapping 
is determined (Fig. 1A). In case of a “false” he-
matoma, a complete regression of the above-de-
scribed changes is noted on the next day (Fig. 2C).

In case of hematoma, it is necessary to make 
sure that there is no hematoma growth by visual 
inspection and transrectal ultrasound examination. 
Such hematomas respond well to conservative 
therapy; most often complete regression occurs on 
day 3–5. We have not found any cases of hemato-
ma growth, but in cases of hematoma growth it is 
necessary to perform its opening.

In the early postoperative period (1 day after 
surgery), 5.4 % (8/148) of patients developed 
thrombosis of external hemorrhoidal nodes, which, 
in our opinion, is associated with the effect of 
laser energy on the external hemorrhoidal node. 
This complication requires conservative treatment 
and regresses completely. For the purpose of pre-
vention, it is necessary to exclude the impact of 
laser radiation on the external hemorrhoidal node.

In the early postoperative period, 0.7 % (1/148) 
of patients were diagnosed with the formation of 

“ulcerative” mucosal defect in the area of internal 
hemorrhoidal node, which is associated with the 
thermal effect of laser on the mucous membrane of 
hemorrhoidal node, leading to irreversible changes. 

Figure 1. “True” submucosal hematoma: A — intraoperative picture (result of laser-induced damage 
to the hemorrhoidal vein); B — intraoperative ultrasound examination; C — ultrasound examination on day 
1 after surgery

Рисунок 1. «Истинная» подслизистая гематома: А — интраоперационная картина (результат по-
вреждения геморроидальной вены под влиянием лазерного воздействия); B — интраоперационное УЗИ; 
C — УЗИ на 1-е сутки после вмешательства

Figure 2. “False” submucosal hematoma: A — intraoperative picture (process of explosive bubble boiling 
of tissues as a result of laser radiation; B — intraoperative ultrasound examination; C — ultrasound exam-
ination on day 1 after the surgery, hematoma not identified

Рисунок 2. «Ложная» подслизистая гематома: А — интраоперационная картина (процесс взрывно-
го пузырькового кипения тканей как результат лазерного излучения); B — интраоперационное УЗИ;  
C — УЗИ на 1-е сутки после вмешательства, гематома не определяется
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Despite the use of a wavelength of 1940 nm, where 
the laser penetration depth is 0.5–0.7 mm, ther-
mal effects are relevant, which can cause irrevers-
ible changes. This complication was managed by 
conservative therapy. The aim of prevention is to 
control the amount of energy transmitted.

According to the results of a single-factor ana- 
lysis performed in our clinic, an increase in the 
risk of postoperative complications was found 
when the amount of energy transferred per hemor-
rhoidal node increased [4]. However, no cases of 
acute paraproctitis were detected during the en-
tire observation period.

Minimally invasive treatment of chronic in-
flammation of the pilonidal sinus — laser coag-
ulation of the epithelial coccygeal tract, known 
as SiLaC (Sinus Laser Coagulation) — is becom-
ing increasingly common [5]. The intervention is 
performed by laser coagulation of the fistulous 
passage walls with preliminary curettage, remov-
al of hair and inflammatory detritus. In National 
Medical Research Center of Coloproctology named 
after A.N. Ryzhikh we are conducting a study in-
cluding 68 patients who underwent a combination 
of pit-picking and laser coagulation of the fistula 
tract of pilonidal sinus using a laser with a wave-
length of 1940 nm, power of 9 W in continuous 
mode. Dermopunch was used to excise the primary 
foramen, followed by mechanical treatment with 
a Folkman spoon and laser treatment of the fistu-
lous passage walls. The technique of performance 
corresponds most of all to the combination of two 
methods described earlier (pit picking, SiLaC). 
Intraoperatively in 1 (1,4 %) patient there was a 
bleeding that required wider access for visualiza-
tion and laser treatment of the bleeding area. It is 
possible to stop bleeding with laser treatment but 

if there is a need, it is necessary to expand the size 
of the wound.

In the postoperative period, necrosis of the skin 
bridge occurred in 1 (1.4 %) patient due to the 
close location (1.0–0.5 cm) of the primary and 
secondary orifices. No additional surgical inter-
ventions were required. By performing daily dress-
ings, complete healing of the postoperative wound 
was observed already on day 40 (Fig. 3). The pre-
vention of this complication will be the choice of 
alternative intervention techniques in case of close 
proximity of the orifices.

Laser methods have been described in the treat-
ment of rectal fistulas. In our Center laser thermal 
obliteration of fistulous passage was performed in 
23 patients with trans- and extrasphincteric fistu-
las of rectum. The wavelength of the diode laser 
was 1470 nm, a radial light guide in continuous 
mode with a power of 12 W was used.

In the postoperative period in the laser group 
in two patients the development of acute parap-
roctitis was noted in connection with which the 
opening and drainage was performed. Later, due 
to non-healing of the fistulous passage in both 
cases, one of the patients underwent excision of 
the fistula with sphincter suturing, the second pa-
tient had the fistula eliminated by ligature meth-
od. Possible reasons for the development of this 
complication are inadequate outflow of exudate 
through the wound canal and also faster oblitera-
tion of the distal part of the wound canal, while 
the wound canal is preserved in the middle or 
proximal segment. In order to prevent this compli-
cation, excision of the distal part of the fistulous 
passage to a depth of 1.5 cm and careful post-
operative monitoring of the wound channel are 
recommended [6].

Figure 3. Necrosis of the skin bridge: A — preoperatively; B — day 2; C — day 21; D — day 40
Рисунок 3. Некроз кожного мостика: А — до операции; B — 2-е сутки; C — 21-е сутки; D — 40-й день

А B C D
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Laser vaporization of anal fissure is an equally 
important promising minimally invasive treatment 
method. At National Medical Research Center of 
Coloproctology named after A.N. Ryzhikh, as 
part of a pilot study, 25 patients with chronic 
anal fissure with sphincter spasm underwent laser 
vaporization using a 1940 nm wavelength, 7.5 W 
laser in pulsed-periodic mode. No complications 
were noted in the early postoperative period at 
this time of observation.

Discussion
Nowadays laser technologies are actively used 

as a minimally invasive method of treatment of 
anorectal diseases, they allow to reduce the inten-
sity of pain syndrome and stimulate the processes 
of tissue regeneration, which allows to shorten the 
rehabilitation period. However, laser application 
does not exclude the risk of early postoperative 
complications.

When comparing the complications identified 
by us, most of them are consistent with the liter-
ature data.

A study by A.G. Khitaryan et al. showed that 
after using the transnodal method of laser de-
struction in patients with stage 2–3 hemorrhoids, 
complications developed in the early postopera-
tive period: bleeding that required stopping was 
noted in 2 (3.2 %) patients; acute thrombosis of 
external hemorrhoids developed in 1 (1.6 %) pa-
tient, which was stopped conservatively; acute 
paraproctitis was diagnosed in 2 (3.2 %) patients, 
for which incision and drainage were performed. 
The authors attribute these complications to the 
displacement of the laser instrument lateral to the 
internal hemorrhoidal node, resulting in insuffi-
cient visualization of anatomical structures during 
the operation [7]. According to other studies, the 
incidence of complications such as thrombosis and 
paraproctitis is significantly reduced with the cor-
rect technique of the procedure and careful com-
pliance with the necessary preoperative and post-
operative recommendations [8].

The first experience of application of laser de-
struction of hemorrhoidal nodes was described in 
2007 by A.F. Karaholiloğlu. 106 patients with 
hemorrhoids of the stage 1–2 underwent inter-
vention by transnodal access using a laser with a 
wavelength of 980 nm, power of 15 W, in pulse 
mode. Intraoperatively, 0.9 % (1/106) developed 
hemorrhoidal bleeding, which was eliminated by 
stitching the hemorrhoidal node. In 1.9 % of pa-
tients (2/106) a submucosal hematoma developed 
in the early postoperative period, which did not 
require treatment. After one year of follow-up, 

recurrence of the disease symptoms was noted in 
11 % of patients [9].

In the treatment of pilonidal sinus using SiLaC 
technique with the use of 1470 nm wavelength 
laser with 10 W power by M. Dessily et al., it 
was noted that out of 200 patients in the postop-
erative period complications developed in 30 pa-
tients. Secondary infection of the postoperative 
wound area that required antibiotic therapy was 
detected in 8.5 % of patients (17/30), abscess de-
velopment, which was opened and drained, — in 
1 % (2/30). Hematoma developed in 1.5 % (3/30) 
of patients, and did not require additional inter-
ventions. In addition, 8 % of patients (4/30) had 
fibrin formation in the area of primary orifices, 
which prevented wound drainage: in these cases, 
wound curettage was performed. The recurrence 
rate of pilonidal sinus was 15.2 % [10].

M. Abdelnaby et al., in the framework of a 
randomized study performed treatment of pilon-
idal sinus in 62 patients by SiLaC method using 
1470 nm laser with 13 W power. The interven-
tion technique did not differ from the technique 
first proposed by M. Dessily. In the postoperative 
period 3.2 % (2/62) had minor bleeding, 9.7 % 
(6/62) had pus-like discharge in the area of the 
postoperative wound. These complications corre-
spond to I–II degree of severity according to the 
Clavien — Dindo classification [11].

In a prospective study by A.F. Pappas et al., 
the same laser device was used in the treatment of 
pilonidal sinus in 237 patients in a similar tech-
nique to M. Dessily. In 7 % of patients (17/237) 
the development of secondary infection of the 
postoperative wound area was noted, which did 
not require repeated surgical intervention, and the 
disease recurrence rate was 7.5 % [12].

Our experience in using laser technologies in 
the treatment of colorectal diseases allows us 
to conduct a detailed analysis of complications, 
which in turn allows us to better understand the 
mechanisms of their occurrence, identify the most 
vulnerable stages of intervention and risk factors, 
and develop detailed recommendations for pre-
venting complications and improving the safety of 
treatment. This approach contributes not only to 
reducing the number of complications, but also 
to improving the effectiveness of minimally inva-
sive techniques, making them more predictable 
and safer for the patient. All this is aimed at fur-
ther study of laser technologies in coloproctology, 
determining a common standard of application of 
wavelength and power of laser radiation. Further 
studies should include a significant number of pa-
tients with various diseases of the anorectal region, 
which will allow to evaluate the effectiveness, 
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feasibility of their application compared to classi-
cal methods of treatment.

Conclusions

Thus, the use of laser technologies as a min-
imally invasive method does not exclude the 
development of complications such as bleeding, 
submucosal hematoma, acute thrombosis of hem-
orrhoids, necrosis and secondary infection of the 

postoperative wound. It is important to note that 
careful preparation for surgery, as well as strict 
adherence to all medical protocols and standards 
of patient management at the intervention stage, 
are extremely important to minimize these risks. 
Nevertheless, we should strive to achieve unified 
approaches to the treatment of anorectal diseases 
using laser technology, and further research will 
help us improve patient treatment outcomes and 
minimize the risk of complications.

References / Литература
1.	 Ambe P.C. Laser interventions in coloproctology. A plea 

for standardized treatment protocols. Tech Coloproctol. 
2023;27(10):953–5. DOI: 10.1007/s10151-023-02859-2

2.	 Li Z., Wu J., Brown N.K.D., Kumassah P.K., Agbe-
dinu K., Ambe P.C. A systematic review comparing 
the efficacy of 980 nm vs. 1470 nm wavelengths in laser 
hemorrhoidoplasty. Int J Colorectal Dis. 2024;39(1):117. 
DOI: 10.1007/s00384-024-04690-z

3.	 Brusciano L., Gambardella C., Terracciano G., Gualtieri G.,  
Schiano di Visconte M., Tolone S., et al. Postoperative 
discomfort and pain in the management of hemorrhoid-
al disease: Laser hemorrhoidoplasty, a minimal invasive 
treatment of symptomatic hemorrhoids. Updates Surg. 
2020;72(3):851–7. DOI: 10.1007/s13304-019-00694-5

4.	 Фролов С.А., Вышегородцев Д.В., Кузьминов А.М., 
Трубачева Ю.Л., Королик В.Ю., Богормистров И.С. 
и др. Лазерная субмукозная деструкция в лечении гемор-
роя. Российский журнал гастроэнтерологии, гепато-
логии, колопроктологии. 2023;33(2):70–8. [Frolov S.A.,  
Vyshegorodtsev D.V., Kuzminov A.M., Trubacheva Yu.L.,  
Korolik V.Yu., Bogormistrov I.S., et al. Laser submu-
cous destruction in the treatment of hemorrhoids. Russian 
Journal of Gastroenterology, Hepatology, Coloproctolo-
gy. 2023;33(2):70–8. (In Russ.)]. DOI: 10.22416/1382-
4376-2023-33-2-70-78

5.	 Bi S., Sun K., Chen S., Gu J. Surgical procedures in the 
pilonidal sinus disease: A systematic review and network 
meta-analysis. Sci Rep. 2020;10(1):13720. DOI: 10.1038/
s41598-020-70641-7

6.	 Костарев И.В., Киселев Д.О., Благодарный Л.А., 
Жарков Е.Е., Титов А.Ю., Болквадзе Э.Э. и др. Срав-
нительный анализ результатов лечения транс- и экстрас-
финктерных свищей прямой кишки методом термообли-
терации свищевого хода с помощью диодного лазера или 
монополярной электрокоагуляции. Вестник хирургии 
им. И.И. Грекова. 2020;179(4):36–43. [Kostarev I.V., 
Kiselev D.O., Blagadarni L.A., Zharkov E.E., Titov A.Yu.,  

Bolkvadze E.E., et al. Comparative analysis of the re-
sults of treatment of trans- and suprasphincteric anal 
fistulae by  thermo-obliteration of fistula track with di-
ode laser or monopolar electrocoagulation. Grekov's 
Bulletin of Surgery. 2020;179(4):36–43. (In Russ.)]. 
DOI: 10.24884/0042-4625-2020-179-4-36-43

7.	 Хитарьян А.Г., Алибеков А.З., Ковалев С.А., Оре- 
хов А.А., Бурдаков И.Ю., Головина А.А. и др. Резуль-
таты применения интранодальной лазерной коагуляции 
у больных хроническим внутренним геморроем III стадии. 
Колопроктология. 2021;20(1):33–40. [Khitaryan A.G.,  
Alibekov A.Z., Kovalev S.A., Orekhov A.A., Burdakov I.Yu.,  
Golovina A.A., et al. Results of the use of intranodal laser 
coagulation in patients with chronic internal hemorrhoids 
stage III. Koloproktologia. 2021;20(1):33–40. (In Russ.)]. 
DOI: 10.33878/2073-7556-2021-20-1-33-40

8.	 Danys D., Pacevicius J., Makunaite G., Palubeckas R.,  
Mainelis A., Markevicius N., et al. Tissue coagulation 
in  laser hemorrhoidoplasty — an experimental study. 
Open Med (Wars). 2020;15:185–9. DOI: 10.1515/med-
2020-0027

9.	 Karahaliloğlu A.F. Erste Ergebnisse der Laserobliteration 
von erst-bis zweitgradigen Hämorrhoiden. Coloproctology. 
2007;29(6):327–36. DOI: 10.1007/s00053-007-7029-y

10.	Dessily M., Charara F., Ralea S., Allé J.L. Pilonidal sinus 
destruction with a radial laser probe: Technique and first 
Belgian experience. Acta Chir Belg. 2017;117(3):164–8. 
DOI: 10.1080/00015458.2016.1272285

11.	Abdelnaby M., Fathy M., Emile S.H., Arnous M., Ba-
lata M., Abdelmawla A., et al. Sinus laser therapy ver-
sus sinus lay open in the management of sacrococcygeal 
pilonidal disease. Colorectal Dis. 2021;23(9):2456–65. 
DOI: 10.1111/codi.15755

12.	Pappas A.F., Christodoulou D.K. A new minimally inva-
sive treatment of pilonidal sinus disease with the use of a di-
ode laser: A prospective large series of patients. Colorectal 
Dis. 2018;20(8):O207–14. DOI: 10.1111/codi.14285

Сведения об авторах
Фролов Сергей Алексеевич — доктор медицинских наук, 
заместитель директора по научно-образовательной работе, 
ФГБУ «Национальный медицинский исследовательский 
центр колопроктологии им. А.Н. Рыжих» Министерства 
здравоохранения Российской Федерации.
Контактная информация: info@gnck.ru;
123423, г. Москва, ул. Саляма Адиля, 2.
ORCID: https://orcid.org/0000-0002-4697-2839

Вышегородцев Дмитрий Вячеславович — доктор меди-
цинских наук, заведующий отделом малоинвазивной коло-
проктологии и стационарозамещающих технологий, ФГБУ 
«Национальный медицинский исследовательский центр ко-
лопроктологии им. А.Н. Рыжих» Министерства здравоохра-
нения Российской Федерации.

Information about the authors
Sergey A. Frolov — Dr. Sci. (Med.), Professor, Deputy 
Director for Scientific and Educational work, National Medical 
Research Center of Coloproctology named after A.N. Ryzhikh.
Contact information: info@gnck.ru;
123423, Moscow, Salyama Adilya str., 2.
ORCID: https://orcid.org/0000-0002-4697-2839

Dmitry V. Vyshegorodtsev — Dr. Sci. (Med.), Chief of the De- 
partment of Minimally Invasive Coloproctology and Inpatient 
Replacement Technologies, National Medical Research Center 
of Coloproctology named after A.N. Ryzhikh.



104

www.gastro-j.ru

Рос журн гастроэнтерол гепатол колопроктол 2025; 35(6) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(6)

Original articles / Оригинальные исследования 

* Corresponding author / Автор, ответственный за переписку

Вклад авторов
Концепция и дизайн исследования: Фролов C.А., Выше-
городцев Д.В., Кузьминов А.М., Королик В.Ю.
Сбор и обработка материалов: Трубачева Ю.Л., Королик В.Ю.,  
Богормистров И.С., Алибекова Т.А.
Анализ и интерпретация данных: Кузьминов А.М., Коро- 
лик В.Ю., Богормистров И.С., Алибекова Т.А.
Написание текста: Королик В.Ю., Алибекова Т.А.
Редактирование: Вышегородцев Д.В., Кузьминов А.М.
Проверка верстки и ее согласование с авторским коллекти-
вом: Алибекова Т.А.

Authors’ contributions
Concept and design of the study: Frolov S.A., Vyshegorod-
tsev D.V., Kuzminov A.M., Korolik V.Yu.
Collection and processing of the material: Trubacheva Yu.L., 
Korolik V.Yu., Bogormistrov I.S., Alibekova T.A.
Data analysis and interpretation: Kuzminov A.M., Koro- 
lik V.Yu., Bogormistrov I.S., Alibekova T.A.
Writing of the text: Korolik V.Yu., Alibekova T.A.
Editing: Vyshegorodtsev D.V., Kuzminov A.M.
Proof checking and approval with authors: Alibekova T.A.

Submitted: 15.02.2025 Accepted: 19.04.2025 Published: 20.12.2025
Поступила: 15.02.2025 Принята: 19.04.2025 Опубликована: 20.12.2025

Контактная информация: info@gnck.ru;
123423, г. Москва, ул. Саляма Адиля, 2.
ORCID: https://orcid.org/0000-0001-6679-1843

Кузьминов Александр Михайлович — доктор медицин-
ских наук, профессор, руководитель отдела малоинвазив-
ной колопроктологии и стационарозамещающих технологий, 
ФГБУ «Национальный медицинский исследовательский 
центр колопроктологии им. А.Н. Рыжих» Министерства 
здравоохранения Российской Федерации.
Контактная информация: info@gnck.ru;
123423, г. Москва, ул. Саляма Адиля, 2.
ORCID: https://orcid.org/0000-0002-7544-4752

Трубачева Юлия Леонидовна — доктор медицинских наук, 
руководитель отдела ультразвуковой диагностики, ФГБУ 
«Национальный медицинский исследовательский центр ко-
лопроктологии им. А.Н. Рыжих» Министерства здравоохра-
нения Российской Федерации.
Контактная информация: info@gnck.ru;
123423, г. Москва, ул. Саляма Адиля, 2.
ORCID: https://orcid.org/0000-0002-8403-195X

Королик Вячеслав Юрьевич — кандидат медицинских 
наук, научный сотрудник отдела малоинвазивной коло-
проктологии и стационарозамещающих технологий, ФГБУ 
«Национальный медицинский исследовательский центр ко-
лопроктологии им. А.Н. Рыжих» Министерства здравоохра-
нения Российской Федерации.
Контактная информация: info@gnck.ru;
123423, г. Москва, ул. Саляма Адиля, 2.
ORCID: https://orcid.org/0000-0003-2619-5929

Богормистров Илья Сергеевич — кандидат медицин-
ских наук, заведующий дневного стационара, ФГБУ «На- 
циональный медицинский исследовательский центр коло-
проктологии им. А.Н. Рыжих» Министерства здравоохране-
ния Российской Федерации.
Контактная информация: info@gnck.ru;
123423, г. Москва, ул. Саляма Адиля, 2.
ORCID: https://orcid.org/0000-0002-9970-052X

Алибекова Тавус Абдулхалимовна* — аспирант, ФГБУ 
«Национальный медицинский исследовательский центр ко-
лопроктологии им. А.Н. Рыжих» Министерства здравоохра-
нения Российской Федерации.
Контактная информация: tavuska@yandex.ru;
123423, г. Москва, ул. Саляма Адиля, 2.
ORCID: https://orcid.org/0000-0001-9219-6976X

Contact information: info@gnck.ru;
123423, Moscow, Salyama Adilya str., 2
ORCID: https://orcid.org/0000-0001-6679-1843

Alexandr M. Kuzminov — Dr. Sci. (Med.), Professor, Head 
of the Department of Minimally Invasive Coloproctology 
and Inpatient Replacement Technologies, National Medical 
Research Center of Coloproctology named after A.N Ryzhikh.
Contact information: info@gnck.ru;
123423, Moscow, Salyama Adilya str., 2.
ORCID: https://orcid.org/0000-0002-7544-4752

Yuliya L. Trubacheva — Dr. Sci. (Med.), Head of the Ultra-
sound Diagnostics Department, National Medical Research 
Center of Coloproctology named after A.N Ryzhikh.
Contact information: info@gnck.ru;
123423, Moscow, Salyama Adilya str., 2.
ORCID: https://orcid.org/0000-0002-8403-195X

Vyacheslav Yu. Korolik — Cand. Sci. (Med.), Researcher 
of the Department of Minimally Invasive Coloproctology 
and Inpatient Replacement Technologies, National Medical 
Research Center of Coloproctology named after A.N. Ryzhikh.
Contact information: info@gnck.ru;
123423, Moscow, Salyama Adilya str., 2
ORCID: https://orcid.org/0000-0003-2619-5929

Ilya S. Bogormistrov — Cand. Sci. (Med.), Coloproctologist, 
Chief of the Day Patient Department, National Medical 
Research Center of Coloproctology named after A.N. Ryzhikh.
Contact information: info@gnck.ru;
123423, Moscow, Salyama Adilya str., 2.
ORCID: https://orcid.org/0000-0002-9970-052X

Tavus A. Alibekova* — Postgraduate, National Medical 
Research Center of Coloproctology named after A.N. Ryzhikh.
Contact information: tavuska@yandex.ru;
123423, Moscow, Salyama Adilya str., 2.
ORCID: https://orcid.org/0009-0006-8121-4159


