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Hiatal hernia surgery: laparoscopic versus
robotic approach?
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Aim. Evaluate the advantages and disadvantages of laparoscopic and robot-assisted anti-reflux operations.
General findings. Reflux esophagitis in the association with hiatal hernia on the third place in the structure of gas-
troenterological diseases. The development of minimally invasive surgical technologies has led to an increase in
the number of laparoscopic and robot-assisted anti-reflux operations. The literature review includes 12 studies, the
results of which were published from 2002 to 2020, with a total number of patients 1633. In most of them, when
comparing laparoscopic and robot-assisted anti-reflux operations, the advantages of one or another technique were
not revealed. In some studies, the high cost and duration of the operation were noted when using the da Vinci robotic
surgical complex. Other studies have reported possible improvements in the treatment outcomes of patients with
large or recurrent hiatal hernias due to the high precision of movement and improved visualization characteristic of
therobot-assisted surgeries.

Conclusion. It is necessary to conduct more researches on this problem to develop indications for the choice of a
particular surgical approach, as well as to create a single transparent algorithm for the surgical treatment of patients
with reflux esophagitis and hiatal hernia.
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Xupyprus rpbbX NMLLEBOAHOIO OTBepcTUa anadparmoi:
slanapocKonu4eckue uiam podoT-accucTUpoBaHHble onepauun?

P.H. Komapos, C.B. OcMuHuH, U.P. Bunanos’

®rAOY BO «[lepsbiti MockoBCKkuii rocyaapCTBEHHbI MeANLIMHCKUE yHuBepcuteT uMm. Y.M. CeveHoBa»
(CeyeHoBckuii YHUBepcuteT) MuHucTepcTBa 3apaBooxpaHeHns Poccuvickoi denepaummn, Mocksa, Poccusi

Llenb: OLLEHUTb NPEUMYLLIECTBA 1 HEAOCTATKM N1anapOCKOMNNYECKMX U POBOT-aCCUCTUPOBAHHbLIX @HTUPE@OKCHBLIX
onepauun.

OcHoOBHble nonoxeHusa. Pedniokc-a3o0darnt Ha GOHE rpbiKM NULLLEBOAHOINO OTBEPCTUS Anadparmbl 3aHNMAET
TPETbLE MECTO B CTPYKTYPE racTPO3HTEPOJSIOrNYeCKMX 3abonesaHnin. Pa3aBntne ManonHBa3vBHbIX XMPYPrUYECKMX
TEXHONOMMI NPUBESO K YBENTMYEHUIO KONMYECTBA 1anapoCKONMYecknx 1 poboT-aCCUCTUPOBAHHbIX aHTUPEedIIOKC-
HbIX onepauuin. B 0630pe nuTepaTtypbl paccMaTpuBaioTcs 12 nccnefoBaHuii, pesynbTaTthl KOTOPbIX Obin ony6aum-
koBaHbl ¢ 2002 no 2020 r., ¢ 06LwMM Konn4ecTBoM NaumeHToB 1633. B 60NbLUIMHCTBE U3 HUX NPU CPaBHEHUN na-
napoCcKOMMYecKknX N pobOT-aCCUCTUPOBAHHbIX aHTUPEMNIOKCHBIX Onepauunin He 6bIN0 BbIIBIEHO NPEVMYLLECTB TOW
WIN MHON METOAMKMN. B HEKOTOPbLIX MCCEA0BaHMAX OblN OTMEYEHbI BbICOKME CTOUMOCTb U ANNTENILHOCTL onepa-
LMK NpU NCMONb30BaHNN POBOTU3NPOBAHHOIO XMpypruyeckoro komMmmnnekca «da Vinci». B gpyrux nccnegoaHmsx
COOO6LLAETCS 0 BO3MOXHOM YJIyHLLIEHUN PEIYNLTATOB IEYEHUS MALNEHTOB C BONLLUNMU U/UNN PELMONBHBLIMU Pbl-
Xamu NULLEBOAHOIO OTBEPCTUS Anadparmbl 6rarogaps BbICOKOM TOYHOCTU ABUXEHWNA U YIYHLLIEHHOW BU3yanm3a-
LMK, XapakTepHbIX A1 pOOOT-aCCUCTUPOBAHHbIX ONepaL .

3aknyeHue. HeobxoamMmo npoBeaeHne ganbHenLWwnx nccnegoBaHnii 4aHHoM NpobnaemMbl anis pas3padoTku noka-
3aHuii K BbIBOPY TOrO UJIM MHOIO XMPYPrMYECKOro AOCTYyNa, a Takke CO34aHne eauHOro Npo3payHoro anropmuTMma
XUPYPruyeckoro e4eHns nauneHToB ¢ PedilokC-330¢aruToM U rpbikemn NLLEBOAHOro OTBEPCTUA Anadparmsi.
KnioueBble cnoBa: pob6oT-acCcUCTMPOBaHHAA GYHOOMIMKaLMS, POOOTU3NPOBAHHBIN XMPYPrMYECKNA KOMMIEKC
«da Vinci», rpbixa NnueBogHOro oTBepcTua amadparmel, pedokc-asodparmt

KoHdnuKT MHTEepecoB: aBTopbl 3asBNASIOT 06 OTCYTCTBUN KOHMNNKTA NUHTEPECOB.

Ansa untnpoBaHusa: Komapos PH., Ocmununn C.B., bunsanos W.P. Xupyprus rpbiX NMWEBOOHONO OTBEPCTUSA Anadparmbl: nanapo-
CKOMUYecKne nnm poboT-accUCTUPOBAHHbIE OnepaLMmn? POCCUINCKMIA XypHaN raCTPO3HTEPOSIONMK, renaTonornm, KONonpPOKTOorn.
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Introduction

The tactics of treating patients with hiatal her-
nia (HH) is one of the most significant problems in
modern gastroenterology. According to a number of
authors, HH is among the three most frequently di-
agnosed diseases of the gastrointestinal tract (GIT),
behind only to cholelithiasis and stomach and duode-
num ulcers in terms of prevalence [1, 2]. According
to some authors, the prevalence of HH in the work-
ing population of developed countries ranges from 5
to 40 % and can reach 50—80 % in elderly patients
[3, 4]. In half of the cases, HH can occur without
clinical manifestations, but more than 90 % of these
patients, over time, have complaints of typical symp-
toms of reflux esophagitis (RE), such as heartburn,
belching, dysphagia or odynophagia [4].

RE is a disease caused by pathological flow back
and long-term exposure of gastric and / or duodenal
contents to the esophageal mucosa. The development
of RE is promoted by disorders in the motor-evacua-
tion function of the stomach, as well as a prolonged
pressure decrease in the lower esophageal sphincter
(below 5 mm Hg), associated with insufficiency of
the valvular apparatus of the cardia. In most cases,
these functional disorders may be due to the presence
of HH, which is diagnosed in 80—90 % of patients
with RE [5]. In patients with reflux esophagitis
complicated by peptic stricture, esophageal ulcer or
Barrett’s esophagus, HH of various sizes is detected
in almost 100 % of cases [6].

According to modern clinical guidelines, the
treatment of RE begins with drug therapy [7].
Unfortunately, in 40 % of cases, conservative treat-
ment is ineffective, and RE symptoms persist or
progress [8]. At the same time, even among patients
who have a positive effect of drug therapy, the risk
of developing complications such as esophageal
stricture, bleeding, and intestinal metaplasia of the
esophageal epithelium remains [9]. The ineffective-
ness of conservative treatment, as well as the devel-
opment of complications, can be an indication for
surgical treatment, which aims to repair HH, the
anatomical substrate provoking the development of
RE, and create an anti-reflux mechanism — a fundo-
plication cuff.

The first report on the surgical treatment of HH
was the work of Soresi A.L., published in 1919 [10].
The operation he performed was aimed to bring down
the organs located in the hernial sac into the abdomi-
nal cavity and suture the diaphragm with separate
interrupted sutures. This operation gave rise to the
first historical stage of HH surgery characterized by
an anatomical approach to treatment. All surgeries
of that time were aimed to reduce the size of the
esophageal opening of the diaphragm and differed
from each other only in the method of suturing.

The studies of Allison P.R. and Barrett N.R. had
a significant role in understanding the interrelation
between anatomical changes in the zone of cardia,

disorders of physiological processes and morphologi-
cal manifestations of the disease [10]. Both authors
focused on the prevention of gastric contents flow
back into the esophagus, considering it a key factor
in the pathogenesis of RE. Allison P.R. pointed to
the need for crororaphy, suggesting it as a way of
preventing reflux, whereas Barrett N.R. expressed
the need for restoring the acute angle of His. Thus,
a new historical stage was laid in the treatment of
HH and RE: anti-reflux surgery. So, the develop-
ment of many surgical treatment methods aimed at
both repairing the HH itself and preventing reflux
(Lataste, Mustard, Boerema, Hill, Nissen, Toupe,
Chernousov, etc.) gave rise to the logical advance-
ment of this approach.

Modern approaches to the surgical treatment of
HH and RE are based on the key principles of op-
erations developed in the early and middle of the
20th century. Active introduction of modern endo-
video-surgical technologies and minimization of the
traumatic character of operations is the characteristic
feature of this modern age. Bernard Dallemange was
the pioneer of laparoscopic anti-reflux surgery who
performed the first laparoscopic Nissen-Rossetti fun-
doplication in 1991 [11]. Over the next few years,
it has been proven in practice that laparoscopic ac-
cess is the method of choice for anti-reflux opera-
tions [12].

The introduction of the robotic surgical com-
plex (RSC) “daVinci” (Intuitive Surgical Inc.,
Sunnyvale, California) logically followed up on
the achievements of scientific and technological
progress in surgery. In 2000, the agency of the US
Department of Health and Human Services (Food
and Drug Administration) gave permission for surgi-
cal interventions using the da Vinci RSC. Later in
2001, with the support of the University Medical
Center (UMC) and the Arizona State University
Department of Surgery, permission was granted for
the first robot-assisted (RA) operation [13]. Since
then, the number of surgical interventions performed
with RSC has been progressively increasing every
year [14]. To date, certain experience in RA anti-
reflux operations has been gained and featured in the
systematic review on the treatment of HH and RE
[15]. Among domestic authors, there is still no con-
sensus on access and indications for the use of RSC
in HH and RE. Thus, in the draft national clinical
guidelines for the treatment of HH, presented by
the Russian Society of Surgeons, this issue remained
uncovered. Thus, due to economic factors, as well
as a small number of RSC in Russia, the issue of
relevance of RA operations and the advantages over
laparoscopic technologies for the surgical treatment
of HH remains open.

In view of the above, it seems relevant to analyze
domestic and world publications in order to assess
the advantages and disadvantages of RA anti-reflux
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operations, as well as to specify the indications for
the use of RSC in patients with HH and RE.

Materials and methods

We have studied current foreign and domestic
literature on the surgical treatment and the com-
parative analysis of HH and RE via laparoscopic
access versus the use of da Vinci RSC. Our search
for works on the topic of literature review was car-
ried out in the following databases: Pubmed, Scopus,
Google Scolar, Cyberleninka, eLibrary, DisserCat,
ScienceDirect. The following key words were used:
“laparoscopic fundoplication”, “robot-assisted anti-
reflux surgery”, “daVinci”, “hiatal hernia”, “reflux
esophagitis”. Despite the urgency of the problem, we
managed to find less than 20 publications satisfying
the search queries (Table 1).

Resluts

In one of the first studies on anti-reflux RA oper-
ations, W. Scott Melvin points out to the safety and
effectiveness of daVinci RSC use in the treatment of
patients with reflux esophagitis [16]. Forty patients
with RE were included in a prospective study, the
results of which were published in 2002. The group
of patients operated on by laparoscopic approach
included 20 patients, 17 of them underwent Nissen
fundoplication, three patients underwent Toupet

procedure. The group undergoing RA surgeries was
similar in terms of the number of patients and the
ratio of surgical techniques used: n = 20, 17 and
3, respectively. The observation period of patients
in the two groups averaged 11.2 and 6.7 months,
respectively. The authors concluded that the two
groups did not statistically differ in the level of peri-
operative complications, duration of hospitalization,
number of relapses, while the total time of RA op-
erations was on average 45 minutes longer than the
laparoscopic ones. The authors say the difference in
the duration of the procedures might be due to the
adaptive stage of mastering the technique and point
out to the need for additional research after passing
the learning curve.

In further studies, similar results were obtained,
which indicated that as compared with laparoscopic
procedures, RA operations require more time with
the same efficiency, the level of perioperative com-
plications, the duration of hospitalization, and the
need for reoperations [17—19]. At the same time,
the difference in the total time of the operation was
due to the duration of preparatory measures in the
RA surgery group, and the time required to perform
certain stages of the operation was matched to that
of the laparoscopic approach. In some studies, the
duration of the operation itself was shorter in the
RA group of operations. Thus, Muller-Stich et al.,
comparing 2 groups of patients, 20 people in each,
operated laparoscopically and with the use of RSC,

Table 1. Brief characteristics of publications included in the literature review

Study Type of study Groups of patients N;;tli};?lrts()f Observation period
Melvin et. al., 2002 | Prospective study | APATNRG WHOPREUS | 50 6.7 months
Draaisma et. al., 2006 | e | e o eation | 23 & monthe
Morino et. al., 2006 | o RS | it wmared fandaplication | 23 223 monthe
Nakadi et. al., 2006 | e | D Foncphication | 9 12 months
Muller-Stich et. al., Randomized laparoscopic fundoplication 20 1 month
2007 controlled trial | robot-assisted fundoplication 20 1 month
Brenkman et. al., 2016 Retg(gz(pégctive robot-assisted fundoplication 40 11 months
Solman ctal, 2020 | Rettspetive | apavoscopie fandoplication |12 =
Gerull et. al., 2020 Prospective study | robot-assisted fundoplication 233 60 months
Totboom el 2016 | Retgspctive [ lapsoscopie fndovliation |30 |10 months
O Comnor t_al, 2020 | Retppective | lpaoopic doptieation | 370 | 8 Tmonds
Semenyakin et al., 2019 | ReCiospective | taparoscopic fundoplication | %5 | Less than 1 month
Vetshev et al., 2019 Retr&?&e;tive robot-assisted fundoplication 37 6 months
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point out that under certain conditions, the speed of
performing RA surgery increases significantly [21].
According to their data, the average duration of the
operation via RSC was 88 minutes versus 102 min-
utes in the laparoscopy group. The authors state that
RSC has a number of advantages that allow acceler-
ating the mobilization of the stomach and esophagus
in the region of the esophageal opening and facilitat-
ing the formation of the fundoplication cuff. In ad-
dition, during the study, a decrease in docking time
(docking of the patient console) was noted as staff
gained experience.

In a number of works, the authors studied the
quality of life of patients after RA and laparoscopic
anti-reflux operations. Draaisma et al. compared 2
groups of patients who underwent laparoscopic (n =
25) and robotic (n = 25) Nissen fundoplication [18].
Intra- and postoperative complications were not re-
vealed in either group. RA operations required signif-
icantly more time and higher economic costs. When
assessing the quality of life according to the GORD-
HRQOL scale in 1, 3, 6 and 12 months after surgi-
cal treatment, no significant differences were found
between the two groups (p < 0.05). Nakadi et al.,
in their study, came to similar conclusions about the
longer duration and cost of RA anti-reflux operations
[20]. Unfortunately, there were no reports on the
methods of assessing the quality of life. At the same
time, the authors reported that in the RA surgery
group (n = 9), 4 patients had subjective complaints
(dysphagia, epigastric pain syndrome, flatulence) in
the 3rd month of observation, while in the laparo-
scopic group (n = 11) no complaints were recorded.
By the 12th month of the follow-up, patients in both
groups subjectively felt well, no reoperations were
required. The authors of these two papers conclude
that the benefits of RSC in anti-reflux surgery are
not clear and thus do not recommend the routine use
of the technology. At the same time, the researchers
discuss the need for further study of RA anti-reflux
interventions.

The urgency of the problem is demonstrated by
publications based on the studies carried out in the
2000s. They are characterized by a small number of
observations and the studies include predominantly
small size HH cases. The most representative and
statistically significant of them were included in sys-
tematic reviews and meta-analyses [22, 23]. So, in
2010, a team of authors, headed by S. R. Markar,
conducted a meta-analysis, which included a total of
226 patients with RE who underwent RA and laparo-
scopic Nissen fundoplications [22]. When comparing
the two methods, the researchers made assessments
based on various factors, such as the presence or ab-
sence of relapses, the need for reoperation, develop-
ment of dysphagia, fatal outcomes, operation time,
duration of hospitalization, intraoperative and early
postoperative complications and the total cost of the
operation. The authors identified 6 randomized trials
that met the search criteria. There were no deaths

among the patients during the observation. There
was no significant difference in the incidence of in-
traoperative complications (p = 0.202), as well as in
the duration of hospitalization (p = 0.327) for the
two groups. Having compared the average cost of the
operation according to the available estimation data,
the researchers concluded that the average cost of the
operation is higher in case of RSC procedures. Three
studies reported on the development of postopera-
tive dysphagia, with no statistically significant dif-
ference between robotic and laparoscopic approaches
(p = 0.902). In all the cases, the operation time via
laparoscopic access was significantly shorter (p =
0.0002). At the same time, five studies had sufficient
data on hospital stay, which was not statistically dif-
ferent between the two groups (p = 0.327).

The authors of the meta-analysis pointed out that
the advantages of RA operations include factors,
such as high accuracy and freedom of movement of
instruments during manipulations, good ergonomics
of the surgeon’s workplace, clear imaging of anatom-
ical structures, thus ensuring high precision during
the work with tissues. The authors concluded that
RA surgery has no clear advantages over laparos-
copy, except in the “high-risk” category of patients.
In their opinion, the use of RSC is appropriate in
patients with altered anatomy due to previous opera-
tions for safer work in the conditions of the adhesion
process in the abdominal cavity. In conclusion, the
authors state the need for further large-scale studies
of the problem in order to obtain a more reliable
evidence base.

The research of the next decade was character-
ized by an increase in data and the inclusion of pa-
tients with large and/or recurrent HH. In many of
them, encouraging results were obtained, indicating
the benefits of RA operations in these categories of
patients. Brenkman et al. retrospectively analyzed
the treatment results of 40 patients who underwent
Toupet RA fundoplication between July 2011 and
March 2015 [24]. Most patients had paraesophageal
HH, and more than 50 % of the stomach was located
in the hernial sac. The average operation time was
118 minutes, the average blood loss was 20 ml. Six
(15 %) patients had postoperative complications: two
patients had suppuration of postoperative wounds,
the other four were diagnosed with atelectasis of
the lung, trocar hernia, mediastinitis, cecal perfo-
ration. The average length of stay in the hospital
was 3 days. At the mid-point follow-up in the 11th
month, 1 patient (2.5 %) had a clinical relapse of
the disease, confirmed by X-ray data. The authors
concluded that robot-assisted surgery was effective
in the treatment of patients with subtotal and total
HH with a relatively low rate of mid-term relapses.
In their opinion, RSC provides advantages over lapa-
roscopy during the isolation of the hernial sac and
manipulations in a narrow anatomical space.

A possible advantage of RA approach in anti-re-
flux surgery may be the reduction of perioperative
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complications in patients with large HH. Soliman
B.G. et al., carried out a retrospective comparative
analysis of treatment results in 293 patients from
2012 to 2017 [25]. RA operations were performed
in 142 patients, 151 underwent laparoscopic proce-
dures. In 70 % of cases, patients had type III or
type IV HH. The authors revealed a decrease in the
incidence of postoperative complications via RSC —
6.3 % versus 19.2 %, with laparoscopic access.

Most of these complications were due to damage
to the thoracic cavity structures with the develop-
ment of pneumothorax, pneumonia, which made it
difficult to perform direct manipulations with instru-
ments in the close proximity of the pleura using two-
dimensional imaging, and, as a result, an increase in
the duration of hospitalization in the group of laparo-
scopic operations (1.8 vs. 1.3 days). This study may
indicate the benefits of RSC in terms of minimizing
complications in the early postoperative period.

American surgeons headed by William D. Gerull
conducted the largest prospective study we found,
which included 233 patients with paraesophageal
HH operated between 2010 and 2014 [26]. Patients
younger than 18 years of age and/or those diagnosed
with type I HH according to the current anatomi-
cal classification used in Europe and the USA were
not included in the study. All the operations were
performed using the da Vinci RSC. The patients
with possible adequate esophageal mobilization un-
derwent a Nissen fundoplication, and a Toupet fun-
doplication was performed in patients if a complete
mobilization was impossible.

The results of the treatment were evaluated one
month, 1, 3 and 5 years after the operation. All the
patients were offered quality of life questionnaires
(GERD-HRQL) at all the mentioned time points.
At each patient visit, an X-ray examination of the
esophagus was performed to assess the position of the
fundoplication cuff. Its location above 2 cm above
the level of the diaphragm was estimated as a ra-
diological sign of a relapse. The surgeons assessed
the operation time, the need for access conversion or
esophageal lengthening (Collis operation), the vol-
ume of blood loss, the need for reoperation within
30 days after the initial intervention and mortality
rates.

Of all 223 people, 62 % of patients underwent
complete follow-up for 5 years, the rest of the pa-
tients were out of contact or lost touch. According to
the authors, only one patient in the total number re-
quired esophageal lengthening surgery. The research-
ers also report that there were no access conversions,
and the level of intraoperative blood loss did not
exceed 35 ml. The time of surgical intervention av-
eraged 183 minutes. Only one patient required re-
operation within 30 days after the surgery. During
the 5-year follow-up period, two more patients were
reoperated due to HH and/or RE relapses.

According to the results of the quality of life as-
sessment, 91 % of the operated patients were satisfied

with the treatment and noted regression of the clini-
cal manifestations of HH and RE. The respondents
reported on 10-fold reduction in episodes of proton
pump inhibitors.

The team of the authors describe the benefits
of using RSC in anti-reflux surgery. In their opin-
ion, RSC instruments facilitate access to anatomi-
cal structures and minimize the technical difficul-
ties that a surgeon may encounter during classical
laparoscopy. In particular, RSC facilitates access to
the posterior mediastinum and minimizes the risk of
trauma to the mediastinal pleura during mobilization
of the cardia and hernial sac when working in a lim-
ited anatomical space, due to the longer length and 7
degrees of freedom of robotic instruments compared
to traditional laparoscopic ones.

These factors also make it possible to work with
greater safety in the conditions of the cicatricial pro-
cess, minimizing the risks of damage to vital struc-
tures and organ perforation. In addition, the authors
emphasize the minimized rates of access conversion
when using RSC, compared to standard laparoscopy.
Thus, based on the results of 5 years of work, the
team of authors came to the conclusion that the use
of RSC is a promising safe option in the treatment
of RE associated with HH and can also lead to a sig-
nificant and long-term reduction of recurrences and
improve the quality of life of patients.

Patients with recurrent HH is an important prob-
lem of modern anti-reflux surgery. This category of
patients was studied by Tolboom et al., who analyzed
the results of RA operations in patients with recur-
rent HH [27]. The authors observed 75 patients who
had previously undergone anti-reflux operations and
required repeated surgical treatment due to clinical
deterioration (relapse and increase in heartburn, dys-
phagia, etc.). Patients were divided into two groups:
those who underwent laparoscopic and robot-assisted
operations (30 and 45 people, respectively). Toupet
fundoplication was the most frequently performed
procedure (45 of 75 patients), Dor fundoplication
was performed in 14 patients, and 10 patients under-
went Nissen fundoplication. In 3 cases, the removal
of the previously created cuff was not formed again.
A mesh implant in the area of the esophageal opening
was installed in 27 out of 45 patients during RA op-
erations, while during laparoscopic surgeries, it was
installed in 8 patients out of 30.

The impossibility of safe continuation of the sur-
gical intervention and the need for access conversion
was associated with the difficulty of identifying the
anatomical structures and appropriate adhesiolysis
during laparoscopy and, as a result, led to perfora-
tion of the organ wall, damage to large vessels caus-
ing bleeding, pleural defects, etc. In the RSC group
of patients there were significantly fewer conversions
than in the laparoscopy group (1 out of 45 patients
versus 5 out of 30 patients).

When comparing intraoperative blood loss and
the time spent both for different stages of the
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operation and for the entire intervention, there was
no significant difference between the first and second
groups. There were no in-hospital or early postopera-
tive deaths in either group. The time of hospital stay
in the RA group was significantly less than in the
laparoscopic group (2—3 days versus 3—7 days).

The follow-up time was 10 months for the group
of patients operated on laparoscopically and 3
months for the group of RA operations. More than
half of the patients in both groups had no or minimal
complaints after surgical treatment and were easily
adjusted by drug therapy.

The authors believe that, despite the absence of
an obvious superiority of RSC over the laparoscopic
approach, the use of RSC allowed to reduce the num-
ber of intraoperative complications, including those
leading to access conversion, due to the high pre-
cision of manipulations in a limited space. Similar
conclusions were made about patients who had previ-
ously undergone open surgery, for whom the option
with the use of RSC turned out to be more comfort-
able. They pointed out the possibility of delicate dis-
section of cicatricial adhesions and suturing in a rela-
tively small limited space due to instruments that
can imitate the movement of a surgeon’s wrist and
have a large number of degrees of freedom.

In another study involving the category of pa-
tients with recurrent HH, the results of laparoscopic
and RA anti-reflux operations were presented with a
mid-point follow-up of more than 1 year. O’Connor
et al. retrospectively compared 2 groups of patients
matched in age, body mass index, perioperative risk,
and comorbidities [28]. One group included 114 pa-
tients who were operated on for paraesophageal HH
using RSC. The operation was repeated in 24.5 %
of the patients. The traditional laparoscopy group
included 278 patients, and only 12.9 % of them had
been operated on earlier. The researchers did not
find significant differences in the duration of the
operation (179 minutes vs. 175 minutes), the level
of perioperative complications, the need for reopera-
tions and hospitalization. However, when followed
up for 1 year or more, the frequency of radiological
relapses in the RA surgery group was significantly
lower (13.3 % vs. 32.8 %). At the same time, the
researchers themselves point out that the median
follow-up in this group was less (15.1 months versus
23.7 months in the laparoscopy group). Thus, the
authors conclude that the use of robotic technologies
in patients with paraesophageal HH has technical
advantages compared to traditional laparoscopy and
provides similar efficiency. The improved imaging,
motion accuracy, and precise dissection associated
with RA surgeries play an important role in HH re-
operations, thus leading to reduced recurrence rates.

The technical advantages of robotic surgery in an-
ti-reflux operations can also be found in the domestic
literature. Semenyakin I.V. et al., conducted a study
that included 363 patients with various degrees of
RE severity associated with hiatal hernia [29]. All

the patients underwent a Nissen fundoplication. In
291 cases, a laparoscopic approach was chosen, 72
patients were operated on using the daVinci RSC.
The technique of surgical intervention did not differ
in either the first or second group, except for the
docking stage, which took no longer than 10 minutes
and was not taken into account in the calculation of
the total intervention time. The authors compared
the intraoperative blood loss, the time of operation
and early postoperative complications.

According to the results of the study, no advan-
tages of this or that technique were revealed with
certainty. However, the authors came to the conclu-
sion that using RSC is a better choice for repeated
interventions in conditions of acute adhesive process,
since the accuracy of work in a 3D image, tremor
leveling of the surgeon’s hands ensure the precision
of the surgical technique and minimize the risk of
intraoperative complications. Another promising vi-
sion, according to the researchers, is the use of RSC
in giant HH, when appropriate mobilization of the
stomach is necessary in a limited space — in the pos-
terior mediastinum. In addition to this, Semenyakin
I.V. et al. point out to a significantly lower number
of access conversions, as well as a decrease in the
time of hospital stay after robot-assisted operations.

Another domestic work carried out by a team of
authors of N.N. Burdenko Clinic of Faculty Surgery
No. 1 of Sechenov University describes the treatment
of 37 patients conducted in the period from 2015 to
2018. All the patients had giant HH and complicat-
ed reflux esophagitis and underwent RSC surgeries
[30]. 60 % of the patients had typical manifestations
of RE, 11 patients with total and subtotal HH had
grade II-IIT dysphagia. All the patients underwent
fundoplication modified by A.F. Chernousov, which
was supplemented with anterior or posterior croro-
raphy, without implantation of mesh endoprosthe-
ses. There were no access conversions, intraopera-
tive blood loss did not exceed 30 ml. There were no
recurrences in either the early and late (more than
6 months) postoperative periods. The control endo-
scopic examination showed regression and / or ab-
sence of inflammatory changes in the esophageal mu-
cosa in almost 100 % of the patients.

The authors came to the conclusion that the use
of RSC provides high precision of manipulations due
to a 10-fold magnified 3D image of the surgical field,
the convenience of intracorporeal suturing, mobili-
zation of the stomach and hernial sac in the poste-
rior mediastinum via the “EndoWrist” technology.
Despite the described advantages, the researchers
do not point out to a fundamental difference in the
stages of the operation, however, they recommend
using RSC for large HH.

Conclusion

Despite the ambivalence of the results of the ana-
lyzed studied, in general, there is a consensus among
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the authors that the use of RSC in the treatment of
RE associated with HH provides a number of ad-
vantages over laparoscopic access. However, they all
point out that these benefits are most useful when
working with large and giant HHs, as well as in
conditions of adhesions and / or scarring. In routine
surgical practice, the use of RSC is not always justi-
fied [16—21]. The widespread introduction of RSC
is a logical and extremely promising vision in the
development of minimally invasive surgery.

Thus, during laparoscopy, the surgeon is limited
in degrees of freedom of motion, which also limits
the capacity of surgical technique, causes ergonomic
inconvenience, often leads to an increase in the dura-
tion of the operation and maximizes the risk of in-
tra- and postoperative complications. RSC eliminates
the physiological tremor of the surgeon’s hands, thus
increasing the accuracy of his movements, and the
three-dimensional image allows better coordination.
On the other hand, despite the magnified high-defi-
nition image, the field of vision in the monitor might
be narrower, which in some cases prevents the neces-
sary visual control of the entire surgical field.

In a number of works, it is pointed out that the
use of RSC allows to avoid the disadvantages of lap-
aroscopy. At the same time, it enables to maintain
the principle of low invasiveness of the intervention,
thus decreasing the postoperative pain syndrome, as
well as allowing to achieve early recovery of the pa-
tient and a quick return to the usual way of life, due
to the high precision of work with tissues [25—28].

When evaluating the economic efficiency of the
two surgical methods, laparoscopy turns out to be

References

1. Bsabpesa H.A., [Axyrai T.E. TppiKU NHIIEBOJHOTO OT-
BepcTusi auadparMbl: CIIOPHBIE, HEPEIIEHHbIE W MEPCIEK-
TUBHBIE acnekThl npobaeMbl (0630p mureparypbl). Bepx-
HEBOJUKCKHMI  MeauuumHckuil skypHai. 2015;14(4):24—8.
[Zyabreva 1.A., Dzhulaj T.E. Hiatal hernia: controver-
sial, unsettled and prospective aspects (literature review).
Verkhnevolzhskiy meditsinskiy zhurnal. 2015;14(4):24—8
(In Russ.)].

2. UYepnoycos A.D., Xopobpvix T.B., Bemuwes D.II., Me-
aenmoes A.A. Xupyprudeckoe JedeHHe >KeTIHOKaMEHHOIT
60JIE3HH, COYETAaHHOW C TI'PbUKEH IHIEBOJHOIO OTBEPCTUSI
mnacdparmer.  Bpau.  2012;10:2—7. [Chernousov A.F.,
Khorobryh T.V., Vetshev F.P., Melentiev A.A. Surgical
treatment of hiatal hernia, combined with chronic chole-
cystitis. Vrach. 2012;10:2—7 (In Russ.)].

3. Ilyuxoe K.B., @uaumonoe B.b. TpbiKH THIIEBOJHOTO
otBepcrusi gauadparmbl. M.: Mennpakruka-M; 2003. [Pu-
chkov K.V., Filimonov V.B. Gryzhi pishchevodnogo ot-
verstiya diafragmy. Moscow: Medpraktika-M; 2003. (In
Russ.)].

4. TI'punyos A.I., Hwenxo P.B., Cosenerv H.B., Cos-
neav O.B., Ilanoeanoea FO.A. Kpypopadus c ¢ynmo-
miukaiueir mo Toupet B XuUpyprudeckoMm JieUeHUH I'PbIXK
MUIIEBOTHOTO OTBEPCTHST AnadparMbl, OCTOKHEHHBIX Ta-
crpoazodareanbuoil  pedokcHoi  Gose3nblo.  KimHuve-
ckas npaktuka. 2019;10(3):5—12. [Grintcov A.G., Ishen-
ko R.V., Sovpel 1.V., Sovpel O.V., Shapovalova Yu.A.
Hiatal hernia repair with Toupet fundoplication in surgical
treatment of hiatal hernia, complicated by gastroesophageal
reflux disease. Journal of Clinical Practice. 2019;10(3):5—
12 (In Russ.)]. DOI: 10.17816/clinpract1035—12

less expensive in terms of equipment depreciation
and the cost of consumables [21, 22]. However, over
time, the cost of RA operations is likely to decrease
due to the constant process of training and accumula-
tion of experience by surgeons, which will contribute
to an increase of patients and a wide replication of
the technique, which, in turn, will help level out the
costs and solve the issue of economic efficiency.

The analysis of the literature we found did not
give definite answers to the question of the advan-
tage of laparoscopic or RA approaches in the treat-
ment of patients with RE and HH. Despite the fact
that RA operations continue to be a “piece goods” in
a number of countries, robot-assisted surgery is ac-
tively developing and proving to be safe for patients.

The encouraging data on the learning curve of
surgeons using RSC once again confirm that this is a
very promising method. Due to the steadily growing
number of RSC installed in hospitals, and, conse-
quently, the increase in the number of robot-assisted
operations, this method can become widespread in
anti-reflux surgery.

Today, in Russia there are no clinical recommen-
dations on the use of RSC in the treatment of pa-
tients with RE and HH, and the number of scientific
papers on this topic is not numerous [29, 30]. Based
on the experience of foreign surgeon colleagues, it is
necessary to conduct our own research on this prob-
lem in order to work out indications for the choice
of one or the other surgical approach, as well as to
create a single transparent algorithm for the surgical
treatment of RE patients, which could subsequently
be included in domestic clinical guidelines.

5. Huddy J.R., Markar S.R., Ni M.Z., Morino M., Tar-
garona E.M., Zaninotto G., et al. Laparoscopic repair
of hiatus hernia: Does mesh type influence outcome? A
meta-analysis and European survey study. Surg Endosc.
2016;30(12):5209—21. DOI: 10.1007,/s00464-016-4900-3

6. Ocmunun C.B., Bemwes @.II., Pydenxo B.B., 3arema-
e6 /I.B., Xopobpoix T.B., Hemyosa M.B. MoJieKyisipHO-Te-
HeTHYecKne U3MEHEeHNsI B CIM3KCTOH MHUIEBO/A KAK MapKepbl
OHKOJIOTHYECKOIl Iporpeccuu u orieHKN 3(pHEeKTUBHOCTU aHTH-
pedIoKCHBIX omepaiii y GONBHBIX MHIIEBOJOM bapperra.
Kiununueckas na6oparopnas puarnocruka. 2016;61(10):681—
5. [Osminin S.V., Vetshev F.P., Rudenko V.V., Za-
letaev D.V., Khorobrykh T.V., Nemtsova M.V. The mo-
lecular genetic alterations in mucosa intestines as markers
of oncologic progression and estimate of effectiveness of
anti-reflux operations in patients with Barrett’s esophagus.
Klinicheskaya Laboratornaya Diagnostika = Russian Clini-
cal Laboratory Diagnostics. 2016;61(10):681—5 (In Russ.)].
DOI: 10.18821,/0869-2084-2016-61-10-681-685

7. Heawxun B.T., Maee H.B., Tpyxmanos A.C., Jlanu-
na T.JI., Cmoponosa O.A., 3atipamvsny, O.B. u Op. Pe-
KoMeHJaImn Poccuiickoil racTpOsHTEpOJIOTHYECKOH acco-
UAlMU [0 JUATHOCTUKE U JICYEHHUIO racTpoasodareanbHoil
pedutiokcHoit  Gostesun. Poc KypH TacTpOsSHTEpPOJI Tera-
ton komonpokron. 2020;30(4):70-97. [lovashkin V.T.,
Maev 1.V., Trukhmanov A.S., Lapina T.L., Storono-
va O.A., Zayratyants O.V., et al. Recommendations of
the Russian Gastroenterological Association in Diagnosis
and Treatment of Gastroesophageal Reflux Disease. Rus J
Gastroenterol Hepatol Coloproctol. 2020;30(4):70—97 (In
Russ.)]. DOI: 10.22416,/1382-4376-2020-30-4-70-97

Poc xypH ractposuTepoJt rematon koaonpokron 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)

21



O630psl / Reviews

www.gastro-j.ru

10.

13.

14.

17.

20.

Bosx E.H., Cedaxuna IO.B., Ilamyunroea M.M.,
Hocosa A.B., Kypoxuesa C.C., Bepmxun A.JI. Ta-
crpoasodareanbias peduiokcHass  60Jie3Hb B IPaKTH-
Ke TtepaneBta nosukauHuku: terra incognita. Consilium
Medicum. 2020;22(8):9—26. [Vook E.I., Sediakina 1.V .,
Shamuilova M.M., Nosova A.V., Kurdgieva S.S., Vert-
kin A.L. Gastroesophageal reflux disease in the practice
of the therapist of the polyclinic: terra incognita. Con-
silium Medicum. 2020;22(8):9—26 (In Russ.)]. DOI:
10.26442,/20751753.2020.8.200317

Bypmucmpoe M.B., Heanos A. 1., Mopowex A.A., My-
pasves B.FO., Cuzan E.H. Jleue6HO-IMaTHOCTHYECKUI
aJTOPUTM W JUCIIAHCEPHOE HabJII0/EHIIe TTAIlHEHTOB C IIH-
mesoaoM bapperra ua ¢pone T'TTO/] (rpbik MUIIEBOAHOTO
orsepctus auadparmpr). TTOBOIKCKMIA OHKOJIOTUYECKUM
BectHUK. 2014;1:15-9. [Burmistrov M.V., Ivanov A.I.,
Moroshek A.A., Muraviyov V.Yu., Sigal E.I. On-
cology bulletin of the Volga region. 2014;1:15—9
(In Russ.)].

Stylopoulos N., Rattner D.W. The history of hia-

tal hernia surgery: from Bowditch to laparoscopy.
Ann  Surg. 2005;241(1):185-93. DOI: 10.1097/01.
s1a.0000149430.83220.7f. PMID: 15622007, PMCID:
PMC1356862

. Dallemagne B., Weerts J.M., Jehaes C., Markiewicz S.,

Lombard R. Laparoscopic Nissen fundoplication: prelimi-
nary report. Surg Laparosc Endosc. 1991;1(3):138—43.
PMID: 1669393

. Dallemagne B., Weerts J.M., Jeahes C., Markiewicz S.

Results of laparoscopic Nissen fundoplication. Hepatogas-
troenterology. 1998;45(23):1338—43.

George E.I., Brand T.C., La.Porta A., Marescaux J.,
Satava R.M. Origins of Robotic Surgery: From Skepti-
cism to Standard of Care. JSLS. 2018;22(4):¢2018.00039.
DOI: 10.4293,/JSLS.2018.00039

Leal Ghezzi T., Campos Corleta O. 30 Years of Ro-
botic Surgery. World J Surg. 2016;40(10):2550—7. DOI:
10.1007 /s00268-016-3543-9

. McKinley S.K., Dirks R.C., Walsh D., Hollands C.,

Arthur L.E., Rodriguez N., et al. Surgical treatment of
GERD: systematic review and meta-analysis. Surg Endosc.
2021;35(8):4095—123. DOI: 10.1007/s00464-021-08358-5

. Melvin W.S., Needleman B.J., Krause K.R., Schnei-

der C., Ellison E.C. Computer-enhanced vs. standard
laparoscopic antireflux surgery. J Gastrointest Surg.
2002;6(1):11—5; discussion 15—6. DOI: 10.1016,/s1091-
255x(01)00032-4

Cadiére G.B., Himpens J., Vertruyen M., Bruyns J.,
Fourtanier G. Fundoplicature selon Nissen réalisée a dis-
tance du patient par robotique [Nissen fundoplication
done by remotely controlled robotic technique]. Ann Chir.
1999;53(2):137—41.

. Draaisma W.A., Ruurda J.P., Scheffer R.C., Simmer-

macher R.K., Gooszen H.G., Rijnhart-de Jong H.G.,
et al. Randomized clinical trial of standard laparoscopic
versus robot-assisted laparoscopic Nissen fundoplica-
tion for gastro-oesophageal reflux disease. Br J Surg.
2006;93(11):1351—9. DOI: 10.1002/bjs.5535

. Morino M., Pellegrino L., Giaccone C., Garrone C.,

Rebecchi F. Randomized clinical trial of robot-assisted
versus laparoscopic Nissen fundoplication. Br J Surg.
2006;93(5):553—8. DOI: 10.1002,/bjs.5325

Nakadi I.E., Mélot C., Closset J., DeMoor V., Bé-
troune K., Feron P., et al. Evaluation of da Vinci Nis-
sen fundoplication clinical results and cost minimization.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

World J Surg. 2006;30(6):1050—4. DOI: 10.1007,/s00268-
005-7950-6

Miiller-Stich B.P., Reiter M.A., Wente M.N., Bin-
tintan V. V., Kéninger J., Biichler M.W., Gutt C.N. Ro-
bot-assisted versus conventional laparoscopic fundoplica-
tion: short-term outcome of a pilot randomized controlled
trial. Surg Endosc. 2007;21(10):1800—5. DOI: 10.1007/
s00464-007-9268-y

Markar S.R., Karthikesalingam A.P., Hagen M.E., Ta-
lamini M., Horgan S, Wagner O.J. Robotic vs. laparo-
scopic Nissen fundoplication for gastro-oesophageal reflux
disease: systematic review and meta-analysis. Int J Med
Robot. 2010;6(2):125—31. DOI: 10.1002/rcs.309

Mi J., Kang Y., Chen X., Wang B., Wang Z. Whether
robot-assisted laparoscopic fundoplication is better for gas-
troesophageal reflux disease in adults: a systematic review
and meta-analysis. Surg Endosc. 2010;24(8):1803—14.
DOI: 10.1007,/s00464-009-0873-9

Brenkman H.J., Parry K., van Hillegersberg R., Ru-
urda J.P. Robot-Assisted Laparoscopic Hiatal Hernia
Repair: Promising Anatomical and Functional Results. J
Laparoendosc Adv Surg Tech A. 2016;26(6):465—9. DOI:
10.1089/1ap.2016.0065

Soliman B.G., Nguyen D.T., Chan E.Y., Chihara R.K.,
Meisenbach L.M., Graviss E.A., Kim M.P. Robot-as-
sisted hiatal hernia repair demonstrates favorable short-
term outcomes compared to laparoscopic hiatal hernia re-
pair. Surg Endosc. 2020;34(6):2495—502. DOI: 10.1007/
s00464-019-07055-8

Gerull W.D., Cho D., Kuo I., Arefanian S., Kush-
ner B.S., Awad M.M. Robotic Approach to Paraesopha-
geal Hernia Repair Results in Low Long-Term Recurrence
Rate and Beneficial Patient-Centered Outcomes. J Am
Coll Surg. 2020;231(5):520—6. DOI: 10.1016,/j.jamcoll-
surg.2020.07.754

Tolboom R.C., Draaisma W.A., Broeders I.A. Evaluation
of conventional laparoscopic versus robot-assisted laparo-
scopic redo hiatal hernia and antireflux surgery: a cohort
study. J Robot Surg. 2016;10(1):33—9. DOI: 10.1007/
s11701-016-0558-z

O’Connor S.C., Mallard M., Desai S.S., Couto F., Got-
tlieb M., Ewing A., et al. Robotic Versus Laparoscopic
Approach to Hiatal Hernia Repair: Results After 7 Years of
Robotic Experience. Am Surg. 2020;86(9):1083—7. DOI:
10.1177,/0003134820943547

Cemenaxun U.B., Jyyeeuu O.3., I'arnamoe I.A., Illec-
maxos A.JI., Epun C.A., Aubupos M./. u dp. CpaBuu-
TeJbHBIIl AHAJIM3 JIANIAPOCKOIMMYECKUIl U POOOT-ACCHCTH-
pPOBaHHO# (DYHAOIVIUKAIIMKM TIPH TPbIKAX —IUIIEBOIAHOTO
orBepctust gnadparmbl. MOCKOBCKUI XUPYPTrHIECKUI JKYP-
vam. 2019;4:54—9. [Semenyakin 1.V., Lutsevich O.E.,
Galliamoo E.A., Shestakov A.L., Erin S.A., Dibi-
rov M.D., et al. A comparative analysis of the laparo-
scopic and robot-assisted laparoscopic fundoplication for
the hiatal hernia. Moscow Surgical Journal. 2019;4:54—9
(In Russ.)]. DOI: 10.17238/issn2072-3180.2019.4.54-59
Bemwee @.11., Yepnoycoe A.D., Ocmunun C.B., Xo-
pobpoix  T.B., Yecapes A.A. Pobor-accuctupoBaHHbIE
onepanuu y GOJbHBIX € GOJNBIIUMU U TUTAHTCKUME TPbl-
JKaMU  [TUIIEBOJHOTO  OTBepcTusi juadparMbl.  IJHIOCKO-
muyeckas xupyprus.  2019;25(1):5—11. [Vetshev F.P.,
Chernousov A.F., Osminin S.V., Khorobryh T.V. Che-
sarev A.A. Robot-assisted surgery in patients with giant
hiatal hernia. Endoscopic Surgery. 2019;25(1):5—11 (In
Russ.)]. DOI: 10.17116,/endoskop2019250115

Poc xypH ractposurepoJ rematon koaonpokros 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)



www.gastro-j.ru

O630pHI / Reviews

Information about the authors

Roman N. Komarov — Dr. Sci. (Med.), Professor, Chief of
the Department of Faculty Surgery No. 1 I.M. Sechenov First
Moscow State Medical University (Sechenov University),
Department of Faculty Surgery No. 1, MOH.

Contact information: komarovroman@rambler.ru;

119435, Moscow, B. Pirogovskaya str., 6, building 1.
ORCID: https://orcid.org/0000-0002-3904-6415

Sergey V. Osminin — Cand. Sci. (Med.), docent of the
Department of Faculty Surgery No. 1 .M. Sechenov First
Moscow State Medical University (Sechenov University),
Department of Faculty Surgery No. 1, MOH.

Contact information: dr.osminin@gmail.com;

119435, Moscow, B. Pirogovskaya str., 6, building 1.
ORCID: https://orcid.org,/0000-0002-9950-6575

Ildar R. Bilyalov® — assistant of the Department of Faculty
Surgery No. 1 I.M. Sechenov First Moscow State Medical
University (Sechenov University), Department of Faculty
Surgery No. 1, MOH.

Contact information: bilyalov_i_r@staff.sechenov.ru;

119435, Moscow, B. Pirogovskaya str., 6, building 1.
ORCID: https://orcid.org,/0000-0002-8956-1765

Csenennst 06 aBTOpax

Komapos Poman HukosaeBuY — JOKTOp MEIUIIMHCKUX HAyK,
mpodeccop, 3aBeayromuii kKadeapoil $hakyIbTeTCKOIl XUpypruu
Ne 1 ®T'AOY BO «Ilepsbrit MockoBckuii rocy1apcTBeHHbIH Me-
aunmHcekuit yausepcurter uM. V.M. Ceuenosa» (CeueHoBckuii
Vuusepcurer) MunucrepcrBa 3apaBooxpaHenus Poccuiickoi
Depneparyu.

Konrakrnas undopmanus: komarovroman@rambler.ru;
119435, r. Mocksa, ya. B. ITuporosckas, a. 6, crp. 1.
ORCID: https://orcid.org,/0000-0002-3904-6415

Ocmunnn Cepreit BuktopoBuY — KaHANAAT MEIUIIMHCKIX HAYK,
noreHT Kadenpol dakyabrerckoii xupyprun Ne 1 GTAOY BO
«IlepBbrit MockoBCKHil TOCYapCTBEHHbIH MEAMIIMHCKUI YHH-
Bepcuter uM. V.M. CeuenoBa» (CeueHOBCKuil YHUBEpCHTET)
MunucrepctBa 3apaBooxpaHenusi Poccuiickoit Degeparyu.
Konrakrnast ungopmanus: dr.osminin@gmail.com;

119435, r. Mocksa, ya. B. ITuporosckas, a. 6, ctp. 1.
ORCID: https://orcid.org,/0000-0002-9950-6575

BunsinoB Uiabnap PaBuibeBud” — accucreHt kadeapor Gakyib-
terckoit xupypruu Ne 1 @IAOY BO «llepsbiit MockoBckuit ro-
cyapcTBeHHbIi MeauimHeknil yuusepeurer uM. 1. M. CeuenoBas
(CeueHoBckuil YHupepcurer) MUHHCTEPCTBA 3[PaBOOXPaHEHIS
Poccuiickoit Meneparui.

Konrakruast undopmanus: bilyalov_i_r@staff.sechenov.ru;
119435, r. Mocksa, ya. B. ITuporosckas, a. 6, ctp. 1.
ORCID: https://orcid.org,/0000-0002-8956-1765

Submitted: 17.07.2021 Accepted: 15.08.2021 Published: 28.02.2022
Mocrymuaa: 17.07.2021 Tpunsita: 15.08.2021 Ony6aukosana: 28.02.2022

* Corresponding author / ABTOp, OTBETCTBEHIBIIT 32 TIEPENCKY

Poc xypH ractposuTepoJt rematon koaonpokron 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)

23



