KOLOPROKTOLOGIA
| PoorReviewed Scienifc and Procico Journol

2024
ot 23, N2 3

www.ruproctology.com



OCHOBHBbIE LENW 1 3A0AYU OPTAHU3ALIUA

* COBEpLUEHCTBOBaHME 7 ynyylieHne neyebHo-
OuarHocTu4eckon mnomowm OGomnbHbIM ¢ 3aboneBaHUsiMU
TONCTOW KULWKK, aHanbHOro kaHana u NpoMeXHOCTH;

* npodeccuoHanbHas noaroToBka, cneunanusaums Bpaden-
KOMOMNPOKTOMOrOB, MOBLILEHNE WX NPOdECCUOHANBHOTO,
Hay4YHOTO Y MHTEMMEKTYarbHOIO YPOBHS;

* 3awmTa npodeccrnoHarnbHbIX U NIMYHbIX MHTEPECOB Bpayei-
KOMOMPOKTONMOrOB B FOCYAAPCTBEHHbIX, OOLLECTBEHHbIX
1 Apyrux opranmsauusix B P® n 3a pybexowm;

* paspaboTka W BHeOpeHWe HOBbIX OpPraHU3aLMOHHbIX
M ne4yebHO-AMAarHOCTMYECKUX  TexHomormn un  Gornee
paumoHanbHbIX dopm opraHusaumu nomMoLLn
KOIOMPOKTONOrM4eckum 6onbHbIM B MPaKTUKy paboThbl
pervoHarnbHbIX KONOMNPOKTONOMMYECKMX LLEHTPOB, OTAENEHUN
1 KabUHETOB;

* nu3gaHue Hay4HO-NPaKTUYECKOrO MeanLMHCKOro
XypHana «KononpokTtonorusi», BXogsiLero B NepeyYeHb
peueH3npyeMbIx XXypHanoB n nsganui BAK MuHuctepcTtea
obpa3oBaHusa 1 Haykun PO;

* MeXOyHapoOHOe  COTPYOHWYECTBO C  opraHu3aumsamu

N 06beaMHEHUAMN KOMOMPOKTOMOrOB M Bpavyel CMEXHbIX

crneumanbHOCTel, yvacTue B oOpraHu3auum u paborte

pasnunyHbIX 3apyBexHbIX KOHepeHLMIA;

opraHusauma un nposefeHne Bcepoccuiickux Cbesnos

KOMOMNPOKTOMOroB, a Takxe obLepoccumcknx

MEXPErnoHanbHbIX W perMoHanbHbIX KOHMEepeHUun,

CUMMO3NYMOB W CEMWHApPOB MO akTyarbHbIM MNpobnemam

KOIOMPOKTOMNOrMN.

NMPEUMYLLECTBA YNEHCTBA B ACCOLIMALIUN

» bornee HU3KME pPerucTpauMoHHble B3HOCHbI Ha Yy4yactue
B O6LLEepPOCCUNCKUX HAYYHO-MPAKTUYECKUX MEPONPUSTUSIX;

* NpeumyliecTBa NPV 3a4UCEHUM Ha LMK MNOBbILLEHUS
KBanudpukaumu,

* MH(OPMALIMOHHAA nogaepXka W puanyYecku-npaBoBas
3awmTa YneHoB Accoumaumu;

* yneHam Accoumnauum BblaaeTcs
ycTaHoBneHHoro NpaeneHnem obpasua.
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LIST OF ABBREVIATIONS

ACPR — Association of Coloproctologists of Russia
BF — biofeedback

AC — anal sphincters

GIT — gastrointestinal tract

RP — radiopharmaceutical agent

PPS — perineal prolapse syndrome

0DS — obstructive defecation syndrome

TRUS — transrectal ultrasound

DFD — defecation functional disorder

TERMS AND DEFINITIONS

Perineal prolapse syndrome (PPS) is a set of dis-
eases that occur as a result of the descent or pro-
lapse of the pelvic organs. These diseases can ex-
ist as separate nosological forms (rectocele, rectal
prolapse, enterocele).
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Obstructive defecation syndrome (0DS)
is the disorder of rectal emptying caused by
anatomical changes in the posterior pelvic
floor, such as rectocele, internal invagina-
tion and prolapse of the rectum, enterocele
and sigmocele in combination with discoor-
dination and/or atrophy of the pelvic floor
muscles.

1. BRIEF INFORMATION ON THE DISEASE
OR CONDITION (GROUP OF DISEASES
OR CONDITIONS)

1.1 Definition

Rectal prolapse is the protrusion or exit of all
layers of the rectum outward through the anus
[1-3,73].

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024


https://crossmark.crossref.org/dialog/?doi=10.33878/2073-7556-2024-23-3-10-22&domain=pdf&date_stamp=2024-8-6

KITMHNYECKME PEKOMEHOALINU

CLINICAL GUIDELINES

Internal rectal prolapse is the invagination
of the wall of the rectum and/or sigmoid colon
without going outside, i.e. the wall of the rectum
prolapses into its lumen, but does not descent
through the anus [1,4-6,26].

Synonym: internal (intrarectal) invagination of
the rectum, rectal intussusceptions.

Anal canal prolapse is the prolapse of the walls of
the anal canal through the anus [1-3,12].
Synonym: prolapse of the anus.

1.2 Etiology and pathogenesis

External and internal prolapse of the rectum and
prolapse of the anal canal develop due to weakness
of the ligamentous-muscular structures of the
pelvic organs. These diseases are considered to be
nosological forms of perineal prolapse syndrome,
which occurs more often in females. Accordingly,
prolapse of the rectum of the anal canal is more of-
ten in the female half of the population. However,
men who have been exposed to characteristic risk
factors during their lifetime may develop pelvic
floor prolapse with prolapse or internal intussus-
ception of the rectum [1-3,8-12,18,21].

The risk of the disease in women increases with
complicated pregnancy and childbirth, including
with surgical procedures during delivery, with
rapid delivery, perineal ruptures, and with a large
fetus [8].

Rectal prolapse can develop as a result of heavy
physical exertion or intense sports, and not only
accompanied by weight lifting. The influence of
these factors is based on an increase in intra-ab-
dominal pressure, as well as sharp vertical loads
leading to displacement of the pelvic organsin the
sagittal plane [10].

Chronic bowel and lung diseases can be consid-
ered the next risk factor provoking pelvic organ
prolapse followed by prolapse of the rectum and
anal canal. Constipation, provoking frequent and
intense straining, persistent cough produces mul-
tiple sharp intra-abdominal pressure increase and,
as a result, overstretching of the musculofascial
structures of the pelvic floor, ensuring the normal
position of the organs.
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The peculiarities of the constitution of the body
and the structure of the rectum, which can cause
rectal prolapse, include a large depth of the recto-
uterine recess in women and recto-vesicular in
men, diastasis of levators, insufficient fixation of
the rectum to the sacrum, weakness of the anal
sphincter [10-12].

There are three main theories among the pathoge-
netic mechanisms of rectal prolapse. The first, the
so-called ‘hernia’ theory, describes the mechanism
according to which, with an increase in intra-ab-
dominal pressure, the loops of the small intestine
move into the Douglas pouch, pushing apart por-
tions of levators and having a direct effect on the
pelvic peritoneum and rectum. Under this pres-
sure, the anterior wall of the intestine gradually
begins to shift downwards, according to the type
of sliding perineal hernia, gradually reaching the
anus and, over time, falling out of it [12]. The sec-
ond theory is invagination.

The primary importance in the genesis of pro-
lapse is given to rectal invagination, which oc-
curs due to weakness of the ligamentous-muscu-
lar apparatus, and all other changes (‘relaxation
of the sphincter, cicatricial degeneration of
the intestinal wall’) are considered secondary
[13,14]. According to the third, neurogenic the-
ory of the genesis of rectal prolapse, prolapse
is based on primary lesion of the genital nerve,
which leads to pelvic floor prolapse and rectal
prolapse [15,16]. In clinical practice, sometimes
one has to deal with a combination of differ-
ent mechanisms of rectal prolapse, and the
above theories cannot explain the full variety
of cases of prolapse. Therefore, Altmeier W.A. et
al. suggested that the theory of sliding hernia
and the theory of invagination do not exclude,
but complement each other and make a cumu-
lative contribution to the pathogenesis of the
disease [17].

1.3 Epidemiology of the disease or condition
(groups of diseases or conditions)

Prolapse of the rectum and anal canal accounts for
an average of 9% of all coloproctological diseases
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or from 0.3% to 5.2% among patients in general
surgical hospitals [19,31,91].

Women over the age of 50 are 6 times more likely
than men to suffer from prolapse of the rectum
and anal canal [8,9,18,19,20]. It is traditionally be-
lieved that rectal prolapse is the result of severe
multiple births; however, about 1/3 of female pa-
tients with this disease have never given birth [2].
The peak incidence occurs in the seventh decade
in women's lives, but in men this problem can
develop at the age of 40 and earlier. Rectal pro-
lapse, which occurs at a young age, is most often
diagnosed against the background of autism, de-
layed psychomotor development, as well as vari-
ous mental illnesses requiring long-term use of
neuroleptics [21]. In 31% of patients, the disease
develops against the background of heavy physi-
cal labor [22].

1.4 Features of the coding of the disease or
condition (group of diseases or conditions)
according to the International Statistical
Classification of Diseases and Health-related
Problems

Diseases of the digestive system (XI).

Other intestinal diseases (K62).

K62.2 Prolapse of the anus.

K62.3 Rectal prolapse.

62.6 Ulcer of the anus and rectum.

1.5 Classification of the disease or condition
(group of diseases or conditions)

Oxford Radiological Classification [23]:

1. High recto-rectal invagination (prolapse re-
mains above the puborectal line).

2. Low recto-rectal invagination (prolapse is at
the level of the puborectal line).

3. High recto-analinvagination (prolapse reaches
the anal canal).

4. Low recto-analinvagination (prolapse is in the
anal canal, but does not go beyond the anal fold).
5. External rectal prolapse.

Classification of the RNMRC of Coloproctology
[1,24,63]:

Stages of rectal prolapse:

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

Stages Symptoms
1 The rectum protrudes only during defecation

2 | The rectum protrudes during defecation and
physical exertion

3 The rectum protrudes when walking

Phases of compensation of pelvic floor muscle
function [1,24]:
e Compensation phase — the prolapsed rec-
tum reduction by contraction of the pelvic floor
muscles;
® Decompensation phase — the rectum reduc-
tion is carried out only manually.
The degree of the anal sphincter failure [24,25]:
Degree Symptoms

1 Incontinence of gases

2 Incontinence of enema waters and liquid feces

3 Incontinence of all components of intestinal
contents

Explanations for the Diagnosis Formulation
When formulating a diagnosis, the presence of an
external and/or internal component should be re-
flected, the stage of prolapse with complete pro-
lapse, the phase of compensation for the function
of the pelvic floor muscles, as well as the degree
of insufficiency of the anal sphincter should be
indicated.

Examples of diagnosis formulations:

1. ‘Internal rectal prolapse. The fall of the perine-
um in the phase of compensation for the function
of the pelvic floor muscles.’

2. ‘Rectal prolapse of 1%t degree in the phase of
compensation of the pelvic floor muscle function,
the anal sphincter failure of 2" degree.’

1.6 Clinical picture of the disease or condition
(group of diseases or conditions)

The main clinical symptom is the presence of pro-
lapse or inversion of the rectum through the anus
during the act of defecation, followed by indepen-
dent or manual correction, mucus discharge from
the anus.

Patients with internal intussusception, as a rule,
complain of a feeling of incomplete emptying, dif-
ficulty in evacuating intestinal contents, a feeling
of obstruction at the exit from the rectum, which
together constitutes obstructive defecation

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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syndrome [5,26]. Also, incontinence of intestinal
contents (gases, liquid feces) is noted in 50-75%
of patients with rectal prolapse [23,27,28].

2. DIAGNOSIS OF THE DISEASE OR CONDITION
(GROUP OF DISEASES OR CONDITIONS), MEDICAL
INDICATIONS AND CONTRAINDICATIONS TO THE
USE OF DIAGNOSTIC METHODS

The necessary and sufficient criteria for the diag-
nosis of ‘rectal prolapse” are the data of a clinical
examination, namely, the data of a physical exami-
nation, which reveals a complete circular prolapse
or inversion of the rectum through the anus dur-
ing straining or defecation. In the absence of con-
firmation of rectal prolapse during clinical exami-
nation, the diagnosis is established on the basis
of objective data from instrumental examination
methods, primarily on the basis of defecography
[1,13,32,39,40].

2.1 Complaints and anamnesis

With external rectal prolapse, patients com-
plain about the fact that the rectum is turned
out through the anus during defecation, physi-
cal exertion or transition to an upright position.
The rectum that has fallen out is set on its own
or requires manual assistance. The fallen part of
the rectum can have different shapes, sizes and
lengths [29].

With internal rectal prolapse, the following com-
plaints are noted:

e Difficult emptying of the rectum;

® Feeling of incomplete emptying;

e The need for hand pressure on the perineum or
insertion of a finger into the lumen of the intes-
tine for emptying;

® Blood discharge during defecation (in the pres-
ence of a solitary ulcer or lesion of the mucous
layer of the rectum) [1,2,26,30].

All these symptoms are combined into obstructive
defecation syndrome.

Approximately 50-75% of patients with rectal
prolapse complain of fecal incontinence, and 25—
50% of patients complain of constipation [28-31].
When collecting history of the disease, one should
pay attention to the number of births, find out
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the nature of labor (rapid labor, instrumental as-
sistance), occupational hazards (heavy physical
exertion), the presence of constipation or chronic
lung diseases, i.e. identify factors contributing to
the development of rectal prolapse [22,32-34].

It is also extremely important not only to find out
how the clinical picture of the disease developed,
but also to identify those main factors that could
contribute to the development of the disease, as-
sess their severity at the present time, and the
possibility of their correction.

The main factors (producing) contributing to the
development of prolapse [1-3,8-12,22]:

e Heavy physical activity with increased intra-
abdominal pressure;

e Constipation and prolonged straining during
defecation;

¢ The degree of anal incontinence;

e Heredity;

Unstable stool;

® Pregnancy and childbirth;

e Chronic obstructive pulmonary diseases.
Careful consideration of all history factors is
extremely important when choosing a surgical
method.

2.2 Physical examination

It is recommended that all patients with suspect-
ed rectal prolapse undergo an external examina-
tion of the perineum and anus and a digital rectal
examination [1-3,7,16,18,24,25,30].

Grade of recommendation — C (Level of
evidence — 4)

Comment: Examination of the patient in a gyne-
cological chair allows you to detect rectal prolapse,
when all layers of the intestinal wall protrude be-
yond the anal canal during straining. The protruded
portion of the rectum may be in the form of a cylin-
der or a ball of different lengths and widths. At the
same time, during its palpation, in addition to the
mucous layer, the muscular layer of the intestinal
wall 1s determined. If rectal prolapse does not occur
during examination in the chair, it is necessary to
perform a squatting examination. As a rule, rectal
prolapse develops in patients with an asthenic body
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Table 1. Normal defecography parameters [39]

aps The position of the intestine relative to | Time of emptying of the Residual volume
Condition A .
the pubic-coccygeal line (cm) rectum (sec.) (%)
Rest -2.9+0.9 12.6 +4.2 16.5% + 5.3
Volitional contraction -1.7+1.2
Straining -5.6+1

type. In addition, there is evidence of the develop-
ment of this condition in patients with psychoneu-
rotic disorders. In case of internal rectal prolapse, an
excessive folding of the intestinal wall is determined
by digital examination. It is also possible to identify
a spasmodic puborectal muscle that does not relax
when strained, thickening and an ulcerative lesion
of the rectal wall in solitary ulcer.

2.3 Laboratory diagnostic tests

There is no specific laboratory diagnosis of rectal
prolapse. Laboratory diagnostic tests should be
done in patients during the planning of surgery to
exclude concomitant diseases and conditions, as
well as, if necessary, differential diagnosis.

2.4 Instrumental diagnostic tests
Instrumental check-up using endoscopic, radio-
logical and physiological methods makes it pos-
sible to determine the severity of perineal descent
syndrome, against which rectal prolapse occurs, as
well as the presence of concomitant signs of PPS
(rectocele, sigmocele, pelvic muscle dissinergia)
and the functional state of the large intestine, as
well as to exclude other coloproctological diseas-
es [37-39,44,45].

Itis recommended for all patients with suspected
rectal prolapse to undergoanoscopy and rectoro-
manoscopy [3,25,73].

Grade of recommendation — C (Level of
evidence — 4)

Comment: anoscopy and rectoromanoscopy can re-
veal excessive mobility of folds, which are embedded
in the tube of the rectoscope during straining —
a characteristic endoscopic symptom of internal
invagination. In addition, it is possible to identify
manifestations of solitary ulcer syndrome and vari-
ous changes in the rectal mucosa. They can be in the
form of small areas of infiltration and hyperemia,
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ulcerative lesions of 0.5-3 c¢cm in diameter, mainly
located along the anterior semicircle of the rectum
5-10 cm from the anus, as well as polypoid lesions,
sometimes circularly covering the intestinal wall.
Polypoid growths on the mucous layer of the rectum,
as manifestations of a solitary ulcer, occur in 25%
of cases.

In 18% of patients, areas of mucosal hyperemia are
detected, and in 57% of cases there are multiple
mixed changes in the rectal wall.

e Defecography is recommended for all patients
with suspected rectal prolapse [13,32,39,40].
Grade of recommendation — C (Level of
evidence — 4)

Comment: During defecography, the position of
the rectum relative to the pubic-coccygeal line is
determined at rest, with volitional contraction,
the time of its emptying and the residual volume.
Defecography data allow us to draw a conclusion
about the degree of PPS, to identify internal intus-
susception of the rectum and concomitant changes
such as rectocele, sigmocele and dyssynergia of the
pelvic floor muscles (Table 1).

e It is recommended in all patients with sus-
pected rectal prolapse, complaining of prolonged
stool delays (more than 3 days), to check the tran-
sit time through the gastrointestinal tract using
radiopaque or radioisotope markers [41-43].
Grade of recommendation — C (Level of
evidence — 4)

Comment: The total transit time is of great im-
portance for identifying slow-transit constipation,
which may be one of the triggers for the develop-
ment of rectal prolapse. At the same time, after
taking the contrast agent through the mouth, daily
X-ray monitoring of its passing through the gastro-
intestinal tract is carried out. The test is carried out
against the background of the patient’s usual diet,
and attention is also paid to the presence or absence

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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Table 2. Standards of indicators of complex sphincterometry [56]

Parameter Females Males
Average resting pressure (mm Hg) 41-63 43-61
Maximum contraction pressure (mm Hg) 110-178 121-227
Average contraction pressure (mm Hg) 88-146 106-190
Pressure gradient during volitional contraction, (mm Hg) 59-115 78-166
Maximum coughing pressure (mm Hg) 76-126 45-175
Minimum pressure during the PUSH test (mm Hg) 28-52 19-43
The percentage of relaxation during the PUSH test 19-40% 20-60%

of a stool during the diagnostic procedure. Normally,
the intestine is completely emptied of contrast sus-
pension within 48-72 hours. Transit time of over
72 hours indicates a disorder of intestinal function.
In functionally compromised segments, the contrast
agent stasis can exceed 96 hours. The interpretation
of the passage data on the large intestine should
be carried out taking into account the defecogra-
phy indicators. This makes it possible to determine
the functional features of the large intestine — the
predominance of slow-transit constipation or evacu-
ation disorders [39,40].

e Ttis recommended that all patients with rectal
prolapse undergo a study of the functions of the
sphincter (rectal occlusion apparatus) — sphinc-
terometry, and, if technically possible, a pudendal
nerves latency test [37,44—-47,51,55,57].

Grade of recommendation — C (Level of
evidence — 4)

Comment: Complex sphincterometry is performed
to assess the neuroprotective activity of the rectal
sphincter and determine the degree of anal incon-
tinence. The test is performed using a calibrated
pressure probe inserted into the rectum to a depth
of 3.5-4.0 cm, with a fatigue test of the muscles of
the external sphincter and pelvic floor muscles, as
well as a straining test to exclude DFD. The normal
parameters of complex sphincterometry are shown
in Table 2.

A pudendal nerves latency test is performed to as-
sess the somatic innervation of the pelvic floor
muscles. It is performed by stimulating the distal
branches of the pudendal nerves with a special elec-
trode at the point of their entry into the ischio-rectal
fossa at the sciatic spines. Normally, nerves latency
it is 2.0 + 0.2 ms. Patients with increased latency
of the genital nerves may have a greater degree of
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fecal incontinence after surgical correction of pro-
lapse, although no direct correlation between these
conditions has been found [46,47,55].

2.5 Other diagnostic tests are not available.

3. TREATMENT, INCLUDING DRUG AND
NON-DRUG THERAPY, DIET THERAPY,
PAIN RELIEF, MEDICAL INDICATIONS AND
CONTRAINDICATIONS TO THE USE OF TREATMENT
METHODS

3.1 Conservative treatment

® Conservative treatment is recommended for all
patients with rectal and anal prolapse to correct
constipation [48-50].

Grade of recommendation — A (Level of
evidence — 1)

Comment: The special literature does not contain
data on the treatment of rectal and anal prolapse
in adults by conservative methods. Conservative
treatment is exclusively symptomatic and is aimed
at normalizing the motor evacuation function of the
large intestine, eliminating or reducing the intensity
of pain syndrome, reducing the severity of inflam-
matory changes in the wall of the rectum, as well as
anal incontinence. In patients with severe concomi-
tant diseases, when the risk of surgical treatment
exceeds the expected effect of surgery, a number of
techniques can be used to reduce the negative ef-
fects of prolapse of the rectum and anal canal —
manual assistance for defecation, exercises aimed at
increasing the tone of the pelvic floor muscles.

® BF therapy is recommended for patients with
internal rectal prolapse and DFD [45,51-53].
Grade of recommendation — C (Level of
evidence — 5)
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Comment: The purpose of the therapy is to simulate
the mode of operation of the pelvic floor muscles
necessary for the effective act of defecation. The
method is based on the principle of feedback, which
consists in providing the patient with audiovisual in-
formation about the condition and changes in some
of their own physiological processes. In practice,
this is implemented in the form of installing sensors
in the anal canal, on the skin of the perineum or
abdominal press, and displaying data on the condi-
tion of muscles from them on a screen in front of the
patient’s eyes. Depending on the signals received,
the patient can change muscle contractions with the
help of volitional efforts and improve the function
of the pelvic floor muscles. The exercises are per-
formed 15-30 times. The course is 10-15 sessions.
According to various data, the effect of BF therapy is
noted in 70% of patients with DFD, and in 50% the
effect persists in the long-term period [45,51-53].

3.2 Surgical treatment

The surgical method is the main one in the treat-
ment of rectal prolapse. There are many ways to
correct rectal prolapse. Depending on the access,
they are divided into perineal and transabdominal
surgeries.

The choice of the operation depends on the age
of the patient, the presence of severe comorbidi-
ties, the state of motor evacuation function of the
intestine, the preferences of the surgeon and his
experience.

Transabdominal procedures are preferred in pa-
tients without severe comorbidities and a low de-
gree of anesthetic risk, whereas perineal surgeries
are usually performed in elderly and senile pa-
tients with severe comorbidities [59-62,64-82].

3.2.1. Transabdominal procedures

e With a low degree of anesthetic risk, surgical
treatment with transabdominal access is recom-
mended for patients with rectal prolapse [60-62].
Grade of recommendation — A (Level of
evidence — 1)

Comment: Transabdominal procedures provide
better functional results and a low recurrence
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rate (6-15%) compared to transperineal, which
makes them the surgery of choice in the treatment
of rectal prolapse [59]. Almost all transabdomi-
nal surgeries can be performed both openly and
laparoscopically.

Suture __rectopexy —
Zerenin-Kummel

To the right of the rectum, at the level of the prom-
ontorium, the pelvic peritoneum is opened. The in-
cision extends down to the bottom of the Douglas
pouch, skirting the gut in front. The rectum is mo-
bilized along the posterior and right lateral semi-
circles to the levators. Then, starting from the tip of
the sacrum, 3—4 sutures are applied distally with a
non-absorbable material (polyamide), capturing the
longitudinal ligament of the sacrum. With the same
sutures, starting from the bottom, the anterior wall
of the rectum is stitched. When tying the sutures,
the intestine rotates 180° with its fixation to the
sacrum. The pelvic peritoneum is sutured above the
intestine to create a duplicate in order to eliminate
the deep Douglas pouch [63]. According to the lit-
erature, the recurrence rate after suture rectopexy
ranges from 3% to 14% [24,63]. This technique can
cause constipation or exacerbation of existing tran-
sit disorders in the long term after surgery in 50% of
operated patients [24].

Posterior rectopexy (the surgery by Wells)

The pelvic peritoneum is dissected on both sides
of the rectum, exposing the promontorium. The in-
testine is mobilized along the posterior and lateral
semicircles to the level of levators. A polypropylene
mesh (8 x 3 cm) is sewn to the sacrum with two
sutures using a non-absorbable material (polyam-
ide) in a transverse direction to the axis of the sa-
crum. The mobilized intestine is placed on the mesh
without excessive tension, and the free edges of
the mesh are fixed with a non-absorbable material
(polyamide) to the side walls of the intestine (2 su-
tures on each side). The pelvic peritoneum is sutured
above the mesh. The recurrence rate after posterior
rectopexy is 6-15%, and improvement in retention
in the postoperative period occurs in 3-40% of pa-
tients [68-70]. The probability of constipation rang-
es from 19% to 45% [71].

the surgery by
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After dissection of the pelvic peritoneum to the right
of the rectum, it is mobilized along the anterior and
right lateral semicircles to the lateral ligament. In
men, the intestine is mobilized along the anterior
semicircle to the border of the middle and lower rec-
tum. In women with additional rectocele, the sur-
gery is performed with splitting of the rectovaginal
septum and mobilization of the anterior wall of the
intestine to the anal sphincter. Polypropylene mesh
(10 x 3 cm) is sewn with three or four non-absorb-
able sutures (polyamide) to the entire surface of the
mobilized anterior wall of the rectum. In women, the
posterior arch of the vagina is fixed with two addi-
tional stitches to the mesh. Then the free end of the
mesh is attached to the periosteum of the 1st sacral
vertebra with two non-absorbable sutures (polyam-
ide), and the procedure is completed by suturing the
pelvic peritoneum over the mesh. Recurrence rate
after recto (colpo)sacropexy is 3-15%, and the aver-
age rate of postoperative complications is 23%. The
occurrence or increase in the severity of constipation
in the postoperative period was noted only in 14.4%
of patients [64-67].

3.2.2. Perineal procedures

It is recommended that in case of rectal prolapse
in elderly and senile patients with severe comor-
bidities and conditions, to perform operations
with perineal access [25,74-83].

Grade of recommendation — B (Level of
evidence — 2)
Comment:

The Delorme’s procedure

Transanally, 2 cm up from the dentate line, the mu-
cous layer of the rectum is circularly dissected. The
latter is acutely separated from the muscle layer of
the protruded part of the intestine and cut off. Four
or five vertical stitches are applied to the muscu-
lar wall of the rectum to create a muscle roller, and
then the integrity of the mucous layer is restored.
The positive side of this surgery is the less injury
rate. However, a recurrence rate after this method
is higher than with transabdominal surgery, and
is 4-38% [75,76]. Inflammatory complications,

KIMMHAYECKME PEKOMEHOALMMA.
Buinaperue npamoit knwku (K62.2, K62.3), sapocnsie

urinary retention, bleeding and constipation oc-
cur in the postoperative period in 4-12% of cases
[74,77].

Perineal rectal resection (Altmeier’s procedure)
A circular incision of the entire thickness of the
rectal wall is made 2 cm above the dentate line.
Transanally, the rectum and distal sigmoid are mo-
bilized with ligation of blood vessels in maximum
proximity to the intestinal wall to a level at which
further intestinal prolapse is impossible. After cross-
ing the colon and removing the specimen, an anas-
tomosis is applied with a manual suture or with the
help of a stitching device.

With low injury of this surgery, the complication
rate reaches 10-12%, including bleeding from the
suture line, pelvic abscesses and anastomosis leak-
age [78]. The recurrence rate ranges from 16% to
30% [2,20,79,80]. A number of surgeons perform
levatoroplasty in addition to rectosigmoidectomy.
There are reports in the literature that the use of
levatoroplasty reduces the recurrence rate to 7%
[81,82].

Transanalproctoplasty (Longo procedure)

The operation is performed in patients with internal
rectal prolapse, not complicated by a solitary ulcer.
When performing this surgery, two special circu-
lar stitching devices are used. An anoscope is in-
serted into the anal canal, the invaginated wall of
the rectum is identified. Then two muco-muscular
semi-sutures are applied to the anterior semicircle
of the rectum (vicryl on a 5/8 needle), capturing
the invaginate. The distance between the sutures is
1-2 cm, depending on the severity of the prolapse.
After inserting the head of the device into the rec-
tum, stitches are tied on it and excess tissues are
resected using a circular stapler. They do the same
with the back wall.

The incidence of complications after the Longo pro-
cedure varies from 15% to 37% [83-87]. The imper-
ative urge to defecate is most common (40%), but
dafter a year it persists in only 10% of patients [88].
According to the literature, good functional treat-
ment results in the first months after surgery reach
90%, but after 18 months, recurrent symptoms are
noted in 52% of patients [89,90].

CLINICAL GUIDELINES.
Rectal prolapse (62.2, 62.3), adults

17



KITMHUYECKME PEKOMEHOALINUA

CLINICAL GUIDELINES

4. MEDICAL REHABILITATION
AND SANATORIUM AND RESORT
TREATMENT, MEDICAL INDICATIONS AND
CONTRAINDICATIONS TO THE USE OF MEDICAL
REHABILITATION METHODS

4.1 Rehabilitation

® Rehabilitation measures are recommended for
all patients who have undergone surgery for rectal
prolapse [25,91].

Grade of recommendation — C (Level of
evidence — 5)

Comment: General principles of rehabilitation after
surgical treatment of rectal prolapse:

1. Comprehensive assessment of the patient’s ini-
tial condition and formulation of the rehabilitation
program;

2. Drawing up a plan of diagnostic and therapeutic
measures necessary for rehabilitation;

3. Multidisciplinary principle of organization of re-
habilitation care;

4. Monitoring the effectiveness of the therapy dur-
ing the rehabilitation treatment and at the end of
the rehabilitation course.

Stages of rehabilitation of patients after surgical
treatment:

The 1st stage is early rehabilitation, from 2 to
7 days after surgery. During this period, the patient
is hospitalized for 3-5 days. At this stage, hemo-
stasis, wound process (including infectious and in-
flammatory complications) and relief of postopera-
tive pain syndrome are monitored. Stage 2: for 21
days on an outpatient basis, subject to the medical
and wellness regime. It is also important to control
physical activity, which helps to accelerate repara-
tive processes and healing of postoperative wounds.
Therapeutic nutrition is one of the important com-
ponents of postoperative rehabilitation at an early
stage and helps to normalize the function of the
gastrointestinal tract, eliminate constipation and
normal stool consistency. To this end, patients are
recommended to consume an adequate amount of
liquid and dietary fibers with high water retention
capacity, which allows them to soften the consisten-
cy of the stool and restore full-fledged defecation,
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excluding the need for straining to empty the
rectum.

The 3rd stage from 30-45 days after the surgery
is carried out by a multidisciplinary team, includ-
ing a coloproctologist, a gastroenterologist and a
functional diagnostics doctor. The essence of the
rehabilitation process at this stage is the dynamic
control over the general (somatic and psychoemo-
tional) condition of the patient. A complex of
diagnostic and therapeutic measures is being
carried out aimed at correcting disorders of the
motor evacuation function of the large intestine,
monitoring physical activity. This stage is aimed
at regulating the function and strengthening the
pelvic floor muscles (the Kegel gymnastics), and
continuing to eat a sufficient amount of liquid
and dietary fiber. In patients with a dissynergic
reaction of the pelvic floor muscles, BF therapy is
performed.

If there is insufficient effect from the treatment, the
course is repeated after 3 months. Also, BF therapy
and tibial neurostimulation are prescribed in re-
peated courses in the presence of symptoms of anal
incontinence. Follow-up examinations are carried
out in 1, 3, 6 months after surgical treatment. The
results are evaluated using quality of life question-
naires and a scale of evacuation disorders. In addi-
tion, an instrumental examination is necessary in 6,
12, 24, 36 months after surgery for an objective as-
sessment of the anatomical and functional state of
the pelvic organs.

5. PROPHYLAXIS AND DISPENSARY
OBSERVATION, MEDICAL INDICATIONS
AND CONTRAINDICATIONS TO THE USE OF
PREVENTIVE METHODS

5.1 Prophylaxis
Prevention of rectal prolapse consists in eliminat-

ing risk factors for the development of the disease:
increased intra-abdominal pressure during severe
physical exertion, constipation, chronic lung dis-
eases, effective treatment of complications after
childbirth, adequate implementation of obstetric
and gynecological manuals.
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As a primary prevention of recurrence of the
disease, with signs of functional disorders of
the large intestine (constipation), conservative
therapy is prescribed before surgical treatment,
aimed at selecting a diet with the inclusion of
high-fiber foods and a large amount of liquid in
the diet. In cases where intestinal function can-
not be improved with the help of a diet, laxa-
tives and gastrointestinal motility stimulants
should be used. In addition, the functional state
of the pelvic floor muscles and anal retention is
assessed.

5.2 Dispensary observation

Dynamic follow-up by a coloproctologist is recom-
mended for patients who have undergone surgical
treatment for rectal prolapse [1,25].

Grade of recommendation — C (Level of
evidence — 5)

Comment: All patients who have undergone surgi-
cal treatment for rectal prolapse need the dynamic
supervision by a coloproctologist during the first
year (once every 6 months). Subsequently, this cat-
egory of patients requires follow-up examinations
once a year to monitor the condition of the pelvic
floor muscles and pelvic organ function [1,25].

6. ORGANIZATION OF MEDICAL CARE

Medical care, with the exception of medical care
within the framework of clinical testing, in accor-
dance with Federal Law No. 323-FZ 0f 11/21/2011
(ed. dated 12/28/2022) ‘On the basics of public
Health care in the Russian Federation’, Decree of
the Government of the Russian Federation dated
11/17/2021 No. 1968 ‘On Approval of the Rules
for the Phased Transition of Medical organiza-
tions to Medical care based on clinical recom-
mendations developed and approved in accor-
dance with Parts 3, 4, 6-9 and 11 of Article 37 of
the Federal Law ‘On the basics of public Health
care in the Russian Federation’ is organized and
provided:
1) in accordance with the regulations on the or-
ganization of medical care by type of medical

KIMMHAYECKME PEKOMEHOALMMA.
Buinaperue npamoit knwku (K62.2, K62.3), sapocnsie

care, which is approved by the authorized fed-
eral executive authority;

2) in accordance with the procedures for provid-
ing assistance in the ‘coloproctology’ profile,
which is mandatory for all medical organiza-
tionsin the territory of the Russian Federation;

3) basedonthe presentclinicalrecommendations;

4) taking into account the standards of medical
care approved by the authorized federal execu-
tive authority.

Hospitalization of patients with rectal prolapse is

carried out as planned in order to perform surgery.

The treatment of patients in this category is car-

ried out in a specialized coloproctological hospi-

tal. Medical care for patients with rectal prolapse
is provided by coloproctologists.

Indication for hospitalization:

e Confirmed diagnosis of rectal prolapse and/or
anal prolapse and/or internal intussusception
of the rectum.

Indications for the patient’s discharge:

e With sustained improvement, when the patient
can continue treatment on an outpatient basis
without compromising his health under the su-
pervision by a coloproctologist

¢ In the absence of indications for further treat-
ment in the hospital

e If necessary, transfer the patient to another
medical institution

e At the request of the patient or his legal
representative

e In cases of non-compliance with the patient’s
prescriptions or internal regulations of the hos-
pital, if this does not threaten the patient’s life
and the health of others.

7. ADDITIONAL INFORMATION (INCLUDING
FACTORS AFFECTING THE OUTCOME
OF THE DISEASE OR CONDITION)

Negatively affect the outcome of treatment:

1. The addition of infectious complications.

2. Disorder of the stool (diarrhea or constipation).
3. The patient’s failure to comply with restric-
tions on physical activity and physical exertion.

CLINICAL GUIDELINES.
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CRITERIA FOR ASSESSING THE QUALITY OF MEDICAL CARE

Criteria for assessing the quality of primary health care for adults with external and internal
rectal prolapse and anal canal prolapse

Ne . N Assessment of the
Quality assessment criteria . .
n/n implementation
1 | An appointment (examination, consultation) by a coloproctologist/surgeon was performed Yes/No
2 | Avisual assessment for pathology of the sigmoid and rectum (at diagnosis) was performed Yes/No
3 | Atransrectal digital examination of the rectum was performed Yes/No

Criteria for assessing the quality of specialized medical care for adults with external and inter-
nal rectal prolapse and anal canal prolapse

Ne . S Assessment of the
n/n Quality assessment criteria implementation
1. | Transrectal digital examination was performed (at diagnosis) Yes/No

2. | Anoscopy and proctoscopy were performed Yes/No

3 Defecography was performed Yes/No

4. | Sphincterometry was performed Yes/No

5 Operation for external and/or internal rectal prolapse and/or anal canal prolapse was Yes/No

performed
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AIM: to compare the clinical and diagnostic features and quality of life in patients with different types of idiopathic
megabowel.
PATIENTS AND METHODS: 157 patients with idiopathic megacolon/megarectum, confirmed by barium enema, were
divided on 3 groups: 1) distal idiopathic megabowel (megarectum + distal third of sigmoid colon dilatation); 2) idio-
pathic megacolon (variable extent of colon dilatation with a normal size rectum); 3) idiopathic megabowel (megar-
ectum + variable extent of colon dilatation). Hirschsprung’s disease was excluded in all patients based on complex of
clinical features, barium enema and anorectal manometry results and (if needed) rectal Swenson’s biopsy.
RESULTS: the cohort included 70 (44.6%) patients with distal idiopathic megabowel, 50 (31.8%) patients with
idiopathic megacolon and 37 (23.6%) patients with idiopathic megabowel. Wexner constipation scale rate, rate of
integral parameters “abdominal discomfort” and “defecation difficulties”, summary assessment of quality of life
by IBSQOL questionnaire did not differ between groups (p > 0.05). At the same time patients with distal idiopathic
megabowel were statistically significant younger (p < 0.01), had significant higher rate of faecal incontinence due
to faecal impaction overflow (p < 0.01), had less often bowel movement. Also these patients had significant higher
rate of distal contrast retention (p < 0.01) during gut transit test, but their colonic transit time was slight faster
(p = 0.04).In multivariate analysis both megarectum (OR = 25.42; 95% (I 5.01-128.92) and insufficiency of anal
sphincter (OR = 4.71; 95% (I 1.38-16.14) were independent predictors of faecal incontinence. The surgical treat-
ment was performed most often in idiopathic megacolon group (p < 0.01), mainly due to colon volvulus. The most
patients with distal idiopathic megabowel (97.1%) were successfully maintained with a conservative treatment.
CONCLUSION: there was not substantial difference in clinical features and quality of life in patients with different
types of idiopathic megabowel, except of significant higher rate of faecal incontinence and less often bowel move-
ment in distal idiopathic megabowel group. Faecal incontinence in these patients is linked disturbance rather intes-
tinal, than anal component of continence. The necessity in surgical treatment was rising most often in cases of idio-
pathic megacolon. The conservative treatment was quite effective in most patients with distal idiopathic megabowel.
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INTRODUCTION

Idiopathic megabowel/megarectum is usually un-
derstood as chronic dilatation of the entire large
intestine or any part of it, developing for unknown
reasons. The term ‘idiopathic” just emphasizes the
uncertainty of the etiological factor. Accordingly,

KHMHM"IGCKGSI KApPTUHA U KQ4YeCTBO XMU3HU NALUMEHTOB
C PA3JIM4HBIMU TUMAMU METAKONOH

Revised — 04.07.2024

Accepted for publication — 01.08.2024

the diagnosis is established by excluding all
known causes, primarily Hirschsprung’s disease,
anorectal malformations and extra-intestinal
etiology associated with endocrinological, neu-
ropsychiatric disorders and connective tissue dis-
eases. The entire large intestine, as well as one or
more of its parts, can be pathologically dilatated.
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In English-language literature, 3 types of mega-
bowels are usually described:

1. Idiopathic megabowel — dilatation of the co-
lon or its section;

2. Idiopathic megarectum — rectal dilatation;

3. Idiopathic megabowel/megarectum is a dilata-
tion of the entire large intestine, that is, a combi-
nation of megabowel with megarectum [1,2].

The dilatation of the colon itself can also be of
various lengths and site. According to the Russian
clinical guidelines for the diagnosis and treatment
of idiopathic megabowel, approved in 2021, the
following types of megabowels are distinguished
by length:

1. Megasigma — dilatation of the sigmoid colon;
2. Left — sided megabowel — dilatation of the
sigmoid and descending colon;

3. Subtotal megabowel — spreading of the lesion
to the hepatic flexure;

4. Total megabowel — dilatation of the entire co-
lon and caecum [3].

However, in our clinical practice, there have been
patients with an isolated megatransversum or
with localization of megabowels in the area of
the splenic flexure. Earlier, we tried to character-
ize the clinical picture of idiopathic megabowel
and its relationship with the results of objective
diagnostic methods, as well as patients” assess-
ment of quality of life [4,5]. However, it is logical
to assume that different types of megabowel can
manifest themselves in different ways and have a
different impact on the quality of life of patients.
Therefore, the purpose of this analysis was to com-
pare the severity of clinical symptoms, quality of
life and diagnostic test results in patients with
different types of megabowel.

PATIENTS AND METHODS

The retrospective cohort single-center study in-
cluded 157 patients with idiopathic megabowel/
megarectum who were under control from 2002 to
2023. The presence of megabowel/megarectum in
all cases was confirmed by barium enema on the
cleansed bowel (irrigoscopy) in accordance with
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Russian clinical guidelines for the treatment of
idiopathic megabowel [3]. Hirschsprung’s disease
was excluded in all patients based on the com-
bination of the by clinical data, irrigoscopy and
anorectal manometry. In doubtful cases (n = 24),
in the presence of contradictions in these tests,
a full-layer Swenson’s biopsy of the rectal wall
was performed using a modified technique [6] and
the preservation of the ganglia of the intermus-
cular and submucosal plexuses was confirmed by
morphology.

Based on the results of irrigoscopy, the patients
were divided into 3 subgroups. The first group in-
cluded patients with distal large intestine dilata-
tion, which meant megarectum or megarectum in
combination with distal third sigmoid colon dila-
tation. The second subgroup (isolated megabow-
el) consisted of patients who had colon dilatation
of various localization and extent with a normal
size of the rectum. The third subgroup included
those patients in whom megarectum was com-
bined with megabowel. The comparison of clinical
symptoms was carried out both by binary features
of the presence or absence of symptoms and his-
tory data, and by quantitative features of the se-
verity of symptoms on a point scale, which were
evaluated using a special questionnaire in 121 pa-
tients. In this way, the severity of the indicators
‘abdominal discomfort” and ‘defecation difficul-
ties’ was calculated, as well as the time of the dis-
ease and the preservation of the urge to defecate,
the frequency of independent stools and the fre-
quency of defecation, provided that enemas and
laxatives were not used, the severity of constipa-
tion according to the modified Wexner's scale. The
calculation method was described in more detail
earlier [4]. A comparative assessment of the qual-
ity of life (QOL) was performed in 93 patients us-
ing the IBSQOL questionnaire [7]. The analysis
took into account the aggregated assessment, as
well as the impact of megabowel on the emotional
sphere, mental health, sleep, general tone, physi-
cal activity, nutrition, social activity, ability to
perform basic activities and sexual relations on a
point scale.
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A study of transit through the gastrointestinal
tract (GIT) was performed in 95 patients. At the
same time, the total transit time (TTT) was taken
into account on a point scale, where TTT was up to
24 hours, 2448 hours, 49-72 hours, 73-96 hours
and more than 96 hours corresponded to 1, 2, 3, 4
and 5 points, as well as the presence or absence of
distal delay, that is, predominant contrast delay in
the sigmoid and the rectum. The recto-analinhibi-
tory reflex test, as a way to exclude Hirschsprung’s
disease, was performed in all patients included
in the study. In addition, the functional state of
the anal sphincter was assessed in 90 patients.
The test was performed on various diagnostic de-
vices and in various ways, including high-resolu-
tion anorectal manometry using open stationary
perfusion sensors, profilometry (stretching open
perfusion sensors), sphincterometry (closed sta-
tionary manometric sensors) and total surface
electromyography. Thus, comparative analysis was
not possible. Therefore, a qualitative assessment
was performed on the binary basis of the pres-
ence/absence of anal sphincter incontinence ac-
cording to the conclusion of a pathophysiological
study in accordance with previously defined norms
for each of the methods [8,9].

It should be noted that due to the retrospec-
tive nature of the analysis, defects in filling out
questionnaires by patients, as well as the unequal
scope of the examination and the technical limi-
tations of the diagnostic tests themselves, the
number of observations for each of the compared
signs could be different. Therefore, the tables in-
dicate the number of cases in the corresponding
lines.

Statistical Analysis

Statistical analysis was performed using the
STATISTICA software version 13.3 (TIBCO, USA).
Qualitative signs were described by absolute and
relative rates. Quantitative variables were repre-
sented by medians (Me) and 1t and 3" quartiles
(Q1; Q3). The comparison of subgroups by binary
features was performed using Pearson’s criterion
c2. In the case of statistically significant differ-
ences, a pairwise comparison of subgroups was
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performed using the two-way accurate Fisher’s ex-
act test with the Benjamin-Hochberg’s correction.
Differences in quantitative characteristics were
assessed using the analysis of variance of the
Kraskel-Wallis H-test, with pairwise compari-
son by the Mann-Whitney U-test, also with the
Benjamin-Hochberg’s correction. The effect of
the functional state of the anal sphincter and the
presence or absence of megarectum on the rate of
fecal incontinence was assessed by the method of
multiple logistic regression. The differences were
considered as statistically significant at p < 0.05.

RESULTS

The distribution of patients by megabowel types
was as follows: the majority of patients with
distal large intestine dilatation (1st subgroup)
were 70 (44.6%) cases. Isolated megabowel with
normal rectal size (subgroup 2) occurred in 50
(31.8%) cases. At the same time, the majority
of patients — 38 (76.0%) out of 50 — were di-
agnosed with megasigma. In the remaining 12
(24.0%) cases, an isolated megatransversum was
detected in 6 patients, in 1 patient — a combina-
tion of it with a dilatation of the right colon, in
1 more — a dilatation of only the ascending colon
and caecum. In 4 cases, there was a subtotal (up to
the hepatic flexure) or total megabowel. Finally,
the combination of megarectum with megabowel
(3rd subgroup) was found in 37 (23.6%) patients.
Of these, three, in addition to the expansion of
the sigmoid colon, revealed an expansion of the
proximal sections — subtotal megacolon in two
and total in one patient. There were no significant
differences in gender between the subgroups of
patients. The frequency of complaints of consti-
pation and lack of independent stools was also
very close. Statistically significant differences
were noted in the frequency of complaints of fecal
incontinence and the detection of distal contrast
delay in the study of transit through the gastro-
intestinal tract (p < 0.0001 for both features).
Thus, fecal incontinence most often bothered pa-
tients with distal large intestine dilatation, less
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Table 1. Comparison of subgroups by binary features (Pearson’s criterion ( x2), with pairwise comparison — two-sided exact Fisher

criterion)
Megabowel type
. Megarectum
Distal Megabowel
Feature n/N (%) n/N (%) + megabowel p
(1) ) P
(3)
Gender Male 46/70 (65.7) 22/50 (44.0) 21/37 (56.8) 0.0608
Female 24/70 (34.3) 28/50 (56.0) 16/37 (43.2)

Complaints of constipation 61/67 (91.0) 41/49 (83.7) 31/35 (88.6) 0.4783

Independent stool preserved 53/61 (86.9) 39/46 (84.8) 25/33 (75.8) 0.3670

Complaints of fecal incontinence 47/68 (69.1) 5/50 (10.0) 10/34 (29.4) <0.0001
p,, < 0.0001
p,,=0.0004
p,.=0.040

Distal delay (transit test) 18/25 (72.0) 1/35 (2.9) 6/18 (33.3) <0.0001
p,., < 0.0001
P,,=0.016
p,..=0.0066

Anal sphincter in continence 16/39 (41.0) 7/28 (25.0) 4/23 (17.4) 0.1146

History of volvulus 4/70 (5.7) 28/46 (60.9) 12/32 (37.5) <0.0001
p,., < 0.0001
p., =0.0002

Surgical treatment 2/69 (2.9) 36/49 (73.5) 18/37 (48.6) <0.0001
p,,<0.0001
p,,<0.0001
p,.=0.025

Fisher’s exact test)

Table 2. The relationship of fecal incontinence with the presence of megarectum and the anal sphincter incontinence (two-side

Feature Fecal incontinence p
Yes (n (%)) No (n (%))
Megarectum Yes 57 (55.9) 45 (44.1) < 0.0001
No 5 (10.0) 45 (90.0)
Total 62 (40.8) 90 (59.2)
Anal sphincter in continence Yes 17 (65.4) 9 (34.6) 0.0177
No 22 (35.5) 40 (64.5)
Total 39 (44.3) 49 (55.7)

often — when combining megarectum with meg-
abowel, and even less often — in patients with
isolated megabowel. The differences were signifi-
cant for all pairwise comparisons. A similar pat-
tern was observed with respect to distal contrast
delay: its frequency in the 1st subgroup was sta-
tistically significantly higher than in the 2nd and
than in the 3rd. And in the 3" subgroup — more
than in the 2", The need for surgical treatment
most often arose in patients with isolated mega-
bowel, mainly due to the sigmoid colon volvulus.
On the contrary, the vast majority of patients with
distal-only dilatation responded satisfactorily to
conservative treatment (Table 1).

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

To clarify the mechanism of fecal incontinence,
an assessment of its relationship with the pres-
ence of megarectum and the functional state of
the anal sphincter was carried out. According to
the analysis of the conjugacy tables, the detection
rate of fecal incontinence was significantly high-
er in the presence of both megarectum and anal
sphincter incontinence (Table 2).

In multivariate analysis by the method of mul-
tiple logistic regression, the presence of megar-
ectum and/or incontinence of the anal sphincter
were significant independent predictors of the
occurrence of fecal incontinence. The odds ratio
for megarectum was 25.42 (95% CI: 5.01-128.92),
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Table 3. The effect of the presence of megarectum and the functional state of the anal sphincter on the detection rate of fecal

incontinence (multiple logistic regression)

95% Coincidence Interval
Feature OR " - p
Lower margin Upper margin
Megarectum 25.42 5.01 128.92 < 0.0001
Anal sphincter in continence 4.71 1.38 16.14 0.0136

for sphincter incontinence — 4.71 (95%CI: 1.38-
16.14) (Table 3). It should also be noted that op-
erations on the perineum and anal canal in the
past were performed in 5 (3.2%) of 157 patients,
none of whom complained of fecal incontinence,
and manometric features of anal sphincter incon-
tinence were detected in only one.

When comparing the severity of those features
and symptoms that could be assessed on a point
scale, quality of life indicators in patients with
different types of megabowel/megarectum using
the Kruskal-Wallis H-test of variance analysis, sig-
nificant differences were found in age, defecation
rate (provided that laxatives and enemas are not
used) and the ability to perform basic activities.
A significant difference was also noted in the de-
gree of severity of transit difficulties according
to the passage of barium suspension in the gas-
trointestinal tract. At the same time, no signifi-
cant differences were found in the magnitude of
the integral indicators ‘abdominal discomfort” and
‘defecation difficulties’, as well as the intensity of
constipation on the Wexner's scale and the overall
assessment of quality of life. According to a pair-
wise comparison of subgroups using the Mann-
Whitney U-test, patients with distal large intes-
tine dilatation alone were significantly younger
than patients with both isolated megabowel and
in the case of a combination of megabowel and
megarectum. The defecation rate, provided that
laxatives and enemas were not used, was also sig-
nificantly lower than in patients with megabowel.
The assessment of the ability to perform basic
work (business, education, household) by patients
with a combination of megabowel and megarec-
tum was significantly lower than in the subgroup
of patients with isolated megabowel. It was not
possible to confirm the difference in the degree of
transit difficulties by pairwise analysis (Table 4).
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Additionally, a comparative analysis of the values
of the integral indicators ‘abdominal discomfort’,
‘defecation difficulties” and the intensity of con-
stipation on the Wexner’s scale, as well as the de-
gree of preservation of urge to defecate, depend-
ing on the presence or absence of megabowel and
megarectum, was carried out. In the first case, for
this purpose, the 1st subgroup was compared with
the combined 2nd and 3rd ones (Table 5), in the
second case — the 2nd subgroup was compared
with the combined 1st and 3rd ones (Table 6). The
presence of megabowel was significantly associ-
ated with a lower severity of bowel movement dif-
ficulties and constipation on the Wexner's scale
(p = 0.03 and p = 0.02, respectively). There were
no significant differences in these clinical param-
eters in patients with and without megarectum
(Table 6).

DISCUSSION

The present analysis largely confirmed the re-
sults of the classic work by Gattuso, J.M. and
Kamm, M.A. (1997), which described the features
of clinical symptoms and tests results for patients
with idiopathic megabowel and megarectum [10].
In dividing patients into subgroups, we relied on
the methodology described in this publication. It
should be noted, however, that the above-men-
tioned authors, singling out a group of patients
with idiopathic megarectum, attributed to it
those who demonstrated dilatation of the rectum
and ‘various degrees of sigmoid colon’, without
specifying the extent of the dilatation. Thus, pa-
tients of the 1st and most of the 3rd subgroups
in the study belong to this type. In many ways,
the approach of Gattuso J.M. and Kamm M.A. is de-
termined by the method of diagnosis. On the one
hand, in the retrospective, more representative
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Table 4. Clinical symptoms and assessment of quality of life in various types of megabowel (Kruskal-Wallis H-test, pairwise com-

parison — Mann-Whitney U-test)

Megabowel type
Feature Distal Megabowel Megarectum + p
(1) (2) Megabowel(3)
n | Me(Q1;Q03) | n | Me(Q1;03) | n | Me (01;03)
Age (years) 70 18.0 50 36.5 37 30.0 < 0.0001
(17.0; 22.0) (28.0; 51.0) (22.0; 46.0) | p,, < 0.0001
p,.<0.0001
Independent stool (points) 56 2.0 36 3.0 28 2.0 0.2760
(1.0; 5.0) (1.0; 4.0) (1.0; 4.0)
Defecation rate (points) 55 3.0 40 4.0 26 4.0 0.0152
(2.0; 3.0) (2.5; 5.0) (2.0; 5.0) p,,=0.024
Urge to defecate (points) 53 2.0 33 2.0 24 2.0 0.6263
(1.0; 4.0) (1.0; 3.0) (1.0; 2.0)
‘Abdominal discomfort’ (points) 42 11.5 33 11.0 25 11.0 0.9833
(7.0; 15.0) (8.0; 14.0) (7.0; 15.0)
‘Defecation difficulties” (points) 43 9.0 33 7.0 22 6.0 0.1001
(6.0; 12.0) (4.0; 10.0) (5.0; 10.0)
Anamnesis duration (points) 63 4.0 47 4.0 31 4.0 0.7897
(3.0; 4.0) (2.0; 5.0) (2.0; 5.0)
Constipation intensity (Wexner's scale) | 43 14.0 33 10.0 22 12.5 0.0703
(10.0; 17.0) (7.0; 15.0) (9.0; 15.0)
IBSQOL Emotional sphere 41 68.8 28 75.0 22 59.4 0.2779
(56.3; 75.0) (53.1; 87.5) (37.5; 81.3)
Mental health 40 75.0 29 70.0 22 70.0 0.2509
(60.0; 85.0) (60.0; 85.0) (55.0; 75.0)
Sleep 41 75.0 29 75.0 23 66.7 0.0512
(66.7; 83.3) (58.3; 91.7) (50.0; 75.0)
Tone 39 50.0 29 50.0 23 50.0 0.4359
(37.5; 62.5) (50.0; 75.0) (25.0; 62.5)
Physical activity 37 75.0 26 75.0 21 66.7 0.2865
(58.3; 83.3) (58.3; 100.0) (50.0; 83.3)
Nutrition 40 60,0 29 60.0 23 60.0 0.6087
(53.3; 73.3) (53.3; 66.7) (46.7; 66.7)
Social activity 40 53.1 28 68.8 23 56.3 0.1932
(31.3; 75.0) (46.9; 90.6) (33.1; 68.8)
Basic activity 39 43.8 26 65.6* 22 46.9* 0.0456
(25.0; 75.0) (31.3; 75.0) (0.0; 62.5) | p,.=0.028
Sexual relations 22 66.7 16 70.0 10 63.3 0.9039
(26.7; 80.0) (46.7; 80.0) (53.3; 73.3)
Aggregated assessment 40 57.5 29 67.7 23 57.9 0.1720
(49.9; 76.4) (53.5; 81.3) (44.6; 67.6)
Transit through GIT (points) 35 5.0 39 5.0 21 5.0 0.0366
(3.0; 5.0) (5.0; 5.0) (5.0; 5.0)
Table 5. Severity of clinical manifestations depending on the presence or absence of megabowel (Mann-Whitney's test)
Megabowel
Feature Present Absent p
(2™ + 3" subgroups) (1<t subgroup)
n Me (Q1;Q3) n Me (Q1;Q3)
Urge to defecate (points) 57 2.0 (1.0; 2.0) 53 2.0 (1.0; 4.0) 0.4634
‘Abdominal discomfort’ (points) 58 11.0 (7.0; 15.0) 42 11.5 (7.0; 15.0) 0.9695
‘Defecation difficulties’ (points) 55 7.0 (4.0;10.0) 43 9.0 (6.0; 12.0) 0.0349
Constipation intensity (Wexner’s scale) 55 11.0 (8.0; 15.0) 43 14.0 (10.0; 17.0) 0.0223
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Table 6. Severity of clinical manifestations depending on the presence or absence of megarectum (Mann-Whitney'sU-test)

Megarectum
Feature (15 + ;:e'ssuebngtroups) Absent (2" subgroup) p
n Me (Q1;03) n Me (Q1;Q3)
Urge to defecate (points) 77 2.0 (1.0; 3.0) 33 2.0 (1.0; 3.0) 0.9845
‘Abdominal discomfort” (points) 67 11.0 (7.0; 15.0) 33 (11.0 (8.0; 14.0) 0.9071
‘Defecation difficulties’ (points) 65 8.0 (5.0; 11.0) 33 7.0 (4.0; 10.0) 0.2977
Constipation intensity (Wexner’s scale) 65 13.0 (10.0; 17.0) 33 10.0 (7.0; 15.0) 0.0923

part of the work, the presence of megabowel was
confirmed by the results of irrigoscopy and intra-
operative revision, as well as its prevalence in the
proximal direction. On the other hand, in the pro-
spective group, the megabowel criterion was a gut
width of more than 6.5 cm on a lateral irrigogram
performed using water-soluble contrast without
preliminary preparation of the intestine, along a
line drawn perpendicular from the 2" sacral ver-
tebra. This method was proposed by Preston D.M.,
Lennard-Jones J.E., and Thomas B.M. in 1985, al-
though they used it under conditions of standard
double contrast with barium suspension [11]. With
all the advantages in terms of simplicity and radi-
ation load, the disadvantages of the technique are
the inability to estimate the length of the mega-
bowel in the proximal direction, as well as the risk
of missing an isolated dilatation of the proximal
colon without a megasigma. In particular, there
were 8 patients in our group with isolated mega-
transversum or a combination of it with dilatation
of the ascending colon and caecum. In the pro-
spective part of the study, Gattuso J.M. and Kamm
M.A. (1997) identify 6 patients with ‘sigmoid and
proximal colon dilatation’, as well as 1 patient
with total megabowel and megarectum, but do
not specify how they established the degree of in-
volvement of the colon. Actually, due to the small
number of patients with isolated megabowel, and
also assuming that it is the presence or absence of
megarectum that determines the clinical isolation
of subgroups, the authors further compare 2 types
of megabowel: megarectum with or without colon
dilatation and megabowel with normal rectal size.
Having a larger sample of patients, we consid-
ered it justified to divide them into 3 subgroups
for comparative analysis: those with a dilatation
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of only the distal large intestine (1), a dilatation
of only the colon (2) and a combination of both
(3). This approach seems justified to us from the
point of view of choosing surgical tactics in the
future. At the same time, in determining the size
of the intestine, we relied on the results of irrigos-
copy performed after preparation with laxatives
and/or enemas. According to a 2018 systematic
review, most researchers also use irrigoscopy to
confirm megabowel [12]. CT-colography, having
potential advantages in terms of standardization
of the methodology and accuracy of estimating
the length and width of the intestine, has not yet
been widely used [13,14]. In addition, irrigoscopy
is best to exclude Hirschsprung’s disease, which
is a necessary condition for the diagnosis of idio-
pathic megabowel [3].

In a comparative analysis, we did not find signifi-
cant gender differences. The number of men and
women in the subgroups was approximately the
same, except for some predominance of the former
in distal large intestine dilatation. Gattuso J.M.
and Kamm M.A. also noted a high rate of megarec-
tum in men [10]. Patients with distal large intes-
tine dilatation alone were significantly younger
than patients with both isolated megabowel and a
combination of megabowel and megarectum. And
this also coincides with the findings of other au-
thors [10,15].

Surprisingly, we found almost no significant dif-
ferences in clinical symptoms in patients with
different types of megabowel. Most patients com-
plained of constipation and their frequency in all
groups, as well as the magnitude of the integral
indicators ‘abdominal discomfort” and ‘defecation
difficulties’, as well as the intensity of constipa-
tion on the Wexner’s scale were very close. By and
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large, the only symptom in which the subgroups
statistically significantly differed from each other
was fecal incontinence — it was most often ob-
served in patients with distal large intestine dil-
atation, significantly less often in patients with
a combination of megabowel and megarectum,
and even less often in patients having isolated
megabowel.

Perhaps this is due to a statistically significantly
worse assessment of the ability to perform basic
job by patients of the 1st subgroup, although this
did not affect the overall assessment of quality
of life, in which we could not identify significant
differences.

Complaints of fecal incontinence were significant-
ly associated with the presence of megarectum. It
should be noted that fecal incontinence was also
correlated with the functional state of the anal
sphincter — the sphincter incontinence rate ac-
cording to anorectal manometry was significant-
ly higher in patients with complaints of malaise
(p = 0.02). Similar data were obtained by Gattuso
J.M. and Kamm M.A. (1997): fecal incontinence
was a characteristic feature of megarectum. At the
same time, in the prospective part of their study,
it was shown that the mean resting pressure in the
anal canalin patients with idiopathic megarectum
was significantly lower than in patients with meg-
abowel and healthy volunteers [10]. The authors
note that the reason for this may be lesion of the
anal sphincter, in particular, during manual empty-
ing of the rectum under anesthesia, as well as the
inhibitory effect on the internal sphincter of con-
stant filling of the rectum with feces or a muscu-
lar anomaly of the internal sphincter itself. In the
study, with multivariate logistic regression analy-
sis, both megarectum and anal sphincter inconti-
nence were independent statistically significant
predictors of fecal incontinence. But at the same
time, the odds ratio (OR) for megarectum was 25.4,
more than 5 times higher than the same indicator
for anal incontinence (4, 7). In our opinion, this
confirms the conditionality of fecal incontinence
in these patients to a greater extent by a disorder
of the intestinal component of retention than the
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anal one. Accordingly, it is hoped that improving
the reservoir function of the rectum in one way or
another, including surgically, can lead to the relief
of fecal incontinence, or at least a decrease in its
severity. Moreover, we did not find any correlation
between anal sphincter incontinence among pa-
tients who had previously undergone anal canal
and perineal procedures.

Another feature that distinguished patients with
isolated megarectum (subgroup 1) was a signifi-
cantly higher rate of distal contrast delay in the
barium suspension transit time through the gas-
trointestinal tract. However, the total transit time
in this group was slightly less than in the other
two, although this could not be confirmed by pair
wise comparison. In previous paper, when analyz-
ing the relationship between the clinical picture
of idiopathic megabowel and megarectum with the
results of diagnostic tests, we found a significant,
but contrary to common sense, inverse correlation
between the severity of symptoms of defecation
difficulties and the size of the sigmoid colon [5]. It
has been suggested that this dependence could be
due to the presence in some patients of a megar-
ectum with a normal size of the sigmoid colon ora
megasigma and a non-dilated rectum. Thus, evac-
uation difficulties caused by megarectum could
be the cause of defecation difficulties in patients
with a smaller sigmoid colon. And, on the contrary,
the normal function of the rectum in megasigma is
to cause a lower severity of defecation difficulties
and the preservation of the urge to defecate. This
assumption has not been confirmed in the present
analysis. Indeed, patients with dilatation of only
the distal large intestine (subgroup 1) were char-
acterized by a significantly lower defecation rate,
if additional means of stimulating emptying were
not used, compared with patients having isolated
megabowel (subgroup 2). However, it is unlikely
that this indicator should be considered a reflec-
tion of the actual evacuation difficulties. At the
same time, we did not find significant differences
in the value of the integral indicator ‘defecation
difficulties and the degree of preservation of urge
to defecate in patients with different types of
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megabowel. Moreover, the presence or absence
of megarectum (comparison of the 2nd and com-
bined 1st and 3rd subgroups) did not affect these
parameters (p = 0.98 and p = 0.30, respectively).
Another unexpected finding noted in a previous
publication, namely, the inverse correlation of the
width of the sigmoid colon with the value of the
indicator ‘abdominal discomfort” and the intensity
of constipation on the Wexner’s scale, also did not
find its explanation. In both parameters, the sub-
groups did not differ from each other. But at the
same time, in patients with megabowel (combined
2nd and 3rd subgroups), the severity of constipa-
tion on the Wexner’s scale was significantly less
than without it, that is, in the presence of distal
dilatation only (p = 0.02). Thus, the revealed de-
pendencies are probably not a reflection of a bio-
logical pattern, but a consequence of the short-
comings of retrospective analysis and the problem
of multiple comparisons.

The need for surgical treatment most often in pa-
tients with isolated megabowel. First of all, this
was due to volvulus, which occurred significantly
more often in this subgroup than in the other two,
that is, in the presence of megarectum. On the
contrary, in patients with isolated megarectum,
in most cases it was possible to achieve relief of
symptoms by conservative methods. In this re-
gard, our results differ somewhat from the results
of Gattuso J.M. and Kamm M.A., which have been
repeatedly mentioned above. (1997) — 7 out of
22 of the prospectively followed patients with id-
iopathic megarectum, as well as the only patient
with total megabowel and megarectum, required
surgery. Of the 6 patients with isolated mega-
bowel, 1 was operated due to recurrent volvulus.
Generalization of the prospective group with a
more numerous retrospective group is not correct
in this case, since only operated patients were in-
cluded in the latter. The difference in the surgery
rate is most likely due to the above-described dif-
ferences in the criteria for distribution by types
of megabowel, namely, the inclusion by colleagues
in the ‘megarectum’ group of patients with proxi-
mal dilatation, that is, those who in our analysis

KHMHH"IGCKGSI KApPTUHA U KQ4YeCTBO XMU3HU NALUMEHTOB
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made up the 3rd subgroup. It should be noted that
patients with isolated megabowel were statisti-
cally significantly older than patients of both the
first and second subgroups. This may be the reason
for a systematic error in assessing the causal re-
lationship between the rate of surgical treatment
and the type of megabowel. At the same time, the
main indication for surgical treatment was sig-
moid colon volvulus, and according to our previous
work on the assessment of risk factors for volvulus
in patients with idiopathic megabowel/megarec-
tum, age was a less significant predictor than the
ratio of intestine sizes [16].

CONCLUSION

There were no significant differences in clinical
symptoms and quality of life assessment in pa-
tients with different types of megabowel, except
for a higher rate of fecal incontinence and rarer
defecation with distal large intestine dilatation.
At the same time, fecal incontinence in these pa-
tients is caused to a greater extent by a disorder
of the intestinal component of retention than the
anal one. The need for surgical treatment most
often in patients with an isolated megabowel
with a normal rectal size, mainly due to intesti-
nal volvulus. In the vast majority of patients with
dilatation of only the distal large intestine, it was
possible to achieve satisfactory well-being by
conservative methods.
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Effectiveness of 0.3% nifedipine gel combined with 2.0%
lidocaine and BTA 80 U in treatment of chronic anal fissure.
Pilot randomized study. Preliminary results.

Evgeny E. Zharkov', Nikolay A. Goloktionov', Karina I. Sagidova',
Ekaterina Yu. Lebedeva', Ivan V. Kostarev'-2

'Ryzhikh National Medical Research Center of Coloproctology (Salyama Adilya st., 2, Moscow, 123423, Russia)
2Russian Medical Academy of Continuous Professional Education (Barrikadnaya st., 2/1, bld. 1, Moscow,

125993, Russia)

AIM: to improve the results of chronic anal fissure treatment.
PATIENTS AND METHODS: the study included 22 patients randomized by random numbers generation method into 2
groups. Eleven patients were included in main group and were treated with 0.3% nifedipine + 2.0% lidocaine gel,
11 patients of the control group received injections of botulinum toxin A into the internal anal sphincter at a dose
of 80 U (BTA 80).
RESULTS: by day 30, there was a decrease of maximal resting pressure in anal canal (MRPAC) in both the main and
control groups [p = 0.015 and p = 0.004, respectively] and the average resting pressure in anal canal (ARPAC)
[p=0.01 and p = 0.02, respectively]. There was no difference between the groups in pain severity both after stool
and during the day (p = 0.5 and p = 0.6, respectively). On day 60, the defect was epithelized in 6/11 (54.6%)
patients of the study group and in 9/11 (81.8%) patients of the BTA 80 group [p = 0.36], respectively. The reason
of treatment failure in 4/11 (36.4%) patients of the main group and 2/11 (18.2%) patients of the control group
was a preserved internal sphincter spasm. It was found that these patients used a lower amount of the drug prod-
uct — 2.2 (1.8; 2.5) mg/day compared to 2.4 (1.9; 2.7) mg/day in other patients. On the day 30 after surgical
treatment, complaints about gas incontinence were registered in 1/11 (9.1%) patients of the main group and 1/11
(9.1%) patients of the control group [p = 1]. Such a complication as external hemorrhoid thrombosis occurred only
in1/11 (9.1%) patients in the BTA 80 group [p = 0.87].
CONCLUSION: the study results show that gel containing 0.3% nifedipine and 2% lidocaine produces an effect on
the tone of the internal sphincter comparable to BTA. However, the lack of accurate dosage of the drug product and/
or low patient compliance reduce the effectiveness of treatment and make the use of BTA preferable for medical
relaxation of the internal sphincter.

KEYWORDS: chronic anal fissure, CAF, internal sphincter spasm, botulinum toxin A, BTA, nifedipine, conservative treatment
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INTRODUCTION

In recent years, there has been a trend in clinical
practice to the growth of indications for surgery
of chronic anal fissure (CAF), which is the reason
for the search for new sphincter-saving and mini-
mally invasive methods [1]. To date, among drug
products for relaxation of the internal sphincter,
studies have been done in Russia to assess the

D¢ pektusrocts rens 0,3% HudeannuHa B covetanmu ¢ 2,0% nupokamna
n BTA 80 En npu neveHnm xpoHuueckoi aHanbHoi TpewmHel. MunotHoe
PAHAOMM3MpPOBAHHOE uccneposaHme. [peasapuTensHeie pesynsTatel.
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effectiveness of organic nitrates [2,3]. Current
clinical guidelines provide a clear description
of botulinum toxin A (BTA) for patients with
chronic anal fissure [4]. However, the main prob-
lem with organic nitrates is the incidence of side
effects and, as a result, low patient compliance.
Besides, there are no official dosage forms of
products with organic nitrates in Russia, and,
therefore, there are no indications for their use

Effectiveness of 0.3% nifedipine gel combined with 2.0%
lidocaine and BTA 80 U in treatment of chronic anal
fissure. Pilot randomized study. Preliminary results.
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in national clinical guidelines [4]. At the same
time, in recent years, modern combined products
have appeared in Russia: 0.3% nifedipine and 2%
lidocaine gel.

AIM

To assess the results of chronic anal fissure
treatment.

PATIENTS AND METHODS

From January 2023, a randomized study included
22 patients with chronic anal fissure and spasm
of the internal anal sphincter. Using randomiza-
tion in a computer program by random number
generation, the patients were divided into 2
groups. The main group included 11 patients who
were treated with a combined product — 0.3%
nifedipine + 2.0% lidocaine gel in accordance
with the information leaflet (a small amount of
gel was applied to the perianal skin and into the
anus to a depth of 1 cm). The amount of the drug
product used was controlled by weighing the
tube on analytical scales before the start of use
and at the end of treatment. The control group
included 11 patients who received injections
with botulinum A toxin into the internal anal
sphincter at a dosage of 80 U according to the
standard procedure in the clinical guidelines [4]
(Fig. 1).

Inclusion criteria: patients with chronic anal
fissure with verified spasm of the internal anal
sphincter by profilometry; age of patients over
18 years; patient’s informed consent to partici-
pate in the study.

Non-inclusion criteria: patients with a history
of anal canal and rectal surgery (except for mini-
mally invasive techniques); presence of anal in-
continence stage 1-3 (Wexner scale score above
0 points); inflammatory bowel diseases; external
and internal hemorrhoids of stage 3—4; anal fistu-
la; severe comorbidities; fibrous polyp of the anal
canal or sentinel tag with clinical manifestations;
anal fissure complicated by fistula.

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

Exclusion criteria: anal fistula (detected intra-
operatively); patient’s refusal at any stage; non-
compliance with the study protocol.

The groups were homogenous in general clini-
cal characteristics: gender, age, time of disease,
number of fissures, intensity of pain syndrome
after stool and during the day, the presence of fi-
brous polyps of the anal canal and sentinel tags,
external and internal hemorrhoids, type of defe-
cation (Table 1). All patients underwent profilom-
etry before the treatment, as well as on the days
30 and 60. Patients were assessed daily for pain
syndrome according to the visual analog scale,
as well as for the degree of anal incontinence by
Wexner's scale. On days 30 and 60, digital rec-
tal examination and anoscopy were performed
to control the epithelialization of the anoderm
defect.

RESULTS

The amount of the drug product (0.3% nifedip-
ine + 2.0% lidocaine gel) used by patients during
treatment was 2.4 (1.9; 2.7) mg per day. There was
no significant difference in the intensity of pain
syndrome between the main and control groups
after defecation (p = 0.5) (Fig. 2).

[ Patients with chronic anal fissure with sphincter spasm ]

[ Randomization J

Main group Control group

(BTA 8O 1T)

(0.3% nifedipine +
2.0% lidocaine gel)
N=11

N=11

Primary control point
- Incidence of anoderm defect healing 60 days after treatment

Secondary points:
- incidence and smucnure of complicarions
- pain syndrome
- FZPK indicators
- incidence of anal fissure development at 30 and 60 days after
performed treatment

Figure 1. Study design
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Table 1. Clinical and functional characteristics of patients with chronic anal fissure

Method of spasm elimination
Parameter (0.3% ::ﬁl'&?;ﬁ.‘iﬂ 2.0% Control group P
lidocaine gel) (BTA 80)
n=11 n=11

Median age 41 (34; 43) 37 (30; 51) 0.6
Sex:
male 2 (18.2%) 3(27.3%) 1.0
female 9 (81.8%) 8 (72.7%)
Duration of disease (months) 8 (5; 24) 24 (8;36) 1.0
Number of fissures:
One 10 (91%) 9 (81.9%) 1.0
Two 1 (9%) 2 (18.1%)
Median pain after stool (quartiles) 4 (2; 6) 6 (1;8) 0.66
Sentinel tag
One 1(9%) 2 (18.1%) 0.5
Two 0 (0%) 1 (9%)
Constipation 2 (22.2%) 7 (77.8%) 0.08

Table 2. Distribution of patients according to the level of maximum resting pressure in anal canal 60 days after treatment

Maximum resting pressure in anal Main group Control group
gp (0.3% nifedipine + 2.0% lidocaine gel) BTA 80 p
canal
n= 11 n= 11
Increased (> 112.2 mmHg) 4 (36.4%) 3(27.2%) 0.67
Normal (89.4-112.2 mmHg) 3(27.2%) 5 (45.6%)
Decreased (< 89.4 mmHg) 4 (36.4%) 3 (27.2%)
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Figure 2. The intensity of pain syndrome after defecation be-
fore and after treatment

SddektnsHocTs rens 0,3% Hudbeannuua e covetanmn ¢ 2,0% nupokamHa
1 BTA 80 En npu nevenmm xpoHuueckoit aHanbHoM TpewmHsl. [MunotHoe
paHaomMM3MpoBaHHOe uccneposatue. MpeasapuTentHbie pesynsTaTel.

Figure 3. Maximum resting pressure in anal canal before, on
day 30, and on day 60 after the treatment

Effectiveness of 0.3% nifedipine gel combined with 2.0%
lidocaine and BTA 80 U in treatment of chronic anal
fissure. Pilot randomized study. Preliminary results.
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Table 3. Distribution of patients according to the level of average resting pressure in anal canal 60 days after treatment

Average resting pressure in anal Main group Control group
g e (0.3% nifedipine + 2.0% lidocaine gel) (BTA 80) p
n=11 n=11
Increased (> 60.4 mmHg) 3(27.2%) 3(27.2%) 0.58
Normal (44.0-60.4 mmHg) 4 (36.4%) 6 (54.6%)
Decreased (< 44.0 mmHg) 4 (36.4%) 2 (18.2%)

By day 30, there was a significant decrease in the
maximum resting pressure in anal canal (MRPAC)
both in the main (0.3% nifedipine + 2.0% lidocaine
gel) and in the control group (BTA 80), if compared
with the baseline values [p = 0.015 and p = 0.004,
respectively]. There were no differences between
the groups [p = 0.35] (Fig. 3).
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The groups were comparable in anal maximum
resting pressure on day 60 against the reference
values [p =0.67] (Table 2).

There was a significant decrease in mean anal rest-
ing pressure (ARPAC) by day 30 in patients in the
groups [p=0.01 and p = 0.02, respectively]. There
were no differences in this parameter between the
groups [p = 0.49] (Fig. 4).

According to the studied parameter, the groups
were comparable on day 60 against the reference
values [p = 0.58] (Table 3).

On the day 30 after the treatment, there was a
significant decrease in the maximum pressure
in the anal canal with voluntary contraction
in the control group only (BTA 80) [p = 0.003].
However, there were no differences between
the groups for the studied parameter [p = 0.12]
(Fig. 5).

The groups were comparable against the reference
values in maximum pressure in anal canal with vol-
untary contraction on day 60 [p = 0.58] (Table 4).
There were no differences between the main and
control groups in the change of the mean pres-
sure in anal canal with voluntary contraction by
day 30 after treatment [p = 0.3], as well as by day
60 against the reference values [p = 0.58] (Table
5).

On the day 30 after the treatment, defect healing
occurredin 2/11 (18.2%) patients of both the main
and control groups [p = 1]. By the follow-up day
60, defect healing was detected in 6/11 (54.6%)
patients of the main group and in 9/11 (81.8%)
patients of the control group (Table 6).

The analysis of causes of treatment failure
showed that 4/11 (36.4%) patients of the main
group and 2/11 (18.2%) patients of the control
group retained internal sphincter spasm. When

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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Table 4. Distribution of patients according to the maximum pressure in anal canal with voluntary contraction on the day 60 after

surgery
. R . Main group Control group
Maximum pressure in anal canal with | - 3¢, picodinine + 2.0% lidocaine gel) (BTA 80) p
voluntary contraction
n=11 n=11
Increased (> 149.7 mmHg) 9 (81.8%) 8 (72.7%) 0.58
Normal (124.5-149.7 mmHg) 2 (18.2%) 2 (18.2%)
Decreased (< 124.5 mmHg) 0 (0%) 1(9.1%)

Table 5. Distribution of patients according to the average pressure in anal canal with voluntary contraction on the day 60 after

surgery
. . Main group Control group
Average pressure in anal t.:anal with (0.3% nifedipine + 2.0% lidocaine gel) (BTA 80) p
voluntary contraction
n=11 n=11
Increased (> 85.5 mmHg) 3(27.3%) 1(9.1%) 0.58
Normal (67.7-85.5 mmHg) 8 (72.7%) 10 (90.9%)
Decreased (< 67.7 mmHg) 0 (0%) 0 (0%)
Table 6. The timing of defect epithelialization
Treatment method
Day Main group Control group p
(0.3% nifedipine + 2.0% lidocaine gel) (BTA 80)
n= 11 n= 11
30 2 (18.2%) 2 (18.2%) 1.0
60 6 (54.6%) 9 (81.8%) 0.36

scale (norm = 0 points)

Table 7. The number of patients with transient anal incontinence before and after performed treatment according to the Wexner

The number of patients with transient anal sphincter insufficiency

Time points Main group Control group p
(0.3% nifedipine + 2.0% lidocaine gel) (BTA 80)
n= 11 n= 11
Preop 0 0 -
Day 30 1 (9%) 1 (9%) 1.0
Day 60 0 0 1.0

evaluating the use of the drug product, it was
found thatin 4/11 patients with spasm, compared
with 7/11 patients without spasm, a slightly low-
er amount of the drug product used was noted
[2.2 (1.8; 2.5) mg vs. 2.4 (1.9; 2.7) mg, p = 0.7].
Patients in the control group were treated locally
with suppositories containing dioxomethyltetra-
hydropyrimidine. Along with this, a cytomegalo-
virus infection was detected in 1/4 patients of
the main group in wound sampling. In order to

SddektnsHocTs rens 0,3% Hudbeannuua e covetanmn ¢ 2,0% nupokamHa
1 BTA 80 En npu nevenmm xpoHuueckoit aHanbHoM TpewmHsl. [MunotHoe
paHpomMsmMpoBaHHoe uccnepoeakume. MpeasaputensHbie pesynbTarsl.

eliminate spasm of the internal sphincter, BTA
was administered at a dose of 80 U in 3 out of
11 (27.3%) cases in the main group on day 80. In
1 (9%) follow-up case in the main group and in
2/11 (18.2%) in the control group, lateral sub-
cutaneous sphincterotomy (LSS) was performed
on day 80. In all the above-described patients,
the elimination of spasm of the internal sphinc-
ter and epithelialization of the anal fissure was
achieved within a month after the treatment.

Effectiveness of 0.3% nifedipine gel combined with 2.0%
lidocaine and BTA 80 U in treatment of chronic anal
fissure. Pilot randomized study. Preliminary results.
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The remaining patient of the main group with cy-
tomegalovirus infection was prescribed specific
antiviral therapy, which also provided healing of
the anal fissure within a month.

The anal incontinence in the form of gas inconti-
nence on the day 30 after treatment occurred 1/11
(9%) patients of the main group and 1/11 (9%) pa-
tients of the control group [p = 1.0]. On day 60,
no transient anal incontinence developed in both
groups [p =1.0] (Table 7).

One (9%) patient in the control group only had
external hemorrhoids thrombosis [p = 0.87]. This
complication was treated conservatively in ac-
cordance with clinical recommendations for the
treatment of acute hemorrhoids.

DISCUSSION

The most significant characteristic of drug prod-
ucts used for medical relaxation of internal
sphincter is the ability to reduce pressure in the
anal canal at rest, which determines their clini-
cal effectiveness in the treatment of anal fissure.
The ability of BTA to reduce pressure in the anal
canal was confirmed in a number of randomized
studies [5,6,7], whereas functional results of the
use of ointment forms of nifedipine are not so
convincing. In most randomized studies, a physi-
ological assessment of anal pressure was not per-
formed [8,9,10]. Authors reported a significant
decrease of the mean pressure in the anal canal

Murnber of patients
&
™,

afo 0.75 080 085 080 055 1.00
Power

Figure 6. Calculation of the planned study power
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at rest in a group of patients treated with 0.3%
nifedipine and 2% lidocaine gel [11].

According to the preliminary results of the
study, the combined drug product (0.3% nifedip-
ine + 2.0% lidocaine gel) results in a significant
decrease in both mean and maximum pressure in
the anal canal at rest. Despite the fact that this
decrease is less significant than in the group of
patients receiving BTA at a dose of 80 U, the dif-
ferences between the groups do not reach signifi-
cant values.

In addition to the ability to reduce the internal
sphincter tone, each of the assessed drug prod-
ucts hasits own characteristics. The indisputable
disadvantage of nifedipine 0.3% + lidocaine 2%
gel, like other ointment forms, is the inability to
dose it accurately. Thus, if the dose of botulinum
toxin A injected into the internal sphincter in
all cases was 80 U, the amount of 0.3% nifedip-
ine + 2% lidocaine gel used by patients during
the day varied on the active substance (nifedip-
ine) basis from 1.7 to 2.8 mg, averaging 2.4 (1.9;
2.7) mg. At the same time, in 4 patients of the
main group with a non-healing anoderm defect
and persistent spasm of the sphincter, the mean
amount of the drug product used was 2.2 (1.8;
2.5) mg. Despite the absence of a significant dif-
ference in the amount of the drug product used in
patients with persistent sphincter spasm and the
rest of the patients in the study group, it can be
stated that one of the reasons for the failure of
0.3% nifedipine + lidocaine 2% gel may be a de-
crease in the product dose due to the impossibil-
ity of its accurate dosing, or low patient compli-
ance. With a comparable effect of drug products
on the tone of the internal sphincter, BTA has
advantages due to accurate dosing and the ab-
sence of the need for frequent repeated use. This
confirms the fact of its successful use in 3 out of
4 patients of the main group with an unhealed
anal fissure and persistent spasm of the internal
sphincter. In this regard, it is very likely that with
further recruitment of patients, these differences
in the incidence of anal fissure epithelialization
between the groups will reach significant values.

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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To achieve the primary control point of the study
at 80% power and the difference between the
incidence of anal fissure epithelialization in the
main and control groups of 27.2% (p = 0.36),
37 patients should be enrolled into each group

(Fig. 6).

In turn, the possible advantages of 0.3% nifedip-
ine + 2% lidocaine gel include the presence of a
local anesthetic in its formulation, which addi-
tionally contributed to pain relief. Despite this,
according to preliminary data, the differences
between the groups in terms of pain intensity did
not reach statistically significant values. However,
based on its dynamics, it is likely that they will
be achieved along with further enrollment of
patients.

CONCLUSION

The primary results of the study demonstrate that
0.3% nifedipine + 2% lidocaine gel has an effect
on the tone of the internal sphincter comparable
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DTANHOE XMPYpPruvecKoe nevyeHmne paHeHuM
BHEOPIOWMHHOIO OTAENA NPSIMOM KMLLKM

Mecnkun U.H.%, Nepexopos C.H.!, Onnnues N.E.?2, Apremkunn 3.H.?,
Cokonoe A.A.?, Xaputonoea J1.C.2, MbitHukoe A.[l.2, Koanoe H.C.',
Kenbann A.N.2, KyabmuHos AL

1PrBOY BO «Poccuitckmit ynusepeutet meanumnbi» Munsapasa Poccuu (yn. Jonropykoeckas, a. 4, r. Mockeaq,
127006, eH. Tep. r. Mynnumnanshbiit Okpyr Teepckoit, Poccus)

2PTBY «InaBHbIM BOEHHBIA KNMHMYECKMIM rocnuTanb umenn akagemnka H.H. Bypaenko» Munucrepcrea o6opoks
Poccniickoit @epepaunn (Tlocnmranshas nn., a. 3, . Mockea, 105094, Poccus)

LEJIb: ynyqwums anzopumm u pe3ynbmamsl Xupypauyecko2o neyeHus 60esbix paHeHul npamol KUWKu.
MAUNEHTBI M METO/bI: paboma ocHosaHa HA aHanu3e pe3yibmamos xupypauyeckozo seyeHus 31 paHeHo2o
C 02HeCmpesibHbIMU N0BPEXOeHUAMU NPAMOU KUWKU, HAXOOUBLIUXCA HA CMALUOHAPHOM fledeHuu 8 [1aBHOM BOeH-
HOM KJUHUYeckom eocnumane umeru H.H. bypdeHko.

PE3YJIbTATHI: u3 31 nocmpadaswezo 27 (87,1%) Obinu 8binucaHsl 8 YO0BAEMBOPUMENbHOM COCMOAHUU.
Y 4 (12,9%) nocmpadasuwiux 6b11 nemansHbil Ucxod. Y scex YemsIpéx yMepLuiux pazsusncs cencuc, npu 3mom y 08yx
U3 HUX Cencuc passuscsa Ha poHe Hekpomuyeckozo ¢acyuuma, a y 00Ho20 — Ha goHe nepumoxHuma. C nomoujbio
3HOOCKONuYecKux mMemodos uccnedosaxus yoanock 8biA8uMs 10 paHeHull BHEOPIOWUHHOU Yacmu npamoll KULKU,
HeouazHOCMUpPOBAHHbIX HA 1 U 2 3manax oKA3aHus MeoUuYUHCKOU nomowju. Xupypeudyeckas nomowb, Komopas
BK/II04ANA B Cebs BCe Yembipe OCHOBHbIX KOMNOHEHMA: BbiBe0eHUe NPOKCUMANbHOLU CmMOoMbl, OUCMANbHOE BbIMbIBA-
Hue (MexaHuyYeckoe oyuujeHue npamMol KuwKu 00 Yucmol 800bl), yWUBAHUE NOBPEKOEHUSA CO CMOPOHbI NPOMeX-
HOCMU npu NOKa3aHusx, OpeHUposaHue UaU MAaMnoHUpoBaHue NpecakpasbHo20 NPoCMpaHCmMBa Oblia OKA3aHA
20 (64,5%) paHerbim u3 31. C nomowybio 3HdomomuHanbHol VAC-mepanuu 6b110 nposedeHo eyeHue 12 paHeHbIM.
B 11 u3 12 cnyyaes neyeHue ¢ ucnosb308aHuem 0aHHoU MemoOuKuU 6bI10 YCnewHbIM U NPUBESO K NOJHOMY 3a)UB-
JIeHUI0 paHeHul cmeHKU npamol KULWKU.

3AKJIIOYEHUE: yemsbipéxkomnoHeHMHbIl CNOCOO NleyeHUs A8/AemCcs ONMUMAJbHbIM BAPUAHMOM NPU PAHEHUSX
BHebprowuHHOU Yyacmu npsamol kuwku. OmKa3z om opMuposaHus cmom u OUCMAbHOO BbIMbIBAHUS NPOcBemMa
KUWKU conpsixeH ¢ 6osiee BbICOKOU 4acmomol pa3sumus Msxesbix UHEKUUOHHbIX OC/IOKHeHUl U emanbHbix
ucxodos. IHdonomuHansHas VAC-mepanus, 8 HeKOMOPbIX Cy4asAX, MOXem UCNOo/b308aAMbCA KAK albmepHamusa
npecaxkpanbHoMy OpeHUPOBAHUIO U YIWUBAHUI 0e(heKma CmeHKU KULKU.

KJIIOYEBBIE CJI0BA: paxeHus npsmol Kuwiku, memoods! OudzHOCmuKu nospexodeHull npAmMoll KUWKU, BAKYYMHAA GCNUPAUUOHHAS mepanus
(mepanus ompuyamensHsim 0asneHuem, VAC-mepanus)

KOH®JINKT MHTEPECOB: asmops! 3as8/1510m 06 0mcymcmsuu KOHGAUKMA UHMepecos

ANA UUTUPOBAHUA: Necukun W.H., Nepexopos C.H., OHHuues W.E., Aptemkun 3.H., Cokonos A.A., XaputoHosa JI.C., MbiTHukoB A.[l.,
Koznos H.C., Kenb3un A.W., Kysbmuros A.[l. 3TanHoe Xupypruyeckoe fle4yeHne paHeHWii BHEOPIOWUHHOrO OTAena NpsMOi KULWKK.
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Staged surgical treatment of wounds
of the extra-abdominal rectum

Igor N. Pesikin?, Sergey N. Perekhodov', Igor E. Onnitsev?, Eduard N. Artemkin?,
Aleksey A. Sokolov?, Ludmila S. Kharitonova?, Aleksey D. Mytnikov?,
Nikolay S. Kozlov', Aleksey I. Kelzin?, Aleksey D. Kuzminov'

'Russian University of Medicine (Dolgorukovskaya st., 4, Moscow, 127006, Russia)
2N.N. Burdenko Main Military Clinical Hospital (Hospitalnaya sq., 3, Moscow, 105094, Russia)

AIM: to improve the algorithm and results of surgical treatment of combat wounds of the rectum.
PATIENTS AND METHODS: thirty-one patients with combat injuries of the rectum were included in the cohort.
RESULTS: twenty-seven (87.1%) patients were discharged in satisfactory condition, 4 (12,9%) patients died. Sepsis
developed in all four patients: in two of them sepsis was on the background of necrotising fasciitis and one had
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peritonitis. Endoscopic control revealed 10 wounds of the extraperitoneal part of the rectum undiagnosed at the 1st
and 2nd stages of medical care. Surgical care included all four main components: diverting stoma, distal washout
(mechanical cleansing of the rectum to clear water), suturing of the lesion through perineal access, drainage or
tamponisation of the presacral space was done in 20 (64.5%) patients. Endoluminal VAC therapy was used in 12
patients. In 11 of them, VAC treatment was successful with complete healing of rectal wall wounds.

CONCLUSION: the four-component treatment approach is the optimal option for wounds of the extraperitoneal part
of the rectum. Diverting stoma and distal bowel washout prevents severe infection. Endoluminal VAC therapy, in some
cases, can be used as an alternative to presacral drainage and suturing of the rectal wall lesion.

KEYWORDS: rectal injuries, methods for diagnosing rectal injuries, vacuum aspiration therapy
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BBELEHUE

Bo Bpems coBpeMeHHbIX 60eBbIX KOH(IMKTOB BOEHHas
W TpaXKAaHCKas MeaMLMHA CTONKHYNACh C 60JbWKM KO-
NINYeCTBOM paHEHbIX C OTHECTPebHbIMW MUHHO-B3PbIB-
HbIMU MOBPEXAEHUAMU BHEOPIOWMHHON YacTU NpPAMO
KULLKK, KOTOPble OblN NOJyYeHbl B X0[ie KOHTAKTa BOEH-
HOCNYXALWMX C 33BOACKMMU MW CAMOLENbHbIMU B3PbIB-
HbIMMW YCTPOICTBaMMU.

CoBpeMeHHble OCTUXEHUA MeANLMHBI NO3BONUAN YCTa-
HOBWTb, YTO MUHHO-B3PbIBHble MOBPEXAEHUA BO3HUKaA-
fOT NP OAHOMOMEHTHOM [AeNACTBUW Ha OPraHWU3M Heop-
HOPOAHbIX MO XapaKTepPMCTUKe Nopaxatlunx pakTopos
B3PbIBHOTO YCTPOMCTBA (YAapHas BOMHA, ra3oniameH-
Has CTPYs, OCKONKMU MUH, BTOPUYHbIE PaHALLNe CHapAabl)
C BOBJleYeHWEM B MATONOTMYECKMIA NPOLECC OpPraHoB
M cUCTeM B pasNnyHbIX COYeTaHWAX. ITOT NpoLecc Kaye-
CTBEHHO OT/IMYAeTCA OT aHaNOTMYHOro NPU NOAUTPaBMe
BCNeACTBUE TPAHCMOPTHbIX, TPOU3BOLCTBEHHBIX U ObITO-
BbIX MOBPEeXAeHUN. Takne 0CobEHHOCTN MUHHO-B3PbIB-
HOI4 TpaBMbl 06YCNaBAMBAIOT 0COObIN MOAXOA K TaKTUKe
neyeHns Nogo6HbIX paHeHUH.

BoeHHO-M0NEBbIMU XMPYpPramn 0606LeH 3HAUYMTENbHbII
OMNBIT NIeYEHUA OTHECTPeNbHbIX MUHHO-B3PbIBHbIX paHe-
HUI1 BHEOPIOWWNHHON YacTU NPAMON KULWIKM B JIOKANbHBIX
BOEHHbIX KOH(AKKTax B AdraHuctane n YeuHe, a Takxe
OMbIT 3apy6eXHbIX KOMMEr, Y4acTBOBABLIMX B OKa3aHUM
XUPYPruyeckoin MOMOLLN PaHeHbIM BOEHHOCTYXALLUM
CBOMX CTpaH. B coBpemeHHbIX peanusx Heob6XOAUMO
VUUTbIBaTb TOT (haKT, YTO BOOPYXKEHWE MHOTUX CTpaH
NOCTOSHHO MOJEPHU3UPYIOTCH, B CBA3M C YeM U3MEHs-
eTCA XapaKTep W TAXKeCTb paHeHUW, C KOTOPbIMU NPUXO-
AMTCA CTaNKMBATbCA BpPayaM M OnblT paboTbl XMpypros
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B npenbigywmnx BOEHHbIX KOHCbJWIKTaX He aKTyaneH
[ Tp86yET yCOBEPLWEHCTBOBAHNA U MOAEPHU3ALUU HE-
KOTOPbIX NOAXOA0B K JIeYEHUIO.

0630p numepamypoi

TpaBMbl NPAMON KULWKW ABNAIOTCA OTHOCUTENbHO PELKU-
MU, HO KpaWHe OMacHbIMU ANIA XU3HW NOBPEXAEHUAMM.
K npumepy, peTpocneKTWUBHbIA aHanu3 HaLWOHaNbHOM
6a3bl gaHHbIX 0 TpaBmax (NTDB) komuTeTa no TpaBmaro-
JIOrUK amepuKaHckoi konnerun xupypros (ACS) 3a 2018
rof, cooOWuMN TONbKO 0 1472 TpaBMax NPsAMO KULWKM
B CLUIA 3a gByxneTHuit nepuop ¢ obuwei yactotoi 0,1%.
3TOT NoKa3aTesib 3HAYNUTENILHO HUXKE, YEM YACTOTa 3ape-
TUCTPUPOBAHHbLIX TpaBMm npsamoit kuwku (MK) Bo Bpems
BOWHbI B Mpake, KoTopas coctasuna 1,4% cpenm nauu-
€HTOB, NoNy4YnBLWIKUX paHeHus [1]. ITo rosopuT o Gonee
YacTbIX NOBPEXKAEHUAX MPSAMON KMULWKK BO BpeMs 6OeBbIX
JNeicTBU.

Haubonee yacTbiMW MPUYMHAMU WM30MPOBAHHBIX MO-
BpexaeHun MK asnawTca nepdopaunn MHOPOAHLIMY
TeNaMu, ATPOreHHble NMOBPEXAEHUA NpU MefULUHCKUX
MaHUNYNALMAX, @ TaKXKe NPOHUKAKOLWMNE PaHEHUs Aro-
AMYHOI 0671aCTN M NPOMEKHOCTU. B 3KCTPeHHOI xupyp-
ruun nospexaeHus MK npeacraenstot cob6oii akTyanbHyio
npobnemy. TaK, faxe B MUPHOe BPeMS TaKue paHeHUs
COMpPOBOXAAKTCA OCNOXHEeHUAMM B 3,6—27,7% cnyyaes,
netanbHOCTb focturaet 38,4%, a npu coYeTaHHOW Tpas-
Me — 50%, uTo TpebyeT fanbHeiilero coOBepleHCTBO-
BaHMA METOJ0B AMATHOCTUKU U NeYeHUs JaHHOro BMAA
paHeHUi NpsaMon Kuwkm [2].

B 3aBMCMMOCTM OT NOKanu3aLnm noOBpeXAeHUA NpAMON
KWWKK, B Hay4YHOW nuTepaType Mx pasfensioT Ha BHY-
TPUOPIOWMHHBIE U BHEOPIOWWHHbIE MOBPEXAEHUS
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[3,4]. Xupyprudyeckas TaKTUKa NeyeHUs BHEOPIOWMH-
HbIX MOBPEXAEHNUI NPAMON KUWKKU ABASETCA Haubonee
06cyxaaemoit.

NospexpeHus MK cnepgyer noso3pesatb, Npu BCex no-
BPEX[AEHUAX Manoro Tas3a, 06/7aCTM NPOMEXHOCTY
M Arogu4yHon obnactu. [uarHoCcTMKa NOBPEXAEHUN
MK ocHoBaHa Ha anobax noCTpajaBLIEro, BbisCHe-
HUM OOCTOATENbCTB TpaBMbl, (U3MKanbHOM 06Cneno-
BaHWM U UCMONb30BAHWUU MHCTPYMEHTANIbHLIX METOLOB.
Mpu nanbueBoM MccnefoBaHMKU NPAMOWA KUWKKM B 80—
95% cny4yaes ypaeTcs 3anofo3puUTb ee MOBPeXAeHuUs
[5]. IdbdekTMBHOCTL 06CNEA0BAHMUS NOBLIWAEGTCS, EC/IN
OCMOTP NPOBOAMUTCA C MOMOLbIO peKTaNbHbIX 3epKan
nof BHYTPUBEHHON cepaumneir. 0630pHasn peHTreHorpa-
thus OpIOWHON NOJOCTU MO3BONAET ONPEAENUTh Hau-
4ne cB06GOAHOTO rasa, NpOCAeAnTb TPAEKTOPHUIO MosieTa
paHALEero areHTa, 06HapYXUTb MHOPOLHbIE TeNa U no-
BPEXAEHNUA KOCTHbIX CTPYKTYp. [lpu HeBO3MOXHOCTH
NpocnefuTb XOA PaHeBOro KaHana BbINONHAETCA Byb-
Heporpatua unn KOHTpacTHaa npokTorpadua. 3010TbiM
CTaHJapToM AuarHocTuku nospexpenus MK cuntaercs
coyeTaHMe 3HAOCKOMUYECKUX MEeTOA0B WUCCNefoBaHuUsA
un KT 6ptowHoi nonoctu 1 manoro Tasa. KomnbloTepHas
ToMorpadus ABNAETCA AOCTaTOYHO YYBCTBUTENbHbIM Me-
TOJLOM, HO MIOXO OMpefenseT TOYHOe MecTONoNoXeHune
NOBPEXAEHUA NPAMOI KUWKKN. IHOOCKONMYECKNEe MeTo-
Abl N03BONAIT ONPEAENUTb KONMYECTBO paHeHUN, pas-
Mep pedekTa u nokanusauuio nospexgeHus [1].

Mpu noBpexpeHusx BHyTpubplowuHHoro otgena MK
XUpypruyeckas TaKTMKa 3aBMCUT OT XapakTepa no-
BpexpeHus. YwusaHue fedeKToB CTEHKWU NpPOM3BOAAT
TONbKO MpPU HaNUYuM HeGOMbWMX paHeHui (Bo 2 cm)
C [ABHOCTbIO MOJMy4YeHUs TpaBMbl He Gonee 3 4acos
NPy OTCYTCTBUU NPU3HAKOB NepuToHMTa. 0053aTENbHbIM
yCNOBMEM 3aBeplueHUs onepauuu sensetcs thopmupo-
BaHMe OTKI0YatoLLen ABYCTBONBHOM CUTMOCTOMbI U Ape-
HUpOBaHMe OpIOWHOA NONOCTU. MpU MHOMKECTBEHHBIX
nospexxgeHuax MK unm obwupHbix fedektax ee cTeH-
KW MOKa3aHO BbIMOSHEHUE OOCTPYKTUBHOW pe3eKumu
¢ ywwusanuem kynbtu MK [5,6].

Mo maHHbIM nUTepaTypbl, A0 NEPBOA MUPOBOW BOMHbI
fleYeHne BHeOPIOWMHHBIX MOBPEXAEHN NPAMOA KMLWIKN
B BOEHHOEe BpeMs 06blYHO Obl0 HEOMepaTUBHbLIM, a fe-
TanbHOCTb cocTaBaana nopsaaka 90%. Bo spema nepsoint
MUPOBOI BOMHbI OblM BBEfEHbI HApyXHOe APEHUpO-
BaHWe U caHauua paH NPOMEXHOCTU U NPAMON KULIKK,
a Takxe BbIOOPOYHOE HANOXKEHWE OTBOAALLEN KONOCTO-
Mbl MPU CaMbIX TAXENbIX TPaBMax, B pe3ynbTaTe yero
NeTanbHOCTb CHWU3MMach npumepHo fo 70%. Bo Bpems
BTOPO/ MUPOBOW BOWHbI 4ACTOTA JleTajibHbIX MCXOLOB
cHu3unack 1o 36% Gnarofaps BbiBeAeHWIO OTBOAALLEN
CTOMbI NpU BCEX NOBPEXAEHMAX NPAMOI KULWKKN U Npo-
BeJleHWI0 APEHWPOBAHMA NpecakpanbHOro MpoCTpaH-
cTBa. Bo Bpemsa BoOWHbI BO BbeTHame K BbiBEAEHMUIO

STanHoe XMpypruyeckoe NeveHne PaHeHuM
BHEBPIOWMHHOTO OTAENA NPSMOM KULLKM

NPOKCMMaNbHON CTOMbI U MpecakpanbHOMY ApPeHUpo-
BaHWi0 Gblnn JobaBieHbl NUKBUAALUSA AedeKTa CTEHKU
KWLWWKK, MPY €r0 HaNUYnK, a TaKxKe NpoBefeHne AncTanb-
HOrO MpOMbIBaHUA NPAMON KUWKK. [pu Takom nogxone
NeTaNbHOCTb COCTaBsANa He 6Gonee 17% [7]. OpgHako
TaKoe ynyylieHue pe3ynbTatoB 06YCNI0BAEHO HE TONbKO
M3MEHEHWEeM TaKTUKWU NIeYEHUs, HO U MPOrpecCcUBHBIM
pasBuTUEM MEAMLMHBI, B YACTHOCTM, COBEPLIEHCTBOBA-
HMEeM peaHMMaLMOHHO-aHeCTe3M0NOrMYeCcKoro noco-
Ous, aHTUOUOTUKOTEPANUY, UH(DY3UOHHO-TPAHCHY3NOH-
HOW Tepanuu, a TaKxXe MOAepHU3aLMen 3BaKyaLMOHHbIX
MeponpuATUI, YTO NPUBOAMIO K PaHHEMY OKA3aHUIO XU-
PYpPruyeckoi nomou.
C Tex nop TaKTUKA neyeHUs GOEBbIX MOBPEXAEHUN
BHEOPIOWNHHON YaCcTW MPAMOI KUILKM He W3MeHsnach
U BK/IIOYAET B cebs YeTblpe OCHOBHbIX 3Tana:
1. BbiBeaeHMe OTBOAALLEN CTOMBI;
2. [luctanbHoe MpoMbiBaHMe MPAMON KUILKK;
3. BoccTaHoBneHMe CTEHKWM MpAMOMA KUWKW npu eé
noBpexneHnu;
4. [lpeHWpoBaHMWe NpecakpanbHOro NpocTpaHcTga [7].
CywecTByeT psAA Hay4YHbIX CTaTel, B KOTOPbIX MpW TpaB-
Max BHeOPIOWMHHONM YacTu MpAMOI KWUWKW B MUPHOE
BPEMS XWUPYPru OTXOLUAM OT 3TOW YETbIPEXKOMMOHEHT-
HOM TaKTWKW nedyeHusa. Paf aBTOPOB yTBEpKAAeT, yTo
npecakpanbHOe [peHUpoBaHWe U WppUraLns AnUCTanb-
HbIX OTAENOB MPAMOI KUWKN He ABAAOTCA 06s3aTeNb-
HbIMW KOMMNOHEHTaMW B JIeYEHUN TaKWUX MOBPEXAEHUN
M CYLLECTBEHHO He B/IMAIOT HAa pe3ynbTaTbl JIeUEHNUS,
a B psAAe CNy4yaeB YBENUYMBAKOT PUCK MHODEKLMOHHbIX
1 abaoMUHANbHBIX 0CNOXHeHU [1,3]. HekoTopble aBTo-
pbl NONAraloT, YTO B ONpefeNéHHbIX CUTYaLMAX BO3MOXK-
HO NpOBefEeHMe NeYeHNs TakmUx NaLMeHToB 6e3 ycTpaHe-
HUA fedeKTa NPAMON KUWKN UAK JeNnaTb 3TO C MOMOLLbIO
TpaHcaHanbHoro poctyna [1]. OgHako nopaenswlee
00/bWIHCTBO aBTOPOB HACTaMBAET Ha He0OX0AMMOCTH
BbIBE[leHUA MPOKCUMANbHOW CTOMbI BCEM MNaLMeHTaMm
C NOBpEXAEHNEM BHEOPIOWWHHOW YaCTW NPSMOI KULWKK
[1,4].
CTOMT OTMETUTB, YTO, KaK 3aMeyatT CaMu aBTOPbI MHO-
rMX WCCNefoBaHW NO NOBOAY TPaXAaHCKOW TpaBMbl
BHEOPIOWMHHOI YaCTU NPAMON KULWKY, UX BbIBOLbI HENb-
37 NPOeLMpoBaTh Ha TaKTUKY NleYeHUs GOEBbIX NOBPEX-
LEHUI NpAMOMA KWIWKKW. TpaBMbl B MUPHOE BPeMS Ha-
HOCATCA areHTaMu C HU3KOW nepefayeil KUHETUYECKON
3HEPrum, a caMm NOBPEXAEHNS He HACTOIbKO MAaCCUBHBI,
YTO CYLWECTBEHHO OT/IMYaeT WX OT PaHeHUil B BOEHHOE
Bpems. boeBble paHeHus o6nagalT onpesenéHHbIMU
0COOEHHOCTAMM, KOTOPbIE OTAINYAIOT UX OT FPaXAAHCKUX
TpaBM. JTO Hannuymne TPEX 30H MOBPEXAEHUA: PaHeBON
KaHan, 30Ha NEepBMYHOrO HEKPO3a, 30HA BTOPUYHOrO
HeKpo3a (MOJeKyNAPHOro COTPACEHUA); Hanuune 06-
WWPHOro 3arpA3HeHua paHbl 3eMn&il U NoBpexAaalo-
WMAMKU areHTaMu; Hanuume OOGLIMPHBIX HEKPOTUYECKUX
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M3MEeHeHWUIN; Hann4yne 0XOroB NOBPEXAEHHbLIX TKAHen;
Kak NpaBuio, Hannyune TAXKENbIX CONYTCTBYIOWMX U KOM-
OVMHMpPOBAHHbIX MOBPEXAEHUN. ITM 0COBEHHOCTM onpe-
LensioT HeoOXoAMMOCTb 0COBO0M TaKTUKM XuUpypruye-
CKOTro neyeHus.

LESTE MCCIEOOBAHMA

YNyyWwuTh anropuT™ 1 pesynbTathl XUPYpPruyeckoro se-
YeHUs 6OEBbIX PAHEHUI NPAMOIl KULWKK.

NAUMEHTBI M METObI

PaboTa ocHOBaHa Ha PETPOCMEKTUBHOM aHan3e pe3yiib-
TaTOB XWUPYPruyeckoro nedyeHus 31 paHeHOro c orHe-
CTPEesIbHbIMU NOBPEXAEHUAMU NPSMONA KUILKMW, HAXOLMUB-
WNXCA HA CTALLMOHAPHOM fleyeHUn B [NaBHOM BOEHHOM
KnuHudeckom rocnutane umenu H.H. Bypaenko. Mo cre-
neHu TaxecTu nospexpeHnit 23 (74%) paHeHbix nony-
4unu TaxENble nospexpeHus, 8 (26%) paHeHbIX nony-
YUK KpaiiHe TAXENbIE NOBpeXAeHMA. CTEeneHb TAXKECTH
NOBPeXAeHNA OLleHNBanach € noMolbto Wwkanel BMNX-0P
(BOEHHO-MONEBAs XMPYPris B OTHECTPEeNbHbIX paHe-
HUM). ITa WKana OPUEHTUPOBAHA HA ONPeSesIEHNE OKOH-
4aTeNbHOro MCXOLA TPABMbl M NO3BOJAET NPEACKa3aTh He
TOJIbKO BEPOATHOCTb JIETaNbHOrO UCX0Aa, B OTANYME OT
60/IbWMHCTBA OTEYECTBEHHBIX U 3apyOEKHbIX METOAMK,
HO W BEPOATHOCTb MOCTOSHHOWM MHBanMAM3aLuu (n3me-
HEHUs KaTeropuu rofHOCTM K BOEHHOW ClyXObe), a Takxe
OPMEHTUPOBOYHYIO LIUTENBHOCTb YTpaThl 60e- Uan Tpy-
L0CNoco6HOCTU. TAXKECTb NOBPEXAEHMSA OLEHWUBAIOT Ny-
TEM NPUCBOEHUA KaX[OMY KOHKPETHOMY MOBPEXAEHMIO
COOTBETCTBYIOWEro 6anna TsaxecTu. Mpu 3TOM Kaxpgbiii
Gann wWwkanbl ABASETCA NPeoOpa3oBaHHbIM CyMMapHbIM
WHAEKCOM TSXKECTH, NONYYEHHbIM B pe3ynbTaTe Cloxe-
HWA NPOM3BEAEHWN 3HAYEHWW YPOBHEW NeTaNbHOCTH,
NOCTOSIHHOW WHBANMAM3ALUN U JJAUTENLHOCTW yTpaThl
60ecnoco6HOCTM Ha UX KOIPDULUEHTbI BKIALA B OKOH-
yaTenbHbIi UCXOA paHeHWUs unu Tpaembl. Mpu oueHke
TAXECTN MHOXECTBEHHbIX, COYETAHHBIX /MU KOMOUHN-
POBaHHbIX TPaBM NPOU3BOLUTCA ONpefeNeHne TAKECTH
KaXX[LOro NoBpeXAeHUs C NoCNefyoWmUM CyMMUPOBaHU-
em 6annos. Takoil nogxopn Bo3MOXeH Gnarogaps marte-
MaTMyeckon 060CHOBAHHOCTYM 3TUX WKan [11].

Mo nokanusaumu: 16 (52%) nocTpafaBWUX NONYYUAH
paHeHWs BepXHeaMnyaspHOro OTAeNa NpAMON KULWKK;
4 (13%) — paHeHua cpefHeamnynspHOro otaena nps-
MO KuwkK; 11 (35%) — paHeHUs HUXHeaMnynsapHOro
oTAena npAMon KULWKH.

[unarHocTuka BoinonHanace ¢ nomowbio KT, Y3U u aH-
LOCKOMWUYEeCKUX MeTofoB. lpu BbINONHEHUU IHLOCKO-
MUYECKOrO OCMOTPA NPAMOM KUWKW Onpegensanch:

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

Ta6nuua 1. Taxecms aHamomuyeckux nospexoeHud
Table 1. Severity of anatomical injuries

MpoHuKalowme
paHeHMsA XNBOTa U Ta3a
MNokasartenu
C NOBpeXAeHNAMM

npAMoOM KUWKu, n = 31
Bannel BIMX-0P: 0
Jlerkue nospexpaeHus (0,05-0,4)
MoBpexpaeHus cpefHen TaxecTun 0
(0,5-0,9)
Taxenble nospexpenus (1-12) 23 (74%)
Kpaiite Taxensie nospexperns (= 13) 8 (26%)

KONMYeCTBO, pa3mepsbl U N0Kanu3auma aedeKkToB CTEHKM
KWUWKKW, HanU4yne MHOPOAHBIX T U UCTOYHMKA KPOBOTE-
yenus. Mpu KT 1 Y3N mMArkux TKaHen oLeHMBanoCh coc-
TOSIHWME NapapeKTanbHOI KNeTyaTku, pa3mepbl NonocTen
3aTeKOB M paHeBOro KaHana.

Mpyu nedyeHuM BHEOPIOWUHHBIX paHeHuit MK Hamu
ucnonb3oBanacb  opuruHanbHaa  metoguka  VAC.
3npontomuHanbHaa VAC-Tepanua npoBoamnack ¢ nomo-
WbO CUCTEM, YCTAHOBIEHHBIX TPAaHCaHanbHO. JIokanbHO
co3faBaemoe paspsAXeHue nepepaeTcs Ha paHy yepes
cneuyanbHyo NOSMNPONUAEHOBYIO MOPUCTYIO rybyaTyio
cuctemy. OTpuuatenbHoe gaBneHue B paHe no3ponseT
3 heKTUBHO yAaNaTb paHeBON CEKpeT, yCTPaHATb OTeK
TKaHel W cnocoOCTBYeT NPUTOKY KPOBW. YnyuleHue
MUKPOLMPKYAALUM cnocobCTBYeT HOPMUPOBAHMIO rpa-
HYNALWIA N 32XKWUBNEHWIO paHbl. Mpu BbiCTaBNeHUM no-
KaszaHuit kK nposefeHuto VAC-Tepanuu gaHHoe BMella-
TeNbCTBO MPOBOAMAOCH B YCIIOBUAX ONePaLMOHHON MOj
BHYTPUBEHHOW cepaumnen.

Mop 3HAOCKOMMYECKUM KOHTpoNeM 3a 30HY fJedekTa
CTEHKM KULWKKM (NpW Hanuynu aByx AedeKToB — 3a 30HY
NPOKCUMANbHOTO NOBPEXAEHUS) NPOBOAUNACH WUHUPY-
folas Tpybka auameTpom 20 MM. Mocne 3TOro 3HAOCKON
u3snekancs. [lna Kaxaoro KOHKPETHOro cyyas U3roTas-
nneanack cuctema VAC, kotopas coctosna u3 copmu-
POBAHHOI MONMNPONUAEHOBOI TY6KM, HUKCUPOBAHHOI
K NPOKCUManbHOMY Kpat CUJNKOHOBOrO 30HAa AUameT-
pom 18-22 Fr. lanee cuctemy ans VAC nposoannm yepes

Jlokanu3auusa noBpexaeHus

¥ BepxHeaMyTap HELT
oTgen

B CpeIHeaMITVIAPHEIT
OTaen
HirxneammyapHeLii
oTJen

IOuarpamma 1. Jlokanuzayus nospexoeHus
Figure 1. Localization of damage
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Tabnuua 2. Budsi xupypeuyeckux 8MewamesbCma Ha PasHbix 3manax

Table 2. Types of surgical interventions at different stages

KsanuduuuposanHtas CneuuanusupoBaHHas
XUPYPruyecKas nomollb XUPYPruyecKas nomollb
1 3ran 2 3T1an 3 31an
YwunsaHue 5 YwwnsaHue 1 be3 ywusaHus + netn. curmocToma 4
bes ywusanusa + curmoctoma 11 bes ywusanus + curmoctoma 3 Ywusanve 1
Pesekuus + curmoctoma 6 Pesekuus + ctoma 2 Pepesekuus 1
[lpeHunpoBaHue [lpeHunpoBaHue 2 JKCcTMpnauus + cToma 3
Pesekuus + ctoma 2
[lpeHnposaHue 5
Wcnonb3osanue VAC-cuctem (sHponoMunansHo | 16
UMW Ha MATKUE TKaHW) OTAENbHO UK B COYETAHNUN
C OAHWUM 13 BUJ0B XUPYPruyecKoro neyeHuns
Bcero 28 8 32

BHYTPEHHWI MPOCBET WUHUPYIOLWeEN TpyOKM B MpoCcBeT
KUK, [paBuabHOE pacnonoxeHne BaKyyMHOI cucre-
Mbl KOHTPOIMPOBAN BU3YaibHO W MpU HEOOXOAUMOCTH
BbIMOJIHANN €e KOppeKLUuto. BoiBefeHHYIO Yyepes3 aHasb-
HbI KaHan TpybKy GUKCMpPOBanu, NOACOEANUHANM K Heil
BaKyyYMHbIA acnupatop B pexume paspexeHus 90-
120 mMm pT.cT. 3ameHa VAC-cucTembl npoBogmunacs yepes
3-6 cyToK. B npouecce npoBefeHUs neyeHus cneguan
3a YPOBHEM Pa3peXeHUs W KONUYECTBOM OTAENAEMOro
no VAC-cucteme u fpeHaxam, yCTaHOBNIEHHbIM B napa-
peKTanbHOW KnetyaTke.

MeTopuka aHpontomMuHansHon VAC-Tepanuu mcnonb3o-
Basacb B JleyeHUM 12 naLMeHTOB C M30JMPOBAHHbLIMU
W COYETAHHbIMU PaAHEHUAMWU BHeOGPIOWMHHOrO OTAena
NPAMON KULWKH.

PE3YJIbTATBHI MCCITEOOBAHNA

Bcero 6bin nposneyeH 31 NocTpajaBlMit C OTHECTPENb-
HbIMM paHeHWAMW NpsMOi KuwkW. MeanaHa Bo3pac-
Ta noctpagaswux coctasuna 30 (28;33) net. U3 Hux
27 (87,1%) 6bln0 BbINUCAHO B YAOBNETBOPUTENBHOM COC-
TOSHUM Ha amGynaTopHoe foneunBaHue, a y 4 (12,9%)
nocTpafiaBluMX 3aperucTpupoBaH JNeTaNnbHblii UCXOA.
Crout oTMeTUTb, Y4TO Y BCEX 4 NOCTPaAaBLINX C feTab-
HbIM UCXOOM Ha 1 3Tane oKa3aHWA MeAULMUHCKOMN no-
MOLLM He OblNO BbIABJIEHO NOBPEXAEHUI MPAMOI KNILKMU.
Y BCcex 4YeTbIpéx yMepLlux pa3BuUACA CENCUC, NPU 3TOM
Y ABYX 13 HUX CENCUC Pa3BMACA Ha POHE HEKPOTUYeCKO-
ro acumuTa, ay ofHoro — Ha GoHe NepuToHUTa.
Xupypruyeckas mnomolyb, KoTopas BKil4ana B cebs
BCe YeTblpe OCHOBHbIX KOMMOHEHTa: (hopMmupoBaHue
NPOKCUMANbHOWM CTOMbI, MppUTauus NPAMON  KULIKM
(MexaHuYecKoe ouMlieHWe NPAMON KULWKK A0 YUCTOI
BOAbI), YWMBaHWE NOBPEXAEHUA CO CTOPOHbI MPOMEX-
HOCTW NpW NoKasaHMAX, APEHUPOBAHME MAWN TaMMOHMU-
poBaHKe NpecakpansbHOro NPoCTpaHCTBa Oblna OKasaHa
20 (64,5%) paHeHbIM 13 31.

STanHoe XMpypruyeckoe NeveHne PaHeHuM
BHEBPIOWMHHOTO OTAENA NPSMOM KULLKM

Ha 1 n 2 3tanax MeauLMHCKON NOMOLLM MPOBOAUNOCH
Xupypruyeckoe (ywuaHue fedekta KULWKK, CUrMOCTO-
MUSA, CUTMOCTOMUA + pe3eKLua NOBPEXAEHHOrO yyacT-
Ka KMLWKK) UIN KOHCEPBATMBHOE NleyeHne. Y 9 paHeHbIx
Ha 13Tane u ewey 1 paHeHOro Ha 2 3Tane NOBPeXAeHMUA
NPAMOiA KMWKMW AMArHOCTUPOBaHbI He Gblnn. Ha 3 aTane
MEAWLMHCKO NOMOLWM MPOBOAMNOCL XUPYpPruyeckoe
NleyeHne (CUrMOCTOMUS, PEPEe3eKLUs MPAMON KULIKK,
3KCTMPNALMA NPAMON KULWKKW, pepe3ekuus npsamMont Kuw-
KW + CUTMOCTOMMA), KOTOPOE COYEeTANOCh C MppuUraLme
NPAMON KWUIKM U APEHUPOBAHMEM WAW TaMMOHWPOBaA-
HWeM npecakpanbHOro NPOCTPAHCTBA, @ TaKKe neyeHune
C nomoubio 3HfoNoMuHanbHoi VAC Tepanum B coveTa-
HUU C XMPYPrUYECKUM NleYeHUeM.

C nomolubto 3HAoNOMIUHANbHOI VAC-Tepanum Gbino npo-
BefleHo neyeHune 12 paHeHbiM. CTOUT OTMETUTb, YTO BO
BCeX cyyasix 6bina chopMmMpoBaHa NpoKCMManbHas cTo-
ma. [locTpagaBlume nocTynanu B rocnuTanb Ha 2—4 cyT-
KM nocne oKkasaHusa KBanMpuLuMpoBaHHON MeAULMHCKON
nomouwu. Y 7 nauneHToB Obii BbifBNeH 1 fedeKT cTeH-
KW KUWKHK, y 5 6oabHBIX — 2 1 6onee, Npyu 3TOM pasmep
pedeKToB BapbUpoBan OT 7 MM O MONYLUPKYAAPHOrO.
Mpn3HaKW KpOBOTEYEHMA U3 MeCTa MOBPeXAeHUs 1Mme-
7N MecTo B OJHOM ciyyae (BbINMONHEH 3HAJOCKOMMUYe-
CKUI remocTas). B 3aBUCMMOCTM OT CTeneHU MOBpeX-
peHus cteHkun MK pna nonHoro 3akpbiTua paHeBoro
pedekta notpe6osanoch nposefseHue oT 1 go 6 ceaH-
coB VAC c uHTepBanom ot 3 go 6 fHeii. Nocne ogHoro
ceaHca VAC nonHoe 3akpbiTue fedeKTOB CTEHKU KULLKH
VAANoCb JOCTUTHYTb Y 4 NaLMeHTOB, MOCNe ABYX CeaH-
COB — Vy 4 60AbHbIX, 3 NauueHTam notTpeboBanoch 4, 5
n 6 ceancos VAC, cooTBeTcTBEHHO. CpoKM npoBefeHus
sHpontomuHansHon VAC-Tepanun 3aBucenu oT Konuye-
CTBa ¥ pa3mepa fedeKTOB CTEHKW NPAMON KULWKK, Hanu-
4MA 3aTeKOB B NapapekTanbHy0 KNeT4yaTKy, BpeMeHu oT
MOMeHTa MoNyYeHNUsA TPaBMbl A0 HaYana NeyeHuns u ume-
IOLLMXCA cOoYeTaHHbIX noBpexaeHnin. B 11 u3 12 cnyya-
€B JleYeHne C UCMOIb30BaHWEM AAHHON METOANKM BbiNo
yCNewWHbIM 1 NPUBENO K MOAHOMY 3aXUBNEHUIO PAHEHUI
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CTEHKM NpsMOil KUWKK. B ogHoM cnyyae gobuThcs nono-
KUTENbHOTO pe3ysibTaTta ledeHus He yhanock, 4to obyc-
JIOBIEHO  HaNMYMeEM TAXKENbIX THOMHO-CEeNTUYECKUX
OC/IOXKHEHWIA.

OBCYXIOEHWE PE3YJIBTATOB

[Ins AMarHocTvkmM paHeHuit BHeOGPIOWWHHOMO OTAena
NPAMOIt KUILKW Ha 3Tanax 3BaKyauumn KpaitHe pefKo uc-
nonb3yeTcs 3HAOCKOMUYECKOE MCCNefoBaHue Mau oc-
MOTp B 3epkanax. B pesynbtate y 10 (32,3%) u3 31 no-
CTPaAaBLUEro paHeH e NPAMONl KULWKK BbIABNEHO TONbKO
B UeHTpanbHoM BMY. B 3 (30%) cnyyasx HepuarHo-
CTUPOBAHHbIX MOBPEXAeHMUIt npamoii Kuwku u3 10, no-
CTYNUBLIMX B LeHTpanbHoe BMY, HacTynun netanbHblii
NCXOf.

Ha cerofHAWHUA feHb YeTbIpEXKOMMOHEHTHOE NeyeHne
paHeHWit BHEOPIOWMHHON YacTW MPAMOW KULWKK ABASA-
eTcs Haubonee ONTUMANbHON XUPYPrUYeCcKOil TaKTUKON
¥ NPUBOAMUT K XOPOLIMM pe3yibTatam JeyeHus.
®opMuUpOBaHME MPOKCUMANbHOW CTOMbI ABAAETCA BaX-
HEeMLWMUM 3TaNOM XMPYPru4ecKoro Ne4YeHns, KoTopoe cno-
COOCTBOBANO YCKOPEHUIO 3aXKUBIEHUSA PaH U CHUXKEHNUIO
pUCKa MHMEKLMOHHBIX OCNOXHeHHIA. ITo 0bycnoBaeHo
npeKkpalleHneM NoCTynIeHna KULWEYHOTro COAEPHKUMOro
B 06/1aCTb paHbl M B NapapeKTasbHylo KnetyaTky. B 3a-
BMCUMOCTYW OT CMTyaL MW BbIBOAUAACH KaK KOHLeBas, Tak
n neTnesas Konoctoma. KoHueByto Konoctomy dopmu-
poBanu, Kak NpaBuio, nocne 06CTPYKTUBHON pe3eKLum
no FapTMaHy uau nocne 3KCTUpNaLUKU NPAMON KULIKK,
KOTOpble MPUMEHAUCH NPU OBLWIMPHBIX MOBPEXAEHUAX
CTEHKN KUILKW W ABNEHMAX NeputoHuTa. B ocTanbHbIX
cayyasx GopMUpoBanu netnesyto KonocTomy. lpu nep-
BOM 3Tane OKa3aHMA XMPYPruyecKoi MOMOLWM CTOMbI
cchopmupoBaHbl y 17 noctpagaswux. B nocnepyowem
Ha 3Tane cneLuann3nposaHHon nomown 30 nocTpasas-
WnM Bbinn chopMMPOBaHbl OTKIKOYAIOLWME CTOMBI C Lie-
Nbl0 NpefynpexnaeHus pasBUTUA THOMHO-CENTUYECKNX
OC/IOXHEHMWA.

TpaHcaHanbHoe ylwuBaHue pAetdeKTa BHEOPHOLWUHHOI
4acTW NPAMON KULWKKU BLINONHEHO NPU NOBPEXAEHUAX
60see YeTBEPTU OKPYXKHOCTU KULIKU HA YPOBHE HUXK-
HeamnynspHoro oTaena. lpu MacCUBHbIX pa3pyLIeHNsAX
MPOKCUMMaNbHbLIX OTAEN0B MPAMON KMUIKW BbIMONHEHA
06CTPYKTUBHAsA pesekuus. [pu MaccMBHOM pa3pyLueHuu
NPAMOIi KULWKK, NOBPEXAEHUAX CHIMHKTEPHOrO annapa-
Ta, paermoHax Ta30BON KNETYATKM W MPOMEXKHOCTYU Bbl-
MONHANM 3KCTUPMALMIO MPAMON KULIKK.

Mippurauma npaMoOi KWILKM NPOBOAWMNOCL C LENbIo
YCTpaHeHMA OCTaTKOB Kana B 30HEe paHeHus, KoTopas
Obl1a NPUUYMHON CEPbE3HbIX THOMHO-CENTUYECKUX OC-
NIOXKHEHU. ITO 0COBEHHO BAXHO NMPU HANUYUU HEKPO-
TU3NPOBAHHbIX U AeBACKYNAPU30BAHHbIX MATKUX TKaHEN

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

PucyHok 1. OzHecmpenbHoe npoHuKatoujee paHeHue npamoli
Kuwku. OcMomp npu nocmynaeHuu Ha 6 Cymxu nocse paHeHus.
Ha 11 cm om aHyca o6wupHsIl noaHbIl degekm cmeHKU cpeo-
He-amnynapHo20 omaena npamMol KUWKU, pasmep depekma He
meHee 28 MM. B npocseme depekma — omkpsimas paxesas
nosocms ouamempom 0o 10 cm

Figure 1. Gunshot penetrating wounds of the rectum. Examina-
tion at admission on the 6th day after injury. At 11 cm from
the anus, there is a large complete defect in the wall of the mid-
dle ampullary rectum, the defect size is at least 28 mm. There is
an open wound cavity with a diameter of up to 10 cm in the lu-
men of the defect

PucyHok 2. MuHHo-83pbigHoe paHeHue. OCKOOYHOE paHeHue
masa ¢ pasmo3zxmeHuem MAKUX mKaHel A200uyHbIx obnacmel
C NOJIHBIM OMPbIBOM CpeOHe- U HUXHeamnynspHo2o omoena
npAMol KUWKU C COXpaHeHUeM aHaibHo20 CHUHKmMepa

Figure 2. Mine explosion injury. Splinter wound of the pelvis
with crushing of the soft tissues of the gluteal regions with com-
plete separation of the middle and lower ampullary rectum with
preservation of the anal sphincter

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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NPOMEXKHOCTU, YTO ABAAETCA Cy6CTPaTOM NS Pa3BUTUSA
MHODEKLMOHHLIX OCNOXHEeHUW. [puynHOin netanbHOro
MCXO4a MOCHYXWUAN THOMHO-CENTUYECKNE OCNOXHEHMS,
YTO NOAYEPKMBAET aKTYaNbHOCTb CaHaL MK NPOCBETA MO-
BPEXAEHHON KULLIKN.

Mpu ycTaHOBKe ApeHaXel BCAenyl 4Yepe3 MpoMex-
HOCTb y 6 13 8 NauMeHTOB He YAanoch Ao0OUTLCA afiek-
BAaTHOrO [JPEHWPOBAHMA NapapeKTaNbHON KIETYaTKM
B 06/1aCTW paHbl NPAMOI KUWKK. ITO 06YCNOBNEHO TEM,
YTO YCTaHOBNEHHble BCNEMYK APEHaXW He JoCTUra-
NN 30HbI NOBpexaeHus. MNonHOLEHHas XUpypruyeckas
06paboTKa paHeBOro KaHana C WWPOKUM [OCTYNOM

PucyHok 3. JHOockonuveckas kapmuHa. PaHeHue HUXHeam-
nyaspHol Yyacmu npamoll Kuwku. Jecekm nepedHell cmeHKU
20 mm

Figure 3. Endoscopic picture. Injury to the lower ampullary
part of the rectum. The defect of the front wall is 20 mm

PucyHok 4. IHdockonuyeckas kapmuHa. PaHeHue HUXHeam-
nynapHol yacmu npsamol Kuwku. [ecpekm nepedHeli cmeHKu
20 mm. [lonHoe 3akpsimue Oeghekma nocne 8mMoOpo2o ceaHca
VAC-mepanuu

Figure 4. Endoscopic picture. Injury to the lower ampullary part
of the rectum. The defect of the front wall is 20 mm. Complete
closure of the defect after the second session of VAC therapy

STanHoe XMpypruyeckoe NeveHne PaHeHuM
BHEBPIOWMHHOTO OTAENA NPSMOM KULLKM

B NapapeKTaibHYI0 KieTyaTKy COo3[aeT yClnoBuA AnA
3P HEKTUBHOr0 APEHUPOBAHUA 30HBI PAHEHUA CTEHKU
KMWKK. TaKk e BbINOJHEHWe PeBU3UU W [pPeHMpoBa-
HUA KNeTyaTKM yepe3 pa3pe3 Mexay aHaNbHbIM CHUH-
KTEepOM W KOMYMKOM NO3BONANW afleKBATHO CaHMPOBATb
nonoctb. B cnyyae Hanuuua pedekToB CTEHKM NpAMON
Knwku 3HpontommHansHaa VAC- Tepanua nossonset
APEHNPOBAHMPOBATb NapapeKkTanbHY0 KNeTyaTky, uTo
Cnoco6CTBYET BOCCTAHOBNEHUIO LENIOCTHOCTU CTEHKM
KULWKK.

Ha nepeposbix 3tanax u3 31 nocTpajaslero CTOMM-
poBaHbl 17 (54,8%) nauueHToB, U3 HUX Y 6 BbINON-
HeHa OOCTpYKTMBHas pe3eKuus NPAMON KUIKK, elle
y 5 BbINONHEHbI NOMBITKK YWNBAHUA Ae(EeKTOB CTEHKM
npu nanapotomuu. Jlnwe ofHOMy nocTpajasliemy pa-
HEHWe CTeHKM YLWMBANOCh TPAHCAHaNbHO, TaK e Bbl-
MONMHEHO AWCTaNbHOE BbIMbIBAHWE MNPAMONA  KULKMK.
MapapeKkTanbHoe ApeHWpPOBaHWE BLIMOJHEHO y 6 no-
CTpafjaBwmnx. Takum o6pa3om, MnMwWe 1 naumeHT nonyyun
4-X KOMNOHeHTHOe NeyeHue. Yalle Bcero npeHeGperany
ANCTaNbHbLIM BbIMbIBAHWNEM.

Ha 3tane uenTpansHoro BMY nosTopHo onepupoBaHo
30 (96,8%) u3 31 noctpagaswux. Jinws y 1 nayueHTa
woB AetheKTa BHEOPIOWMHHOMO OTAENA NPAMON KUIWKM
13 NanapoTOMHOro [0CTyna OKa3anca COCTOATENbHbIM
¥ He noTpeboBan HaNoXeHUs CToMbl. HecocToATENbHOCTL
KyNbTW NPAMON KULWKM, OCNOXHEHHas abcueccom npe-
CaKpanbHOro NpocCTpaHCTBa, pa3sunace y 4 u3 11 no-
CTPafiaBWNX C OGCTPYKTUBHBIMU PE3EKLUAMMU, BbINON-
HEHHbIMM Ha pa3NuUyHbIX 3Tanax 3Bakyauuu. Ha stane
cneumanu3nMpoBaHHOM NOMOLLM OCHOBHbIM NOKa3aHUEM
K onepaTMBHbIM BMellaTeNnbCTBAM ABAANOCH pa3BUTHE
NepUTOHWUTA, NO NMOBOAY Yero BbIMOJHANOCH VILNBAHWE
fedeKTa CTEHKM KWWKW, HOPMUPOBAHWE CTOMbI, 00-
CTPYKTUBHAA pe3eKuus, ApeHupoBaHue.

SAKITKOYEHME

Mo pe3ynbTaTam NpoOBEAEHHOr0 KAMHWYECKOro uccne-
[OBaHUA MOXHO CfieNaTb BbIBOA, YTO BHEOPIOWMHHbIE
paHeHWs NpAMOI KMUWKKU NPeACTaBAsOT COO0N cepbés-
Hyto npo6aemy. OHU CNOXKHbI B AUATHOCTUKE HAa PaHHUX
3Tanax, MMeloT TAXKENOe TeyeHWe W YACTO CTAHOBATCA
MPUYUHON TFHOMHO-CENTUYECKUX OCNOXHeHui. B cny-
Yae paHeHU B 061acTV Ta3a LEeNecoobpasHO aKTUBHO
MCKNI0YaTb NOBPEXAEHUA NPAMON KULWKKW, B YaCTHOCTH
C UCMONb30BaHWEM 3HAOCKOMUYECKMX METOA0B, PEKTO-
CKOMWUM UNM OCMOTPA B 3€pKanax, PeHTreH-KOHTPacTHO-
ro UccnefoBaHMA NPAMON KULWKK.

OTka3 oT GopmMMpOBaHMA CTOM W MppUrauum NpoceeTa
KULKKN COMpseH C bonee BbICOKOI YacTOTO pa3BUTUs
TAXKENbIX WHDEKUMOHHBIX OCAO0XKHEHUIA W NeTanbHbIX
MCXOL0B.
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06CTpyKTUBHAA BHYTPUOpPIOWHAA pe3eKuus Nnpu BHe-
OPIOWMHHbBIX paHEHUSAX He UMena NpeuMylLecTs, B CpaB-
HEHWUU C ABYCTBOMbHOI CTOMMEl W caHauuell npocseTa
PaHEHON KULWKMK.

JHponomnHansHas VAC-Tepanus, B coyeTaHnm ¢ popmu-
pOBaHMEM CTOMbI, CnocobHa 3hheKTUBHO [peHUPOBaTH
30HY paHeHWs, OTBOAUTb IKCCYAAT W3 napapeKTanbHOM
KNeTyaTKW, co34aTb ONTUMANbHbIE YC0BUA AN 3aXUB-
NeHus fedeKTa CTEHKHN, ABNAETCA OPraHOCOXPAHAIWMM
W ManoTpaBMaTUYHbIM METOAOM, MPUMEHUMA B CyYasnXx
COYETAHWA PaHEHMs NMPAMOI KULWKM C NOBPEXAEHUAMY
Ta3a, KOHe‘-iHOCTeVI, Npn COYETAaHHbIX PAHEHUAX.
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BBEJJEHWE: annapamHbil yupkyAsapHsIl aHacmomo3 0oJieue 2006l ocmaemcs 8apuaHmom 8bI60pa npu 1anapocKo-
nuveckoli nepedHell pe3eKyuu npAMOU KUWKU, XOMA 4acmMoma HecocmosmesbHOCmU U CMpUKmyp cocmasasaom
11,2% u 13,0%, coomsemcmseHHo. TexHUKa popmMupo8aHus 0aHHO20 AHACMOMO3A CONPSKeHa C MexHUYecKuMu
0cobeHHOCMAMU (YUKCAyUU ynopHO20 ycmpolicmaa YupKYAAPpHO20 CLUUBAIOWe20 annapama, 4mo 8 60/blUHCMBe
cyyaes mpebyem 3KCMpPAKOpNopanbHo2o smana onepayuu. llocnedHul ysenudyusaem npoooKUMeNbHOCMb
onepayuu u ymeHblaem npeumyLecmsa 1anapockonuyecko2o 00cmyna, 8 mom qucsae desaem HeyenecoobpazHsIM
yoaneHue npenapama yepe3 ecmecmserHsie omgepcmus (Natural Orifice Specimen Extraction, NOSE).

UEJIb: onucame oneim npumeHeHUs HOB020 UHMPAKOPNOPATbHO20 JUHEUHO20 KOJOPeKmaabHo20 aHACMOMO3a
no memoduke «overlap» npu nanapockonuyeckoli nepedHell pe3eKyuu npAaMol KULIKU.

MAUNEHTBI M METO/bI: 8 cmamee npedcmasnieHsbl pe3ysbmamsl nNpuMeHeHUs HOB020 JUHeliHo20 «overlap»
aHacmomo3a y nayueHmos, nepeHecwux anapocKONUYECKylo nepedHion pesekyur npamoll KUWKU 8 nepuod
¢ 0kma6psa 2023 2. no gespans 2024 2. Pe3ysbmamsi 04eHUsanucs no npoodosiKumMeabHOCMU onepayuu, Yyacmome
U msAxecmu nocneonepayuoHHsix ocnoxHerul no Clavien-Dindo, yacmome KoHsepcud, dnumensHocmu eocnuma-
U3ayuU, oyeHKe Kasecmsa xusHu (onpocHuk SF-36) yepes 30 dHell nocne onepayuu.

PE3YJIbTATbI: uHmpaxkopnopansHeili nuHeliHsild «overlap» axacmomo3s cgopmuposaH y 10 nayueHmos (5 xeH-
WUH U 5 MYXK4UH), cpedHull Bo3pacm komopbix cocmasun 62,0 + 9,03 nem, a cpedHee 3HavyeHue UMT cocmasuno
27,5 + 7,2 k3/M?. IHmpaonepayuoHHbIx 0C0XHeHuUl He ommeyeHo. Y 1 nayueHma umena mecmo cepoma nocsieone-
payuoxHol parsl (Clavien-I). llepsoe omxoxoeHue kana Habmodanocs Ha 1 (0-3) cymku. CpedHee nocieonepayu-
OHHOe npebbisaHue 8 cmayuoHape cocmasuno 5,7 + 1,89 koliko-0Hed.

3AKJIOYEHWE: nepsble pe3ynsmamsl deMOHCmMpUpylom npocmomy u 6e30nacHoCms UHMPAKopNopaabHO20 NuHed-
Ho20 aHacmomo3a no memoduke «overlapy». Tpebyemcs nposedeHue 0anbHeliwux uccredosaHudl.

KJIIOYEBBIE CJIOBA: konopekmanbHbil pak, UHMpaKopnopanbHbil aHacmomo3s, uHeliHbIl KosopekmansHeil «overlap» aHacmomos, 1anapocko-
nuyeckas nepedHsa pesekyus
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Intracorporal isoperistaltic linear colorectal “side-to-side”
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VA7 Xal AIM: to present the primary experience of performing intracorporeal linear colorectal anastomosis using the “over-
lap” technique in laparoscopic anterior rectal resection.
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MATERIALS AND METHODS: the study presents the outcomes of intracorporeal linear “overlap” anastomosis in
patients who underwent laparoscopic anterior rectal resection between October 2023 and February 2024. The results
were evaluated based on various parameters including operation time, the postoperative morbidity rate (by Clavien-
Dindo scale), conversion rates, hospital stay, quality of life by SF-36 questionnaire 30 days after surgery.

RESULTS: the linear “overlap” anastomosis was done in 10 patients (5 females), aged 62.0 + 9.03 years and BMI
of 27.5 + 7.2 kg/m?. No intraoperative complications occurred. One patient developed a seroma at the incision
site (Clavien-Dindo I). The first bowel movement was at 1 (0-3) days after surgery. The post-op hospital stay was

5.7 + 1.9 days.

CONCLUSION: primary results demonstrate the simplicity and safety of intracorporeal linear “overlap” anastomosis

technique. The further advanced study is justified.
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BBEOEHWE

CornacHo paHHbIM BcemupHOW opraHu3auuu 3apaso-
OXpaHEeHWs, B MUpPE COXpaHAeTCA TEHAEHUMA K POCTy
3aboneBaeMoCTH KosopekTanbHbiM pakom (KPP) [1].
Xupypruyeckoe neyeHue sBASETCS OCHOBHLIM METOAOM
pagukansHoro nevyenus KPP [2]. Jlanapockonuyeckuit
LOCTYN paccMaTpuBaeTCs KaK anbTepHaTMBa OTKPbLITOM
onepauuu, UMeLWNI NpenMMyLLecTBa B BULE YMEHbLUe-
HUS ONEpPaLMUOHHO TPaBMbI, ObICTPOr0 BOCCTAHOBNEHMUS
YHKLMI XKenyAoYHO-KNLWEYHOTO TPAKTa, PaHHeN aKTu-
BMW3aLWM U paHHeil BbINUCKM NauMeHTa U3 CTaluMoHapa
CO CXOXXMMU OHKONOTUYEeCKUMU pe3yibTaTamu [3-5].

[ByctennepHas metoguka (double-stapling technique,
DST) saBnsetcs Hanbonee pacnpocTpaHeHHO! npu dop-
MUPOBAHUW annapaTHOro0 LWPKYAAPHOrO KONOPeK-
TaNbHOrO aHacTomo3a. Yactota HECcoCTOATENbHOCTM
W pasBUTUA CTPUKTYPLI aHACTOMO3a Mocie nepeaHeil
pe3eKLUn NpAMON KWUWKM C MPUMEHEHUEM METOAUKM
DST cocrtaBnset, no gaHHbIM nutepatypsbl, 11,2% u 13%,
COOTBETCTBEHHO [6,7]. OCHOBHBIMM NpUYMHaMK pas-
BUTUA [AaHHBIX OCNOXHEHUN CYMTAlOTCA HeanekBaT-
HOE KPOBOCHAOXeHMe M HaTAXeHMe 30Hbl aHaCcTOMO3a
[8,9]. Cnoco6 dhopmMMpoBaHMA aHACTOMO3a TaKKe BAU-
A€T Ha ero NpoYHOCTb U CErofHsA paccMaTpuBaeTcs Kak
OAMH 13 (aKTOpPOB puUcKa HecocTosTenbHocTu [7,10-
11]. Npu hopMUpOBaAHUM LUPKYAAPHOTO annapaTHoOro
aHacToMo3a B MOJIOBMHE C/ly4aeB HeCcOCTOATENbHOCTb
aHacToMo3a pa3BMBanach no JMHUM LUPKYIAPHOTO WBA
B 30HE MEPEeKpbITUA CKOO LUPKYNSPHOTO U IMHEHHOro
ctennepoB [10], a Takxe B MecTe (OpPMUPOBAHMUSA TaK

MHTpakopnopanbHeli M30MepUCTaNbTUYECKMIA IMHEAHDINA
KonopekTanbHbii «6ok-B-60k» (overlap) aHacTomos:
KOHL,eNnuus CO3AAaHUS 1 NepBbie pe3ynbTaThl

Mocne dopabomku — 26.06.2024

lpuHamo k nybaukayuu — 01.08.2024
Accepted for publication — 01.08.2024

Ha3blBaeMblx «Cobaybux yuweity — «dog-ears» [7].
B ocHOBHOM wuccnepoBaHMA HanpaBneHbl Ha MOUCK
HOBBIX CNOCOO0B NPOMUNAKTUKM HECOCTOATENLHOCTH
W OONONHWUTENbHLIX METOOB YKPEnneHUs 30Hbl LMp-
KyNAPHOro annapaTHoro Waa, No3BoNsioWMX 13bexatb
HECOCTOATENbHOCTW aHacToMO3a NpW nepefHei pesek-
umu npsmoit kuwku [7,12,13]. Ha 3tom cdoHe nouck
HOBbIX M aNbTEPHATUBHbIX annapaTHOMY LUPKYNAPHOMY
aHacToMo3y MeTofj0B hOpMUPOBAHUSA KONOPEKTANbHOIO
aHacToM03a COXpaHAeT CBOKW aKTyanbHOCTb. TaK, Ha-
npumep, TexHMKa hoOpMUPOBAHUA UHTPAKOPNOPANLHOTO
aHacToMO03a C NOMOLbIO IMHENHbIX CLIMBAKOWMX anna-
patoB (delta-shaped anastomosis) 6bina npepnoxeHa
B 2002 ropy [14]. Mo3xe, 8 2010 rogy, Inaba K. npea-
noxun «overlap» meton QopmupoBaHus 330¢aro3H-
TepoaHactomo3a [15]. O6beanHMB 3T fABa BapuaHTa
MHTPaKoprnopanbHoro aHactomo3sa, Zhou H.T. B 2017 r.
BbINOJHWU/ MOMHOCTbIO NaNapoOCKONMYeCKylo pe3eKkLuio
TONICTOM KuWwkK [16].

B npoaHanu3MpoBaHHOW OTEYECTBEHHON W MUPOBOWA
NMTepaTtype OTCYTCTBYIOT AaHHbIE O MPUMEHEHUN NTUHE-
Horo «overlap» aHacTomo3a npu nepegHuUx peseKkunax
NPAMON KULLKMU.

LLEJTb

Llenb gaHHoii paboTbl onucaTb OMbIT NPUMEHEHUS HOBO-
roO MHTPAKOPNOPaabHOro JIMHERHOr0 KONOPEKTaNbHOIo
«overlap» aHacTOMO3a Npy 1anapocKonnyecKoi nepeg-
Hel pe3eKunn NPAMOA KULLKHU.

Intracorporal isoperistaltic linear colorectal “side-to-side”
(overlap) anastomosis: invention concept and primary results
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NMAUMEHTBI U METOb

[laHHoe wuccnefoBaHWe npencTaBnseT cobol aHanus
Cepui onepauuii, BbINONHEHHBIX B MEPUOA C OKTA6GPSA
2023 r. no ¢despanb 2024 r. B MMKL, «KommyHapkay,
asnsowmumcs 6asoit Kadeapsl haKkynbTETCKON XUpyp-
rum N°1 PHUMY um H.WU. MNMuporosa. WccnegosaHue He
NPOTMBOPEYUT AEWCTBYIOLLMM PEKOMEHAALMAM MO Ne-
yenuto KPP [2]. KpuTepuamun BKiOYEHMA B uUcCnepo-
BaHWe saBasnucb Bo3pact 18-80 net, nopnucaHHoe
MHdopmMupoBaHHoe fo6poBoabHOe cornacue, ASA I-1I,
ECOG 0-1, knuHuyeckas ctagusa cT1-T4, ructonornyecku
NOATBEPXKAEHHAA afeHOKapLuMHOMa AUCTaNbHOW TPeTw
CUTMOBMAHOI KWLWKHW, PEKTOCUTMOMAHOrO oTaena 06o-
LOYHOW KUIWKW WNM BEpXHeaMnynsapHoro oTAena nps-
MOW KWWKKM. [auneHTbl, KOTOPbIM B UTOre aHacToMo3
6bl1 chOPMMPOBAH C MOMOLLbIO LLUPKYASPHOTO CLIMBALO-
Lero annapara, B paMKax UCCNej0BaHNUs He paccMaTpu-
Banucb. besonacHoCTb NpeanoXeHHOro HOBOro MeTo/a
(hopMMpOBaHNA aHAaCTOMO3a OLeHMBaNacb Mo yvacroTe
W TAXKECTU OCNOXHEHUW B NOCNeonepaLnoHHOM nepu-
oge (o 30 gHel nocne onepauuu) ¢ UCNONb30OBAHUEM
knaccudmkaumm Clavien-Dindo [17] v anuTenbHoCTM
rocnutanusauun. CnoxHocTb (GopMMpOBaHUA aHacTo-
M03a OLleHMBaNACh N0 YaCTOTE TEXHUYECKUX KOHBEPCUIA,
NPOAOIKUTENBHOCTM OnepaLuu u 06bemMy MHTpaonepa-
LMoHHONM KpoBonoTepu. OueHka QYHKLMOHANBHBIX pe-
3yNbTaTOB NPOBOLMAACH NYTEM AHKETUPOBAHMA NaLMNEH-
TOB Yepe3 30 AgHeil nocne onepawmmu C UCNONb30BaHNEM
onpocHuka SF-36.

CraTuctnyeckas o6paboTka BbIMOJAHEHA C MCMOMb30-
BaHMEM KOMMEPYECKOro nakera MporpamMHoro obe-
cnevyerus Jamovi Bepcuu 2.3.28 gns MacO0S. [LaHHble
npencTaBieHbl B BUAe CPeAHUX 3HAYEHWUIt M CTaH-
LAPTHBIX OTKNOHEHWUA AN KONMYECTBEHHbIX HOpPMab-
HO pacnpegeneHHbix nepemerHbix (M + SD); B Bupe
MefuaHbl, MaKCUMaNnbHOro W MUHWUMANbLHOTO 3Haye-
HUIt — Me (Min—Max) npu pacnpegeneHuu, OTAUYHOM
OT HOPMaNbHOTO, a TakXe B BUAe abCONIOTHBIX 3Haye-
HUA BN KaTeropuanbHbiX AaHHbIX. AHanM3 Ha Hop-
MasbHOe pacnpefeneHne NpoBefeH C NOMOLLbIO TeCTa
Wannpo-Yunka.

TexHuka onepayuu. 3a 30 MUHYT O onepauun NpoBo-
AnTCs aHTMOMoTUKoNpodmMnakTuka. NayueHTt HaxoauTcs
Ha OnmepauyoOHHOM CTOJe B NUTOTOMUYECKOM MOJOXe-
Huu. Wcnonb3yeTcs cTaHpapTHas Ans nanapockonuye-
CKOV nepefHei pe3eKuuu NPAMOIt KULWKKN PacCTaHOBKA
Tpoakapos: 10 MM MopT B HaanynoyHoi obnactu ans
30 C° onTukK, 12 MM NOPT B NpaBoii NOAB3AOLWHOI 06-
nacTu Ana AWCCEKLMM, KAUMUPOBAHUA W 3aBefeHus
ClWMBalolero anmapata, ABa nopta 5 MM B npaBoMm
BEPXHEM W JIEBOM HUXHEM KBafpaHTax XWUBOTa, JONOJ-
HUTENbHbIA 5 MM NOPT B IEBOI NOAB3AOWHOI 06NacTy
AN TPaKUMM M MaHunynauuii B Tasy. OnepaumoHHbIN

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

CTON B nonoxeHuu TpeHZeneHbypra C HaKJIOHOM Ha-
npaBo, TOHKYI KUWKY U GONbLWON CanbHUK OTBOASAT
KpaHuanbHo. [locne Bu3yanusauum BCex aHaToOMuye-
CKWUX OPUEHTUPOB BbIMONHAETCA TPAKLMA CUTMOBUAHO
KWLWKM 3a OpbiXeliKy B HanpaBfeHU nepefHeit 6piow-
HOW CcTeHKU. Mepna-natepanbHbIM JOCTYNOM BblgenseT-
sl HUXHARA OpbixeeyHas aptepus (HBA) n BeHa (HBB).
[lanee BbiNonHseTcs NuMdageH3IKTOMUA M3 obnactu
ocHoBaHua HBA ¢ Bbicokoin nepessskoin HBA u HBB.
Mpupgepxusascs npuHuunos CME (complete meso-
colic excision) u Nog BU3yaNbHbIM KOHTpOJEM dacLuu
TonbfTa M NeBOro MOYETOYHUKA C COXPAHEHUEM TuMno-
racTpanbHbiX HEPBOB W Ta30BOrO NapacUMnaTMyeckoro
CNJETEHUs, BbIMOMHAETCA MOOGUNM3ALMA HUCXOAALLEN,
CUTMOBUAHON KULKW, @ 3aTeM W BepxXHeamnyaspHOro
oTAeNna npamoil KuWku. Mobunusauus ceneseHoyHo-
ro u3rn6a o6of0YHON KULWKU BHIMONHAETCA B Clyyae
pucKa HaTAXeHWA npepnonaraeMoro aHacTomosa.
lMpepnBapuTencHO  BbiAenseTca  TMMQOBACcKynApHas
HOXKa, NPOKCMMasbHaA W AUCTANbHAA FPaHULLbl pe3eK-
umu. [luctanbHas rpaHuua peseKuuW, COTNacHo Kau-
HUYECKUM peKoMeHAaLMAM, cocTaBnseT He meHee 10,0
CM 1A paKka CUrMOBUHOW KUILKW U He MeHee 5 cM —
npu NOKanu3aluuuM paka B PEKTOCUIMOUAHOM OTAEeNe
WAN B BEpXHEaMNyAApHOM OTAene npamon Kuwku [2].
lMpokcMManbHas rpaHuLa pe3ekuuy HameyaeTca C yye-
TOM IMHUKM fileMapKaLuu nocne nepeceyeHns KpaeBoil
apTepuu u coctasnseT He meHee 10,0 cm (Puc. 1). Nocne
NpeABapuTeNbHOTO BbIAENEHNA CTEHKM KULLKW U3 KNeT-
YaTKW MO rpaHuLaM pe3eKuuu, KULWKA nepecekaercs
NMHeRHbIM ClUMBAIOLLE-PEXYLWMUM annapaTtom (paunHa
KacceTbl 60 MM C BbICOTON ckpenku 3,5 mm) (Puc. 2A).
MpenapaT (KMWKa ¢ onyxonbio Ha NMMGOBACKYNAPHOI
HOXKe) nomelaeTtcs B KoHTeiHep. KynbTa npamMoit Kuw-
KW caHupyeTcs pacTBOPOM MOBMAOH-0Aa Yepe3 aHyc.
C nomowbto yIbTPA3BYKOBOrO CKanbness 3afHAs nony-
OKPYXKHOCTb KYNbTW MPAMOI KUWKK 0CBOGOXKAAETCSA OT
Me30peKTaNbHON KNeTyaTKu C Lenblo CO3[aHuA nio-
WaAKK ANA ynopHoit 6paHLWN NMHERHOrOo CLIMBAlOLEro
annapaTa npu GopMMpPOBAHUN MEXKULIEYHOFO aHACTo-
Mo3a. [lanee c nomoliblo yNbTPa3BYKOBOrO CKasbre-
N8 Ha 5 CM NpoKcuManbHee NMHWM CTENepHOro WBea
Ha NpOTMBOOPbLIXXEEYHOM Kpae HU3BOAWUMON KUIWKM
BbINOMHAETCSA KONOTOMUSA ANA BBefeHUs paboueit bGpaH-
wu cwupawowero annapara (Puc. 2B). B ueHTpe nuHum
CTenepHOro WBea ANCTaNbHON KyAbTU NepneHAnKynap-
HO nocieAHeli BCKPbIBAETCA MPOCBET MPAMONA KULWKW
(Puc. 2C) n yepes cchopmuUpoBaHHbIE OTBEPCTUSA 3aBO-
AATCA BpaHLWIKM 3HAOCKOMUYECKOTO INHEIHOTO cTenepa
(BNvHa KacceTbl 45 MM C BbICOTOM 3aKPbITUA CKPenKu
3,5 MM) TaK, 4yToObl NIMHWA CTENNEpPHOro WBa pacno-
naranacb no 3agHen CTeHKe MPAMON KUMKW, YNOPHOM
OpaHweii annapata BBepx (Puc. 3A-C, Puc. 4B). Mocne
yero opMUpyeTca WHTPAKOPNOpanbHbIA JUHEHbIi
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PucyHok 1. CxemamuyHoe usobpaxeHue 2paHuy pesekyuu
Figure 1. Schematic depiction of resection margins

N30MepUCTaNbTUYECKNA KONMOPEKTaNbHbI «6OK-B-O0K»
(overlap) awactomo3 (Puc. 4A). TexHonoruyeckoe
OTBEPCTUE YLIMBAETCA B MOMEPEYHOM HamnpaBieHUM
OLHOPAAHLIM HEMpepbIBHbIM  WBOM MOHO(UNAMEHT-
HOW [NTeNbHO paccacbliBatoleinca HUTbo 3-0 unun 4-0
(Puc. 4C). lononHuTenbHoe yKpenneHne BTOPbIM pAJOM
wBeoB fonyckaetcs. 0653aTeNbHO BbINOJHAETCA OLEHKa
repMeTMyHOCTU CHOPMMPOBAHHOTO aHACTOMO3a C Mo-
MOLLbIO TeCTa C Kpacutenem (p-p NOBWAOH-0AA) Uau
Bo3gyxom (bubble-test), BbinonHeHHOro 4epes aHyc.
Mpenapat ypansetcs yepe3 MOMEpeYHy MUHMNana-
poTomuio no lbaHHeHWTUAI UAK Yepe3 MonepeYHbIil
TPaHCPEKTabHbIA AOCTYN. Y KEHWMH U3BeYeHune npe-
napaTa BO3MOXHO 4Yepe3 KONbMOTOMUIO, BbINOJHEHHYIO

C NOMOLLbI0 YNIbTPA3BYKOBOrO CKanbnens ¢ nocnepyto-
LWMM TPaHCBArMHaNbHbLIM JOCTYNOM C 00s13aTeNbHbIM UC-
nonb30BaHWeM paHeBOro npotekTopa. [edekT 3afHe
CTEHKW Braranuiia BOCCTAHABNMBAETCA OAHOPALHbLIM
HenpepbIBHbIM WBOM HUTbIO BUKpUA 2-0. Onepauma 3a-
KaH4YMBaeTCs APeHNpPOBaHMUEM BPIOLWHOM NOAOCTH U NO-
CNOMHbBIM ylWMBAHMEM NOCAEONEPaLUOHHbIX PaH.
Bugeosanucb ¢opmMupoBaHMs aHacToMO3a  MOXHO
npocMoTpeTb no ccbinke https://www.youtube.com/
watch?v=mUhAgM7cCzE [18].

PE3YJIbTATHI

B nepuop c okTabps 2023 r. no despans 2024 T.
Ha 0ase Kadenpbl dakynbTeTckoit xupyprum Ne 1
B OTAeNneHun abpomuHanbHoit oHkonorum B MMKL
«KommyHapka» pa3paboTaH HOBbI BapuaHT hopMupo-
BaHWA WMHTPAKOPNOPaNbHOro JIMHEMHOrO aHacToOMO3a
no metopuke «overlap» y 10 naumeHToB (5 XeHWMH
n 5 MyxuuH). OCHOBHble NapameTpbl NaLMeHTOB Npea-
cTaBneHbl B Tabnuue 1. CpepHuii Bo3pacT naluueHTOB
coctaBun 62 + 9,03 net, MHAEKC MAcchl Tena coCcTaBun
27,5 + 7,2 kr/m%. [1B0oe NauMeHTOB OnNepupoBaHbl Mno-
cne npoBefeHUA KypcoB HEO0aAblOBAHTHON XMMMUOTe-
panuu — cT4. Bo Bcex cnyyasx aHacTomMo3 6bia cchop-
MUPOBAH HUXE NMPOMOHTOPUYMA Ha YPOBHE C Ta30BOMW
OptoWNHOI. [epMETUYHOCTL aHACTOMO3a OLLEHMBANACh
NOCPeACTBOM MpoBefeHWs npobbl C MOBUAOH-H0A0M
y 4 nauueHToB, BO3JYWHOW npobbl y 5 MmauuMeHToB
M MHTpaonepaumMoHHOW 3HAOCKONMM y 1 nayueHTa.
Bo Bcex cnyyasx npoba Ha repMeTMYHOCTb OKasanachb
oTpuuatenbHon. Y 8 nauueHTOB npenapaT yhaneH

PucyHok 2. CxemamuyHoe u306paxeHue popMupoBaHUs UHMPAKOPNOPAIbHO20 UHeHO20 aHacmomMo3a no Memooduke «overlap,
yacms 1.
Figure 2. Scheme of creation intracorporeal linear anastomosis using the “overlap” technique, part 1.
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yepe3 MMHMNANAPOTOMHbIN AocTyn no MdaHHeHwWwTUNI,
y 1 nauueHTa Yepe3 TpaHCpeKTanbHbI goctyn ny 1
NaLWEeHTKN Yepe3 KONbNOTOMMUIO C TPAHCBArMHaNbHbIM
n3BneyeHnem npenapata. WHTpaonepauMoHHbIX OC-
NOXHEHWI, a TaKXe Clly4yaeB KOHBepCuu BO Bpemsa (op-
MUPOBAHMA aHacToMo3a He Habnoganocb. CpepHss
NPOAOCIKUTENLHOCTL ONepauumn coctasuna 272 + 73,15
MUHYT. O6bEM KPOBOMOTEPW, B CPeAHEM, COCTaBUJ
15 mn (10-220 mn). MepuaHa KonanyecTBa ypaneH-
HbIX numdaTuyeckux y3nos coctasuna 12 (12-40).
MepBhlit cTyn Habnopancsa Ha 1 (0-3) cyTku. CpepHss
BJUTENbHOCTD FOCMUTaNU3aLuM nocne onepauuu co-
ctaBuna 5,7 + 1,89 Koiiko-gHeii. Nepuog HabnwoaeHus

3a nauymeHTamu coctaBun 30 aHeir. Y 1 nauneHTa umena
MecTo cepoma nocneonepaunoHHslii patsl (Clavien-I),
LApYrux nocneonepaumroHHbIX OCNOXHeHUH n 30-aHeB-
HOI peagMMCcCUM B aHANM3UPYEMOIA rpynne NauueHToB
He oTMeyeHo. [puU3HAKOB NporpeccupoBaHus 3abone-
BaHuUA He BbiABNEHO. 10 AaHHbIM KOHTPONbHOM 3HAO-
ckonumn yepe3 30 gHel nocne onepauun B aHanU3npy-
eMOi rpynne nayMeHTOB 3HAOCKON AuaMeTpoM 12 MM
cB0O6GOLHO NPOXOAMT Yepe3 30Hy aHacTomo3sa (Puc. 5).
AHKeTWpOBaHWe NaLWNEHTOB C UCNONb30BaHNEM ONPOC-
Huka SF-36 yepe3 30 gHeit nokasano, 41o 9 u3 10 nauu-
EHTOB OLEHMBAET CBOW YPOBEHb KAaYecTBa XU3HMU, KaK
BbICOKMUMN.

PucyHok 3. CxemamuyHoe u306paxeHue popMupoBaHUs UHMPAKOPNOPasbHO20 UHElIH020 aHacmomMo3a no memoduke «overlapy,

yacme 2.

Figure 3. Scheme of creation intracorporeal linear anastomosis using the “overlap” technique, part 2.
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PucyHOK 4. CxemamuyHoe u3o6paxeHue opmMuposaHus UHMpPaxKopnopasbHo2o UHelHo20 aHacmomo3a no Memooduke «overlap,

yacme 3

Figure 4. Scheme of creation intracorporeal linear anastomosis using the “overlap” technique, part 3
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Ta6nuua 1. XapaKmepuchKa nayueHmos, BKJ1l04YeHHbIX 8 uccnedosaHue

Table 1. Characteristics of patients included in the study

Ne Mon Bospacr UMT ASA Bpems Kposonotepsa | Crapgua TNM Crapua pT Kom«l-
onepauum AeHb
1 MyX 59 20,2 I 295 10 ITA 3 7
2 MY 47 27,7 II 335 50 I 1 4
3 MK 72 22,7 I 405 220 I11B 3 4
4 MK 46 27,4 11 235 10 I1IB 3 4
5 KeH 69 32,7 I 175 10 IIA 3 9
6 XeH 67 21,4 II 215 50 IIA 3 7
7 KeH 64 25,3 I 250 10 I1IC 4b 6
8 eH 61 35,7 I 245 10 I 2 6
9 MYK 69 41,7 11 355 200 I 2 3
10 XeH 66 20,2 II 210 20 IIIB 4a 7

ﬂpUMeanue: * — y4yumel8aaoch Koau4yecmso OHell npe6bmaHue nayueHma nocjie onepayuu

OBCYXOEHUE

Jlanapockonuyeckas nepegHss pes3ekuus NpsAMOil
KWLWKKU COMPOBOXAAETCA BbICOKOI YacTOTOW nocieone-
PALMOHHBIX OCNOXHEHWUN, pocTuraowmux 26,1% [19].
MpumeHsieMas y NaUMeHTOB NpW NepefHell pe3eKLuy
NpAMON KMUWKKU TEXHUKA HOPMUPOBAHUM LIUPKYISPHOTO
KonopekTanbHoro aHactomosa double-stapling tech-
nique sBnsieTcs Haubonee pacnpoCTpaHeHHoW B Mu-
poBoi npaktuke [7]. OAHAaKO AaHHAA TexHWKa MMeeT
CBOM HepocTaTku. Bo-mepBbix, Takoil BapuaHT opmu-
pOBaHMA aHacToMo3a B 6OJbWKHCTBE Cyyaes TpebyeT
HanW4ymMe 3KCTPAKOPNOPaNbHOTO 3Tama onepauuu, BO
BpeMs KOTOPOro NPOUCXOLUT BbIBELEHUE yYaCTKa KMLU-
KW C OMyX0Jbl0 B MUHMIANAPOTOMHYIO paHy Ans pesek-
LMW yyacTKa KMLWKK, @ TAKKE MOTPYKEHMA U duKcaLmu
VMOPHOI 4acTW LMPKYNAPHOTO annapata B NpocBeTe
HW3BOAMMON KWWKK. BapuaHT dopmupoBaHMA ULMPKY-
JIIPHOTO KONOPEKTANbHOM0 aHacTOMO3a UCKNIOUYNTENBHO
MHTPAKOPNOpasbHO NpYW NanapocKoNUYeckoi nepegHeit
pe3eKuMM NpAMOI KUWKN COMPSIKEH C TEXHUYECKUMU

Fo W o

0COGEHHOCTAMM (DUKCALUMM YNOPHOI YacTU  LMPKY-
NAPHOTO CIMBAlOWEro annapata HenocpeAcTBEHHO
B OpIOWHON nonocTu. B nuTepatype npeanoxeHsl pas-
JINYHbIE ABTOPCKWUE METOAMKW 3aBefeHUs B OPIOWHYIO
NONOCTb N B NPOCBET KMWKN YyNOPHOTO yCTpOVICTBa N Ba-
puanTbl ero ¢ukcauum [20,21]. lMocneaHue CNOXHbI,
TpebytoT He06X0AMMOr0 OMbITa, PACXOAHOrO MaTepuana,
M MO3TOMY XWUPYpPru OTAAKT NPefnoyTeHUe CTaBlIEMY
Ve TpaAuMLUMOHHBIM 3KCTpakopnopanbHOMy BapuaHTy
3aBefleHna U puKcauum ynopHoro ycTpoicTea. Takoi
MOAXOA YMeHbIIAET NpeuMyLLecTBa JlanapocKonuye-
CKOro LOCTYyMa, a caMm npouecc hopMUPOBaHUSA LUPKY-
NSPHOr0 aHacToMo3a TpebyeT acCUCTEHLMM onepaTo-
POM LMPKYNAPHOro ClIMBaloWero annapara U cosaaet
HE3ProHOMUYHYI0 CUTYaLMI0 B Clyyae HEOOXOAUMOCTH
VKPEnieHns annapaTHoro wea. MpumMeHeHne MHTpakop-
MOpasibHOrO JIMHEHOTO KoNopekTanbHoro «overlapy
aHacToMO3a HeceT B ce6e BCe NpenMyLLecTBa MHTPAKOp-
MOpasibHOr0 aHacToMO3a W MO3BOJAET BLINOJHUTL MNe-
PELHIO pe3eKLMio NPAMOI KUWKK NOMHOCTbIO 1anapo-
CKOMMUYecKUM focTynom. B Haweit cepum u3 10 cnyyaes

PucyHok 5. IHdockonuyeckas kapmuHa aHacmomo3a npu KoJoHockonuu Yepe3s 30 OHeli nocsie onepayuu
Figure 5. Endoscopic image of anastomosis during colonoscopy 30 days after surgery
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He OblI0 OTMEYEHO HM OLHOTO MHTPAOMNEPALMOHHOTO
OCJIOXHEHUA U TEXHNYECKO KOHBEPCUMU NanapoCcKonu-
YeCcKoro [L0CTyNa, YTo, NO HAalEeMy MHEHWI, No3BoNseT
CYMTaTb laHHbI METOA POPMUPOBAHUSA aHACTOMO3a TeX-
HUYECKM He CNOXHBIM (NpocTbiM). Y 1 nauneHTKu UHTpa-
KopnopanbHoe (hOpMMPOBAHMWE aHACTOMO3a MO3BOSINIIO
yAanuTb Npenapart Yepe3 KOoMbMOTOMUI, BbIMOAHEHHYIO
C NOMOLLbIO YJbTPA3BYKOBOrO CKanbnens ¢ nocnepyto-
WM TPAHCBArMHaNbHEIM U3BJIEYEHUEM NpenaparTa.
YacToTa HeCOCTOATENbHOCTU LIMPKYNSPHOTO annaparTHo-
ro aHactomo3sa, no aaHHbiM Yang Y., coctaBnset 11,2%
M He MMEeeT TEeHAEHLMU K CHUXKEHUID HAa NPOTSKEHUM
nocnefHux net [7]. B nonoBuHe cnyyaeB HeCoOCTos-
TENbHOCTb aHACTOMO3a pa3BMBaNach No JNIMHUW LUPKY-
NAPHOTO WBa B 30He MEPEKPbITUA CKOO LUPKYNAPHOTO
Y TMHEHOTO CTennepos, a Takxe Ha MecTe hopMUpoBa-
HUS TaK Ha3blBaeMbIX «C0OaubUX yweity — «dog-ears»
[7,10]. B 1o Bpems, korga G0bINHCTBO UCCNEA0BaAHNIA
HanpasfeHbl Ha NOMCK [ONONHUTENbHBIX METOLLOB yKpe-
MAEHWS LMPKYNSPHOTo annapaTHOro Waa, N03BONSI0WMX
n36exaTb HEeCOCTOATENbHOCTU aHAcTOMO3a Npu nepea-
Hel pe3eKumu npsamon Kuwkm [7,10,11], Mbl npeanaraem
NOLONTU K NpobneMe CO CTOPOHbI camoro cnocoba dop-
MUPOBAHWUS aHacToMo3a. TexHuka HOPMUPOBAHUS WH-
TPAKOPNOpPasbHOrO aHACTOMO3a C MOMOLbI JIMHENHBIX
CLUMBAIOLLMX aNNapaToB Ha NIeBOI NOJIOBUHE 000L0YUHOI
KWWKN HUXKe YPOBHA MPOMOHTOpPUYMa B NUTepatype
Maso M3yyeHa.

WHTpakopnopanbHblil aHacTOMO3 C MpUMEHEHWUEM Ju-
HellHbIX CTennepoB Haubonee yacto opmupyetcs
NpW NanapocKonMUYecKoi NpaBOCTOPOHHEN reMUKON3K-
TOMUK. M0 fLaHHbIM IUTEPATYPbI, YACTOTA HECOCTOATES b-
HOCTM MHTPAKOPNOPasbHOrO aHacToMO3a Npu NpaBo-
CTOPOHHEN remMuKkonakTomun coctasnset 1,4% [22].
YacToTa HeCoCTOATENbHOCTU MHTPAKOPNOPaNbHOr0 aHa-
CTOMO3a NpM JIEBOCTOPOHHEN TEMUKONIKTOMUU HEMHO-
ro Bbile u coctaBnset 2,17% [23]. CHuxeHne YacToTsl
HECOCTOATENbHOCTU 0OBACHAETCA TEM, YTO MHTPAKOPMNO-
panbHbI aHacToMO3 TpebyeT MeHblei MobuaM3aLmu
KWLWKN M3-33 OTCYTCTBUA 3KCTPAKOPNOPaNbHOro 3Tana
onepauuun. Kpome Toro, oTcyTCTBUE 3KCTPaKopnopanb-
HOro 3Tana CHUXAEeT PUCK TpaBMbl OPbIXKENKW Npu ee
TPaKLUMW W, COOTBETCTBEHHO, CHUXAET PUCK KpOBOTe-
YEHMS U UWeMUN CTeHKU. [epeceyeHrne KULWKM BbINOJ-
HAETCA MOJ BW3YasibHbIM KOHTPOJIEM C YYETOM JIMHUM
aemapkauuu [22,23]. Mo cpaBHEHUIO C LUPKYASAPHLIM
annapaTHbIM aHAaCTOMO30M, MpejioxeHHblin «overlapy»
aHaCTOMO3 MCK/IOYAEeT NOSIBAEHWE 30Hbl MEPEKpPbITUS
CKOO NUHENHOro U UMPKYNSAPHOTrO CTENNepoB, GopMu-
pYyeTcs C UCMONb30BaHWEM IUHENHOrOo 3-X pALHOro cTe-
nnepa, Yto, MO HaleMy MHeHUI, BAUSET Ha MPOYHOCTb
[AAHHOTO aHaCcTOMO03a M, BO3MOXHO, HA YacTOTy pa3Bu-
TUS HECOCTOATENbHOCTU. VIHTpaonepaunMoHHOe PYTUH-
HOe BbINOJHEHMe TecTa Ha repMeTMYHOCTb aHaCcToMO3a

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

CpeaM aHanM3npyeMon rpynnbl NaLMeHTOB NONOXKUTENb-
HbIX TECTOB HE BbIABUIIO.

B-TpeTbux, uvactota PpasBUTMA CTPUKTYP KONOpeK-
TanbHOrO aHacToMo3a Mocie NpUMEHeHUA MeTOofM-
ku DST coctaBnset, no AaHHbIM AuTepatypsl, 13% [6].
MpvMeHeHWe WHTPAKOPNOpPanbHOrO JIMHERHOro anna-
paTHoro «overlap» aHacTomMo3a MOXHO paccMaTpuBaTh
KaK anbTepHaTMBY LMPKYNApHOMY annapaTHOMY aHa-
ctomo3y. [lpu n3mepeHuM pAmameTpa NAOCKOCTU U30-
NepucTanbTUYECKOro aHacTomMo3a, CHOPMUPOBAHHOMO
C MOMOLLbIO IMHENHOTO CLUMBAIOLLEro annapaTa, CHavyana
B JKCNEpUMEHTE, a 3aTeM y nauumeHTa npu KPP 6bino no-
JIy4eHO yBeMYEHNe NoLWaAM aHACTOMO3a NPAKTUYECKH
B 3 pa3a Nno CpaBHEHUIO C MPUMEHEHWUEM LUPKYNAPHOrO
annapata (p < 0,001) [24]. Ha ocHOBaHUM 3TUX fAHHBIX
MOXHO PaccyuTbIBaTh Ha MOJOOHYIO CUTyauulO U npw
HU3KOM «overlap» aHacTomo3e.

HabniofeHue 3a naymeHtamu B TedeHne 30 AgHeit nocne
onepauuu No AaHHbIM NPOBELEHHbIX IHLOCKOMUYECKUX
WCCNef0BaHNIA CTPUKTYP B 0061acTM aHAcToMo3a He
BbIABUJIO.

Mpn oueHke hyHKLMOHaNbHBIX Pe3yNbTaTOB MyTEM aH-
KeTMPOBaHMA NALMUEHTOB C MCNOJIb30BAHMEM OMPOCHUKA
SF-36 yepe3 30 gHelt nocne onepauun 9 u3 10 naum-
€HTOB OLEHMBAET CBOM YPOBEHb KAYECTBA XM3HM, KaK
BbICOKUM.

Takum 06pa3om, Hala cepus KNMHUYECKUX CyYaes no-
Ka3blBaeT, YTO WHTPAKOPNOpPaNbHbIii NUHENHbIA «over-
lap» aHAcTOMO3 COMPOBOXAAETCA HWU3KOW YacTOTOW
nocneonepaLMoHHbIX OCNOXHEHUA NpU  OTCYTCTBUM
HeCcoCcToATeNbHOCTU.  DyHKUMOHANbHbIE  pe3yabTaThl
MOKa3blBAlOT OTCYTCTBME Y NALWUEHTOB OrpaHWUyYeHuw,
a YPOBEHb KayecTBa XU3HU OLEHWUBAETCSH, KK BbICOKUN.
[aHHblii aHacToMo3 TpebyeT BbINOMHEHUS 3KCTPaKop-
MopanbHOro 3tana onepauuu TONbKO C Lieablo 3KCTPaK-
LMW npenapaTta U MOXeT OblTb MUCMONb30BaH B COYe-
TaHuu ¢ TexHonormeir NOSE (Natural Orifice Specimen
Extraction). lpumeHAas paHHbIA BapuaHT dopmupo-
BaHWA KONOPEKTaNbHOr0 aHacToM03a, Mbl BbIMONHUAM
10 nanapocKonMyeckux nepepHuUXx pe3ekuuin npamon
KUWKu. Mpu npoBefeHUN HaMuU NUTEPATYPHOrO MOMUCKA
B OTEYECTBEHHOMN W MHOCTPAHHOMN AUTepaType Ha cerof-
HAWHWIA feHb 3TO eJMHCTBEHHAA Cepusa cly4yaeB UCMOb-
30BaHNA IMHENHOro CluMBaloLLero annapaTa npu nana-
POCKOMMUYECKOW MepefHel pe3ekuun npsaMON KULKK.
MonyyeHHble pe3ynbTaTbl AUKTYIOT HEOOXOAMMOCTb NPO-
BEJEeHUS AaNbHENWMX uccnenoBaHuii, skatovas PKN.

SAKITKOYEHUE

MpennoXeHHbIN HOBbI MHTPAKOPNOPANbHbIA NUHENHBbI
KoNopeKTasnbHblii «overlap» aHacToMO3 MOXHO paccMma-
TPMUBATb KaK TEXHWUYECKM NPoCToil U Ge30macHbIn MeToq,
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(opMuMpoBaHMs aHactomosa. 1o HaweMmy MHeHu, Ta-
KOM aHacToMO3 MOXeT 0becneynTs onpefenéHHbIe npe-
UMYLLECTBA Nepef LUPKYIAPHBIM aHAaCTOMO30M B acnek-
T€ CHUXEHUA YaCTOTbl HECOCTOATENILHOCTU U CTPUKTYP.
TpebyeTcs npoBefeHNe AanbHENWNX UCCNeS0BAHMIA.
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Evagination method for rectovaginal fistulas
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AIM: to assess early and late results of the evagination method for the treatment of rectovaginal fistulas (RVF)
in patients with anal incontinence due to muscle defect in the anterior semicircle.
PATIENTS AND METHODS: the study included 45 patients. The prevailing etiology of RVF was delivery lesion in 19/45
(42.2%). The median follow-up was 6 (4; 8.5) months. On day 30 after surgery, the outcome was assessed clini-
cally. Late outcomes were assessed in all patients 3—12 months including clinical control, transanal ultrasound and
sphincterometry.
RESULTS: recurrence occurred in 9/45 (20%) patients. The significant improvement of continence was revealed: in
mean pressure in rest (p = 0.004), in maximum contraction pressure (p < 0.0001), in Wexner incontinence score
(p < 0.0001). With a fistula opening less than 16 mm, the recurrence risk increases (p = 0.0003).
CONCLUSIONS: the evagination method is effective option in extent septal defects and correcting additional anal
sphincter insufficiency.
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INTRODUCTION

The possible etiology of rectovaginal fistulas
(RVF) is extremely diverse (purulent-inflammatory
diseases of the perineum, perianal manifestations
of Crohn’s disease, congenital fistulas, trauma, a
radiation complications). However, the most com-
mon cause of RVF is complicated childbirth. Thus,
rectovaginal fistulas develop in 0.05% of patients
after episiotomy, in 1% — after ruptures III-IV
grades [1]. In addition, the severity of the condi-
tionis associated not only with a lesion in the rec-
tovaginal septum, but also with the presence of
the anal incontinence (AI) due to its lesion along
the anterior semicircle [2]. In the Russia grade III-
IVinjuries range from 0.15 to 1.78 per 1000 births

[3].

PeByﬂbTGTI:I XUPYPrM4ecKoro snevyeHns peKToBarmHanbHbIX
CBULLEH 3BATMHALMOHHBIM METOAOM
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Usually, bright clinical manifestations of RVF
(the release of gases and/or intestinal contents
through the vagina), patients do not focus the
attention on the presence of AL Only after suc-
cessful elimination of the fistula, they may expe-
rience AL. At the same time, a complete clinical
and instrumental examination of patients with
RVF in the preoperative period, including patho-
physiological methods and transrectal ultrasound
(TRUS), allows us to identify signs of a lesion in
the anal sphincter along the anterior semicircle
and determine indications for surgical correction
not only of RVF, but also of AI [4]. Despite more
than 100 proposed operative methods for RVF,
there are no correct methods for simultaneous
elimination of lesions in the rectovaginal septum
and anal sphincter. First of all, this is due to the
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difficulty of adequate disposition of suture lines
in the low rectum and on the anal sphincter during
simultaneous surgery aimed at both eliminating
RVF and correcting AI and, accordingly, the risk of
surgical site infection.

All this was the reason for the development of
an evagination method for RVF [5]. This method
is aimed not only at the elimination of extended
lesions of the rectovaginal septum, but also at
the simultaneous correction of the anal sphincter
incontinence.

PATIENTS AND METHODS

Hypothesis: the use of the evagination method
will simultaneously eliminate extended lesions
of the rectovaginal septum and improve the oc-
clusive function of the anal sphincter in patients
with RVF and AI caused by a muscle lesion of anal
canal anterior semicircle.
Primary points of the study:
e the rate of RVF healing;
e the degree of AI according to sphincterometry
after surgery.
Secondary points:
e the rate and
morbidity;

e the length of hospital-stay.

Inclusion criteria:

e women aged = 18 years;

e confirmed lesion of the rectovaginal septum ac-
cording to the TRUS data;

¢ confirmed AI according to sphincterometry.

Non-inclusion criteria:

e a severe inflammation in the rectovaginal
septum;

e post-radiation fistula;

® inflammatory bowel diseases (IBD) in the acute
stage;

e decompensation of comorbiditiers;

structure of postoperative

Check-up: .
P Inclusion

——» of patients
in the study,
n=45

Control of the
perianal area,
vagina and rectum

—* = TRUS
+ Sphincterometry

Figure 1. The study design
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o

® pregnancy and lactation.

Exclusion criteria:

e violation of the study protocol;

e the patient’s refusal to participate further.
Study Design

From July 2019 to February 2024, the evagination
method was used in 45 women with lesions of the
rectovaginal septum of various lengths and con-
comitant AI caused by a lesion of the anal sphinc-
ter along the anterior semicircle (Fig. 1).

The follow-up period for patients after surgery
was 3-12 months, Me = 6 (4; 8.5).The group was
dominated by young females (Me = 35). It should
also be noted that in 55.6% fistulas were recurrent
(Table 1).

Taking into account the significant number of
recurrent RVF (55.6%), we assessed in detail the
number and volume of previous operations in all
25 patients (Tables 2,3).

Among the patients included in the study, the
most common cause of RVF was lesions sustained
during childbirth — 19 (42.2%) women, 10 (22.2%)
patients noted peculiar symptoms after acute in-
flammatory diseases (Table 4).

35 patients included in the study had a history
of childbirth: one delivery in 22 (63%) women;
two — in 12 (34%) women; three — in 1 (3%)
patient. In 13/35 (37%) cases, childbirth was un-
complicated, and in 22/35 (63%), some kind of
trauma to the perineum and birth canal was pres-
ent (Table 5).

The diagnosis of rectovaginal fistula in all patients
was established clinically, verified by transrectal
ultrasound. The study also made it possible to as-
sess the presence of congestion along the fistula,
the presence and extent of a lesion in the muscu-
lar structures of the anal sphincter (Table 6).

The functional status of the anal sphincter was
assessed using sphincterometry, which makes
it possible to determine a decrease in the mean

Follow-up

Control U e in 3-12 months:

Surgery »  perianal area,
vagina and rectum
on the 30th day

o

+ TRUS
» Sphincterometry
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Table 1. The clinical characteristics of RVF patients

Parameter

Value

Age (years), Me (Q1; Q3), (min-max)

35 (30; 44), (20-66)

BMI (kg/m2), Me (Q1; Q3), (min-max)

22.6 (21.2; 27.9), (18.59-34.96)

Time of the disease (years), Me (Q1; Q3), (min-max)

1(1; 3), (0.5-29)

Stoma, n (%)

9 (20)

Recurrent fistula, n (%)

25 (55.6)

Table 2. Distribution of patients by the number of operations

The number of previous surgeries

The number of female patients, %

1,1 (%) 11 (44)
2,1 (%) 6 (24)
3,1 (%) 5 (20)
4,1 (%) 3(12)
Total, n (%) 25 (100)

Table 3. Characteristics of previous operations for RVF

Previous surgeries Number, n (%)

Elimination of RVF with a split vaginal-rectal flap 14 (27)
Segmental proctoplasty 12 (23)
Excision of the fistula, ligature 11 (21)
Separate suturing of rectal and vaginal lesions 11 (21)
Flap surgery using a biological implant 3(6)

The Martiusp rocedure 1(2)

Total previous operations 52 (100)

Note: *One patient could undergo 1 or more different operations, based on the total number of operations performed

Table 4. Etiology of rectovaginal fistulas

Etiology Number n (%)

Delivery 19 (42.2)
Acute inflammatory diseases Perianal abscess 8(17.8)
2 (4.4)

Postoperative Extrasphincter fistulectomy 3(6.7)
Coloprotectomy with ileal pouch 1(2.2)

Low anterior resection 1(2.2)

1(2.2)

IBD Ulcerative colitis 1(2.2)
Crohn’s disease 3(6.7)

Other factors Post-traumatic 4 (8.9)
2 (4.4)

Total 45 (100)

Note: *TEM — transanal endomicrosurgical tumor removal

PeByﬂbTGThl XUPYPrM4ecKoro snevyeHns peKToBarmHanbHbIX
CBULLEH 3BATMHALMOHHBIM METOAOM
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Table 5. Nature of perineal and birth canal trauma in RVF patients

Peculiarities of childbirth n (%)
Ruptures of 1°t degree 1 (4.6)
Ruptures of 2" degree 6 (27.3)
Ruptures of 3" degree 8 (36.4)
Ruptures of 4% degree 1 (4.6)
Episiotomy 1(4.6)
Episiotomy + ruptures 5(22.7)
Total 22 (100)

Table 6. Ultrasound in RVF patients

Parameter

Value

Diameter of the fistula opening (mm),
Me (Q1; Q3), (min-max)

20 (15; 25), (7-40)

Me (Q1; Q3), (min-max)

The extent of the lesion of the anal sphincter along the anterior semicircle (hours),

2 (2;4), (1-8)

The presence of additional fistula tracks, n (%) 5(12.2)
Table 7. Distribution of patients by degrees of AI(according to sphincterometry)
Parameter Value
1 Degree, n (%) 22 (48.9)
2 Degree, n (%) 20 (44.4)
3 Degree, n (%) 3(6.7)
Incontinence assessment as per Wexner’s scale (n = 36), Me (Q1; Q3), (min-max) 11.5 (7; 14), (0-20)

pressure in rest and maximum pressure in the anal
canal with volitional contraction, and to grade the
degree of incontinence according to existing cri-
teria [6]. In patients without intestinal stoma, a
subjective assessment of the severity of AI phe-
nomena was also performed on the Wexner scale
(Cleveland Anal Incontinence Assessment Scale)
(Table 7).

The Surgical Technique

Operation is performed under spinal anesthesia in
a supine position with legs as close to the abdo-
men as possible. A revision of the operative area
is carried out (Fig. 2). After injection the saline
solution with the addition of adrenaline into rec-
tovaginal septum, the location of the ends of the
anal sphincter, muscle structures of levators with
(Fig. 3), transvaginal incision around the lesion

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

of the rectovaginal septum, circular dissection of
the posterior vaginal wall and allocation of the
fistula to the wall of the rectum are performed. It
should be noted that the distance from the edge
of the lesion to the incision of the vaginal wall is
determined individually and is, on average, 3 mm
(Fig. 4). For the complete removal of the fistula
(evaginate) beyond the anal canal, an important
stage of the procedure is the splitting of the rec-
tovaginal septum in all directions from the edges
of the lesion to a distance of up to 5 cm (Fig. 5).
After adequate mobilization of the rectal wall
on the anterior semicircle, the anterior portions
of the levatorsand the ends of the external anal
sphincter (distal in the direction almost to the
perianal skin) (Fig. 6).

Next, filaments are applied to the edges of the
lesion from the vaginal side (Fig. 7), which are

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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brought out through the fistula, the lumen of the
rectum and through the anus, and then evagination
(‘inversion’) of the fistula passage and the segment
of the intestinal wall bearing the lesion beyond
the anal canal (Fig. 8). Sphincterolevatoroplasty

is performed with single sutures with manda-
tory capture of unaffected, proximal to the le-
sion, sections of the rectal wall into the line of
sutures (Fig. 9). Sphincterolevatoplasty is ex-
tremely important not only for correcting the Al

Figure 3. The rectovaginal septum hy-  Figure 4. A circular incision of the va-

fect dropreparation

gina round the fistula

<3358, | 1 \
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Figure 7. The imposition of filaments-  Figure 8. Evagination of the fistula
holders from the side of the vagina through the anus of a rectal segment
containing a rectovaginal septal defect

Figure 9. Sphincterolevatoplasty
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Figure 10. Evaginate removed outside
the intestinal lumen

and eliminating its lesion, but also allows you to
additionally fix the evaginate outside the anal ca-
nal. In turn, the evaginate is not cut off (Fig. 10),
and the wound in the vagina is sutured with single
sutures (Fig. 11).

In the early postoperative period, the condition
of the wound from the vaginal side is assessed, as
well as the presence and condition of evaginate
in the perianal region. The first digital examina-
tion of the rectum was performed on all patients
during a control on the 30th day after surgery
and allowed them to suspect the presence of
a recurrence of the disease already at this time.
For the final assessment of the treatment result
in 3-12 months after the surgery, in addition to
the clinical study, the patients underwent control
ultrasound and sphincterometry. We considered a
recurrence to be the return of complaints about
the discharge of intestinal contents through the
vagina after surgery and/or the presence of a mes-
sage according to the control TRUS.

Statistical analysis

Patient data was entered into a Microsoft Excel
2019 for Windows spreadsheet. Statistical data
analysis was performed in the Statistica 13.3 pro-
gram (TIBCO Software Inc., USA). Quantitative
data are represented by the median (Me) and
quartiles (Q1; Q3), (min-max). When comparing
sphincterometry parameters before and after
surgery, the Wilcoxon criterion was applied for
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Figure 11. Suturing a vaginal wound

related samples. The significance level of the
differences is at p < 0.05. To identify risk factors
for recurrence, a univariate analysis of clinical
and anamnestic parameters was performed us-
ing the logistic regression method, the results
obtained are presented by the odds ratio (OR)
and the coincidence interval (95% CI). The ROC
analysis was performed in the GraphPad Prism
program.

RESULTS

The surgery duration ranged from 25 to 106 min-
utes (Me = 60 (50;85). In 2/45 (4.4%) cases, the
overlying wall of the rectum was injured intraop-
eratively during the mobilization of the fistula,
which was associated with a pronounced fibrous
cicatricial process in the rectovaginal septum due
to previous surgeries. In 14 (31.1%) women, a he-
matoma of the perianal region was detected on
day 3-4. However, in no case did this complica-
tion require any surgical manipulations (Table 8).
The median number of days spent by patients in
the hospital was 14 (10; 17).

According to the clinical and instrumental exami-
nation, recurrence of the disease was diagnosed in
9/45 (20.0%) patients. It should be noted that in
all patients, regardless of the presence or absence
of a recurrence of the disease, during the control,
we noted statistically significant improvements in
retention function (Table 9).

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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Table 8. Complications

Complication Number of female patients, n (%)
Perforation of the overlying wall of the rectum 2 (4.4)
Hematoma of the perianal area 14 (31.1)
Total 16 (35.5)
Table 9. Functional outcomes
Indicator, unit of measurement Before surgery After surgery p
Pressure in rest (mm Hg), 36 (32; 38), 38 (36; 39), 0.004
Me (Q1; Q3), (min-max) (26-51) (28-69)
Maximum contraction pressure (mm Hg), 104 (82; 132), 114 (99; 146), <0.0001
Me (Q1; Q3), (min-max) (51-226) (70-227)
Incontinence scale by Wexner (points), 11.5 (7; 14), 3.5(1; 8), <0.0001
Me (Q1; Q3), (min-max) (0-20) (0-13)
Table 10. Risk factors
Factor OR p
Age (years) 1.03 (0.96; 1.11) 0.35
BMI (kg/m?) 1.17 (0.99; 1.37) 0.053
Disease time (years) 1.02 (0.93;1.12) 0.73

Number of deliveries

2.38 (0.83; 6.81) 0.1

Number of previous operations 1.29 (0.77; 2.17) 0.33
Diameter of the fistula opening (mm) 0.46 (0.26; 0.82) 0.008
Length of the fistula passage (mm) 0.95 (0.84; 1.08) 0.46
Comorbidities 0.72 (0.12; 4.38) 0.73
Stoma 1.38 (0.23; 8.36) 0.73
Presence of additional tracks 5.33 (0.86; 32.9) 0.07

In order to find factors affecting the risk of
developing a recurrence of the disease, clini-
cal and anamnestic parameters were ana-
lyzed. At first glance, such significant fac-
tors as: the presence of an intestinal stoma;
age; the number of previous operations; the
length of the fistula; the presence of puru-
lent congestion did not affect the recurrence
rate of RVF. When assessing BMI values, there
was only a slight trend to have an association
with the disease recurrence rate (p = 0.053)
(Table 10).

The only factor we identified that increased the
risk of RVF recurrence was the diameter of the
fistula opening. Moreover, paradoxical is the
fact that the risk of recurrence increased with
a smaller in the size of the fistula opening in
the intestinal wall. When constructing the ROC
curve, it was revealed that with a diameter of
the fistula opening less than 16 mm, the prob-
ability of recurrence increases (OR = 85.3 (95%
CI7.8; 933.2), p = 0.0003), (Fig. 12).

PeByﬂbTGThl XUPYPrM4ecKoro snevyeHns peKToBarmHanbHbIX
CBULLEH 3BATMHALMOHHBIM METOAOM

Of the 9 patients with recurrent RVF after the use
of the evagination method, seven were re-oper-
ated in the following 3-7 months. Two patients,
due to the absence of pronounced clinical picture,
refused to undergo re-operation. Three more pa-
tients managed to eliminate the external fistula
opening in the vagina and transfer the fistula to
an anterior incomplete extrasphincteric, in con-
nection with which they underwent surgery of
eliminating the internal fistula opening with a
lateral rectal flap. Four patients were re-examined
and operated on by the method of elimination of
RVF with a split vaginal-rectal flap (SVRF). After
SVRF, a recurrence developed in one patient, in
order to eliminate which, she underwent repeated
surgery using a lateral split rectal flap. At the mo-
ment, there is no data for recurrence (Fig. 13).

DISCUSSION

Recently, due to changes in the tactics and strat-
egy of treatment of RVF, the introduction of new

Evagination method for rectovaginal fistulas
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Figure 12. ROC is the curve of RVF recurrence versus fistula di-
ameter. AUC = 0.983 + 0.015 (95% CI: 0.953-1.0), p < 0.01,
cut-off point corresponds to 16 mm. TPR =100% (95% (I 66.3—
100%). FPR = 88.9% (95% (I 73.9-96.9%). PPV (positive pre-
dictive value) = 69.2% (95% CI: 38.6-90.9%). NPV (negative
predictive value) = 100% (95% CI: 89.1-10%)

The number
of patients with
recurrence

n=4

surgical methods, it has been possible to elimi-
nate the pathological junction between the rec-
tum and the vagina in more than 90% of patients.
However, the issue of the treatment of patients
with extensive lesions of the rectovaginal sep-
tum remains relevant, since with a diameter of
the fistula opening of more than 16-20 mm, the
method of choice is the method of separate su-
turing of the rectum wall and vagina. No less
significant and relevant, given the characteris-
tics of patients with RVF, is the problem of the
presence of Alin this category of patients with a
‘vivid" manifestation of its clinical symptoms in
the case of successful elimination of the fistula.
The evagination method allows us to try to solve
both problems in one step. Moreover, the entire
segment of the rectal wall with its lesion is re-
moved from the intestinal lumen, which allows
not only to eliminate RVF, but also to minimize
the risk of infection of the muscle plasty zone,
which is extremely high in the case of other
methods due to the presence of a suture line in

Follow-up 0 months 1 month 3 munlhs

Elimination of the
internal fistula
opening with

a lateral rectal flap,

n=3

|

Recovery

6 months 12 months

T
il T

Refusal, Elimination of RVF
n=2 with a split vaginal-rectal flap,
n=4
t 3 months
Re-recurrence,

n=1

l

Elimination of RVF
with a split
vaginal-rectal flap

l

Follow-up

Figure 13. Approach to RVF recurrence after the use of the evagination method
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the lower ampullary part of the rectum. It should
also be noted that performing sphincterolevato-
roplasty when using this method is an obligatory
stage of the operation, aimed not only at elimi-
nating the lesion of muscle structures, but mainly
at additional fixation of the proximal sections of
the rectal wall, which prevents the retraction of
evaginate.

The paradoxical effect of the size of the rectal
wall lesion on the results of the evagination meth-
od can only be explained by the fact that with a
smaller diameter of the fistula opening, patients
have more preserved structures of the perineum,
including the anal sphincter, which may make it
difficult to mobilize the rectal wall in the distal
direction.

CONCLUSION

The invagination method has shown its high ef-
ficiency (80%) in eliminating extended lesions
(more than 16 mm) of the rectovaginal septum.
Also, this method allows you to simultaneously
perform a plastic step aimed at correcting the
anal sphincter incontinence.

Taking into account previous studies, the most
significant parameters for choosing a surgical
method for correcting lesions of the rectovaginal
septum are such parameters as the diameter of
the fistula and its localization in relation to the
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OrTkpbiTOe BegeHMe paHbl NPSIMOM KMLLKM nocne
TPOHCAHANBHOM SHAOMMKPOXMUPYPruKn. Pesynbrartel
CPABHMTENBHOIO PAHAOMM3UPOBAHHOIO NPOCMNEKTUBHOTO
MCCnepOBAHMS
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2PreOY ArO PMAHMO Muusapaea Poceum (yn. BappukagHas, a. 2/ 1, ctp. 1, . Mockea, 125993, Poccus)

BBEJIJEHWNE: paHa nocne mpaHcaHansHol sHOomukpoxupypauu (T3M) mpaduyuoHHo ywusaemcs, 00HAKO cyuje-
cmsylom uccnedosaHus, Komopsle npedaeaom 8 Kayecmse anbmepHamussl secmu paHy nocne TIM omkpbimo.
LEJIb UCCIIELJOBAHWA: cpasHums 2 memoda BedeHus paHbl npamoli Kuwku y nayueHmos nocie TIM.

MAUMEHTBI M METO/bI: nocne ycmarosku duazHo3a u nodnucaHus 006poBoIbHO20 UHPOPMUPOBAHHO20 CO2/1ACUS
nayueHms! pacnpedensnucb Ha 08e 2pynnbi: OCHOBHAA — 2pynna OMKPbIMO20 BeOeHUA PAHbI NPAMOU KUWKU
U CpaBHeHUA — 2pynna ywusaHus paHbl npamoll Kuwku. llepsuyHol moykol uccnedo8aHus bbina 4acmoma nocse-
0NepayuoHHbIX OCOXHeHUL, BMOPUYHBIMU MOYKAMU UCCAEO0BAHUS ABNIAAUCH HEOOX00UMOCMb U ONUMeNbHOCMb
npumeHeHUs aHMUOAKMeEPUAbHbIX Npenapamos, npodosKUMesbHOCMb npebbiBaHus 8 cmayuoHape nocie TIM,
BbIPAXEHHOCMb BOCNAAUMENbHOU Peakyuu, CPOKU 3aXKUBIEHUSA NOCeonepayuoHHOU paHsl, KAYeCmB0 XU3HU.
PE3YJIbTATI: 3a nepuod ¢ Hos6ps 2021 no Hoabpb 2023 22. 8 paHOOMU3UPOBAHHOE UCCAEA0BAHUE OblI0 BKIOYEHO
177 nayueHmos: 68 — 8 2pynny omkpsImo20 8e0eHUs paHbl npamol Kuwku, 109 — 8 2pynny yuwusaHus paHsi.
B aHanu3z skoyeHo no 50 nayueHmos 8 Kaxoyto 2pynny. YcmaHosneHo, 4mo npu omxpsimom sedeHuu paHsl npo-
00/KUMeNbHOCMb onepayuu bb11a cMamucmuYecku 3Ha4UMo MeHbLUe, Yem npu ywusanuu pausi (30 [20; 40] npo-
mug 55 [40; 60], p < 0,0001). Yacmoma UH®eKyUOHHbIX OCTIOXHeHUL 8 2pynne OmMKpbIMo20 BeOeHUS PAHbI HUXe:
11/50 (22%) npomus 16/50 (32%), p = 0,26; 4acmoma nocneonepayuoHHbix KpogomedeHud sviwe: 4/50 (8%)
npomus 2/50 (4%), p = 0,7; npodosxumesbHOCMb NOCEONEPAYUOHHO20 KOUKO-OHA He omauyanacs: 6 (4;7) npo-
mug 6 (5;7), p = 0,22, 00HGKo pasnuyus cmamucmuyecku He 3Ha4umsl. [jaumensHoCms aHmubuomukomepanuu
npu UHEKUUOHHbIX OCNIOXHeHUsX 60/Ible 8 2pynne omKpbimozo sedeHus pawbl: 6 (5;6) Oxeld npomus 5 (5;6,5),
p =0,02. lpu pazsumuu UHGEKYUOHHbIX OCTIOXHEHUL BbIDAXEHHOCMb BOCNAAUMebHOU peakyuu 6bina Bbiwe —
yposeHb nelikoyumos [15,9 (14,3; 19,5) x 10°/n npomus 13,1 (12; 15,6) x 10°/n, p = 0,01] u eunepmepmus
[38,6 + 0,7 npomus 38 + 0,6 °C, p = 0,02] 8 2pynne omkpbimo20 8edeHus paHbi. PaHbl 8 0b6eux epynnax 3axuau
K mpudyamomy OHI0 BO BCex HAOOHUSX, N0 KAYeCmay XU3HU 2pynnbl He OMauYaauc.

3AKJIIOYEHMUE: pe3ynbmamsi paHOOMU3UPOBAHHO20 UCCICO0BAHUS NPO0eMOHCMPUPOBAU 3¢dekmusHOCMb U be3-
0nacHoCMs 0MKPsIMOo20 Be0eHUs paHsl npAmMol Kuwku noce TIM.

KJIOYEBBIE C/I0BA: mpaxcaHanbHas 3HOoMuKpoxupypaus, TIM, omkpsimoe sedeHue paHbl npAMOL KUWKU, yUWUBAHUE paHbl NPAMOU KULIKU

KOH®JINKT MHTEPECOB: asmops! 3as8/1510m 06 0mcymcmsuu KOHGAUKMA UHMepecos

ANA UUTUPOBAHUA: Cunnubin P.K., Anekcees M.B., YepHbiwos C.B., Xomskos E.A., PeiGakos E.[. OTKpbiTOe BefeHue paHbl NpsMoil
KWWKKM nocne TpaHCaHanbHOM IHROMUKPOXMPYPTUM. Pe3ynbTaTel CPaBHUTENbHOTO PAaHAOMU3UPOBAHHOTO NPOCNEKTUBHOTO UCCNEA0BAHUSA.
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Open management of rectal wound after transanal
endoscopic microsurgery: randomized prospective study
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INTRODUCTION: the wound following Transanal Endoscopic Microsurgery (TEM) is traditionally closed by suturing.
However, some studies suggest that leaving the wound open after TEM might be a viable alternative.
STUDY OBJECTIVE: to compare two methods of managing rectal wounds in patients after TEM.
PATIENTS AND METHODS: patients were divided into 2 groups: the main group (open wound management) and
the control group (suture wound management). The primary endpoint of the study was the morbidity rate. The sec-
ondary endpoints included the need and duration of antibacterial therapy, post-op hospital stay, the severity of the
inflammatory response, the wound healing time and the quality of life.
RESULTS: from November 2021 to November 2023, 177 patients were included in the randomized study: 68 in
the open wound management group and 109 in the suture wound group. The analysis included 50 patients in each
group. It was found that the operation time in the main group was significantly shorter (30 (20; 40) minutes versus
55 (40; 60), p < 0.0001). The infectious complications rate was lower in the open wound management group: 11/50
(22%) versus 16/50 (32%), p = 0.26; the postoperative bleeding rate was higher: 4/50 (8%) versus 2/50 (4%),
p=0.7. Post-op hospital stay did not differ: 6 (4;7) days versus 6 (5; 7), p = 0.22. The duration of antibiotic therapy
for infectious complications was longer in the open wound management group: 6 (5;6) days versus 5 (5;6.5),
p = 0.02. In the case of infectious complication the inflammatory response was higher in the group of the open
wound management: white blood cell counts (15.9 (14.3; 19.5) x 10°/L versus 13.1 (12; 15.6) x 10°/L, p = 0.01)
and temperature (38.6 + 0.7 °C versus 38 + 0.6 °C, p = 0.02). Wounds in both groups healed by the 30" day, and
the quality of life did not differ between groups.
CONCLUSION: the results of the randomized study demonstrated the efficacy and safety of open rectal wound man-
agement after TEM.

KEYWORDS: transanal endoscopic microsurgery, TEM, open rectal wound management, rectal wound suturing
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BBEOEHWE

3a nocnefHue yeTbipe [ECATUNETUA TPaHCaHaNbHasA 3H-
pomukpoxupyprua (TIM) crana WMpPOKO MPUMEHATLCA
B JleYeHUU HOBOOOPa30BaHMii NpsAMoii Kuwkn [1-4,9],
npu 3ToM «Knaccuyeckas» TIM o06blYHO 3aBepluaet-
CA ylWMWBaHWEM nocheonepaunoHHon paHsl [1,4,5,10].
Mpeanonaraetcs, YTo 3T0 06ecneynBaeT nepBUYHOE 3a-
JKUBNEHWe B OONbLIMHCTBE CyYyaeB, OAHAKO IHAONOMNU-
HanbHOe (hOpMUPOBAHME LWBOB — TEXHUYECKM CIIOXKHas
MeTofMKa, KoTopas TpebyeT cneuuanbHOro TPEeHUHTa,
LAUTENbHOro nepuoaa obyyeHus, NPUBOAUT K yBenuye-
HUIO BpeMeHu onepauuu [9,11].

CywectByeT psaf 3apybexHbix WccnefoBaHuid, npo-
BEfIeHHbIX Ha HebONbWMX rpynnax nayuMeHToB, KOTO-
pble npepnaralT MCNONb30BaTb OTKPLITOE BefeHue
paHbl KaK anbTepHaTUBHbLIA MeTO[f 3aBeplweHua TIM
[6-8]. Mony4yeHHble pe3ynbTaThl CBUAETENLCTBYIOT,
4TO OTKPLITOE BEAEHWe paH, N0 MeHblleln Mepe, He
YBENUYMBALT YacCTOTY OCNOXHEHUN. Micxoaa M3 onbiTa
3apybexHbix konner [8], B ®IBY «HMWL, kononpok-
Tonorun umeHn A.H. Poixkux» Mun3gpaBa Poccum
6bI10  npoBefeHO  coOGCTBEHHOE  MPOCMNEKTUBHOE

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024
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paHAOMU3MPOBAHHOE WCCNef0BaHNe, Lenblo KOTOpO-
ro sABNANIOCb CPABHEHWE OTKPLITOrO U 3aKPLITOro Be-
LAEHUA paHbl NpAMON KUWKKU nocne TIM B OTHOWEHMK
nocneonepayyoHHbIX OCNOXKHEHNA, NPOLOMKUTENBHO-
CTU onepawuumn, CPOKOB 3aXMBIEHUA paHbl U KayecTBa
XWU3HW NaLUeHTOB.

MALUMEHTBI M1 METObI

B nepvoa c Hosi6ps 2021 1. no HoA6pb 2023 r. BbINONHE-
HO CpaBHMUTE/IbHOE PaHA0MU3MPOBAHHOE UCCEe0BaHME,
rMnoTe3oi KOTOPOro ABAANOCL TO, YTO BEAEHWE paHbl
nocne TpaHCaHanbHOW IHAOMUKPOXMPYPTAN OTKPbLITHIM
cnocobom sBnsercs 6e30nacHOil anbTepHaTMBOM Tpa-
OVMUWOHHOW METOAWKe, TO eCTb NAaHMPOBANOCb Mpo-
BeleHMe UCCnefoBaHua He MeHblend 3 eKTUBHOCTH
(non-inferiority).

lMocne ycTaHOBKM AMarHosa M MONy4YeHUs COrnacus
Ha y4yacTue B WCCNeAOBaHWM MALMEHTY, MOAXOAALEMY
NOA KpUTEPUU BKITIOYEHNS, NPUCBANBANCA UHANBUAYANb-
HbIi1 HOMEp, NONYYeHHbIN NpU NOMOLM reHepaTopa no-
CN1ef0BaTeNbHOCTY CIyYaNHbIX YNCEN MHTEPHET-pecypca
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«www.randstuff.ru». B cooTBeTCTBMWU C NPUCBOEHHBIM
WHAMBULYANbHBIM HOMEPOM MALMEHTHI pacnpenensnmnch
Ha JBe rpynnbl: OCHOBHAas — rpynna OTKPbITOro Befe-
HUA paHbl NPAMOIA KUWKN U CPaBHEHUA — rpynna yiuu-
BaHMA paHbl NPAMOI KMLWKK.
Pa3mep BbiGOpKM Obil1  paccyMTaH no  MeTomy
OtpensbHoBoi K.A. [19]. Mpu yposHe 3Hauumoctu 0,05
W NpuW CPeAHel TOYHOCTM UCCNesoBaHNA pa3mep BbIGOp-
ku coctasun 100 yenosek, no 50 B Kaxaon rpynne.
MepBMYHOII TOYKOI UCCen0BaHKA Obina YacToTa nocne-
OMepauMOHHbIX OCNOXHEHWI (KpoBOTeUEHMe, WHGEK-
LMOHHbIE OCNOXHEHMA), BTOPUYHLIMU TOYKaMU uccne-
AOBaHMA — 4acToTa Ha3HaYeHWs aHTUOAKTepUasbHbIX
npenapaToB, NPOLOMKUTENbHOCTb NPEBLIBAHNA B CTaLM-
oHape nocne T3M, cpoKu 3aXkuBNeHUA nocneonepaLnoH-
HOW paHbl, KAYECTBO XNU3HU.
B nccnepoBsaHne BKIOYANUCh NaLuMeHTbl, MOANMCABLINE
L06OpOBOJIbHOE MH(OPMUPOBAHHOE COrflacMe Ha yua-
CTUe, KOTOpbIM MiaHuposanocb TIM no nosofy onyxonu
NPAMON KULWKK.
N3 nccnepoBaHna MCKIOYANNCh NaLUEHTI:
— CLUMPKYNAPHbIM fleheKTOM NPAMON Kuww KK nocne TIM;
— C MHTpanepuToHeanbHbIM fetheKTOM NPAMON KULIKK;
— C HaNUymeM CUHXPOHHBIX U METaXPOHHBIX 3/10Kaye-
CTBEHHbIX ONyxosnei;
— nepeHecline HEOAAbIOBAHTHYIO XUMUONYYEBYIO Tepa-
MU0 N0 NOBOAY Paka NPAMON KULWKK;
— C peuuanBHBIMK OMYXONAMMU NPAMON KULIKK.
Bcem nauneHTam Ha ambynaTopHOM 3Tamne BbIMOMHANCS
nanbLeBON OCMOTP MPAMOIA KULWKKU, UHCTPYMEHTANIbHbIE
NCCnefoBaHWA: PEKTOCUTMOKONOHOCKONUSA C BbINOHE-
HUeM BuomncumM, TpaHCPEKTaNbHOE YIbTPAa3BYKOBOE UC-
cneposatue (TPY3U), MarHMTHO-pe3oHaHCHas ToMorpa-
¢us opraHos manoro Taza (MPT).
MpeponepaunoHHas NoAroToBka B ABYX rpynnax npo-
XOAWUNa NO CTaHAAPTHON METOAMKE — OYMUCTKA NPAMON
KWWKK C MCMONb30BAHMEM MUKPOKIU3M «IHEMA KNUH»
(Habukacum WHpactpus, MakuctaH) 240 mn Beyepom
u 240 mn yTpoMm, nepeq onepayue.
Bcem nauymentam 3a 30 MUHYT AO BHYTPUMPOCBETHOTO
paspesa BHYTPUBEHHO MPOU3BOAMNACL AHTUOUOTUKO-
npoduMaKTMKa npenapaTtoMm amnuUMANMH B KOMOWHA-
UMM C cynbbakTaMoMm B [O3WPOBKE 1 r aMnuuuniMHa
n 500 mr cynbbaktama unu yunpodnokcauuH 500 mr
C MeTpoHupaasonom 500 mr.
[na pasmeTKku rpaHuL, yaaneHns onyxonu npsmMomn Kuw-
KM NPUMEHANCA MOHOMONAPHbIA KOarynsatop, MoJHO-
CTEHHOE WCCeYeHWUe OMyXOonn BbIMONHANOCE YNbTpa3By-
KOBbIMW HOXHULLAMMU.
Mocne ypaneHus onepauMoHHbIA npenapaTt pacnpepe-
NANU PaBHOMEPHO Ha NOAUNPONWUIEHOBOW NNaHLWeTKe,
pacTarueanu npu NomolWM wura, a 3atem UKCMpoBany
B 10% pactBope hopmManuHa u OTNPABAANM HA MAaTOMOP-
tonoruyeckoe nccneposanue (Puc. 1).

OrtkpeiToe BeieHHe PaHbl NPSIMO# KMIWIKM NOCE TPAHCAHANLHON
SHAOMMKPOXMPYPrUM. PesynetaTel cpasHMTENbHOTO
PAHAOMM3MPOBAHHOIO NPOCMNEKTUBHOTO UCCIEA0BAHMS

[ns M3mepeHus LAUHBI U WUPUHBI paHeBOro AetekTa
MCNOJb30BaNM PaCKpbiTble OGpaHWM YNbTPA3BYKOBbIX
HOXHWUL, pa3mMax KOTOPbIX COCTaBAAN 14 MM.

Onepauuio 3aBepliany B 3aBUCUMOCTU OT pacnpepgene-
HUA NaLWeHTOB B rpynnsl. B rpynne cpaBHeHUs paHy
NPAMOM KWWKW ylWKUBaAW MOHO(DUNAMEHTHON HUTbIO
c Haceykamu V-loc180 3-0 (Covidien) ananHoii 23 cm.

B nocneonepauuoHHOM nepuoge Npou3BOAUAN OLEHKY
4acToTbl NOCNEONepPaLMOHHbIX OCIOXHeHUN (YacToTa
KPOBOTEUEHUI, YacToTa Pa3BUTUA UHMEKLMOHHbIX OC-
NOXHEHUI), HE0BXOAMMOCTU U ANUTENBHOCTU Ha3Haye-
HUA aHTMGaKTepuanbHbIX NPenapaTos, BpeMeHW onepa-
TUBHOTO BMELIATE/bCTBA, BbIPAXEHHOCTU CUCTEMHOIO
BOCNaNUTENbHOrO OTBETA, ANHAMUKMN 32XKUBJIEHWUS PaHbl,
KauecTBa XU3HN.

[Ins oLUEeHKN BbIPaXKEHHOCTU CUCTEMHOrO BOCNANUTENb-
HOro otBeta u3mepsnu Temnepatypy Tena (T), onpe-
[ensnu ypoBeHb neiikounto U C-peakTuBHOro benka
(CPB). Mpwn Hanuumn y naumeHTta nuxopapku = 38,0 °C,
nenKoneHun (YpoBHA NeNKOLMTOB HIKe 4 x 10°/n) uan
neikounTo3a (ypoBHA neikoumtoB Belwe 11 x 10°/n),
Bbicokoro ypoeHs CPB (Bbiwe 100 Mmr/n) cocTtosHue
pacueHuBanu Kak uHbekuuio 06nacTu xupypruyecko-
ro Bmewarenbcta (MOXB), 4to aBnAnoch nokasaHuem
K aHTUOaKTepuanbHoii Tepanuu.

[InutenbHOCTb aHTUGAKTEPUANbHOI Tepanuu onpepens-
nacb no nabopaTopHbIM M KAWHMYECKUM MOKa3aTensim
1 NPOJoMKaNach Lo UX HOpManu3aLumum.

Yactota 3aXuUBNEHUS paHbl OLeEHWBanach BU3yaNbHO
Ha 30 AeHb Noc/e oNepaTUBHOrO BMELATENbCTBA.

[lns OLEHKW KayecTBa XW3HW nauueHtos nocne TIM
ucnons3oBanu onpocHuk FIQL (Fecal Incontinence
Quality of Life), coctoawmit u3 29 Bonpocos, KoToO-
pbiii MCNOB3YETCA ANA OLEHKN npobnem, CBA3aHHbIX
C HepepxaHuem kana [17]. 3Tu BOMpOCHI OTHOCAT-
cA K 4 Kateropusm: 1) o6pas xu3Hu; 2) apantauus/

PucyHok 1. [Tamomopgonoeuyeckuii npenapam yoaneHHol
CMeHKU KUWKU C ONYX0bio

Figure 1. Pathomorphological preparation of the removed in-
testinal wall with a tumor
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nosefeHune; 3) penpeccus/camooleHKa; 4) Henos-
KocTb/cMylleHune. B kampoil KaTeropuu oueHka npo-
BOAMTCA No 4-6annbHoit wkane, rgpe 1 — Hawnbonee
HU3KWUIN QYHKLWOHANBHBINA CTATYC, 4 — BbICOKUN PYHK-
LMOHaNbHbIN CTaTyC.

CTATUCTUYECKUM AHATIN3

[laHHble, NonyyeHHble B XOAe MCCNef0BaHUSA, BHOCH-
nuck B Tabnuuy Microsoft Excel 2019. Cratuctuyeckyio
o6paboTky pesynbTatoB npoussogunu B MedCalc
statistics software v. 19.6.1 (MedCalcSoftware
Ltd, Belgium) wu RStudio (Rv. 4.4.0 (RCoreTeam,
Vienna, Austria)) ¢ npumeHeHuem 6ubnuotek base
n GenBinomApps.

B cratuctnyeckom aHanuse ucnonb3oBanu napame-
TPUYeCcKMe W HenapameTpuuyeckue metofbl. [na Ko-
NNYECTBEHHbIX MPWU3HAKOB MpPOBOAMNACL NpOBEpKa
Ha HOpManbHOe pacnpefeneHvue Npu NOMOLWM KpuTe-
pus Wanupo-Yunka. lpu onucaHum KonM4eCTBEHHbIX
AaHHbIX C HOpPManbHbIM pacnpefefeHnemM npou3Bo-
Lunu pacyet cpegHux (M) u cpegHekBagpaTU4eCcKoro
OTKNOHeHUs (= o). lpu He layccoBom pacnpepene-
HUM ucnonb3oBanu meauaHy (Me), HUKHUA U BEPXHMIA
ksaptunu (Q;;Q;). NMpu cpaBHEHUM CPESHUX MPUMEHANN
t-kputepuit CrblopeHTa, gna mepman — U-kputepuin
MaHHa-YutHu. [ina CpaBHEHWA KauyeCTBEHHbIX NpU-
3HaKoB npumeHanu 2 MupcoHa Npu OXuAaembix 3Ha-
YeHusx > 10 pna 4YeTbIPpexnonbHbIX Tabauy u > 5 ans
MHOTOMONbHbIX; B OCTalbHbIX CNYy4YasAX MCMONb30BaM
LBYCTOPOHHUI TOYHbIA KpuTepuit ®uwepa. Pasnuyuns
CYMTANU CTAaTUCTUYECKWM 3HayumbiMu npu p < 0,05.
[lns nepBMYHBIX TOYEK MPOW3BEAEH pacyeT rpaHuL
95% poBeputensHoro uHTepeana (95% W) metopom
Knonnepa-lnpcoHa.

PE3YJIbTATHI

B nepuog c Hos6ps 2021 r. no HosGpb 2023 r. B Uccie-
LoBaHue 6biN0 BKIOYEHO 177 nalumeHToB: 68 — B rpyn-
ny C OTKPbLITHIM BeleHNeM paHbl NpAMON KuwkKu, 109 —
B rpynny C yW1BAHMEM PaHbl MPAMOII KMLWIKK.

Ha sTane CKpMHWHra u3 rpynnbl OTKPLITOrO BefeHus
paHbl MPSAMON KUMKW OblM UCKAKOYEHB! 14 MalMeHTOB:
6 — 13-33 HANUYUA CUHXPOHHO-METAXPOHHbIX OMYyX0Nei
TONCTOM KULWKK, elle 6 — W3-3a peLuAnBHbLIX ONyXxonen,
W ABOE NaLMEHTOB — M3-3a MPOXOXKAEHUA XUMUOyYe-
BOM MNW UMMyHOTEpanuu B CBA3M CO 3710KaYeCTBEHHbI-
My onyxonsmu. NMocne paHLOMU3aLMUU GbLIN UCKIIOYEHDI
elle Tpoe nauMeHToB U3-3a MHTPaoNepaLuoHHOro coe-
AVHEHUs C BpIOWHOM NoNoCTbIo, YTO NOTPebOBaNo yLin-
BaHMA paHbl M (HDOPMUPOBAHUA OTKAIOYAIOLLEHA CTOMbI.

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

Y opgHoro nauueHTa nocie yaaneHus onyxonu obpaso-
BaNCA LMPKYNApPHbIN fedekT, 1 No peleHunio Xupypra
OblAM HaNOXKeHbl OTAENbHbIE Y3/I0BbIE LWBHI.

B rpynne c ywuBaHuem paHbl NpAMOI KUIWKK Ha 3Tane
CKPUHUHTA Obln UCKAoYeH 51 nayneHT: 12 U3 HUX —
13-33 HaNUYUA CUHXPOHHO-METAXPOHHbIX OMyxonen
TONCTOW KWWKK, 35 — B CBA3M C peLuauMBHbLIMU ONy-
XONAMU, U elle YeTBEPO — U3-3a MPOXOXKAEHUA XUMU-
0/ly4eBON MAM MMMYyHOTEpanuu no noBofy 3/10Kaye-
CTBEHHbIX onyxoneii. [locne paHgomusaumm n3 rpynnel
UCKAOYUAK ele 5 naumMeHToB 13-3a MHTPaonepaLMoH-
HOr0 COeAMHEHUs C GPIOWHON NONOCTbIO, YTO MOTpe-
6oBano GopMMpoBaHMA OTK/OYAtOWEA cTOMbl. Tpoe
APYrMUX NauMeHTOB ObINU UCKAOYEHbl mocie oGHapy-
XEHUA UMPKYAAPHBIX AeheKTOB Npu yLaneHun onyxo-
1K, 4TO NOTPeBOBANO HANOKEHUS OTAENbHbIX Y3N0BbIX
WBOB N0 pelleHunio xupypra. Takum o6pa3om, B aHanu3
BKAo4eHo 100 nmauueHToB, No 50 B Kaxpyw rpynny
(Puc. 2).

06e rpynnbl GbLIM CONOCTaBMMBI MO BO3pacTy, Moy,
PacCTOAHMIO AUCTANLHOrO Kpas ONyxoau OT Kpas aHy-
Ca, pacnosioXeHUo onyxoan No OKPYXKHOCTH, HanbOb-
wemy pa3mepy fedekta CTeHKU KWWKK (NpuU NOAHOW
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PucyHok 2. biok-cxema uccne0osaHus
Figure 2. Block diagram of the study
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Ta6bnuua 1. OcHosHbIE XapakmepucmuKku epynn
Table 1. Characteristics of the groups

NapameTob! OTKpbITas paHa | YwuvBaHUe paHbl
pamerp (n = 50) (n = 50) P
Bospact nauuentos (net), Me (Q;;Q;) 63 (58;69) 65 (58;73) 0,16
Non, n (%) 0,54
Myxckoin 23 (46%) 20 (40%)
XeHckuit 27 (54%) 30 (60%)
PaccTosHue L0 AMCTanbHOrO Kpas OMyxonu OT HapyXHOro kpas aHyca (cm), Me (Q;;Q;) 5(3;7) 6,3 (4;8) 0,18
Pacnonoxenue onyxonu, n (%): 0,9
3aAHAA OKPYXHOCTb 18 (36%) 17 (34%)
MepefHAS OKPYKHOCTb 13 (26%) 15 (30%)
bokoBas OKpyXHOCTb 19 (38%) 18 (36%)
HanGonblnit pasmep fedekta cTeHku Kuwku (npu nonHown uHcyddaauun) (cm) M (+ o) 39+11 44+ 1,4 0,14
Mnowapb yaaneHHoro npenapara (cm?) Me (Q;;Q,) 16,6 (7,5; 30) 19 (10; 43,5) 0,17
TucTonoruyeckas cTpyktypa onyxonu, n (%): 0,6
afieHOMbl 34 (68%) 29 (58%)
HepO3HAOKPUHHbIE onyxonu pTla 2 (4%) 3 (6%)
HEeMpo3IHAOKPUHHBIE onyxonu pT1b 1 (2%) 0
TMCo pT1 1 (2%) 0
NNOCKOKNETOYHbIE KapuuHOMbl pT1 1 (2%) 0
apfeHoKapuyuHombl pT1(sm1l) 4 (8%) 3 (6%)
afieHoKapLyuHombl pT1(sm2) 1 (2%) 5 (10%)
apfeHoKapLuHombl pT1(sm3) 3 (6%) 6 (12%)
afieHoKapLHOMbI pT2 2 (4%) 3 (6%)
afieHoKapLHoMbl pT3 1 (2%) 1(2%)
Tabnuua 2. Pe3ynbmamsl npocneKmusHo20 UCCIe008aHUSA
Table 2. Results of a prospective study
NapameTpel OTkpbITas pava (n = 50) | Vwusanue paHbl (n = 50) p
MpoponKUTENBHOCTL ONEPALIUK, MUH. 30 (20; 40) 55 (40; 60) <0,0001
Me (0,;Q,)
06was yacToTa nocneonepaunoHHbIX ocnoxHeruit, n (%), 95% [N 15 (30%) 18 (36%) 0,52
(17,9-44,6) (22,9-50,8)
YactoTta pa3BuTUA MHMEKLMOHHBIX OCTOXHEHN, n (%), 95% [N 11 (22%) 16 (32%) 0,27
(11,5-36,0) (19,5-46,7)
YacToTa nocneonepauunoHHbIx kpoBoTeyeHnit, n (%), 95% AN 4 (8%) 2 (4%) 0,7
(2,2-19,9) (0,5-13,7)
MocneonepalynoHHbIit Koiiko-feHb, Me (Q;;Qs) 6 (4;7) 6 (5;7) 0,22

nHcyddnaumm), nnowasm ynaneHHoro npenapara, ru-
cTonoruyeckoi ctpyktype (Tabn. 1).

Mpu cpaBHEHMM TPYNN YCTAHOBNEHO, YTO MPU OTKPbI-
TOM BefeHUM paHbl MPAMOA KUWKM MPOJOMKUTENb-
HOCTb onepauuu coctasuna 30 (20; 40) MUHYT npoTuB
55 (40; 60) MWHYT, pa3nnuyus CTaTUCTUYECKU [OCTO-
BepHbl (p < 0,0001). VIHdeKLMOHHbIE OCNOXHEHUSA BO3-
HWKanu HeCKONbKO Yalle B rpynne ywnMBaHusA paHbl: 16
(32%; 95% [W: 19,5-46,7) npotus 11 (22%; 95% [N:
11,5-36,0), p = 0,27, a nocneonepaLmoHHble KpOBOTE-
YeHUs — B rpynne OTKPHLITOro BELEHMA paHbl MPAMOIl
KUWKN: 4 (8%; 95% AWN: 2,2-19,9) npotus 2 (4%; 95%
IW: 0,5-13,7), p = 0,7, 0fHAKO NONYYEHHblE Pa3nUyms
He AOCTUIAN CTaTUCTUYECKOI 3HAaYMMOCTH, @ 3HAYeHUS
LOBEpUTENbHbIX MHTEPBANOB NepeceKkanncb. Takum ob-
pasoMm, rpynnbl MO YacToTe NOCNeOoNnepaLoOHHbIX OCNOX-
HeHu He pasnuyanucb: 15 (30%; 95% [IN: 17,9-44,6)
npotus 18 (36%; 95% [W: 22,9-50,8), p=0,52, cooTBeT-
CTBEHHO. [1poAoMKMTENBHOCTL NOCNeonepaLMoHHOro

oTKprTOe BefeHWe paHbl I'IpSIMOlji KMLIKK nocne TpGHCOHOHbHOﬁ
3HHOMMKPOXHP)’PFHH. Pe3)’ﬂbTOTbI CpOBHMTeﬂhHOrO
PAHAOMM3UPOBAHHOIO NPOCMNEKTUBHOIO MCCNefoBaHUs

KOWKO-HA B ABYX rpynnax coctaBuna 6 ((4;7) npotus
(5;7), p = 0,22), pa3nuumsa cTaTUCTUYECKN HEAOCTOBEP-
Hbl (Tabn. 2).

CnepyeT OTMETUTb, 4TO KPOBOTEYEHUS B OCHOBHOI rpyn-
ne KynupoBaanuch Ha3HaYeHWeM reMoCcTaTUKoB (3Tam3n-
nata uanM aMMHOKaNnpOHOBO# KMCIOThI), @y OfHOTO NaLu-
€HTa rpynnbl CpaBHEHU: NOTPeBOBaNoCh XMpypruyeckoe
BMeLLATeNbCTBO C OCTAHOBKOW KPOBOTEYEHUS MYTEM Ha-
NI0XKEHWA reMOCTaTUYEeCKOoro WBa. Takxke y 2 nauMeHToB
C OTKpbITHIM BefjeHMEM paHbl BO3HUK abclecc mManoro
Ta3a, yto noTpeboBano opMUPOBaHUA OTKIIOYAOLE
ctombl (Tabn. 3).

Bcem naymeHtam B 06enx rpynnax 3a 30 MUHYT A0 Haya-
na onepauuu BbINMONHANACh BHYTPUBEHHAA aHTUOUOTU-
KonpodunakTuka. MeguaHa fnUTENbHOCTU aHTMOaKTe-
puanbHOW Tepanuu npu UHMEKLUOHHBIX OCNOXHEHUAX
y 11 nauueHTOB OTKpbITON rpynnsl cocTasuna 6 (5;6)
AHeit npotuB 5 (5;6,5) AHeit y 16 6OMbHbIX 3aKPbLITON
rpynnsl (p = 0,02) (Tabn. 4).
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Ta6bnuua 3. Tmkecms ocnoxHeHull (knaccugurayus Clavien-Dindo) [18]
Table 3. Severity of complications (Clavien-Dindo classification) [18]

TAXecTb 0CNOXKHEHUI | XapaKTep 0CN0XKHeHMU BmewarenbcTeo OTkpeiTas pana Yuumsahue pakbl p
(n=50) (n=50)
I MocneonepaunoHHoe - 4 (8%) 1(2%) 0,36
KpoBOTEYEHUe
ITb MNocneonepaunoHHoe OcTaHoBKa 0 (0%) 1(2%) 1,0
KpoBOTEYEHMe KpOBOTEYEHUs
Abcuecc manoro Tasa OTknioyatowas croma 2 (4%) 0 (0%) 0,5
Tabnuua 4. AHmubUOmMUKONPOGHUAAKMUKA U GHMUBLOMUKOMEPanus 8 OMKpsIMoU U 3akpsimol epynnax
Table 4. Antibiotic prophylaxis and antibiotic therapy in open and closed groups
NapameTpel OTKpbITas paHa YwmBaHue paHbl p
AHTUOUOTUKONPODUNAKTUKA, N (%) 50/50 (100%) 50/50 (100%) 1,0
AHTUOMOTUKOTEPANUA NPU MHDEKLMOHHBIX OCIOXKHEHUAX, N (%) 11/50 (22%) 16/50 (32%) 0,27
[lnnTenbHOCTb aHTMBMOTUKOTEPaNUM MPU UHPEKLMOHHBIX OCTOXKHEHUAX, [HN 6 (5;6) 5 (5;6,5) 0,02
Me (Q,;Q5) n=11 n=16
Tabnuua 5. BeipaxxeHHOCMb CUCMEMHO20 BOCNAIUMEIbHO20 0maema
Table 5. Severity of systemic infammatory response
be3 MH(EKLUOHHbIX 0CNOMKHEHNI C MH(EKLMOHHBIMM O0CIOXKHEHNAMYN
Mapamertpb! OTKpbITas VwusaHue paHbl OTKpbITas paHa VwusaHue paHbl
paHa(n = 39) (n=34) P (n=11) (n=16) P
CPB, Mr/n, Me (Q;;Qs) 27,3 (13,7; 85,5) 23 (4,6; 60,8) 0,2 | 1614 (129,7; 183,9) | 146,5 (116,1; 170,5) | 0,44
TleiikouuTs, x 10°/n, Me (Q;05) 8 (6,2; 9,1) 8,2 (6,3; 9,8) 051 | 159 (143; 19,5) 13,1 (12; 15,6) 0,01
Temnepatypa, °C M(+ ) 36,5+ 0,24 36,5+0,2 0,3 386+0,7 38+0,6 0,02

Ta6bnuua 6. OyeHka Kayecmsa xu3Hu nayueHmos no onpocHuxy FIQL 8 deHb BbINUCKU U Yepe3 Mecay nocie onepayuu
Table 6. Assessment of the quality of life of patients using the FIQL questionnaire on the day of discharge and one month after

surgery
B fieHb BbINUCKM Yepes mecsl nocne onepauum
Napametps! OTKpbiTas paHa | YwuBaHue paHbl OTKpbITas paHa YimnBaHue paHbl
(n = 20) (n = 20) P (n = 20) (n = 20) P

06pa3 xm3nu Me (Q,;Q,) 3,4 (3,05; 3,65) 3,45 (3,2; 3,7) 0,55 3,55 (3,35; 3,6) 3,6 (3,35; 3,8) 0,39
Apantauus/nosegexve Me (Q;;Q,) 4 (4; 4) 4 (3,78; 4) 0,22 4 (3,89; 4) 4 (3,89; 4) 0,63
Jlenpeccus/camoouerka Me (Q;;Q,) | 3,79 (3,57;3,86) | 3,71(3,5; 3,71) 0,14 3,71 (3,64; 3,71) 3,64 (3,57; 3,71) 0,18
Henoskoctb/cmywierne Me (Q,;Q;) 4,0 (3,83; 4) 4(3,83; 4) 0,92 4 (4; 4) 4 (3,83; 4) 0,54

[lns OLEHKN BbIPAXEHHOCTU CUCTEMHOrO BOCMANUTeNb-
Horo oTBeTa CoOpMUPOBaAHbLI Chefylolne NOArpynmbl:
nauueHTsl 6e3 MHMEKLMOHHBIX 0CNOXHEHWIT (39 — B oC-
HOBHOW M 34 YenoBeKa — B rpynne CpaBHEHMA) U Nauu-
€HTbl C UH(EKLNOHHbIMU OCcnoXHeHnamu (11 — B oc-
HOBHOW ¥ 16 yenoBek — B rpynne cpaBHeHus). beno
YCTaHOBNEHO, YTO ypoBeHb C-peakTUBHOro Gesika B Noa-
rpynne 6e3 MHDEKLMOHHBIX OCNI0XHEHUI cocTaBun 27,3
(13,7; 85,5) Mr/n — B OCHOBHOI1 rpynne npotus 23 (4,6;
60,8) Mr/n — B rpynne cpaBHeHus, p = 0,2; B NOArpyn-
ne ¢ MHMEKUMOHHBIMM ocnoxHeHuamu: 161,4 (129,7;
183,9) mr/n — B ocHOBHOI1 rpynne npoTus 146,5 (116,1;
170,5) mr/n — B rpynne cpaBHeHus, p = 0,44. YpoBeHb
neiikounToB B noarpynne 6e3 MHHOEKLMOHHbIX OCOXKHE-
HUN coctaBun 8 (6,2; 9,1) x 10°/n B OCHOBHOIA rpynne
npoTus 8,2 (6,3; 9,8) x 10°/n — B rpynne cpaBHeHUs,
COOTBETCTBEHHO, p = 0,51; B noarpynne ¢ MHDEKLMOH-
HbIMW OCnOXHeHuamMn — 15,9 (14,3; 19,5) x 10°/n —
B OCHOBHoOI1 npoTue 13,1 (12; 15,6) x 10°/n — B rpynne
CpaBHeHMs, c00TBeTCTBEHHO, p=0,01. Temnepatypa Tena
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B nofrpynne 6e3 MHHEKLMOHHbIX OCNOXKHEHMIA COCTABM-
na 36,5 £ 0,24 °C — B ocHoBHoIt npotne 36,5+ 0,2°C —
B rpynne cpaBHeHus, p = 0,3; B nogrpynne c uHdekLu-
OHHbIMM OCNOXHeHUamu: 38,6 + 0,7°C — B OCHOBHOIA
npotus 38 + 0,6 °C — B rpynne cpaBHeHus, p = 0,02
(Tabn. 5).

Take npou3BOAMNACL OLEHKa 4acToTbl 3aXUBAEHUA
paHbl B OCHOBHOM U KOHTpOJbHOI rpynnax. K Tpuauaro-
My [iHI0 B 06euX rpynnax y Bcex 60nbHbIX Habno[anoch
3aXuBneHune paHbl ¢ hOpMMpPOBAHWEM nocneonepawm-
OHHoro py6ua (Puc. 3).

[lna OLeHKM KayecTBa XM3HW NaLMEeHTOB UCNONb30BaN-
cs onpocHuk FIQL. [Ins aHanu3a 6binu 0To6paHsl no 20
YenoBeK W3 Kaxpow rpynnbl. [py cpaBHEHWM KavecTBa
XW3HU NALMEHTOB ABYX FPYNn no NpefoXeHHbIM KaTe-
rOpUAM, KaK B leHb BbIMUCKK, TaK U Yepes mecal, nocne
onepauuu, He MONYYEHO CTaTUCTUYECKM JOCTOBEPHbIX
pasnunynit. Mpyn cpaBHEHWUU KaXA[0M rpynnbl B AUHAMKUKE
yepes mecaL, nocae onepawuu oTMeyanach NONOXUTENb-
Has [MHaMMKa B BUAE yBeAUYeHUs 6annoB ONpoCcHUKa,

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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TO eCTb KayecTBa KM3HW NauMeHToB B 06Geux rpynnax
(Tabn. 6).

OBCYXOEHUE

C poucTopuyeckux BpeMeH MyTem HabniofeHuid U Ha-
KOMNIEHHOTrO ONMbITa YENOBEK NPULLEN K ULee YCKOPEHUS
NPOLECCOB 3aXMUBNEHNA paH NyTeM CONUXEHUs ee Kpa-
€B, OYMLEHUSA, NPUMEHEHUSA NPUPOLHbLIX aHTUCENTUKOB
1 aHTMOMOTUKOB [23]. Xnpypruyeckas napagmrma «ecim
€CTb BO3MOXHOCTb, TO PaHy HYXHO 3aKpblTb» rocnof-
CTBYET U MO CeN AeHb.

MpepnoxeHHas Buess G. B 1983 r TpaHcaHanbHas 3HAO-
MUKPOXUPYPrus [4,9] He Bblna UCKNIOYEHWEM U NpeayC-
MaTpuBana yaaneHue HoBOOOPa3oBaHMI NPAMOI KUILKY
C nocnepyowWmUM HanoXeHWeM WBOB Ha ONepaLyoHHYI0
paHy [9]. HecmoTps Ha manowHBasuBHoOCTb, TIM, Kak
1 n6oe XMpYpruyeckoe BMEWaTeNbCTBO, UMEET PUCK

pa3BuUTUA NepuonepaLoHHbIX OCTO0XHEHWUIA, CPeAn Ko-
TOpbIX: KPOBOTEYEHME U NHDEKLUA — Haubosee yacTble
[10,14-16]. Bonpoc o TOM, MO3BONSET NN HaNOXEHUe
NepBUYHbIX WBOB Ha MOCNEONEPaLNOHHYI0 paHy CTeH-
KM MPAMOMN KWUWWKKN CHU3WUTb 3TW PUCKW U CLRenatb one-
pauuto 6onee 6e3onacHoil 6bl1 U OCTAETCA aKTYaNbHbIM.
OnbIT NPOMEXHOCTHOW NPOKTONOTUM CBUAETENLCTBYET
3ayactyio 06 obpaTtHoM. «Knaccuyeckas» remoppoup-
3KTOMMA no MunnuraHy-MopraHy, ucceyenue ceulen
B MPOCBET NPAMON KULWKN C BEAEHUEM paHbl OTKPbITbIM
cnocobom nokasano ceoto 3ddekTMBHOCTL [20-22].

B MupoBoit nuTepaType nMmeeTcs HeGonblioe Konnye-
CTBO MCCNEfOBaHUIA, HanpaBieHHbIX HAa U3yyeHue bes-
ONAaCHOCTU BeAEHUA OTKPLITOM paHbl MPAMONA KULKK
nocne TIM. B npocneKkTUBHOE paHAOMU3UPOBAHHOE UC-
cneposaHue Ramirez et al. [11] 6bin0 BKAtOYEHO 40 na-
unenToB nocne TIM, pacnpepeneHHble B [iBe rpynmbi:
B rpynny A Bownun 21 nauneHT, rae paHa npaMoit KUWKK
ylwuBanace, B rpynny B Bownu 19 nauneHTos, rae paHa

=3l

PucyHok 3. Bud paHsi npamoli KUWKU Nocie MpaHcaHanbHol sHdomukpoxupypeuu u yepe3s 30 dHell nocie onepayuu (A — Ywu-
mas paxa (no okoHyaHuu onepayuu), b — Omkpsimas paHa (no okoHYyaHuu onepayuu), B — Bud ob6nacmu smewamenscmaa
8 2pynne omkpsimoli paHsi (30 OeHb nocne onepayuu), I — Bud obnacmu smewamesnscmaa 8 epynne ywumoli paHsi (30 OeHb
nocne onepayuu)

Figure 3. Rectal wound after transanal endomicrosurgery and in thirty days

oTKprTOe BefeHWe paHbl I'IpﬂMOlji KMLIKKU nocne TpOHCOHOHbHOﬁ
BHHOMMKPOXHP)’PFMM. Pe3)’J1I:TOTbI CPGBHMTEHI:HOFO
PAHAOMM3UPOBAHHOIO NPOCMNEKTUBHOIO MCCNefoBaHUs

Open management of rectal wound after transanal endoscopic
microsurgery: randomized prospective study
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NpPAMON KULWKKM Benacb OTKpbITO. B TeuyeHue 30 gHeit
nocne onepayun He 6bII0 HU OFHOTO MH(EKLMOHHOTO
OCNOXHEHUA B 06eux rpynnax. Tem He MeHee, B NepByto
Hedento nocne onepauuu no 1 nayueHTy B 06emnx rpyn-
nax (1/21 (4%) npotus 1/19 (5%), p = H/A) BO3HUK-
110 NocneonepaLnoHHOe KPoBOTeYeHWE, KyNMpOBaHHOe
KOHCEpBATUBHO.

B npocneKTMBHOM paH[OMU3MPOBAHHOM UCCNELOBAHUM
Hahnloser et al. [12] 6611 cchopMUpoBaHbI ABe rpymnmbl
nocne TIM: B ocHOBHytO rpynny Bowau 35 nauueHTOB,
rae paHa NpAMOi KMWKKM BENACb OTKPLITO, B KOHTPOJb-
Hyto rpynny — 40 nauueHTOB, KOTOPbIM paHa NpsAMOIf
KWWKW ywuBanacb. bbino oTmeueHo oTcyTCTBME CTa-
TUCTUYECKM 3HAUYUMbIX Pa3iMynii B YyacToTe mocneone-
PaLMOHHBIX OCNOXHeHU: 6% (2/35) — B OTKPLITOIA
rpynne npotue 10% (4/40) — B rpynne yWwnBaHUs paHsi
(p = 0,2). YacTota nocneonepauMoHHbIX KpoBOTeYe-
HUN cocTaBuna 11% (4/35) npotus 3% (1/40), p = 0,2,
COOTBETCTBEHHO.

CxopHble pe3ynbTaThl NPUBELEHbl B MPOCMEKTUBHOM
paHAoOMU3NpOBaHHOM uccneposaHnmn Brown et al. [13],
roe 50 nauueHToB ObIM TaKXe pacnpepeseHbl Ha fBe
rpynnbl — OTKpbITas (22 naumeHTa) 1 3akpbiTas (28 na-
uuenToB). Mpu 3TOM Takxe He 6bINO 0OHAPYKEHO CTa-
TUCTUYECKM 3HAYUMbIX Pa3nnynii B YacToTe nocneone-
PaLMOHHBIX OCNOXHeHU: 0% (0/22) — B OTKPLITOI
npotue 3% (1/28) — B 3akpbiTon rpynnax, p = 0,39
M 4acToTe NOCTOnepauuoHHbIX KpoBoTeyeHUn — 23%
(5/22) npotus 7% (2/28), p = 0,08, COOTBETCTBEHHO.
Pe3ynbTaTbl HawWero WCCNELOBAHWA TaKXKe NPOJEMOH-
CTPUPOBANM, YTO BEAEHWE MOCNEONEepaLUOHHONM paHbl
OTKPbITHIM Ccroco6omM 6e3onacHo, Tak Kak yacToTa
nocneonepaLuoHHbIX OCIOXHEHUA Mexay rpynnamu
CTaTUCTUYECKN OOCTOBEPHO He pasnuyanacb: 30% —
B OTKPbITON rpynne npoTus 36% — B 3aKpbITOW rpynne,
p = 0,52, BKkNtoyas yactoTy KpoBoTeyeHuit (8% npoTtus
4%, p=0,7)

YwuBaHue paHbl B NPOCBETE KUWKU — TEXHWUYECKU
CNIOXHbIW 3Tan onepawuu, KOTOPbIA NPUBOAUT K Cylle-
CTBEHHOMY YBENMYEHUID ANUTENbHOCTU OMepaTUBHO-
ro BMelaTenbcTBa. Tak, B uccnegoBaHunm Ramirez et
al. [11] oTMeyeHo pasznuuue Mexpy LBYMs rpynnamu
Ha 16 muHyT (77,8 (20-180) MuH. npoTuB 93,8 (40-
180) muH. (p = H/R)); B uccneposaruun Hahnloser et al.
[12] Ha 28 MUHYT (62 + 16 MUHYT npoTue 90 + 51 mMu-
HyT, p = 0,04); u B paboTe Brown et al. [13] Ha 6 MUHYT
(48,5 + 12,4 MUH. — npoTuB 54,1 + 10,8 MuH., p = 0,50).
B Haweit paboTe ymanocb COKpaTUTb BpeMs onepa-
LM B oTKpbITON rpynne fo 30 (20;40) muH. npoTus 55
(40;60) — B 3akpbiTOM rpynne, p < 0,0001, ¢ pasHuuen
B 25 MUHYT.

Hamu ycTaHOBNEHO, YTO ANMTENbHOCTb AHTUOMOTUKO-
Tepanun y 11 nauueHTOB rpymnmbl OTKPLITOro BefeHuUA
paHbl 6bina Ha 1 geHb 6onbuwe: 6 (5;6) npotue 5 (5;6,5),
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p =002, 4yem y 16 60nbHbIX rpynnbl ywneaHus. Ckopee
BCcero, 3To 00ycnoBneHo 6ofiee BbIpaXKeHHO Bocna-
NUTeNbHOW peakuueil NpuM OTKPLITOM BefeHUW paHbl
Npu pasBUTUN UHMEKLUOHHBIX OCNOMHEHUN: KOHLEH-
Tpauus CPb — 161,4 (129,7; 183,9) mr/n npotus 146,5
(116,1; 170,5) mr/n (p = 0,44), ypOBEHb NEMKOLUTOB —
15,9 x 10°/n (14,3; 19,5) npoTus 13,1 x 10°/n (12; 15,6),
p=0,01; ypoeHb runeptepmun — 38,6 + 0,7 °C npoTus
38+0,6°C, p=0,02. Bmecte c Tem, y 2 NaLKUEHTOB C OT-
KpbITHIM BefeHWeM paHbl chopMupoBanuch abcueccsl
Tasza, 4TO MOCNYXKMNO NOBOAOM K (opMUpOBaHUIO OT-
KNtoYallLen CTomsl.

HecMoTps Ha 66/1blLyI0 BbIpaXeHHOCTb CUCTEMHOTO BOC-
nanuTeNbHOro OTBETa y NauMeHTOB C OTKPBLITON paHoil,
3TO HEe 0Ka3blBaNo BAUAHUA HA JAUTENLHOCTb NOCTeone-
paLMOHHOro KOMKO-AHA. Tak, B uccneposaHuu Ramirez
et al. [11] u Hahnloser et al. [12] cpepHui1 KoiKo-fEeHb
nocne onepauuu He pasnuyancs — 3,8 (2-6) vs 3,9
(2-7), p=H/p, 1 3,4 (£ 1,9) vs 3,4 (+ 3,5), p=0,9, cooT-
BETCTBEHHO. B Halem nccnefoBaHN KOMKO-eHb TaKKe
He oTAnYanca u coctaBun 6 (4;7) — B rpynne OTKpbITOro
BefleHns paHbl NnpoTus 6 (5;7) — B rpynne ¢ ywuBaHu-
em, p=0,22.

Mpu OLEHKe YaCcTOTbl 3aXKMBAEHUSA NOCE0ONepPaLMOHHON
paHbl B iBYX Fpynnax Hamu 6bl10 yCTaHOBNEHO, YTo K 30
nocneonepauMoHHOMY [HIO MPOUCXOANT 3NUTeNN3aLNs
paHbl y BCex nalmeHToB obeux rpynn. Takxe He Habto-
[aN0Cb PasNUyuil MeXZy rpynnamu B KayecTBe XU3HU
nauMeHTOB B NOCJeOnepaLMoHHOM Nepuoae No WKane
FIQL.

CunbHOW CTOPOHOW MPOBEAEHHOrO0 WUCCNELOBaHUA fB-
NAETCA ero NPOCNEeKTUBHbLIN PaH[OMU3MPOBAHHLIA Xa-
pakTep. K HegocTaTkaM MOXHO OTHECTU OTHOCUTENbHO
HebonbLylo BbHIOOPKY NaLMEHTOB, OAHOLEHTPOBLIA Xa-
paKTep, YTO BO3MOXHO YKa3biBaeT Ha He0b6X0AMMOCTb
MpOBefEHNS CXOXNUX UCCNefO0BaHWNI B fanbHelLeM.

SAKITKOYEHUE

Mo pe3ynbTaTam NpoBefEeHHOr0 UCCNEA0BAHMNA OTKPbITOE
BefeHue paHbl 6e30MacHo, Tak Kak He NPUBOAMUT K 60b-
Wwen YyacToTe NocneonepaunoHHbIX OCAOXHEHUIA U CHU-
YEHUIO KayecTBa Xu3HU. [Tpy 3TOM NPOJOMKUTENBHOCTD
onepawmu cokpaliaeTcs Ha 25 MUHYT (p < 0,0001).
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AIM: to identify the genotype-phenotype correlation in children with familial adenomatous polyposis (FAP) and
to assess the risk of surgery.
PATIENTS AND METODS: a retrospective study included children with FAP from January 2000 to December 2023.
For analysis they were divided in two groups (“severe” and “non-severe” genotype) according to the results of the
genetics.
RESULTS: forty-two patients from 36 families with FAP were included in the study. Statistical analysis revealed
that the mean age at the time of surgery was significantly different and was 13 + 4 years in the “severe” genotype
group vs. 16 + 1 in the “non-severe” group (p = 0.04). The age of first colonoscopy (OR: 0.74, 95% CI: 0.53-0.94,
p = 0.03) and the carpeting of polyps (OR: 8.06, 95% (I: 1.71-81.1, p = 0.04) were significantly associated with
severe genotype.
CONCLUSION: the “severe” genotype is characterized by earlier onset of the disease and age of colonoscopy, of polyps
carpeting.
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INTRODUCTION

Familiar adenomatous polyposis syndrome (FAP)
is a hereditary disease characterized by adeno-
mas in the large intestine and other organs such
as the stomach, duodenum, thyroid gland, etc.
[1]. Colorectal cancer in FAP develops inevitably
in 100% of patients in the absence of timely sur-
gery. The prevalence of the disease is estimated
at 2.29-3.2 cases per 100,000 people, as a rule,
with the same lesion of both genders. It is worth
noting that in one third of patients, pathogenic
variants arise de novo, that is, the found vari-
ant occurs for the first time in the patient and is

OcobeHHOCTH reHeTUKO-hEHOTUMMHYECKOM KOPPEnsLmMM
Y BeTel C afeHOMATO3HbIM NONIMNO3HLIM CUHAPOMOM
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absent in both parents [2]. The diagnosis of FAP is
established when adenomas are detected in the
large intestine, as well as during a molecular ge-
netic study for the presence of a pathogenic vari-
ant of the APC gene. However, genetic testing of
patients with FAP is necessary not only for the
final verification of the diagnosis, but also to de-
termine the severity of the disease, the risk of ex-
tra-intestinal manifestations, and to predict the
time for surgery [2]. The aim of the study was to
identify the genetic and phenotypic correlation
in children with FAP and to determine the rela-
tionship of the genotype with the risk of surgery
before the age of 18.

Genotype-phenotype correlation in children
with adenomatous polyposis syndrome
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PATIENTS AND METHODS

An observational study included children with
FAP in the surgical unit from January 2000 to
December 2023.

The inclusion criteria in the study were:

1. The age of patients under 18 years;

2. A confirmed pathogenic variant in the APC

gene.

The study did not include patients with FAP with-

out performed genetic testing.

Data Collection Methodology

To describe the number of adenomas, the indicator

‘more/less than 100" was used, based on current

Russian Guidelines for FAP [3]. When detecting

the endoscopic picture of ‘multiple polyposis’, the

inability to count the number of adenomas, as well
as in cases where most of the mucous layer of the
large intestine is covered with adenomas with rare

‘islands’ of the normal mucous layer, the indicator

‘carpeting’ of the intestine with polyps was used

[4].

To analyze the genetic and phenotypic cor-

relation, we divided the data of the molecu-

lar genetic study taking into account the
site of the pathogenic variant, that is, by co-
dons. Based on the Guidelines for the treat-
ment of FAP in children (European Society of

Pediatric Gastroenterologists, Hepatologists and

Nutritionists (ESPGHAN)) [5], as well as updated

European Guidelines for the FAP, MutYH-associated

polyposis, gastric adenocarcinoma, proximal pol-

yposis of stomach (GAPPS) and other rare syn-
dromes of adenomatous polyposis (European

Group on the Study of Hereditary Tumors (EHTG)

and the European Society of Coloproctologists

(ESCP)) [6,7,8] 3 forms of the disease were identi-

fied (Table 1):

e severe disease — when the pathogenic vari-
ant is localized in the region from 1250 to
1464 codons;

¢ classical disease — when the pathogenic vari-
ant is localized in the area from 168 to 1580 co-
dons (with the exception of the area from 1250
to 1464 codons);

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

e attenuated disease — when the pathogenic
variant is localized in areas before 168 and after
1580 codons.

The descriptive characteristics of the patients are

shown in Table 2.

Since the purpose of this study was to identify dif-

ferences between the manifestations of the dis-

ease in children with severe forms compared with
classical and attenuated forms, for subsequent
analysis, we combined patients with classical
and weakened forms into one group, thus forming

2 groups of patients: ‘severe’ (n = 23) and ‘non-

severe’ (n =19) genotypes [5,7].

Statistical Data Processing

Descriptive characteristics of variables are pre-

sented in the form of absolute values (indicating

%) for categorical data. For quantitative data, the

first step was to assess the normality of the dis-

tribution using the D’Agostine-Pearson method.

With a normal distribution, the variables are pre-

sented as an arithmetic mean with anindication of

the standard deviation (+ SD). With a distribution
other than normal, the medians are indicated with
an indication of the interquartile range (Q1;Q3).

A comparative analysis of numerical variables was

performed using the Mann-Whitney U-test for me-

dian values and the Student t-test for averages.

Categorical data were compared using the two-

way Fisher exact test or y2 Pearson test. The dif-

ferences between the groups were considered as
statistically significant at p < 0.05. A univariant
analysis of the selected predictors was performed
by constructing four-field tables. The multiple lo-
gistic regression included indicators associated

(at p <0.2) with the target outcome based on the

results of the univariate analysis. As a result, the

values of the odds ratio with 95% coincidence in-
tervals, p-value and the coefficient of variance in-
flation (VIF) were obtained.

To test the diagnostic value of the multivari-

ate regression model, the area under the curve

(AUC), the likelihood ratio and the Hosmer-

Lemeshov test and McFadden R? were calculated.

In order to determine the cumulative risk of sur-

gery in childhood, the comparative Mantel-Cox

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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Table 1. Pathogenic variants of the APC gene and their distribution by form

Variant | Number of patients (%), (n = 42)
Codons 1250-1464 (severe form of FAP, n = 23 (55))
€.3815C>G (p.Ser1272*) 1(2.3)
.3888delAinsCCT (p.Asp1297Leufs*9) 1(2.3)
€.3927_3931delAAAGA (p.Glu1309Aspfs*4) 10 (from 8 families) (24)
€.3982(>T (p.Gln1328*) 1(2.3)
€.4064_4128del (p.Ser1355Cysfs*9) 1(2.3)
€.4067C>G (p.Ser1356*) 1(2.3)
€.4127-4128delAT (p.Tyr1376Cysfs*9) 1(2.3)
c.4201del (p.Ile1401Leufs*14) 6 (from 2 families) (14)
€.4216C>T (p.Gln1406*) 1(2.3)
Codons 168-1249 and 1465-1580 (classical FAP form, n = 17 (40)
€.530_531del (p.Asn1771Ilefs*15) 1(2.3)
¢.1297C>T (p.Gln433*) 1(2.3)
€.1312+16>C 1(2.3)
€.1408+1delG 1(2.3)
€.1409-2A>G 1(2.3)
€.1485delT (p.Thr496Hisfs*2) 1(2.3)
€.1660C>T (p.Arg554*) 1(2.3)
€.1690C>T (p.Arg564*) 1(2.3)
.1744-2A>G 1(2.3)
€.1778G>A (p.Trp593*) 1(2.3)
€.1816dupA (p.Ile606Asnfs*28) 1(2.3)
.2708_2714delACAGAAG (p.Asp903Valfs*11) 1(23)
€.2960_2963dup (p.Glu988 Aspfs*2) 1(2.3)
c.3036del (p.His10131Ilefs*9) 1(2.3)
c.3249del (p.Asp1083Glufs*43) 1(2.3)
€.3340 C>T (p.Arg1114*) 1(2.3)
€.3682C>T (p.Gln1228Ter) 1(2.3)
Codons before 168 and after 1580 (attenuated form of FAP, n = 2 (5)
c.455_459delAAAAG (p.Glu152Glyfs*14) 1(2.3)
delpr B (g.112071090_112071450) 1(2.3)

analysis was performed with the calculation of
the relative risk index (RR). The data analysis
was carried out using the GraphPadPrism statis-
tical software package, version 9.3.1 (GraphPad
Software, USA).

RESULTS

In the period from 2000 to 2023, 42 patients from
36 families with a diagnosis of FAP were included
in the study.

According to the site of pathogenic variants,
the groups were distributed almost equally, with
a slight predominance of the ‘severe’ genotype
group (with 1250-1464 codons) — 23 (55%) pa-
tients. Among them, the most common site were
codons 1309-10 (43%) patients from 8 families and

oCO6eHHOCTM reHeTMKO-d)eHOTMI'IM‘IeCKOﬂ Koppensauun
Yy AeTel C aAEeHOMATO3HbIM MOMMMO3HbIM CUHAPOMOM

1401-6 (26%) patients from 2 families. The clas-
sical and attenuated forms were 40% and 5%,
respectively.

A comparative analysis of groups with ‘severe
and ‘non-severe’ genotypes was carried out.
It was revealed that in the group of the ‘severe’
genotype, an earlier age of the beginning of the
checkup was noted (12 + 4 vs. 15 £ 2, p = 0.01).
In patients from the ‘severe’ genotype group,
more than 100 adenomas (p = 0.01) and ‘carpet-
ing” adenomas (p = 0.03) were more often found.
Surgery before the age of 18 was performed in
74% of cases for patients from the ‘severe’ geno-
type group and in 42% of cases for children from
the ‘non-severe’ genotype group, although we
failed to achieve statistical significance in this
parameter (p = 0.06) (Table 3).

’
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Table 2. Characteristics of patients

Feature n =42 (%)

Gender: 24 (57)

Female 18 (43)

Male

Patients with a family history: 34 (81)
Examined without complaints 11 (26)

Age of patients examined without complaints, years 14 (11;14)
Examined after the appearance of complaints 23 (55)

The age of the patients examined after the appearance of complaints, years 15 (12;16)
Patients with no family history 8 (19)

‘Severe’ genotype: 23 (55)
Examined without complaints, due to family history 6 (26)
Examined after the appearance of complaints 17 (74)
‘Non-severe’ genotype: 19 (45)
Examined without complaints, due to family history 5 (26)
Examined after the appearance of complaints 14 (74)

Age at the time of manifestation of the disease, years (median) 14 (10;15)

Age at the time of the first colonofibroscopy, years (median) 14.5 (12;16)

The number of polyps is more than 100 30 (71)
‘Carpeting’ of the large intestine mucosa with polyps 23 (55)

Sizes of polyps, mm (median) 5 (4,8)

A history of endoscopic polypectomy 8 (19)
Malignant tumor of the thyroid gland 3(7)
Gardner’s syndrome 3(7)
Adenocarcinoma before the age of 18 1(2)
Operated before the age of 18 25 (59)

Age at the time of surgery, years (median) 16 (12;17)
Table 3. Patients with ‘severe” and ‘non-severe’ genotypes

Indicators ‘Severe’ genotype ‘Non-severe’ genotype p
n =23 (55%) n=19 (45%)

Gender (female) 13 (57%) 11 (58%) 0.82
Age of FAP debut, years (median) 13 (7;15) 14.5 (12;16) 0.08
Age of the first colonoscopy, years (medium + SD) 12+ 4 152 0.01
Familial APS history 19 (83%) 15 (79%) 0.92
Intestinal bleeding 12 (52%) 6 (32%) 0.22
The maximum size of polyps, mm (median) 4.5 (4;8) 5.5 (5;9) 0.17
The number of colonoscopies (median) 2(2;2) 2(2;2) 0.35
The number of polyps is over 100 20 (87%) 10 (53%) 0.01
‘Carpeting’ of the large intestine mucosa with polyps 16 (70%) 7 (37%) 0.03
High degree of dysplasia detected before surgery 1 (4%) 1 (5%) 0.62
High degree of dysplasia detected after surgery 2 (9%) 1 (5%) 0.86
Polyposis of the upper GI 8 (35%) 8 (42%) 0.33
A history of polypectomy 3 (13%) 5 (26%) 0.43
Age at the time of surgery, years (medium + SD) 13+4 16+1 0.04
Operated before the age of 18 17 (74%) 8 (42%) 0.06

The logistic regression revealed that the fac-
tor ‘carpeting’ with adenomas (OR = 8.06, 95%
CI:1.71-81.1, p = 0.04) was significantly associ-
ated with the ‘severe’ genotype of the disease

(Table 4).

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

The diagnostic value of the regression model
has been determined. The area under the curve
was 0.85 + 0.06 (95% CI: 0.72-0.96), p = 0.0002.
The predictive value of a positive result is 78%,

the predictive value of a negative result is 72%,

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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Table 4. Univariate analysis and multiple logistic regression

Univariate oLl (95% An)
Indicators Analysis p Multiple logistic regression p VIF
OR (95% CI) OR (95% CI)
Female gender 0.95 (0.3-3.07) 0.82 - - -
Age of the first colonoscopy 0.74 (0.53-0.94) 0.03 0.71 (0.42-1.02) 0.1 1.3
Familial history of FAP 1.26 (0.32-4.9) 0.92 - - -
Intestine bleeding 2.81(0.81-10.6) 0.11 2.67 (0.48-17.34) 0.3 1.2
Maximal size of polyps 0.88 (0.74-1) 0.1 0.89 (0.69 — 1.07) 0.3 1.2
‘Carpeting’ of the mucous layer with 3.9 (1.2-15) 0.03 8.06 (1.71-81.1) 0.04 1.5
polyps
High degree of dysplasia detected 0.69 (0.03-14) 0.62 - - -
before surgery
Polyposis of the upper GI 0.5 (0.14-1.9) 0.33 - - -
A history of polypectomy 0.42 (0.1-2.1) 0.43 - - -
Operated before the age of 18 3.9 (1.1-15.2) 0.04 1.29 (0.17-8.39) 0.8 1.6

the likelihood ratio is 16 (p = 0.007), the Hosmer-
Lemeshov test is 4 (p = 0.8), R?McFadden = 0.29
(Fig. 1).

Also, within the framework of the study, the risk
assessment of surgery was calculated depending
on the identified pathogenic variant. As a result,
the cumulative risk of surgery before the age of
18 in the ‘severe’ genotype group was 74%, versus
42% in the ‘non-severe’ genotype group (RR = 2.6,
95% CI: 1.2-5.7, p = 0.01) (Fig. 2).

DISCUSSION

In international literature, a severe or fulminant
form of FAP is distinguished, in which the disease
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Figure 1. ROC curve to determine the diagnostic value of a re-
gression model

manifests itselfin early childhood and is manifest-
ed by a large number of large intestine adenomas
or the so-called ‘carpeting” adenomas of the mu-
cous layer of the large intestine, as well as earlier
manifestation and development of CRC. However,
both in our country and around the world, the
need to isolate the severe form of FAP remains the
subject of discussion, as well as the choice of tim-
ing and optimal age for preventive colectomy in
patients with FAP, including children.

It is worth noting that the genetic-phenotypic
correlation is actively studied not only in the con-
text of the relationship of the pathogenic vari-
ant with the severity of the disease [10]. In the
literature, much attention is paid to the study of
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Figure 2. The Kaplan—-Meier curve demonstrates the cumulative
risk of surgery in children with FAP
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the relationship of the genotype with the risk of
desmoid tumors, small intestine adenomas, as well
as diseases such as congenital hypertrophy of the
retinal pigment epithelium, thyroid cancer and
others [1,11-13]. In addition, a number of studies
have traced the relationship of the FAP genotype
with the rate of progression of polyposis, that is,
an increase in the number of large intestine ad-
enomas, where it was found that the highest rate
of overgrowth was associated with the pathogenic
variant in codon 1309 [14,15]. Russian scientists,
in turn, have demonstrated the absence of ge-
netic and phenotypic correlation in patients with
FAP. So, according to the results of the study by
Tsukanov A.S. et al., when comparing the average
age of diagnosis of CRC in patients with localiza-
tion of the pathogenic variant in codons 1309
and 200-300, the authors did not reveal a signifi-
cant difference (33 years versus 34 years) [16].
Probably, based on the results obtained, the severe
form of FAP is excluded from the classification of
the updated edition of the clinical guidelines of
the Association of Coloproctologists of Russia [3].
The current updated clinical guidelines for the
treatment of patients with FAP, created by the
European Group for the Study of hereditary tumors
(EHTG), together with the European Society of
Coloproctologists (ESCP), highlight the following
criteria as absolute indications for surgery: iden-
tified or suspected CRC, the presence of severe
symptoms of the disease, more than 1000 large
intestine adenomas, the results of histology (de-
tection of villous adenoma or high degree dyspla-
sia). It is also recommended to perform planned
surgery when polyps over 10 mm in diameter are
detected, a significant increase in the number of
polyps during follow-up and the detection of 100
to 1000 polyps (93% expert agreement). It was
separately noted that patients with pathogenic
variants in codons 1250-1464 should be offered
colectomy earlier, due to the manifestation of CRC
at an early date [7]. It was the uncertainty in the
relationship between genotype and phenotype in
FAP that prompted this study to analyze the rela-
tionship between the features of the course of the

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

disease and the genotype in children. At the same
time, according to the results obtained, it was re-
vealed that the ‘severe’ genotype in children is as-
sociated with earlier colonoscopy (OR: 0.74, 95%
CI: 0.53-0.94, p = 0.03), as well as with ‘carpet-
ing” adenomas of the large intestine mucosa (OR:
8.06, 95% (I:1.71-81.1, p = 0.04). The allocation
of ‘carpeting” adenomas of the mucous layer of the
large intestine seems to us more indicative and
applicable in practice than the parameter ‘over
1000 large intestine adenomas’ applicable in in-
ternational guidelines, since counting polyps with
a large number of them is not always feasible in
conditions of large or “total’ large intestine lesion.
Additional analysis also revealed that the ‘severe’
genotype is significantly associated with an in-
creased likelihood of surgery before the age of 18
(OR: 3.9, 95% (CI:1.1-15.2, p = 0.04). However, this
factor did not confirm its significance during mul-
tiple logistic regression (OR: 1.29, 95% CI: 0.17-
8.39, p = 0.8). However, speaking about the need
for surgery, it should be noted that not every child
with FAP should be operated on in childhood.
Some children with FAP require monitoring, en-
doscopic polypectomies and monitoring of other
target organs, which are characterized by the de-
velopment of tumors. However, there are clinical
situations where surgery cannot be avoided. Thus,
in a previously published study by Khabibullina
L.R. et al., it was demonstrated that the number
of polyps, together with the presence of clinical
manifestations in the form of recurrent, severe
intestinal bleeding, were significantly associated
with the need to perform surgery for FAP in child-
hood [17]. In addition, according to the published
data, the proportion of operated patients from
the general sample did not exceed 52%, while the
median age at the time of surgery was 16 (14;17)
years old. International authors also demonstrate
comparable data. Thus, in a study from the repu-
table St. Mark’s Hospital (Great Britain), it was
demonstrated that among the patients with FAP
in childhood, 54% underwent surgery at the age
of 17 (11-22) years. Some patients with a patho-
genic variant in the central region of the APC

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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gene (1309) underwent surgery at the age of 12
[18]. In a large study from the United States of
America, which described the results of treatment
of 428 patients with FAP, the age at the time of
surgery was 14 (2-21) years old [19]. A study from
the Cleveland Clinic comparing the outcomes of
surgery in adults and children (with FAP and UC)
demonstrates the mean age at the time of ileal
pouch in a group of children of 13.4 + 3.6 years old,
which is the youngest age at the time of surgery
than previously described in the literature [20].
It is also generally accepted that surgery in pa-
tients with FAP is necessary only in large special-
ized centers with extensive experience in per-
forming various surgeries for FAP to minimize the
risk of postoperative complications and ensure
satisfactory functional results and acceptable
quality of life. It should be noted that the results
obtained in the study reflect the actual clinical
practice of treating children with FAP in our coun-
try. The‘carpeting’ of the mucous layer of the large
intestine, associated with a specific genotype of
the disease, causes a more severe course of the
disease in children, in which patients seek colo-
noscopy due to complaints of intestinal bleeding
or abdominal pain at an earlier age and are more
likely to undergo surgery under the age of 18. In
addition, cases of CRC before the age of 18, which,
despite their small percentage, are found in the
practice, force us to continue searching for indica-
tions for surgery in children with FAP, setting clear
criteria for performing surgery. The results of this
study demonstrate that pathogenic variants in
the APC gene may cause a similar clinical form of
FAP in childhood.

However, it is necessary to continue the data col-
lection with the inclusion of a larger number of
patients.

Taking into account these data, as well as the re-
sults of this study, we can assume that thereis are-
lationship between the genotype and phenotype
of the disease in children with FAP. At the same
time, the obtained results do not contradict the
data of international studies [5,9,21]. The present-
ed observational study, of course, has a number of

OcobeHHOCTH reHeTUKO-hEHOTUMMHYECKOM KOPPEnsLmMM
Y BeTel C afeHOMATO3HbIM NONIMNO3HLIM CUHAPOMOM

limitations and possible systematic errors, such as
possible bias of researchers, selection and analysis
of material (for example, counting polyps), which
together could affect the result. In addition, the
rarity of the pathology complicates the recruit-
ment of a large number of patients, and therefore
the study also has a limitation on the number of
patientsincluded. Nevertheless, the study showed
a difference in the significance of pathogenic
variants depending on the localization in the gene
and their effect on treatment tactics in children.
The creation of a registry of patients with FAP
remains an urgent issue [22]. In our opinion, the
creation of a common national registry of patients
with FAP will help to monitor families and identify
a group of children who may need a colectomy in
time, as well as transfer the patient to a special-
ized institution for treatment after the age of 18
in a timely manner.

CONCLUSION

According to the data obtained, the ‘severe” FAP
genotype is characterized by an early onset of the
disease and the age at which the checkup began.
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Computed tomography in quality control of surgery for
right colon cancer
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AIM: to assess the length of the stump of the feeding arteries of the right colon, their anatomical location relative
to the superior mesenteric vein (SMV), the level of ligation of the main arteries after right hemicolectomy with D2-
and D3-lymphadenectomy.

PATIENTS AND METHODS: the retrospective study included 82 patients with a histologically confirmed right
colon cancer aged 44-88 (mean 68) years. All patients underwent right hemicolectomy. In 40 cases, D2
lymph node dissection was performed, in 42 cases — in D3. Preoperatively, all patients were assessed
for the location of the ileocolic and right colon arteries relative to the SMV and the expected length
of their stumps was measured by CT. Postoperatively, the actual length of the stumps was assessed.
RESULTS: CT images of the ileocolic artery stump were obtained in 76 (92.6%) of 82 patients. In 6 patients, a metal
clips were installed along the contour of the superior mesenteric artery; in such cases, a clear CT image of the stump
of the ileocolic artery was not obtained, and the length of the stump was assessed as 0 mm. The stump of the right
colic artery was determined in all patients in whom the artery was identified preoperatively. The ventral location
of the ileocolic artery relative to the SMV according to CT data was identified in 38 (46.3%) of 82 patients, the dor-
sal location — in 44 (53.7%) of 82 patients. With the ventral location of the ileocolic artery relative to the SMV in
patients with D2, the length of the artery was 14.3 (8-25.6) mm, with D3 — 7.6 (3.3-11.1) mm (p = 0.005). With
the dorsal location of the ileocolic artery relative to the SMV in patients with D2, the length of the artery was 8.8
(4.9-16.2) mm, with D3 — 3.9 (1-6.9) mm (p = 0.004).

CONCLUSION: the actual length of the stump of the feeding artery can become an indicator of the level of ligation
of the main arteries and, indirectly, the extent of lymphadenectomy after right hemicolectomy. Further studies with
a larger number of cases are needed to confirm the hypothesis for measuring the length of the stump of the feeding
arteries as a marker of the extent of the procedure performed.
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INTRODUCTION

Every year, large intestine cancer occupies one
of the leading places in the structure of cancer
morbidity and mortality. In 2020, according to
the Globocan IARC, more than 1.9 million cases
of colorectal cancer (CRC) were detected world-
wide, which corresponds to the third place after
lung cancer and breast cancer [1]. According to

Bo3MoXHOCTH KOMNbIOTEPHOM TOMOrpadmu B oLeHKe
KQ4YeCTBA XMPYPrU4€CKOro NeYeHus y NaumMeHToB
€ onyXxonsMMu NPABOM NONOBMHbEI 060A0YHOM KMLLIKM
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European studies, right colon cancer (RCC) ac-
counts for 30-38% of CRC cases [2,3]. It is noted
that RCC is associated with a number of negative
prognostic factors, such as old age, the stage of
the process and the mucinous structure of the tu-
mor, and survival in patients with tumors of the
right colon is lower compared with patients with
cancer of the left colon [4,5]. The only radical
treatment for RCC is surgical.
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According to Russian clinical guidelines [6],
when the tumor is sited in the caecum, ascend-
ing colon, hepatic flexure of the colon and the
proximal third of the transverse colon, it is
recommended to perform right hemicolectomy
(RHC) or extended RHC. At the same time, sur-
gery is carried out according to the principles of
total mesocolic excision (TME), in the classical
version proposed by Hohenberger for colon can-
cer in 2009 [7]. The modern TME technique in
the European understanding is based on a preci-
sion technique of mobilizing the large intestine
mainly by acute means within the existing em-
bryonic layers in a single case with its own fas-
cia covering the colon, lymph nodes and poten-
tial tumor metastases with high ligation of the
main vessels [8]. The TME has been included in
the clinical guidelines for colon cancer, both in
the country and in Europe[6,9]. However, there
are conflicting opinions regarding the volume
of lymph node groups to be removed and differ-
ences in understanding high vascular ligation in
RCC.

The number of removed lymph nodes is an im-
portant prognostic factor in RCC [10,11]. The
lymph nodes of the colon are located along the
arteries. According to the Japanese classifica-
tion, there are three groups of regional lymph
nodes of the colon: 1. Paracolic lymph nodes
along marginal vessels (first level); 2. Mesocolic
or intermediate lymph nodes along main vessels
(second level); 3. Apical lymph nodes in the area
of ramification of vessels from the main artery
(third level) [12]. The D2 lymph node dissection
includes the removal of paracolic and mesocolic
lymph nodes, the volume of D3 lymph node dis-
section in addition to the volume of D2 lymph
node dissection includes the removal of apical
lymph nodes. The standard volume of the pro-
cedure, according to both Russian and European
guidelines, includes D2 lymph node dissection
[8,13], whereas according to Japanese clini-
cal guidelines, it is necessary to perform D3
lymphnode dissection in all cases, except for
stage I [14].

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

Another concept on the volume of surgery for
colon cancer is high vascular ligation. There are
various approaches to performing high vascular
ligation in RCC. Thus, in the consensus of 2012,
the ligation at a distance of 1 cm from the main
artery is considered safe [13]. The consensus on
the RSCC of 2022 states the need for visualiza-
tion of SMV when performing high ligation of
the feeding arteries [8]. The Russian Guidelines
for RH indicate the need for ligation at the base
of the ileocolic artery, the right colic artery, as
well as the middle colon artery at the base or
the right branch of the middle colon artery [6].
Presumably, high vascular ligation is accompanied
by anincrease in the number of lymph nodes to be
removed [7,15].However, it should be noted that
high vascular ligation and D3-lymph dissection
imply the removal of various amounts of fatty tis-
sue and, accordingly, a different number of lymph
nodes [16].

The method of assessing the quality of the per-
formed surgery is morphological data, such as
macroscopic assessment of the quality of TME,
including assessment of the plane and edges of
resection, the number of removed and affected
lymph nodes, which are prognostic markers of lo-
coregional recurrences and disease progression
[10,11]. However, to date, there are no standard-
ized methods for postoperative assessment and
quality control of performing high ligation of the
main arteries. West (2010) proposed a pathomor-
phological method for evaluating resected sam-
ples by measuring the distance between the tu-
mor and the ligation point of the feeding arteries
and between the intestinal wall and the ligation
point of the feeding arteries [15,17]. However, this
does not directly reflect the length of the residual
stump of the ligated artery [18].

Previous studies have shown that CT imaging
of the stump of the vessel is possible in months
and even years after surgery [18,19]. Thus, life-
time measurement of the length of the remaining
stump of the vessel is possible and can serve as a
valuable indicator of the quality of the volume of
lymph dissection.

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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THE AIM OF THE STUDY

Determination of CT capabilities in assessing the
stump length of the ligated arteries of the right
colon, taking into account their anatomical site
relative to the superior mesenteric vein (SMV) to
determine the level of ligation of the main arter-
ies during right hemicolectomy (RH) with D2 and
D3 lymph dissection.

PATIENTS AND METHODS

The retrospective study included 82 patients
(45 women and 37 men) with a histologically con-
firmed diagnosis of RCC aged 44 to 88 years (aver-
age age 68 years). All patients underwent surgery
(RH) in 2018-2024. At the same time, 68 patients
underwent laparoscopic procedure, 11 patients
underwent open surgery. In three cases, con-
version was required. In 40 cases, surgery was
performed iasD2 lymph node dissection and in
42 cases — D3.

At the preoperative stage, CT was performed for
staging, at the postoperative stage — as part of
checkup.

CT was carried out on Optima CT 660 CT scanners
(General Electric, USA) and SOMATOM go. TOP
(Siemens, Germany). In 4 patients, preoperative
CT data were provided from other institutions.
During the research on the Optima CT 660 comput-
ed tomography (64-slice, General Electric, USA),
the following scanning parameters were set: tube
voltage 120 kV, power current 100-500 mA, tube
rotation time 0.6 seconds, pitch 1.375, slice thick-
ness 5 mm. Scanning was performed in native, ar-
terial (30 seconds) and venous (60-70 seconds).
Image reconstruction in contrast phases was per-
formed with a slice thickness of 1.25 mm. The pro-
cessing of the received images was performed on
the Advantage Workstation Volume Share 4.6.
During the test on the SOMATOM go. TOP tomo-
graph (64/128-slice, Siemens, Germany), the fol-
lowing scanning parameters were set: collimation
64 x 0.6, tube voltage 120 kV, tube rotation time
0.6 seconds, pitch 1.35. Image reconstruction
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was carried out using the iterative SAFIRE 3 algo-
rithm. Scanning was performed in the native, ar-
terial (starting scanning using the Bolus Tracking
technique) and venous phases. The reconstruction
of images into contrasting phases was carried out
with a slice thickness of 1.0 mm. The processing of
the received data was carried out on the Syngo.via
workstation.

The contrast agent was injected bolus using au-
tomatic injectors. Nonionic iodine-containing
contrast agents with an iodine concentration of
350-370 mg/ml in a volume of 1.5-2 ml/kg were
used as contrast agents. The imaging included
oral administration of an X-ray contrast agent 12,
6 and 3 hours before the study. The analysis of the
obtained images in order to measure the expected
and actual length of the stump of the ileocolic and
right colon arteries was performed using multi-
planar reconstructions in the axial, coronary, sag-
ittal or oblique planes and MIP reconstructions.
The expected length of the stump of the ileocolic
and right colon arteries at the preoperative stage
was estimated depending on the location of the
arteries relative to the SMV. With a ventral ar-
rangement of the ileocolic artery relative to the
SMV, the expected length of the artery stump was
measured as the distance from the mouth of the
artery to the medial contour of the vein, with a
dorsal arrangement — as the distance from the
mouth of the artery to the lateral contour of the
vein.

Also, with the ventral location of the right colic
artery relative to the SMV, the expected length of
the artery stump was measured as the distance
from the ostium of the artery to the medial con-
tour of the vein, with the dorsal location — as the
distance from the ostium of the artery to the lat-
eral contour of the vein (Fig. 1).

The actual length of the artery stump was mea-
sured on postoperative CT data. In the case of ar-
tery ligation using metal clips, the measurement
was carried out from the ostium of the artery
to the metal clip. In the absence of a metal clip,
the stump of the artery was measured along the
entire visible length. In cases of complexities in
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identifying the artery stump, comparison with pre-
operative images was carried out. Statistical pro-
cessing of the obtained data was performed using
the IBM SPSS Statistics 27 package (Armonk, NY:
IBM Corp.). The Shapiro-Wilk criterion was used to
check whether the observed sample belonged to
a normal general aggregate. The Wilcoxon T-test
was used to check the differences between the ex-
pected and actual stump lengths of the ileocolic
and right colon arteries, to assess the differences

a.ileocolica

a.ileocolica

between the actual stump length of the ileocolic
artery with a different location of the artery rela-
tive to the SMV and to assess the differences be-
tween the actual stump length of the ileocolic ar-
tery during laparoscopic and open surgeries — the
U-test Mann-Whitney test with the determination
of the value of the probability integral (p-value).
Spearman’s rank correlation test was used to as-
sess the relationship between the actual length
of the ileocolic artery stump, the volume of blood

- ﬂ

Figure 1. A) Measurement of the expected stump length of the of the ileocolic artery according to CT data with the ventral location
of the artery relative to the SMV (axial plane); b) Measurement of the expected stump length of the of the ileocolic artery accord-
ing to CT data with the dorsal location of the artery relative to the SMV (axial plane, MIF, coronal plane)
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loss during surgery, the operation time and the
hospital-stay (days), as well as for actual length
of the ileocolic artery stump and the number of
lymph nodes assessed. To assess the differences
between the length of the ileocolic artery stump
and the presence of complications, the y? test was
used, followed by the determination of the value
of the probability integral (p-value). The differ-
ences were considered significant at p < 0.05.

RESULTS

In the study group, the distribution of tumor site
was as follows: caecum — 29 patients, ascending
colon — 31 patients, hepatic flexure — 12 pa-
tients, transverse colon — 10 patients.

According to the CT data, the ventral location of
theileocolic artery relative to SMV was revealed in
38 (46.3%) of 82 patients, the dorsal location —
in 44 (53.7%, 44/82). The results obtained were
fully confirmed by the intraoperative data.

The assessment of the actual length of the ileo-
colic artery stump was carried out according to
the data of the first postoperative CT (5.6 months
after surgery). In 11 (13.6%, 11/82) patients, the
analysis was performed according to the CT scans
performed in between the 2" and 10%"days after
surgery in order to diagnose postoperative com-
plications. In 47 (57.3%, 47/82) patients, repeated
CT were presented in the Center’s database, while
in 9 people the time of repeated CT exceeded
3 years. The time of post-op CT, taking into ac-
count repeated studies, was 1 year and 2 months.
Metal clips in the stump of the ileocolic artery
were visualized in 66 (80.5%, 66/82) patients.
As a rule, the stump of the ileocolic artery in
the venous phase was visualized as a soft-tissue
strand with uneven contours corresponding to the
course of the artery on preoperative CT (Fig. 2).
In 6 patients, a metal clip was installed along the
contour of the SMA, in such cases, a clear CT im-
age of the stump of the ileocolic artery was not
obtained, and the length of the stump was re-
garded as 0 mm. Thus, the image of the ileocolic
artery stump was obtained by CT in 76 (92.6%) of
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82 patients. In all patients with an image of the
ileocolic artery stump according to CT data, when
evaluating the data of repeated postoperative ex-
amination, including those performed more than
3 years after surgery, an image of the artery stump
was obtained, while in a number of patients there
was a decrease in its width and an increase in the
clarity of the external contours (Fig. 3).

The distribution of the data obtained for the ex-
pected and actual lengths of the ileocolic artery
stump with ventral and dorsal artery locations is
shown in Figure 4. The median of the expected
length of the ileocolic artery stump with its ven-
tral location relative to the SMV was 2.7 mm (1.0-
5.5 mm), the median of the actual length of the
artery stump was 10.0 (6.7-21.3 mm) (p < 0.001).
The median of the expected length of the ileocolic
artery stump with its dorsal location relative to
the SMV was 8.5 mm (6.7-11.7 mm), the median of
the actual length of the artery stump was 6.0 mm
(2.0-11.2mm) (p = 0.650). At the same time, sig-
nificant differences were noted when comparing
the expected and actual lengths of the ileocolic
artery stump in patients with ventral artery loca-
tion during D2 lymph node dissection, and in pa-
tients with dorsal artery course during D3 lymph
node dissection (Table 1).

The distribution of data on the actual length of
theileocolic artery depending on its location from
the SMV in the groups of patients with D2 and D3
lymph node dissection is shown in Figures 5 and
6. With the ventral location of the ileocolic ar-
tery relative to the SMV in patients with D2 lymph
node dissection, the median of the actual length
of the artery was 14.3 mm (8-25.6 mm), with D3
lymph node dissection of 7.6 mm (3.3-11.1 mm)
(p = 0.005). With a dorsal arrangement of the il-
eocolic artery relative to SMV in patients with D2
lymph node dissection, the median actual length
of the artery was 8.8 mm (4.9-16.2 mm), with D3
lymph node dissection — 3.9 mm (1-6.9 mm)
(p = 0.004).

In the group of patients with ventral ileocolic ar-
tery, the median of the actual length of the ar-
tery stump during laparoscopic surgeries was 10.9
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Table 1. Comparison of the expected and actual lengths of the stump of the ileocolic artery with its ventral and dorsal location

Location of a. ileocolica Lvmph dissection Expected length of the | Actual length of the stump
relative to SMV ymp stump a. ileocolica, mm a. ileocolica, mm P

Ventral (n = 38) 2.7 (1.0-5.5) 10.0 (6.7-21.3) <0.001
D2 (n = 22) 2.6 (1-4.9) 14.3 (7.9-25.5) <0.001
D3 (n = 16) 2.8 (1.4-6.8) 7.6 (3.2-11.1) 0.47

Dorsal (n = 44) 8.5 (6.7-11.7) 6.0 (2.0-11.2) 0.65
D2 (n=18) 10.3 (6.9-12.9) 8.8 (4.9-16.2) 0.727
D3 (n = 26) 7.9 (6.4-10.3) 3.9 (1-6.8) 0.004

mm (6.6—-20.9 mm), with open surgeries — 9 mm
(7.9-27.4) (p = 0.6). In patients with a dorsal lo-
cation of the ileocolic artery, the median of the
actual length of the artery stump during laparo-
scopic procedures was 5.3 mm (1.7-10.9 mm), with
open — 6.6 mm (5.4-11.6) (p = 0.5).

The right colic artery, independently extending
from the SMA, was detected according to the CT

KynbTs a.ileocolica

data in 18 (21.9%) of 82 patients. The ventral
location of the right colic artery relative to the
SMV was noted in 16 out of 18 patients (88.9%),
the dorsal location — in 2 (11.1%, 2/18) patients.
The results obtained were fully confirmed by in-
traoperative data. With the ventral location of
the artery relative to the SMV, the median of the
expected length of the stump of the right colic

Figure 2. A) (T image of the stump of the ileocolic artery with the artery located ventrally relative to the SMV (axial plane);
b) CTimage of the stump of the ileocolic artery with the artery located ventrally relative to the SMV(axial plane)

#. Kynbtsa a.ileocolica
D

L

Figure 3. Change in the appearance of the stump of the ileocolic artery on CT in dynamics. A) CT 1 month after surgery. The artery

stump is visualized as a fibrotic line with fuzzy contours (axial plane); b) CT1 year 8 months after surgery. In dynamics, there is
a decrease of the thickness of the stump of the ileocolic artery and an increase in the clarity of its contours (axial plane)
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[ Expected stump length a. ileoeolica
B Actual length of the stump a. ileocolica

Ventral Dorgal

Location of a. ileocolica relative to the superior mesenteric vein
Figure 4. Distribution of data on the expected and actual

lengths of the stump of the ileocolic artery with the ventral and
dorsal location of the artery

artery was 5.2 mm (0-8.3 mm), the median of the
actual length of the stump of the artery was 18.1
(2.9-29 mm) (p = 0.33). With the dorsal location
of the right colic artery, the assessment was not
carried out due to the small number of cases. We
found a weak inverse correlation (-0.24) between
the length of the ileocolic artery stump and the

. Actual length of the stump a. ileocolica

30,00
38
o
20,00
) IIIIIHIIII

D3-lymph node dissection

D2-lymph node dissection

Figure 5. Distribution of data on the actual length of the stump
of the ileocolic artery with its ventral location relative to the
SMV in groups of patients with D2- and D3-lymphadenectomy
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number of lymph nodes detected after surgery
(p =10.035) (Fig. 7).

When analyzing the relationship between the
actual length of the ileocolic artery stump, the
volume of blood loss during surgery, the time of
surgery and the hospital-stay, a moderate inverse
correlation (-0.357) was found between the actual
length of the artery stump and the time of surgery,
while the shorter the length of the artery stump,
the longer the surgery time (p < 0.001).

When assessing postoperative morbidity, accord-
ing to the Clavien-Dindo scale, their overall rate
was 24.4% (20 out of 82 patients). Complications
of the I degree were recorded in 14 (17%) pa-
tients out of 82, IT degree — in one patient (1.2%,
1/82), III degree — in 5 patients (6.1%, 5/82).
There were no complications of IV-V degree.
Complications were mainly caused by changes in
the area of the postoperative wound (5 patients)
and intestinal obstruction (5 patients). In addi-
tion, complications were identified: perforation of
the small intestine in combination with peritoni-
tis, postoperative pancreatitis and severe anemia
(1), subcutaneous eventration of the loop of the
small intestine into the drainage hole (1), throm-
bogenic condition (1), combination of external
duodenal fistula, acute postoperative pancreatitis

. Actual length of the stump a. ileocolica
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Figure 6. Distribution of data on the actual length of the stump
of the ileocolic artery when it is located dorsally relative to the
SMV in groups of patients with D2- and D3lymphadenectomy
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and acute posthemorrhagic anemia (1), acute
postoperative pancreatitis (1), areas of fluid col-
lection in the area of the mesentery root of the
small intestine and along the anterior renal fascia
on theright (1), anemia (1), bleeding in the mesen-
tery of the large intestine and perinephral tissue
in the bed of the removed tumor (1). In statisti-
cal analysis, we assessed the relationship between
the presence/absence of complications (compli-
cations of I-IIT degree were combined) and the
actual length of the ileocolic artery stump, while
patients were divided into groups depending on
the length of the artery stump: 0-2 mm, 2-5 mm,
5-10 mm and more than 10 mm. When comparing
the actual length of the ileocolic artery stump and
the presence of complications according to the
Clavien-Dindo classification, significant differ-
ences were revealed. It should be noted that the
most common complications occurred in the group
of patients with an actual ileocolic artery stump
length of less than 2 mm (Table 2). In the struc-
ture of complications in patients with a stump
length of less than 2 mm, degree I complications
amounted to 75% (3 — changes in the area of the
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postoperative wound, 3 — dynamic intestinal ob-
struction), degree III — 25% (1 — perforation,
peritonitis, pancreatitis, severe anemia; 1 — sub-
cutaneous eventration of the loop of the small in-
testine into the drainage hole).

Lesion of gastrocolic trunk of Henleduring surgery
was recorded in 1 (1.2%) of 82 patients with an
actual ileocolic artery stump length of 2.1 mm.

DISCUSSION

TME has proven to be a reliable method of stan-
dardizing surgery for colon cancer. However, there
is debate regarding high vascular ligation and op-
timal volume of lymph dissection in RCC. In larg-
estudies on D3 lymph node dissection, the lesion
of apical lymph nodes is up to 5% [20-22]. At the
same time, according to Spasojevich et al., the
number of removed lymph nodes is significantly
higher in the dorsal location of the ileocolic ar-
tery relative to the SMV than in the ventral one,
which emphasizes the need to adapt high vascular
ligation to these anatomical variants [23]. The re-
sults we obtained regarding the anatomy of the
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p=0,035
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Actual length of the stump a. ileocolica

Figure 7. Assessment of the correlation between the length of the stump of the ileocolic artery and the number of removed lymph

nodes
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Table 2. Complications in patients with different actual lengths of the ileocolic artery stump

The actual length of the ileocolic artery stump
Less than 2 | Between 2 and | Between 5 and Total
Over 10 mm
mm 5 mm 10 mm

Complications Absent 5 10 21 26 62
8.1% 16.1% 33.9% 41.9% 100.0%

Present 8 3 4 5 20
40.0% 15.0% 20.0% 25.0% 100.0%

Total 13 13 25 31 82
15.9% 15.9% 30.5% 37.8% 100.0%

ileocolic and right colon arteries correspond to
the literature data. In the largest meta-analysis
published by Negoi, the ventral location of the il-
eocolic artery relative to the SMV was revealed in
42.6% of cases, the dorsal location of the ileocolic
artery relative to the SMV — in 57.4% of cases,
the ventral location of the right colic artery rela-
tive to the SMV — in 89.4% of cases, the dorsal
location of the right colic artery relative to the
SMV — in 10.6% of cases.

The right colic artery, independently extending
from the SMA, is present in about 23.8-43% of pa-
tients and is almost always located ventral to the
SMV [19,24].

More than 10 years have passed since the first
publication on the assessment of the level of vas-
cular ligation after RHCE, according to CT data.
However, international studies on this topic are
few, and Russian publications, as far as we know,
are missing. In this study, the ileocolic stump was
visualized in all patients, with the exception of
cases of localization of the surgical clip along the
contour of the SMA. The stump of the right colic
artery was determined in all patients in whom the
artery was detected before surgery. In particular,
the image of the stump of the main artery was ob-
tained during repeated CT performed on average
more than a year after surgery. We did not quan-
tify the parameters of the stump of the feeding ar-
tery later. However, in a number of patients, a de-
crease in its width and greater clarity of contours
were noted during repeated CTs. In this regard, the
study by Munkendal (2019) is interesting, in which
the length of the ileocolic artery stump was com-
pared in 2 days and 1 year after surgery in patients
with tumors of the right and left colon. A year
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after surgery, the vessel stump was visualized in
81% of cases (38 out of 47 patients). According to
the type of stump, the arteries were divided into
three groups: a normal vessel, a thrombosed ves-
sel and a fibrous line. In about a third of cases,
the stump was classified as a thrombosed vessel
or fibrous line, and in these groups, the length of
the stump was approximately 13% less in 1 year
after surgery than in 2 days after surgery [25]. It
should be noted that, in our opinion, the presence
of metal clips in the artery stump facilitates its
identification, despite the presence of artifacts.
In the absence of metal clip, it is hard to identify
the distal point of the artery stump, which makes
it difficult to measure it. In the studies concern-
ing the assessment of the expected and actual
stump lengths of the feeding artery, the measure-
ment of the expected stump length is carried out
from the origin area to the right contour of the
SMV, which corresponds to D2 lymph dissection
[19,26,27]. A feature of our study is the measure-
ment of the expected length of the stump of the
ileocolic artery, depending on the course of the
artery relative to the SMV. When performing TME
with a high ligation of the ileocolic artery, the
treatment of the latter is performed taking into
account its location in relation to the SMV: in the
posterior — along the lateral, in the ventral —
along its medial edge. In this study, the median of
the expected length of the ileocolic artery stump
(2.7 mm) with its ventral location was significant-
ly less than the actual (10 mm) (p < 0.001). With
the dorsal location of the artery, the median of
the expected stump length (8.5 mm) was greater
than the actual length (6.0 mm), which is probably
due to the traction of the artery during surgery

Computed tomography in quality control of surgery for right colon cancer

95



96

OPUTMHAIJIbHBIE CTATBU

ORIGINAL ARTICLES

when its clipping. However, the differences were
not statistically significant (p = 0.650). In addi-
tion, we found significant differences when com-
paring the expected and actual lengths of the il-
eocolic artery stump in D2-lymph node dissection
in patients with ventral artery (p < 0.001) and
D3-lymph node dissection in patients with dorsal
artery (p < 0.004). No significant differences were
found when comparing the expected and actual
stump lengths of the right colic artery. We also
compared the actual length of the ileocolic artery
stump with its ventral and dorsal location relative
to the SMV in groups with D2 and D3 lymph node
dissection. The actual stump length of the ileo-
colic artery was significantly shorter in patients
with D3 lymph node dissection with both ventral
(7.6 mm) and dorsal artery location relative to
the SMV (3.9 mm) compared with patients with
D2 lymph node dissection (14.3 mm and 8.8 mm,
respectively).

In previously published studies, the actual length
of theileocolic artery stump after standard RH was
28 mm and was greater than expected (14.4-18.1)
[19,26]. Thus, the actual length of the ileocolic
artery stump in our study was shorter for both
patients with D3 and D2 lymph node dissection.
In the study by Livadaru (2019), the actual length
of the ileocolic artery stump in patients after TME
with high vascular ligation was 16.97 + 4.77 mm,
after standard surgery — 49.93 + 20.29 mm [27].
When comparing the data on the actual length of
theileocolic artery stump during laparoscopic and
open surgeries, its median was comparable both
with the ventral location of the artery (10.9 mm
and 9 mm, respectively) and with its dorsal loca-
tion (5.3 mm and 6.6 mm). The results were not
significant in both groups. Similar results were
obtained in the study by Lygre, K.B. (2024): when
analyzing the data of 20 patients, no significant
differences were found when comparing the
length of the ileocolic artery stump during open
and laparoscopic surgeries (on average 4.1 mm,
p =0.996) [28].

In a number of international studies, the length
of the stump of the feeding artery was compared
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with the number of lymph nodes and the data of
the resection plane of the pathomorphological
specimen. In the study by Spasojevich (2011), no
significant differences were found between the
actual length of the ileocolic artery stump and
the number of removed lymph nodes [26]. In his
study, Kaye (2015) revealed significant variability
in the length of the actual ileocolic artery stump,
and those results correlated with the pathoana-
tomical data on the classification of postresection
specimens, which showed large differences in the
plane and volume of surgical resection in RCC [19].
In the previously noted study by Livadaru (2019)
in the group of patients after TMCE with high
vascular ligation, the average number of isolated
lymph nodes was 34.83 + 16.75 mm, and an inverse
correlation of medium degree (-0.40) with the ac-
tual length of the artery stump (p = 0.032) was
revealed. Similarly, the significance remained for
the length of the resected sample with a moderate
inverse correlation (0.44); at the same time, the
longer the sample length, the shorter the stump
length (p =0.016) [27].

To date, only one study has revealed a rela-
tionship between the length of the stump of
the feeding artery and the risk of locoregion-
al recurrence in colon cancer. In the study by
Livadaru (2022), a postoperative quality assess-
ment scale was developed to predict the risk of
locoregional recurrence in patients with large
intestine tumors, including data on the actual
length of the stump of the feeding artery. It
was found that patients with locoregional re-
currences had a significantly longer stump
length of the feeding artery (50.77 + 28.5 mm)
compared with patients without recurrence
(45.59 + 28.1 mm) (p < 0.001) [29]. For the first
time, we evaluated complications depending
on the length of the ileocolic artery stump, de-
pending on the level of lymph node dissection
and the location of blood vessels in relation to
SMV. In our study, the largest number of compli-
cations was recorded in the group of patients
with a stump length of the ileocolic artery less
than 2 mm.
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In studies comparing TCME with standard surgery,
a greater number of complications in TCME were
noted [30,31]. Dissection at the root of the supe-
rior mesenteric artery poses a risk of lesion of the
abdominal nerves, which leads to refractory diar-
rhea [30]. A significantly greater number of spleen
and SMV injuries correlate with central vascular
ligation [31], and the high variability of venous
collaterals forming the gastrointestinal trunk as
per Henle increases the risk of hemorrhages [32].

CONCLUSION

Measuring the length of the stump of the feed-
ing artery during CT is a simple and reproducible
method for evaluating the quality of surgery.
The data obtained by us indicate the expediency
of estimating the length of the ileocolic artery
stump, depending on its location relative to the
SMV, which takes into account the peculiarities
of artery treatment during surgery. In this study,
the length of the ileocolic artery stump measured
by CT was significantly shorter in patients in the
group with D3 lymph node dissection compared
with the group of patients with D2 lymph node
dissection, which confirms the assumption that
the actual length of the stump may be an indica-
tor of the level of ligation of the main arteries and
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AIM: to compare the efficacy (fistulas healing rate) and safety (morbidity rate) of mesenchymal stem cells (MSC)
and placebo in patients with perianal fistulizing Crohn’s disease (PFCD).
PATIENTS AND METHODS: a systematic review and meta-analysis of clinical trials, comparing the results of treatment
of PFCD with single local administration of MSCs or placebo was performed. The meta-analysis included 5 randomized
clinical trials and the results of treatment of 289 patients were analyzed.
RESULTS: the meta-analysis demonstrates the high efficacy of a single local administration of MSCs for PFCD
compared with placebo (OR = 2.10, (I 1.28-3.46, p = 0.003). The most common postoperative complications —
abscesses and fistulas — are probably associated with the natural course of the disease and do not differ signifi-
cantly between the groups. The results of surgery may be affected by the type, source and concentration of MSCs,
the method of delivery and the number of injections.
CONCLUSION: local administration of mesenchymal stem cells is an effective and safe method for perianal fistulas
in Crohn’s disease, however, the presence of significant limitations in the meta-analysis makes it cautious about
the results obtained and requires further randomized trials.
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INTRODUCTION

Among all patients with Crohn’s disease, the prev-
alence of perianal fistulas (PFCD) ranges from 25%
to 28% [1-3]. Currently, all links in the pathogen-
esis of PFCD have not been studied completely,
while it is known that prolonged genetically de-
termined inflammation in the rectal wall leads to
a lesion of the barrier function of the epithelium
and further over expression of pro inflammatory
cytokines and activation of T-cell immunity [4,5].
The combination of the above factors leads to
anorectal fistulas of varying degrees of complex-
ity, while up to 80% of all PFCD are represented by
complex fistulas [6,7].
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In turn, the best outcomes of treatment of fistu-
las in Crohn’s disease (CD) in relation to the recur-
rence rate can be achieved only with a combina-
tion of systemic conservative therapy to suppress
active inflammation in the rectum and surgery [8].
However, currently there is no single algorithm for
the treatment of perianal fistulizing CD. Despite
the use of various surgical methods, their results
are still unsatisfactory. Thus, the rate of wound
healing after surgery for PFCD is 37%, and the risk
of recurrence of rectal fistula during 10 years of
follow-up after treatment reaches 78% [7,9]. In the
vast majority of cases, patients with complex rec-
tal fistulas require multi-stage surgical treatment,
which certainly increases the risk of postoperative

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024


https://crossmark.crossref.org/dialog/?doi=10.33878/2073-7556-2024-23-3-100-111&domain=pdf&date_stamp=2024-8-6

METAAHATTN3

META-ANALYSIS

anal incontinence [9,10]. The absence of a posi-
tive effect from the treatment of PFCD can lead
to a permanent stoma or proctectomy in 38% of
patients, which reduce their quality of life [11].
Mesenchymal stem cells are a promising new di-
rection, which is an alternative to traditional sur-
gery in the multi-stage treatment of perianal fis-
tulizing Crohn’s disease. The mechanism of action
of MSCs is based on their anti-inflammatory and
immunosuppressive effect on surrounding tissues.
However, it is currently not fully understood [12].
There are various sources of MSCs, among which
bone marrow and adipose tissue are the most com-
mon. According to the MSC type, they can be al-
logeneic (stem cells obtained from a donor) or
autologous (the patient’s own stem cells) [13].
Currently, sufficient experience in the use of mes-
enchymal stem cells in patients with PFCD has
been accumulated in practice, demonstrating high
efficacy (healing) and safety (no complications) of
using MSCs. Therefore, the subject of this system-
atic review and meta-analysis is studies devoted
to the treatment of perianal fistulizing CD with
mesenchymal stem cells in patients with Crohn’s
disease [14-18].

AIM

The purpose of the meta-analysis is to compare
the efficacy (of PFCD healing) and safety (compli-
cation rate) of the use of MSC and placebo in pa-
tients with PFCD.

PATIENTS AND METHODS

The systematic review and meta-analysis were
performed in accordance with the international
recommendations of PRISMA (The preferred re-
porting items for systematic reviews and meta-
analyses check list) [19]. The literature search was
carried out in the electronic databases E-library,
PubMed and Cochrane Library, had no restrictions
on the date of publication and was completed
on 04/12/2024. The search query was as follows:
“(((‘mesenchymal stem cells’” [MeSH Terms] OR

MeBeHXHMGHbeIe CTBOJIOBbI€ K/IETKM B NNIEYEHUU
cBMLLE/ NepuaHanbHoit obnactu npu 6onesHn Kpora
(eucTemaTueckmit 0630p nUTEPATYPbI M METAAHANMS)

‘Stromal Vascular Fraction” [MeSH Terms] OR (‘stem
cells’ [MeSH Terms] OR ‘stem’ [All Fields] AND ‘cells’
[AlLFields]) OR‘stem cells’ [AlL Fields] OR (‘stem’[ALL
Fields] AND ‘cell’ [All Fields]) OR ‘stem cell[ALl
Fields]) OR (‘fat” [All Fields] AND (‘grafts[All
Fields] OR ‘grafted’ [All Fields] OR ‘graftings’ [All
Fields] OR ‘transplantation” [MeSH Subheading]
OR “transplantation’ [All Fields] OR ‘grafting” [ALL
Fields] OR ‘transplantation” [MeSH Terms] OR
‘grafts’ [All Fields] OR ‘transplants’ [MeSH Terms]
OR ‘transplants’ [All Fields] OR ‘graft’ [All Fields])))
AND (‘fistula’ [MeSH Terms] OR “fistula” [ALL Fields]
OR “fistulas” [All Fields] OR “fistulas” [All Fields]
OR “fistulae” [All Fields] OR ‘fistulaes” [All Fields]
OR (‘rectal fistula” [MeSH Terms] OR (‘rectal’ [ALL
Fields] AND “fistula” [ALL Fields]) OR ‘rectal fistula’
[All Fields] OR (‘anal’ [All Fields] AND “fistula” [ALl
Fields]) OR ‘anal fistula” [ALl Fields]) OR (‘Crohn
Disease’ [MeSH Terms] OR (‘crohn’ [All Fields] AND
‘disease’ [AlL Fields]) OR ‘Crohn Disease’ [All Fields]
OR ‘crohn’s disease’ [All Fields]) OR ‘Crohn Disease’
[MeSH Terms])) AND (humans][Filter])”, ‘mesenchy-
mal stem cells’, ‘stem cells’, ‘Crohn’s disease’, ‘peri-
anal manifestations’, ‘stromal vascular fraction’.
Studies on children and animals were excluded
from the request, and language restrictions were
not applied. The selected articles were searched
for bibliographic references to the subject of re-
search that was not found during the initial search.
The systematic review and meta-analysis of the
literature included full-text articles describing
the results of randomized clinical trials comparing
single topical application of mesenchymal stem
cells and placebo in patients with perianal fistu-
lizing Crohn's disease.

Criteria for inclusion in the meta-analysis: full-
text, randomized clinical trials comparing single
topical application of mesenchymal stem cells
and placebo in patients with perianal fistulizing
Crohn’s disease (rectal fistula).

Exclusion criteria: incomparable, non-randomized
studies; the use of MSCs in patients with crypto-
glandular fistulas; systemic use of MSCs in Crohn’s
disease; the use of MSCs in patients with recto-
vaginal fistulas (RVF) on the background of Crohn’s
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disease; comparison of MSCs with other methods
of treatment of PFCD.

Data Obtaining

The data of interest in the comparison groups
were: gender, body weight, age, time of Crohn’s
disease history, use of systemic therapy for CD,
source, type and concentration of MSC, method of
using stem cells, healing of PFCD, postoperative
complications (rate of common complications and
their structure: formation of abscesses, fistulas).

Statistical Analysis

Statistical data processing when comparing
the groups included in the meta-analysis of the
study was performed with the program Review
Manager 5.4.1 for MacOS. The total value of the
dichotomous data was described with a 95% co-
incidence interval (CI) in the form of odds ra-
tio (OR). At p < 0.05, the difference in the com-
pared indicators was considered statistically
significant.

Search Results

A total of 2,738 publications were found (Fig. 1).
The first stage excluded non-full-text publica-
tions, animal and child studies, and literature re-
views. With further screening, studies that do not
meet the inclusion criteria were excluded — 100,
meta-analyses — 15. Among the selected random-
ized clinical trials, 2 were excluded due to the use
of another treatment method in the comparison
group (fibrin glue, N = 1; eruption ligature, N = 1),
1 study with systemic use of mesenchymal stem
cells and 1 study in patients with rectovaginal fis-
tula in Crohn’s disease were also excluded. When
searching the bibliographic data of the studies in-
cluded in the meta-analysis, no additional articles
were found.

Ultimately, 5 randomized clinical trials were
included in the meta-analysis. The character-
istics of the studies are presented in Table 1.
It is worth noting that the studies by Panes et
al., done between 2016 and 2018, were devoted
to evaluating the results of treatment in one

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

cohort of patients in the compared groups at
different follow-up periods and a meta-analysis
of the data was carried out depending on the
availability of indicators of interest in the pub-
lication [14,15]. In turn, in 2/5 studies [17,18]
there were 4 comparison groups (patients were

Publications found Publications found
in the Medline in the E-library database,
database, N=1534
N=1204
Yo
Total found, Excluded,
N=2738 » N=2614

L4

Articles on other
Duplicate+screening treatment methods,
g met?gltg{)}sses
N=124 - s
N=15
¥

Comparison group

with eruption

Total found, ligature, N=1,

N=0 » comparison group with

fibrin glue, N=1,
intravenous MSC, N=1,
rectovaginal fistulas,
N_

v

Studies included
in the meta-analysis,
N=5

Figure 1. Search and selection of literature for meta-analysis

Results
v
Comparison Assessment of the i Treatment
for uniformity [* quality of study | results
v v
1. Gender |. Postoperative
complications
2. Body weight
2. Abscesses
3. History of CD
3. Fistulas
4, Systemic therapy for CD
4. Healing of PFCD

Figure 2. The structure of the description of the meta-analysis
results
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Table 1. Characteristics of studies comparing the use of mesenchymal stem cells and placebo in patients with perianal fistulizing
Crohn’s disease

Lack of
) ._ | systemic | Postop-
Obs.er The treat- Average A"amnesjs therapy | erative | PFCD
vation Source of Gender body of Crohn’s .
Author | Year | Country Type . ment N . : for compli- | heal-
period h MSC (M/F) weight disease hn's . .
(months) method (kg) (vears) Crohn’s | cations, | ing, N
disease, N
N
Panes et 2016 | Spain multicenter 6 MSC Allo- 107 | 60/47 | 73.9+15.0 | 12.1+10.0 | 26/107 18/103 | 53/107
al. [14]* RCT, Placebo* | 9eMeic | 105 | 56/49 | 71.3+14.9 | 11.3+8.9 | 19/105 | 30/102 | 36/105
double- adipose
blind tissue
Panes et 2018 | Spain | multicenter 12 MSC Allogene- | 103 | Nodata | No data 11.6 No data | 21/103 | 58/103
al. [15]* RCT, Placebo* | 1&-adipo- [ 102 [ Nodata | No data 11.6 Nodata | 27/102 | 39/102
double- setissue
blind
Garcia- 2022 | Spain | multicenter 24 MSC Allogene- | 25 | 14/11 | 73.4+14.8 | 9.9+7.9 8/25 3/25 14/25
Olmo et al. RCT, Placebo* | iG:adipo- [ 95 [ g/7 [70.2+11.0 | 107275 | 3/15 1/15 | 6/15
[16] double- setissue
blind
Molendijk | 2015 | Nether- RCT, 6 MSC1** Alloge- 5 4/1 No data 7.6+1.1 0 No data 4/5
etal. [17] lands dgt{bf' MSC3*** A neic, 5 | 4/1 Nodata | 16.8+4.0 0 Nodata | 4/5
with dose Mo | PONMAT s [ 174 | Nodata | 13.254.1 0 Nodata | 1/5
adjustment Placebo* 6 3/3 No data 6.8+2.9 0/6 5/6 2/6
Barnhoorn | 2020 | Nether- RCT, 48 MSC1** Alloge- 4 3/1 No data No data 1 No data 3/4
etal. [18] lands dgt{blc‘f' MSC3*** Se"cl 4 | 40 No data No data 1 Nodata | 4/4
with]:lose MSCE**** ma(:rn:w 5 1/4 No data No data 2 No data 1/5
adjustment Placebo* 3 | Nodata No data No data No data | Nodata | No data

Note: RCT — randomized clinical trial; MSCs — mesenchymals tem cells; PFCD — perianal fistulizing Crohn’s disease; *Placebo — 24 ml of 0.9% sodium chloride
solution or 2 syringes of 2.5 ml of 0.9% sodium chloride solution or 5% human albumin solution; **MSC1 — in the amount of 1 x 107 cells/ml; ***MSC3 — in the

amount of 3 x 107 cells/ml; ****MSC5 — in the amount of 5 x 107 cells/ml: 1 — are interchangeable studies in relation to meta-analysis of data

divided depending on the MSCs concentration
used (1 x 107 cells/ml, 3 x 107 cells/ml, 5 x 107
cells/ml) and, upon meta-analysis of the data,
cohorts with different cell concentrations were
combined into one group.

RESULTS

Data on 289 patients were analyzed, of whom
160 (55%) patients were treated with MSC and
129 (45%) ones with Placebo (Table 1). The
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Figure 3. Assessment of bias risk in studies comparing mesenchymal stem cells and placebo for the treatment of perianal fistuliz-
ing Crohn’s disease, according to the Cochrane risk of bias check list
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structure of the description of the meta-analysis
results is shown in Figure 2.

The assessment of the study quality was carried
out in accordance with Cochrane risk of bias check
list [20].

More than 50% of the publications included in the
analysis had a low risk of bias according to the cri-
teria of researcher blindness and research report-
ing. At the same time, in more than 50% of the
studies, there was a high risk of bias according to
the criteria of patient distribution, blinding of the
performer and completeness of the description of
these treatment results.

Comparison for Uniformity

The studies included in the meta-analysis had
no statistically significant differences in gender,
average body weight, duration of Crohn’s disease
history and the use of systemic therapy: antibac-
terial drugs, glucocorticosteroids, immunosup-
pressants, genetically engineered biological drugs
(Fig. 4A-D).

Results of the Treatment.
Meta-analysis of Postoperative Complication
Rate

MSC Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Molendijk et al. 2015 3 15 3 6 64%  1.5000.22, 10.08] 2015 T
Panes etal. 2016 &0 107 56 105 79.5% 1.12 [0.65, 1.92] 2016
Garcla-0lmo et al. 2022 14 25 8 15 14.1% 1.11 [0.31, 4.03] 2022
Total (95% CI) 147 126 100.0% 1.14 [0.70, 1.84]
Total events 83 67
Heterogenehty: Taw® = 0.00; ChF = 0.09, df = 2 (P = 0.96); F = OX 4 t : ; ; !
Test for overall effect: Z = 0.52 (P = 0.60} 04 02 O-SMSCiPIacezbo 5 19
A. Meta-analysis of the sex of patients (male)
MSC Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Panes et al. 2016 738 15 107 713 149 105 B0.0X 2.60([-1.42, 6.62] 2016 —
Garcla-Olmo etal. 2022 734 148 25 70.2 11 15 20.0¥ 3.20 [-4.84, 11.24] 2022
Total (95% CI) 132 120 100.0% 2.72 [-0.88, 6.32] e —
Heterogenelty: Tauw® = 0.00; ChP = 0.02, df = 1 (P = 0.90); F = 0X -—iIO __:5 ) 5 150
Test for overall effect: Z = 1.48 (P = 0.14) MSC Placebo
b. Meta-analysis of the average body weight of patients (kg)
MSC Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Panes et al. 2016 121 10 107 113 B.9 105 78.7X% 0.80 [-1.75, 3.35] 2016 —
Garcla-Olmo et al. 2022 89 78 25 10.7 75 15 21.3% -0.80 [-5.70, 4.10] 2022 e
Total (95% CI) 132 120 100.0% 0.46 [-1.80, 2.72] a?
Heterogenely: Tau® = 0.00; ChE = 0.32, df = 1 (P = 0.57); P = 0X e = '3 10
Test for overall effect: Z = 0.40 (P = 0.69) MSC Placebo
B. Meta-analysis of the duration of Crohn’s disease history (years)
MSC Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Molendijk et al. 2015 0 15 0 [ Not estimable 2015
Panes et al. 2016 26 107 19 105 B3.9% 1.45 [0.75, 2.82] 2016 ——
Garcla-Oimo et al. 2022 B 25 3 15 16.1% 1.88 [0.41, B.60] 2022
Total (95% CI) 147 126 100.0% 1.51 [0.82, 2.79] B
Total events 34 22
Heterogenehty: Tau® = 0.00; Chi = 0.09, df = 1 (P = 0.76); F = 0% l t f 1 3 } {
Test for overall effect: Z = 1.34 (P = 0.18} 0.1 02 03 MSC LP‘&CQS&) 5 10

I. Meta-analysis of the rate of systemic Crohn’s disease therapy (patients who did not receive systemic

therapy)

Figure 4. Clinical and morphological characteristics of patients

included in the meta-analysis

MSCs — mesenchymal stem cells; Placebo — 24 ml of 0.9% sodium chloride solution or 2 syringes of 2.5 ml of 0.9% sodium chlo-

ride solution or 5% human albumin solution.
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The rate of postoperative complications (for-
mation of abscesses, additional fistulas, blood
secretion, pus, exacerbation of Crohn’s disease,
thrombosis of hemorrhoids, formation of fissure)
was described in 3/5 studies (Fig. 5). At the same
time, no statistically significant differences were
found between the comparison groups (OR = 0.72,
(I 0.39-1.33, p =0.30).

Meta-analysis of the Rate of Perianal Abscess
Formation after Surgery

Data on the rate of perianal abscesses were pre-
sented in 3/5 studies (Fig. 6). There were no sta-
tistically significant differences in the compared
groups (OR = 0.85, CI 0.41-1.76, p = 0.66).

Meta-analysis of the Rate of Additional Perianal
Fistula Formation after Surgery

When assessing the rate of new perianal fistula
formation after surgery, studied in 2/5 studies
(Fig. 7), no statistically significant differences
were obtained between the comparison groups
(OR=0.5, CI 0.14-1.77, p = 0.28).

Meta-analysis of the Healing Rate of Perianal
Fistulizing Crohn’s Disease

3/5 studies provide data on the healing of perianal
fistulizing Crohn’s disease (Figure 8). The criteria
for healing in all publications were: the absence
of leakage from the external fistula opening when
it is compressed with fingers and swelling of no

MSC Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Molendl)k et al. 2015 10 15 5 [ G.4% 0.40 [0.04, 4.41] 2015
Panes et al. 2018 21 103 27 102 B7.0% 0.7110.37, 1.36] 2018 —-
Garcla-Oimo et al. 2022 3 25 1 13 66X 1.64 [0.15, 17.50] 2022
Total (95% Ch) 143 121 100.0% 0.72 [0.39, 1.33]
Total events 34 33
Heterogeneity: Tau® = 0.00; ChF = 0.69, df = 2 (P = 0.71); F = 0X [ } t |
Test for overall effect: Z = 1.04 (P = 0.30} 0.02 01 MSCiPiacebo 10 50
Figure 5. Meta-analysis of the rate of postoperative complications
MSC Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Molendljk et al. 2015 3 15 1 [ B.7% 1.25 [0.10, 15.11] 2015 :
Panes etal. 2018 13 103 16 102 B6.3% 0.78 [0.35, 1.71] 2018 {
Garcla-Oimo et al. 2022 1 25 0 15 5.0% 1.90 [0.07, 49.60] 2022
Total (95% Ch 143 123 100.0% 0.85 [0.41, 1.76]
Total events 17 17
Heterogeneity: Taw® = 0.00; ChF = 0.38, df = 2 (P = 0.63); F = 0X [ t y {
Test for overall effect: Z = 0.45 (P = 0.66) 0.02 0.1 MSCiPiacebo 10 50
Figure 6. Meta-analysis of the rate of abscesses formation after operation
MSC Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci Year M-H, Rand 95% CI
Panes etal. 2016 3 103 6 102 B0.2% 0.48 [0.12, 1.97] 2018 —
Garcla-Olmo et al. 2022 1 25 1 15 15.8% 0.58 [0.03, 10.08] 2022
Total (95% CI) 128 117 100.0% 0.50 [0.14, 1.77]
Total events 4 7
Heterogenehy: Taw® = 0.00; ChP = 0.01, df = 1 (P = 0.90); P = 0% [ f t |
Test for overall effect: Z = 1.08 (P = 0.28) r gt MSCiP%acebo " -
Figure 7. Meta-analysis of the rate of formation of new fistulas after operation
MSC Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Molendljk et al. 2015 ] 15 2 [ 6.2% 3.00 [0.41, 21.88] 2015
Panes etal. 2018 58 103 39 102 79.2% 2.08 [1.19, 3.64] 2018 .
Garcla-Olmo et al. 2022 14 25 & 15 14.6% 1.91 [0.52, 7.01] 2022 —f—p—
Total (95% CI) 143 123 100.0% 2.10 [1.28, 3.46] e
Total events B1 47
Heterogenehty: Tau® = 0.00; ChF = 0.15, df = 2 (P = 0.93); F = 0X [ t 1 y {
Test for overall effect: Z = 2.94 (P = 0.003) 0.02 0.1 MSC LPiar_ebo 10 50

Figure 8. Meta-analysis of the rate of PFCD healing
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more than 2 cm in diameter according to magnetic
resonance imaging (MRI) of the pelvic organs [14—
18]. The meta-analysis revealed that the rate of
PFCD healing in the group of patients treated with
mesenchymal stem cells was statistically signifi-
cantly higher compared with the group of patients
treated with placebo (OR = 2.10, CI 1.28-3.46,
p =0.003).

Limitations of Meta-analysis

The limitations of the meta-analysis were: differ-
ent types (allogeneic and autologous) and sources
of mesenchymal stem cells (bone marrow, adipose
tissue); heterogeneous follow-up period (from 6
to 48 months); inclusion in the meta-analysis of
two studies with the results of treatment of one
cohort of patients in the compared groups during
the follow-up period of 6 and 12 months; different
concentrations of mesenchymal stem cells (from
1 x 107 cells/ml to 12 x 107 cells/ml); there is a
high risk of bias in the results due to the absence
of performer blindness in more than 50% of stud-
ies, incomplete data description; small cohorts of
patients in the compared groups in 2/5 studies
[17,18].

DISCUSSION

A fairly high recurrence and adverse events rate
after surgery for PFCD are prerequisites for the
search for more effective and safe methods of
treating rectal fistulas in Crohn’s disease [21,22].
The relevance of the use of MSCs in PFCD is due to
their paracrine effect on tissues, leading to sup-
pression of local inflammation and improvement of
reparative processes [23,24]. Also, the use of mes-
enchymal stem cells will expand the possibilities
of treating patients with resistance to systemic
therapy of Crohn’s disease. In addition, treatment
with MSCs is not associated with an increased risk
of infections, including tuberculosis, to which pa-
tients receiving genetically engineered biological
drugs (GEBD) are susceptible [25,26].

Although the exact mechanism of action of stem
cells in PFCD has not been studied, numerous
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studies confirm the safety (absence of complica-
tions) of this method [16,18,27]. At the same time,
according to the results of the meta-analysis, the
rate of postoperative complications in the MSC
group had no statistically significant differences
compared with the placebo group. The most com-
mon complications in the compared groups — the
formation of abscesses, additional fistulas — were
observed both in patients receiving MSCs and in
patients receiving placebo. It is worth noting that
these adverse events are characteristic of the nat-
ural course of Crohn’s disease with perianal fistu-
lizing, and probably may not be directly related to
the treatment of PFCD.

In turn, the rate of anal incontinence after sur-
gical treatment of rectal fistulas in Crohn's dis-
ease reaches 35% [28,29]. However, none of the
studies included in the meta-analysis evaluated
the occlusion anal function before and after sur-
gery [14-18]. Given the need in the vast major-
ity of cases for multi-stage surgical treatment in
PFCD, in our opinion, an objective assessment of
the function of the rectal occlusion apparatus is
extremely important in order to determine the
effect of a specific surgery on the occurrence of
the above extremely undesirable phenomenon.
In turn, the use of MSCs can significantly reduce
the risk of postoperative anal sphincter inconti-
nence in the studied group of patients, which will
undoubtedly improve their quality of life.

The basic goals of the treatment of perianal fistu-
lizing CD are: elimination of symptoms, healing of
fistulas and creating conditions for systemic ther-
apy of Crohn’s disease, reducing the recurrence
rate of PFCD, preserving the function of the anal
sphincter, preventing the formation of a stoma
and performing proctectomy, improving the qual-
ity of patients’ life.

The results of this meta-analysis confirm the ef-
fectiveness of the use of MSC for the treatment
of PFCD (OR = 2.10, CI 1.28-3.46, p = 0.003).
The healing of PFCD in the studies included in
the meta-analysis was evaluated clinically by
the absence of pus-like leakage from the exter-
nal fistula opening when it was compressed with
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fingers at various follow-up periods — from 6 to
48 months. Instrumental assessment of healing
was performed by MRI (absence of additional
tracks > 2 cm in diameter) [14-18]. At the same
time, transrectal ultrasound (TRUS) was not per-
formed in any of the publications we analyzed.
According to various data, the healing rates
of PFCD on the 24th week after treatment vary
from 50% to 80%. At the same time, the effec-
tiveness of the MSC does not decrease over time
[30,31]. So, in the meta-analysis by Wang, H.
et al., when analyzing the long-term effective-
ness (more than 1 year), the disease-free healing
of perianal fistulizing Crohn’s disease in patients
was more often preserved after the use of stem
cells in comparison with “traditional treatment’
(by this term the authors understood the local
use of placebo or fibrin glue) (49% vs. 26%) [32].
In a prospective study by Cho Y.B. et al., it was
demonstrated that PFCD remission persisted for
2 years in 83% of patients treated with adipose
tissue MSCs [33].

The method of administration of MSC was the
same in all studies included in the meta-analysis
[14-18]. 2 weeks before the surgery, patients un-
derwent an anal canal revision under general an-
esthesia, treatment and curettage of the fistula,
drainage of existing purulent lumps using a drain-
ing latex ligature (seton). On the surgery day, the
setons installed earlier were removed, the internal
fistula opening was sutured with an absorbable
thread. At the same time, 10 ml of saline solution
was injected under pressure through the external
fistula opening to control the tightness of the pre-
viously sutured hole. Next, using a syringe with
a thin needle, a solution with MSC was injected
through the anal canalinto the tissues around the
internal fistula opening, but to a depth of no more
than 2 mm, and through the external fistula open-
ing along the fistula passage. In the comparison
group, a placebo solution was administered in a
similar way. Probably, treatment of the fistula
course and suturing of the internal fistula opening
could enhance the positive effect in the group of
patients receiving placebo.

MeBeHXHMGHbeIe CTBOJIOBbI€ K/IETKM B NNIEYEHUU
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According to the literature, MSCs demonstrate
high efficacy in the treatment of PFCD. However,
it may differ depending on the type and source
of stem cells, their concentration and method
of delivery to the treatment area, as well as the
number of repeated injections [34]. In the stud-
ies included in the meta-analysis, all MSCs were
obtained from donors (allogeneic) [14-18], while
3/5 publications used a ready-made drug based
on stem cells obtained from donor adipose tissue
[14-16]. In general, the available studies confirm
the effectiveness of MSC in cryptogenic fistulas
[35-37]. According to the randomized trial by
Ascanelli S. et al., 4 weeks after the use of stem
cells from adipose tissue of patients (autologous
MSCs), fistula healing occurred in 63.8% of cases
compared with 15.5% in the control group [38].
Also, in the world literature, there is a hetero-
geneity of delivery options for MSCs in PFCD. So,
Garcia-Olmo D. et al. in 2009 conducted a random-
ized trial using autologous adipose tissue cells
together with fibrin glue [39]. At the same time,
patients with both cryptoglandular fistulas and
fistulas in Crohn’s disease were included in the
study. In 8 weeks after a single application of
MSCs, healing was noted in 46% of patients, af-
ter repeated use — in 70% of patients. The use
of bioplastic materials for the delivery of MSCs
was also described in the study by Dozois E.J.
et al. [40]. Autologous MSCs from adipose tissue
were absorbed onto a sealing tampon (‘fistula
plug’), which led to healing in 78% of patients in
6 months after treatment. However, there are cur-
rently no studies comparing different methods of
delivering MSCs to the area of interest.

PFCD healing also occurs after a single injection
of MSC [14-18]. However, it is also possible to
repeat the use of MSCs in the absence of healing
after the 1st injection — on average, from 1 to
3 times [39,41,43]. More often, the repeated use
of MSCs is described in studies using autologous
stem cells. In particular, Lee, W.Y. et al. repeated
MSC injections up to 6 times, which led to healing
of fistulas in all patients in 1 year after the start
of treatment [42].

Mesenchymal stem cells for perianal fistulizing Crohn’s
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In turn, the question of choosing the optimal
number of injections remains open, as well as the
concentration of stem cells used. According to a
meta-analysis by Cao Y. et al., when using MSCs
in the amount of 3 x 107cells/ml, the healing of
PFCD reaches 71% of cases [44]. These data are
confirmed by a study by Hamamoto H. in 2009 on
the myocardium of sheep, which described the
positive effect of low doses of stem cells on the
survival of the studied animals with a simulated
heart attack and its decrease with an increase in
the MSC concentration [45]. Also, according to the
results of a meta-analysis by Cheng F. et al., it is
more effective to use the required volume of MSC
solution, calculated depending on the number and
length of fistula passages, in comparison with us-
ing the same volume of graft for each patient —
80% versus 55% (p < 0.05) [46].

Another important and unresolved problem of the
use of MSCs for the treatment of PFCD at present is
the choice of cell type (autologous or allogeneic).
According to a meta-analysis by Lightner A. et al.,
there were no statistically significant differences
in the healing of PFCD depending on the origin of
mesenchymal stem cells [43]. At the same time, in
a meta-analysis by Cheng, F. and co-authors, were
obtained data on higher efficiency when using au-
tologous MSCs compared with allogeneic ones —
79% vs. 52% (p < 0.05), as well as after using MSCs
obtained from adipose tissue compared with stem
cells from bone marrow — 64% vs. 57% (p > 0.05)
[46]. The high efficiency of autologous MSCs has
been confirmed in other studies. According to a
study by Ciccocioppo R. et al., the PFCD healing
was in 88% of patients in 1 year after the use of
autologous bone marrow MSCs [47].

It is worth noting that one of the positive quali-
ties of autologous stem cells is the lack of produc-
tion of antibodies to donor cells, unlike allogeneic
ones, which can affect the results of treatment af-
ter their use [48-50]. In turn, one of the disadvan-
tages of allogeneic MSCs is the need for their long-
term cultivation and storage, whereas autologous
mesenchymal cells can be used on the day of their
receipt [51-53]. Despite the fact that currently no
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randomized trials have been conducted compar-
ing the efficacy and safety of stem cells obtained
from different sources, according to a number of
authors, MSCs from adipose tissue have advantag-
es over mesenchymal cells from bone marrow [48-
56]. Firstly, obtaining MSCs from bone marrow is a
more invasive procedure compared to liposuction.
Secondly, it was found that mesenchymal stem
cells derived from adipose tissue have a better
ability to proliferate, which is an important patho-
genetically justified component in the treatment
of PFCD [54-56]. Thus, the use of autologous MSCs
from adipose tissue is a fairly promising direction
in the treatment of PFCD [57-59]. Given the above
limitations of meta-analysis, as well as the lack of
a unified approach and method of using mesen-
chymal stem cells in the treatment of rectal fistu-
las in patients with Crohn’s disease, it is necessary
to conduct a randomized clinical trial comparing
the use of autologous MSCs obtained from adipose
tissue and traditional surgery in order to compre-
hensively assess the results of treatment and de-
velop recommendations for the use of stem cells
in patients with PFCD.

CONCLUSION

The use of mesenchymal stem cells is an effective
and safe procedure in the treatment of patients
with perianal fistulizing Crohn'’s disease.

However, the presence of significant limitations
in the presented meta-analysis makes us cautious
about the results obtained and requires further
research.
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Colorectal cancer (CRC) is the third in prevalence among oncological diseases worldwide and second in the structure
of oncological mortality. Genetic assessment of CRC is a necessary stage during selecting further treatment for
patients. Many studies demonstrate a diverse distribution of mutations in the KRAS, NRAS, and BRAF genes in CRC.
A critical literature review was conducted in order to systematize data on the mutational profile and genetic hetero-
geneity of these driver mutations in Russian patients with CRC. Articles were searched for in open databases. Totally
17 Russian studies and 3 English meta-analyses were analyzed for comparison with Russian data.

Mutations in the KRAS, NRAS, and BRAF genes, according to Russian and international studies, are found in 40%, 4%,
and 7% in CRC patients, respectively. The frequency and specific localization of mutations may depend on the geo-
graphical location and nationality of the cohort. High intertumoral and intratumoral heterogeneity in CRC, especially
in KRAS gene mutations, significantly influences the choice of further therapy and underscores the need for more
detailed study of the mutational profile of the primary tumor, affected lymph nodes, and distant metastases.

In Russia, several molecular genetic methods are used to determine somatic mutations in CRC with different sensitiv-
ity and specificity, the most common is real-time PCR. More accurate diagnostic methods include digital droplet PCR,
Sanger sequencing, and next-generation sequencing, but each method has its limitations that must be considered
when planning diagnostics and research. The promising directions in personalized oncology is the study of gene copy
number variations, which may contribute to the development of new methods for treating CRC in the future.
Despite the large number of studies, some aspects of the mutational profile of CRC in Russian studies remain poorly
understood, which is why further research is needed on patients with colorectal cancer in Russia.
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INTRODUCTION

Colorectal cancer (CRC) ranks third in prevalence
among all oncological diseases in the world and
second in the structure of oncological mortality [1].
Environmental factors, lifestyle, dietary pat-
terns, as well as genetic predisposition and some
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concomitant diseases play a key role in the etiol-
ogy of CRC [2—-6]. According to world estimates, ap-
proximately 90-95% of cases of CRC occur in peo-
ple without hereditary genetic mutations due to
acquired somatic and epigenetic modifications [7].
The development of molecular genetic technolo-
gies and research methods has led to the fact that
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today the assessment of the mutation profile of a
tumor is standard clinical practice [8]. In the lat-
er stages of the disease, the choice of treatment
regimen and further prognosis largely depend on
the mutational status of the tumor [8]. In the
vast majority of cases, colorectal tumors contain
mutations in the genes KRAS, BRAF, APC, TP53,
PIK3CA, NRAS, SMAD4 [9,10]. Somatic mutations in
such genes activate several signaling pathways,
in particular RAS-RAF-MAPK and PI3K-PTEN-AKT,
which lead to uncontrolled cell growth, prolif-
eration and malignancy progression. According
to obtained data, mutations in RAS oncogenes
(KRAS and NRAS genes) are detected in about half
of the cases of CRC, while the proportion of mu-
tations in KRAS is 13-66% of cases, and NRAS is
only 2-9.5% [10,11,20-24,12-19]. 1-17% of pa-
tients with CRC have a mutation in oncogenes
of the RAF family [10,11,13-16,20,22-24]. Since
2004, when the “Food and Drug Administration
(FDA) for Quality Control” has approved the use
of the chemotherapeutic monoclonal drug cetux-
imab in patients with metastatic colorectal can-
cer, directed against the epidermal growth factor
receptor (EGFR) [25], the era of targeted drugs
has begun. The oncogenes KRAS, NRAS and BRAF
play a crucial role in determining the sensitivity
of a tumor to such therapy, while mutations in
these genes lead to complete or partial resistance
[2,13,20,26-29]. However, the presence of a wild
type of gene is not always associated with a com-
plete response, which may be due to the presence
of additional genetic changes associated with re-
sistance [30].

Thus, the genetic assessment of large intestine
tumors is a necessary condition at the stage
of choosing further treatment for patients.
Currently, there are many studies in the literature
presenting the results of assessing the motiva-
tional profile and genetic heterogeneity of CRC in
various countries, which demonstrate a diverse
pattern of distribution of the studied mutations.
In the Russian literature, unjustifiably little at-
tention is paid to these fundamental issues. The
available information on the mutational profile

Cratyc renos RAS / BRAF y naupenTos
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of the CRC is very heterogeneous and scattered.
Moreover, the results of Russian research are not
taken into account in most international meta-
analyses. For these reasons, we conducted a criti-
calreview of the literature in order to systematize
data on the assessment of the mutation profile
and genetic heterogeneity of KRAS, NRAS, and
BRAF gene mutations in patients with colorectal
cancer.

MATERIALS AND METHODS

The search for Russian-language publications
was carried out in the scientific electronic li-
brary eLIBRARY and the Cyberleninka database
using the following keywords: ‘colorectal can-
cer’,‘KRAS’, ‘'NRAS', 'BRAF’. Thus, 389 articles were
found (264 in eLIBRARY, 125 in Cyberleninka), of
which 18 studies were selected. The search was
done by one researcher. The analysis included
clinical studies performed in the territory of the
Russian Federation, in which statistical data on
the rate of mutations in the KRAS, NRAS, BRAF
genesin patients with CRC at any stage, as well as
depending on gender, localization of the primary
tumor, and degree of differentiation were pre-
sented as results. The search was not limited to
full-text journal articles: the search also looked
at research results published as conference ab-
stracts or available only as research summa-
ries. If the necessary information was available
(the occurrence rate of the studied mutations,
other clinical and demographic characteristics),
such studies were also included in the analysis.
Thus, for each feature, the results were entered
in summary tables. Duplicated studies (3 stud-
ies) were excluded from the analysis. A quantita-
tive meta-analysis was not carried out, as it was
not the purpose of this review. As a comparison
of the occurrence rate of certain parameters
and characteristics of mutations, international
meta-analyses were analyzed. The search for
English-language publications was carried out
in the databases Scopus, Cochrane, EMBASE us-
ing the following keywords: ‘colorectal cancer’,
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‘meta-analysis’, ‘KRAS’, ‘NRAS’, ‘BRAF’. As a re-
sult of a search in English-language databases, 2
studies conducted in the territory of the Russian
Federation were found, which were also included
in the review. Thus, only 17 Russian studies were
analyzed. For comparison with the Russian data,
3 meta-analyses were found, which were also in-
cluded in the summary tables.

The Role of KRAS, NRAS, BRAF Genesin Carcinogenesis
of Colorectal Cancer

There are 3 main pathways of CRC carcinogenesis:
classical, dentate and inflammatory. The classical
pathway is associated with chromosomal instabil-
ity (CIN), the dentate pathway — with hypermeth-
ylation of CpG islands (CpG island methylator phe-
notype, CIMP) and Microsatellite instability, (MSI)
[31]. The inflammatory pathway is the rarest of
carcinogenesis, occurring in about 2% of all cases
of CRC [32]. As a result of chromosomal instabil-
ity, various quantitative and structural changes
in chromosomes occur, which can affect proto-on-
cogenes and tumor suppressor genes. Mutations
are most often found in the APC tumor suppressor
gene (adenomatous polyposis coli), proto-onco-
genes of the RAS family (KRAS, NRAS genes) and
RAF (BRAF gene), and the TP53 tumor suppressor
gene [2]. The RAS family of proto-oncogenes plays
the role of a regulator of the epidermal growth fac-
tor receptor (EGFR), limiting cell growth, prolifera-
tion, migration and differentiation. The proteins
synthesized by them, as a product of transcription
and translation of RAS family genes, in the cell
play the role of a signaling mediator between the
EGFR receptor and further signaling pathways in-
side the cell — RAF-MEK-ERK and PI3K-AKT-m TOR,
which in turn activate further cell proliferation
and differentiation. During the transmission of
the signal from EGFR, RAS proteins are activated
due to the addition of a guanosine triphosphate
molecule. After performing their function, pro-
teins lose one phosphate residue, which leads to
their inactivation. Thus, natural control of growth
factor signals occurs in the cell. When a muta-
tion occurs in one of the genes of this family, the
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inactivation process is disrupted, which leads to
the accumulation of proteins in the active form.
This leads to excessive activation of the signal-
ing cascade, and subsequently to unlimited cell
division with loss of differentiation. At the same
time, the site of the mutation in the gene (KRAS
or NRAS) determines the further structure of the
synthesized proteins, the nature of their influence
and the properties of the tumor [33,34].

The BRAF gene encodes a protein of one of the rep-
resentatives of the serine/threonine protein kinas-
es of the RAF family, which also plays a key role in
the carcinogenesis of CRC. Similar to the RAS fam-
ily of proteins, it performs a signaling function and
is a downstream mediator after KRAS/NRAS. After
activation, BRAF triggers a further cascade of MEK-
ERK signal transmission, as a result of which the
processes of proliferation, differentiation and in-
hibition of apoptosis are activated in the cell [35].
For the natural requlation of the signaling path-
way, there are biofeedback mechanisms, as well
as a limited lifetime of the BRAF protein in its ac-
tive form [36]. As a result of mutation in the BRAF
gene, new structural and functional forms of the
synthesized enzyme appear that do not respond to
the processes of natural regulation, which leads to
excessive and uncontrolled processes of malignant
progression. Thus, KRAS, NRAS and BRAF proteins
are key links in the signaling pathway of epider-
mal growth factor. Mutations in the corresponding
genes lead to loss of regulation, uncontrolled ac-
tivation of the processes of growth, division and
differentiation, and increased cell survival, which
leads to further malignant transformation. Such
genetic modifications can occur both in the early
(key or driver mutations) and in the late (III-IV)
stages of CRC with progression and metastasis. In
addition, mutations in the KRAS gene are consid-
ered to be leading in the process of adenoma-to-
adenocarcinoma transition [2].

The Mutation Rate in the KRAS, NRAS and BRAF
Genes in Patients with CRC

Despite the large amount of data on the incidence
of mutations in the KRAS, NRAS and BRAF genes in
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Table 1. The mutation rate in the KRAS, NRAS, BRAF genes in colorectal cancer according to Russian studies

Russian Studies The number of KRAS NRAS BRAF
patients in the study

Telysheva E.N. (Moscow) [40] 355 40.6% 1.4% 6.2%
Shubin V.P. (Moscow) [41] *IV stage of CRC 45 53.3% 6.7% 6.7%
Ognerubov N.A. (Tambov) [42] 153 39.2% 4.6% 3.9%
Kudryashova E.M. (Irkutsk) [43] 325 44.3% - -
Oganyan K.A. (Saint-Petersburg) [44] 400 45% 2.5% 5.8%
Pisareva, E.E. (Novosibirsk) [45] 80 46% - 3.8%
Belyaeva A.V. (Saint-Petersburg) [46] 135 35.6% - -
Vodolazhskiy D.I. (Rostov-on-Don) [47] 800 38.6% - -
Fedyanin M.Yu. (Moscow)[48] 65 43.1% 3.1% 3.1%
Bogomolova, I.A. (Ulyanovsk) [49] 37 37.8% 5.4% 8.2%
Fedorova, P.A. (Saint-Petersburg) [50] 321 43% 9% 14%
Brezhnev, D.G. (Kursk) [51] 25 28% 8% 8%
Musaelyan, A.A. (Saint-Petersburg) [52] 200 44% 1.5% 9%
Sakaeva D.D. (Ufa, Kazan) [53] *IV stage of CRC 317 29.9% 2.6% -
Martyanov A.S. (Saint-Petersburg) [39] 8355 49.5% 4.7% 6.7%
Loginova A. (Moscow) [54] 489 - - 7%
Average indicator rate 41.2% 4.5% 6.9%
International meta-analysis data
Levin-Sparenberg E. [37] *IV stage of CRC | 77104 | 35.9% | 4.1% | 7.1%

CRC, some populations have not been sufficiently
studied so far. This is due to the use of different
methods and approaches of molecular diagnos-
tics. In the Russian population, the mutation rate
in the KRAS gene varies from 28% to 53% among
all patients with CRC (Table 1). The mutation rate
of the NRAS and BRAF genes varies between 1.4-
9% and 0.04-14%, respectively. In the literature,
one can also find an analysis of the mutation rate
in CRC, depending on the country or geographi-
cal location and nationality. Such a meta-analysis
was conducted based on data from Asia, Europe,
America and Australia, but without taking into
account Russian data [37]. According to the re-
sults, it was found that the mutation rate in the
KRAS and BRAF gene varied significantly depend-
ing on the geographical location (p = 0.025 and
p = 0.002, respectively) [37]. Another study did
not reveal significant differences in the mutation
rate in the KRAS gene when analyzing different
nationalities (Europeans, South Americans, the
population of the Middle East and Asia) (p = 0.34).
However, statistically significant differences
were found in the mutation rate in the BRAF gene
(p = 0.025) [38]. According to the results of the
study by Martyanov A.S. et al., mutation in the

Cratyc renos RAS / BRAF y naupenTos
€ KonopekTansHbIM pakom (063op nutepatypsi)

BRAF gene was statistically significantly less
common in residents of the southern regions of
the Russian Federation and the North Caucasus
(p = 0.0007) [39].

According to the meta-analysis by Bylsma et al.
[55], mutations in the KRAS gene occur with ap-
proximately the same rate in the right and left
halves of the large intestine in patients with met-
astatic CRC, but other data exist. Thus, in a study
of more than 19 thousand patients with CRC in
the USA, mutations in the KRAS gene were signifi-
cantly more common in right-sided localization of
the primary tumor (p < 0.01) [18]. According to a
Chinese study, statistically significant differences
were also obtained in the occurrence rate of muta-
tions in the KRAS gene with a predominance in the
right half of the colon compared with the left half
(p <0.0001) [10]. The opposite trend was revealed
in a Russian sample of patients. In more than half
of the cases, the KRAS gene mutations were de-
tected in patients with left-sided tumor local-
ization (p < 0.05) [42] (with the exception of pa-
tients with the p.Gly13Asp mutation — 60-83%
of patients with right-sided cancer) [42,43,46,56].
When studying the mutation in the NRAS gene, no
significant relationship with tumor site, depth of
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invasion and other oncological parameters was
revealed [10,44,55,57]. Due to the relatively low
mutation rate in the NRAS gene both in Russia and
in the world (about 4%), it is difficult to assess
individual parameters in patients with this muta-
tion. Moreover, there is no data in the Russian lit-
erature on the relationship between the primary
tumor site and mutations in the NRAS gene. More
patients and meta-analysis results are needed
to obtain more reliable data. The results of some
Russian and international studies on the relation-
ship between the BRAF gene mutations in CRC and
the localization of the primary tumor demonstrate
challenging data. So, according to Loginova A.
et al. [54], among all patients in whose tumors
mutations in the BRAF gene were detected, the
proportion of tumors in the right half of the colon
was 61.8%, in the left half and rectum — 17.6%,
respectively. According to another Russian study,
the proportion of tumors with this mutation was
only 14.6% in the right colon and 3% in the left
one [44], which roughly corresponds to the results
of the Chinese study (8.4% in the right colon, 1.9%
in the left colon, 1.3% in the rectum) [10]. In ad-
dition, mutations of the BRAF gene in many stud-
ies were also significantly associated with a lesion
of regional lymph nodes, deeper invasion of the
primary tumor (T3-4), perineural invasion and the
presence of distant metastases [44,50,57].
Ambiguous data are also presented in the litera-
ture regarding the degree of differentiation of the
primary tumor and the presence of a particular
mutation. In the Chinese population, in patients
with CRC, tumors with a mutation in the KRAS gene
are more likely to have high or moderate tumor
differentiation than low differentiation (48.3% vs
46.1% vs 31.3%, respectively, p = 0.023) [10]. The
retrospective study did not show a significant dif-
ference between the incidence of the KRAS gene
mutations in patients with different degrees of
tumor differentiation (p = 0.17) [57]. According to
other Chinese studies, it was found that mutations
of the BRAF gene were more common in low-grade
tumors than in highly and moderately differenti-
ated ones (p < 0.001) [10].
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The data on the mutation rate, depending on the
degree of differentiation of the primary tumor in
the Russian population, are quite heterogeneous
and contradict each other, which may be due to
the small number of analyzed patients and the
use of different research methods, which empha-
sizes the need for further research. According to
a Russian study [41], the proportion of mutations
in the KRAS gene with a low degree of differentia-
tion (G3) was 83%, with a moderate degree (G2) —
50%. According to other data, the proportion of
mutations in the KRAS gene with a high-moderate
degree of differentiation was 48.9%, and with a
low degree — 33.3% with a statistically signifi-
cant difference (p = 0.0047) [44]. No statistically
significant differences in differentiation were
found for tumors with mutations in the BRAF and
NRAS genes [44].

Regarding the mutation rate in the KRAS, NRAS
and BRAF genes by age and gender, there is also no
uniform trend in all the studies.

According to some data, the KRAS gene muta-
tions are more common in women and especially
women aged over 55 years [37,39,42,47,53,56,57],
while other studies demonstrate no difference in
relation to female gender and older age (Table 2)
[10,37,44]. In a Russian multicenter study, inter-
esting data were obtained based on the results of
an analysis of the incidence of the KRAS gene mu-
tations in 3 cities: a higher rate was in women in
Kazan, while in Novgorod and Ufa — in men [53].
The incidence of the BRAF gene mutations is signif-
icantly higher in women (p = 0.018 [37], p = 0.024
[58], p = 0.001 [57]), according to Ognerubov N.A.
[42] and Martyanov A.S. [39], and according to
three international studies.

Regarding mutations of the NRAS gene, there are
also contradictory data regarding gender: accord-
ing to some studies, the incidence is up to 2 times
higher in women [42,47], and in some studies, it is
significantly more common in men [39]. According
to the results of other studies, including interna-
tional ones, the relationship with gender and oth-
er demographic parameters and mutation there is
no NRAS gene [10,37,44,49,57].
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Table 2. Mutation rate in KRAS, NRAS, BRAF genes depending on gender in patients with colorectal cancer
The number of patients Gender
with mutations Male | Female p-value

KRAS

Ognerubov N.A. (Tambov) [42] 60 /74 (81%) 28 (46.7%) 32 (53.3%)

Kudryashova E.M. (Irkutsk) [43] 144 / 325 (44.3%) 65 (45.1%) 79 (54.9%)

Mazurenko N.N. (Moscow) [56] * 208 / 573 (36.3%) 122 (58.7%) 86 (41.3%) 0.017
Vodolazhskiy D.I. (Rostov-on-Don) [47]* 309 / 800 (38.6%) 128 (41.4%) 181 (58.6%)

Martyanov A.S. (Saint-Petersburg) [39] 4137 / 8335 (49.6%) 1949 (47.1%) | 2188 (52.9%) <0.0001
NRAS

Ognerubov N.A. (Tambov) [42] 7/ 74 (9.5%) 2 (28.6%) 5 (71.4%) -
Martyanov A.S. (Saint-Petersburg) [39] 389 /8335 (4.7%) 221 (56.8%) 168 (43.2%) 0.004
BRAF

Ognerubov N.A. (Tambov) [42] 6/ 74 (8.1%) 1(16.7%) 5 (83.3%) -
Martyanov A.S. (Saint-Petersburg) [39] 556 / 8335 (6.7%) 204 (36.8%) 352 (63.2%) <0.0001
Loginova A. (Moscow) [54] 34/489 (7%) 11 (32.4%) 23 (67.6%) -

Note: *Only the 2" exon of the KRAS gene was analyzed in the studies

Thus, the incidence of occurrence of mutations of
the KRAS, NRAS and BRAF genes in Russia corre-
sponds to a similar incidence worldwide. However,
when taking into account such parameters as the
primary tumor site, the stage of the disease, the
degree of differentiation, gender and age of pa-
tients, Russian and international data have some
differences. Moreover, when comparing Russian
studies, some results also differ. According to
some parameters, it is impossible to analyze pa-
tients with the studied mutations in Russian stud-
ies. Presumably, this may be due to the small num-
ber of patients included in the analysis. To obtain
more reliable data, multicenter studies with a
large sample are required.

Heterogeneity of Mutations in KRAS, NRAS, BRAF
Genes

The concept of tumor heterogeneity implies that
at the stage of initiation of the carcinogen-
esis process, key mutations can occur in various
genes. In addition, it was found that even the
specific localization of a mutation within a single
gene may also differ. For example, according to
the results of a study of the Chinese population,
mutations in the KRAS gene affect the second,
third and fourth exons in 40%, 1.4%, 4.1%, re-
spectively [10]. These data are confirmed by other
studies, both international and Russian, with the
highest incidence of lesion of the second exon
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[19,40,42-44,47,52,53,56]. In the second exon, the
mutations most often affected codons 12 and 13
[10,11,16,19,42,58,59]. According to studies of the
Chinese and Malaysian populations, the mutation
rate in the KRAS gene in codon 12 was about 80%,
in codon 13-21% [10,19].

According to a study of the European population,
mutations in codon 13 are slightly more common
(32% of all mutations in the KRAS gene) [16].
Among Russian studies (Table 3) the mutation
rate in codons 12 and 13 corresponds to interna-
tional data. The most common mutations in co-
dons 12 and 13 are c.35G>A (p.Gly12Asp), c.38G>A
(p-Gly13Asp) and c.35G>T (p.Gly12Val). The lit-
erature presents rather heterogeneous data with
a large variation in the occurrence rate. Thus, in
separate independent studies, the following data
are provided on the localization of mutations
in the KRAS gene: c.35G>A (p.Glyl2Asp) — 35-
57.9%, c.35G>T (p.Gly12Val) — 20-25%, c.38G>A
(p.Gly13Asp) — 13-57.9%) [10,11,19,59]. However,
according to meta-analysis data, the incidence
of mutations c.35G>A (p.Gly12Asp) and c.38G>A
(p-Gly13Asp) is still lower than in separately pre-
sented studies (27.2% and 16.8%, respectively)
[58].

The occurrence incidence of certain KRAS gene
mutations may also depend on the location of the
primary tumor. At the same time, according to a
Russian study, the c.35G>A (p.Gly12Asp) mutation
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Table 3. Mutation spectrum of KRAS, NRAS and BRAF genes
. . .Gly12 .Gly13 .Gly12 .Gly12 .Gly12 .Gly12 .Gly12
Russian Studies P AsS;) P Ass;l P Vayl P Alya P nys P Seyr P Ar!;

KRAS

Telysheva E.N. 39.7% 22.6% 17.1% 8.2% 6.2% 4.8% 1.4%
(Moscow) [40]

Kudryashova E.M. 25.7% 20.1% 20.8% 8.3% 3.5% 6.25% 1.4%
(Irkutsk) [43]

Mazurenko N.N. 33.7% 12.5% 32.7% 8.7% 3.4% 7.2% 0.9%
(Moscow) [56]

Pisareva E.E. 13% 15% 6% 4% 5% 3% 1%
(Novosibirsk) [45]

Ognerubov N.A. 20% 8.3% 25% 16.6% 1.7% - 3.3%
(Tambov) [42]

Vodolazhskiy D.I. 44.3% 17.4% 16.5% 8.7% 7.1% 3.8% 2.2%
(Rostov-on-Don) [47]

Martyanov A.S. (Saint- 28.8% 17.6% 21.1% 5% 6.7% 4.8% 1%
Petersburg) [39]

Average indicator rate 29.3% 16.2% 19.9% 8.5% 4.8% 5% 1.6%
International meta-analysis data

Peeters M. [58] *IV 27.2% 16.8% 24.1% 6.6% 7.6% 5.3% 1%
stage of CRC

NRAS p.Gly12Asp | p.Gly13Arg | p.Gly12Cys | p.Gln61Arg | p.Gln61Lys | p.GIn61His/ | p.Ala146Thr

Leu

Martyanov A.S. (Saint- 17.2% 4.6% 3.6% 15.2% 24.42% 9.8%/ 4.9% -
Petersburg) [39]

International meta-analysis data

Peeters M. [58] *IV 18.3% 8.7% 4.8% 14.4% 32.7% 5.8% 1.9%
stage of CRC

BRAF p.Val600Glu D594G D594N G596R F595L K601N L597R
Martyanov A.S. (Saint- 91.7% 4.3% 1.3% 0.5% 0.4% 0.4% 0.4%
Petersburg) [39]

Loginova A. (Moscow) 82.4% 17.6%

[54]

was more common in the right half of the colon
(up to 83%), c.35G>T (p.Gly12Val) was more com-
mon in the left half, and both mutations with the
same incidence in the rectum were about 30%
[56].

The incidence of various mutations in the BRAF
gene according to Russian and international stud-
ies could not be fully estimated, since in most of
the studies found, only the most common local-
ization of mutations in the BRAF gene was de-
termined (p.Val600Glu) [40], and only a couple of
studies presented the entire spectrum of local-
izations indicating the incidence of occurrence
[39,54] where the p.Val600Glu mutation occurs
in more than 80-90% of cases. The full range of
mutation localizations in the NRAS gene is de-
scribed in a single study [39], while other studies
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describe only single localizations of this mutation
(p.Gly12Asp [52], p.Gln61Lys) [40].

Depending on which mutation is present in the
gene, it is possible to determine the degree of
aggressiveness of the tumor. Thus, according to
the results of an experimental trial, it was found
that the mutation of p.Gly12Asp in the KRAS gene
leads to excessive MEK-dependent cell prolifera-
tion. The same mutation (p.Gly12Asp), but in the
NRAS gene, has a lesser effect on cell growth and
mainly provides tumor cells with resistance to
apoptosis [60, 61]. Another mutation (p.Gln61Lys)
of the NRAS gene promotes independent prolifera-
tion, which leads to the facilitation of the forma-
tion of metastatic foci, and generally has similar
properties with canonical mutations of the KRAS
gene [61].

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024



OB3OP JIUTEPATYPbI

REVIEW

There are some contradictions regarding the clini-
cal features of the course of the disease in certain
mutations. In general, it was found that mutations
in 12 and 13 codons of the KRAS gene increase the
incidence of primary generalized forms of CRC
(stagesIII-IV)and worsen the prognosis compared
with the wild type [33,37,42,45,46,52]. At the same
time, it was found that the p.Gly12Asp mutation
in the KRAS gene is associated with a significantly
lower risk of metastasis [47]. In many studies, it
has been shown that the p.Gly12Val mutation of
the KRAS gene was significantly more often asso-
ciated with a lesion of regional lymph nodes and
a negative prognosis compared with other muta-
tions [17,62]. This is due to the higher activity of
GT-phase in this mutation [17]. According to other
international studies, it was shown that, in gen-
eral, KRAS gene mutations were not reliably asso-
ciated with either lesion of distant lymph nodes or
distant metastases [10], which clearly contradicts
the data of meta-analysis [37].

The presence of a mutation in the BRAF gene sig-
nificantly increases the risk of tumor metastasis
and progression and is also associated with a
worse prognosis in patients with CRC [10,26,35,37].
The relationship between the presence of a muta-
tion in the NRAS gene and the number of affected
lymph nodes and distant metastases has not been
established [10,26,37,63].In patients with meta-
static lymph node lesion (l/n), the KRAS gene mu-
tations may be present in both the primary tumor
and the lymph nodes. According to the results of
a study of patients with L/n lesion in CRC, it was
shown that the discordance in the mutation status
of the KRAS gene in the analysis of the primary
tumor and randomly selected |/n with metastasis
was 31% among all patients and 55% among pa-
tients with a mutation in the KRAS gene [16].
With a mutation in the BRAF gene, the discordance
between the primary tumor and the affected /n
was 4%. Thus, the researchers demonstrated a suf-
ficiently large heterogeneity between the primary
focus and metastasis in |/n by mutation in the
KRAS gene, while such heterogeneity is less com-
mon by mutation in the BRAF gene [16].
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It is worth noting that these studies have a
relatively small sample of patients (41 patients
with a mutation in the KRAS gene), but even
so, the results emphasize the need for a close
study of the affected lymph nodes and distant
foci of metastasis. According to Russian studies,
heterogeneity between the primary tumor and
metastases by mutations in the KRAS gene oc-
curs in approximately 9-16.9% of patients, and
by mutations in the NRAS and BRAF genes in 3%
of patients [41,48]. At the same time, in 18% of
patients with wild type in the primary tumor, a
mutation in the KRAS gene was detected only in
the metastatic focus [48]. However, other stud-
ies have not demonstrated differences in the
mutation incidence in the primary tumor and
metastatic foci [43].

In addition to the inter-tumor heterogeneity of
mutations in the KRAS, NRAS, and BRAF genes,
there is also an intra-tumor one, which implies
the presence of two different mutations in one
tumor. When studying this phenomenon in pa-
tients with colorectal cancer, Normanno N.
et al. [20] found that out of 182 tumor samples,
2 different locations of the KRAS gene mutation
were identified in one sample (there is no data
on the exact localization). The phenomenon of
intra-tumor heterogeneity is also described in
Russian studies. In a study by Telysheva E.N.
et al. [40] in 1/144 patients with a mutation
in the KRAS gene, 2 different mutation locali-
ties (p.Gly12Ala and p.Gly12Ser) were detected
in a tumor tissue sample, as well as one case
of simultaneous detection of a mutation in
the KRAS gene (p.Gly12Ala) and the NRAS gene
(p.Asn61GLn).

In a study by Kosmidou V. et al. [59], similarly,
data are provided on the detection of several mu-
tations in the KRAS gene (in codons 12 and 13) in
one tumor sample (24 cases). In another Russian
study, a sample was found simultaneously con-
taining mutations in the genes KRAS p.Gly13Asp
and BRAF p.Val600Glu [45].

In a study by Normanno N. et al., the proportion
of tumors with a particular mutation and the
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heterogeneity index were studied [20]. Thus, as a
result, it was found that 60% of colorectal tumors
with a mutation in the KRAS gene and 77% with
a mutation in the NRAS gene have a heterogene-
ity of more than 70 (more than 70% of tumor cells
have a mutation). However, only 26.7% of tumors
with a mutation in the BRAF gene have a score of
more than 70 with an average heterogeneity index
of 54.8 [20].

Inastudy by Baldus et al., the intra-tumor hetero-
geneity of the KRAS gene mutation in the primary
tumor was 8% (wild type vs KRAS gene mutation),
and with the BRAF gene mutation was only 1%
[16].

Both Russian and international studies show
rather heterogeneous results with a wide range
of data, while the issue of the influence of ra-
cial, ethnic and geographical characteristics of
populations remains controversial and debat-
able. There are no generalizing studies in Russian
databases, including those taking into account
the venue. Therefore, the topic of studying the
mutational profile of colorectal cancer remains
relevant.

The Applied Significance of Mutations in the KRAS,
NRAS, and BRAF Genes

Significant success in the treatment of colorectal
cancer has been achieved with the help of target-
ed drugs [64]. Currently, two drugs (cetuximab and
panitumumab) are actively used in clinical prac-
tice in the treatment of CRC [65].

It has been demonstrated that a tumor with the
p.Gly13Asp mutation in the KRAS gene responds to
cetuximab therapy [28,29]. But later studies have
proved that anti-EGFR drugs are also ineffective
with this mutation [66].

Another possible reason for the ineffectiveness
of EGFR inhibitor therapy may be the receipt of
false negative sequencing results due to intra
tumor heterogeneity, which was described in de-
tail above. A particularly high level was observed
in the KRAS gene mutations both inside a single
tumor and between the primary focus and lymph
node metastases. Moreover, insufficient diagnosis
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or an inaccurate method of mutation verification
may also be a predictor of the ineffectiveness of
anti-EGFR therapy [16]. The BRAF oncogene is an-
other predictor of the response to EGFR inhibitor
therapy. Mutations of the BRAF gene are found in
about 7-10% of patients with CRC and also reduce
the effectiveness of anti-EGFR therapy [67,68].
The issue of studying the heterogeneity index
of the KRAS gene mutation in order to identify
the threshold of tumor sensitivity to monoclonal
anti-EGFR therapy is actively discussed in the lit-
erature. According to the results of some studies,
it was found that tumors in which the incidence
of the KRAS gene mutation in tumor cells was less
than 33% demonstrated a positive response to
FOLFIRI therapy with cetuximab (total response
rate of 70%). In the group of patients with thek-
RAS gene mutation rate of over 33%, the response
rate corresponded to the response to FOLFIRI
without cetuximab (45.7%). However, when as-
sessing long-term cancer outcomes, there was no
difference between the two groups in terms of
disease-free survival (7.97 vs 8.37 months) [20].
Such data may indicate that the low content of
the mutant KRAS allele is sufficient to develop re-
sistance to anti-EGFR drug therapy. In the study
mentioned above, it was also shown that the pres-
ence of mutations in other genes (PIK3CA, TP53,
BRAF, etc.) with a mutation in the KRAS gene of
less than 33% is significantly higher than in tu-
mors with mutations in the KRAS gene of more
than 33%. Thus, the presence of even a small pro-
portion of cells with mutations will hinder the
response to the selected therapy. In relation to
colorectal tumors with a mutation in the BRAF
gene, it is known that with the BRAF V600E mu-
tation, the tumor is associated with resistance
to therapy [69]. Currently, research is underway
to find drugs that inhibit the activity of signal-
ing pathways in mutations in the KRAS, NRAS and
BRAF genes, but none of the drugs are currently
used in practice. In experimental trials, the high
efficiency of the allele-specific inhibitor of the
p.Gly12Cys mutation of the KRAS gene has been
shown [33].
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Methods of Diagnosis of Mutations in KRAS, NRAS,
BRAF Genes

Currently, several molecular genetic methods with
different sensitivity and specificity indicators, as
well as their requirements for the minimum con-
tent of tumor cells in the sample, are used in our
country to determine somatic mutations in CRC.
The most common in Russia is the real-time PCR
method for diagnosing the most common somatic
variants in the KRAS gene. The advantages of this
technique include the lowest cost and the possi-
bility of using samples with a tumor cell content of
10%, as well as diagnostic sensitivity of more than
90%. At the same time, such test systems make it
possible to identify only 7 known variants in exon
2 of the KRAS gene, respectively, without study-
ing mutations in exons 3 and 4 of this gene. Thus,
in the case when the mutation is not detected in
the patient, it is necessary to do further research
of the tumor sample to determine the presence of
those variants that are not included in the test
system [8,70].

Digital droplet PCR is a more accurate method
than real-time PCR, since mutation detection is
possible even with less than 1% of tumor cells in
the sample [33]. That is why digital droplet PCR
is used in the diagnosis of circulating tumor DNA
in patients with colorectal cancer. According to
the results, this method of preoperative diagno-
sis of mutations in the KRAS gene demonstrated
sensitivity up to 83% and specificity up to 91%.
However, only 73% of patients subsequently con-
firmed the presence of a mutation in the tumor
[71,72]. This method is also limited by a small
range of mutations under study and is significant-
ly more expensive than the real-time PCR method
[33].

The next option for diagnosing the sta-
tus of RAS/BRAF genes is Sanger sequencing
[10,40,41,43,45,48,49,57,58]. The advantage of this
method is the ability to recognize all available
point mutations in RAS/BRAF genes [8,70].

The sensitivity and specificity of Sanger sequenc-
ing exceed those of PCR test systems used in
Russia. At the same time, the negative aspects
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include the higher cost and the requirement for
the sample — at least 50% of the tumor cellsin the
sample [8]. To increase the content of tumor cells
in the studied material, additional stages of prep-
aration of the specimen (laser microdissection of
the tumor specimen) can be used [45]. The next-
generation sequencing method (NGS) is another
method for detecting mutations [10,20,33,73].
The method is not limited to the use of standard
sets. Therefore, it can be used for diagnosis, in-
cluding rare mutations. To achieve maximum ac-
curacy of the method, a tumor cell content of over
1% is required [33]. However, the main limitation
of the method is the highest cost compared to
other methods [33]. The NGS method can also be
used in the diagnosis of circulating tumor DNA,
and its effectiveness is not inferior to digital
droplet PCR [74].

One of the promising areas in the field of personal-
ized oncology is the study of gene copy number
variation (CNV).

The number of copies can be calculated based on
the results of NGS or digital droplet PCR. Currently,
within the framework of experimental trials, vari-
ous variants of mutation replication are being
studied to classify tumor subtypes, determine the
effect of these changes on the tumor phenotype
and sensitivity to therapy [75-77]. For example,
it was found that the presence of the CNV KRAS
gene in pancreatic cancer, as well as mutations in
the KRAS gene, worsens the prognosis and reduc-
es the sensitivity of the tumor to chemotherapy
(MEK inhibitors) [75]. The role of CNV in the de-
velopment of colorectal cancer has not been fully
determined. Current research suggests that this
phenomenon may play a role in a certain cohort
of patients with hereditary CRC [78]. In another
study, possible mechanisms of resistance of muci-
nous colorectal tumors to therapy with 5-fluoro-
uracil, oxaliplatin and irinotecan associated with
CNV were identified [76]. Other studies emphasize
that much more complex interaction mechanisms
may play a role in the development of colorectal
cancer, including CNV and aberrant expression of
mRNA and long non-coding RNA [79]. The study
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of CNV to determine genetic patterns and classify
tumor subtypes will help in the further develop-
ment and search for possible ways to treat onco-
logical diseases, including colorectal cancer.

CONCLUSION

A review of the literature showed that driver mu-
tationsin the KRAS, NRAS, and BRAF genes, accord-
ing to Russian and international studies, occur
in patients with colorectal cancer with an aver-
age rate of about 40%, 4%, and 7%, respectively.
At the same time, mutations in the Russian popu-
lation are more prevalent in tumors of the left half
of the colon and rectum. The occurrence rate of
certain mutations, as well as its specific localiza-
tion, may depend on the geographical location
and ethnicity of the cohort being studied. The
high inter-tumor and intra-tumor heterogeneity of
CRC, especially for the KRAS gene mutations, has a
significant impact on the choice of further therapy
and emphasizes the need for a more detailed study
of the mutational profile of the primary tumor, af-
fected lymph nodes and distant foci of metastasis.
Despite the large number of studies, some aspects
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Oxkcanypus npu BocnanuTenbHbiX 3a60n1eBaHMAX
KuweyHuka (063op nutepatypsi)

Cumatoe P.H."?, bapsiweea O.10."2

'PrbOY BO «Metposasopckmit rocyaapcTeeHHbii yHusepeutet (np. Jlennna, a. 33, Pecnybnuka Kapenus,
r. Metposasoack, 185910, Poccus)
2IbY3 PK «Pecnybnukanckas 6onbHuua umenn B.A. baparoea» (yn. Muporoea, a. 3, Pecny6nuka Kapenus,
r. Metposasoack, 185019, Poccus )

11U LEJIb PABOTbI: nposecmu aHanu3 u cuHmes omeyecmseHHol u 3apybexHol umepamypbl, 03HAKOMUMbCA € NOHA-

muem oKcanypus, ee BUOAMU, MPAHCNOPMHbIMU MEXAHU3MAMU NePeHOCAa OKCAamos8 8 KULUeYHUKE U B3AUMOCBA3bI0
2unepoKcanypuu ¢ 8ocnanumesnbHbIMU 3a601€8AHUAMU KULIEYHUKA O/15 BbISBACHUS BO3MOXHbIX BAPUAHMOB Mepa-
nesmuyecKko2o 8030elicmBuUs HA MeXAHU3MbI pa38UMUSA OGHHbIX NAMO02Ul.

MATEPUAJIBI VI METO/bI: 0630p numepamypbi OCHOBAH HG OGHHbIX CUCMEMbl UHMepHem, BKIYAWUX 8 cebs
bubnuoepaguyeckue cnpaBoYHUKU, KHU2U, KYPHAIbI U OpUSUHA/IbHbIE CMAMbU.

Mcnonb308aHHble 014 HANUCAHUA CMAMbU UCMOYHUKU UMepamypsl MaKCUMAnbHO NOJHO OMPAXarom 8Cl0 Cymb
onuceigaemoli npobaemsl u Mo2ym 6bimb NOJE3HbI KAK NPAKMUKYIOWUM BPAYaMm, mak u cmyoeHmam meOuyUHCKUX
BY3os.

PE3YJIbTATbI: senydoyHo-KuweyHsIli mpakm (Oanee — XKT) 3a cyem 3numenuansHo20 mpaHcnopma oKcanamos
uepaem UCKI0YUMeNbHYI0 POJib 8 20MeOCMa3e OKCanamos u eunepokcanypuu. Memaboausm nuwesoeo okcarama
u 06pazosaHue 3HO02eHHO20 OKCA/IAMA, €20 CeKpeyus, BCAchiBaHue, mpaHcnopm u 6uodezpadayus KuwieyHol
MUKpogIopol Mo2ym BUAMb HA BbiBeOeHUE 3M020 COeOUHeHUSA NOYKAMU. 3HAHUEe B3AUMOCBA3AHHbIX OMHOWeEHU
OCU «KULIGYHUK-NOYKUY, MeXaHu3mMos8 mpaHcnopma, nepeHoca u 6uodeepadayuu 0Kcanamos, 0C06eHHO npu Boc-
nanumenbHbix 3a60Me8aHuAX KuweyHuka (Oanee — B3K), umeem ozpomHoe 3HayeHue 017 NOHUMAHUS namogu-
3U0/102UU 2UNEPOKCANYPUL, KaK aKmopa pucka o6pa3o8aHus MOYesbix KamHel ¢ MoYyKol ¢apmMakosozuyecKoeo
B030elicmsus 8 KuleyHUKe. B Hacmosuwem numepamypHom 0630pe npedcmassieHbl NOHAMuUE U hopMbl OKCanypuu,
NOKA3aHa Kaaccugukayus oKcanypuu, 0GHO onucaHue Kaxool u3 ¢opM, a makxe WUPOKO pa3biCHeHsl Mema-
60/IU3M U MexaHU3Mbl MPAHCNOPMA OKCAamos 8 opeaHusme yenoseka. Ocoboe BHUMAHUE YOeNeHo KulieyHol
2unepoKcanypuu u GHUOHOOBMEHHUKAM, NPUHAOSIeXALYUM K BO/IbLIOMY MHO2OQPYHKYUOHABHOMY cemelicmBy 2eHoB
SLC26, 6onbuwiuHcmBo u3 Komopsix 3kcnpeccupyiomcs no scemy KKT. ABmopamu nod4epKkusaemcs ux cospemeHHas
pOJIb 8 MPAHCNOPMeE OKCANAmMOoB8 8 KUWeYHUKe, a MaKxe mMemoobl BO3MOXHO20 MeOUKAMeHMOo3Ho20 Bo30elicmaus
Ha MexaHu3Mbl 2unepoKcanypuu.

3AKJIIOYEHNE: Heobxo0um mynbmuducyunauHapHsili no0xod K peweHul npobsem KuweyHol 2unepokcanypuu
U, COOmBemcmBeHHo, JleyeHulo MoyekameHHol 6onesHu (Oanee — MKB). Posb 8HOBb BbIABACHHBIX KULIEYHbLIX
U NOYeYHbIX GHUOHOOOMEHHUKOB U3yYyeHa He 00 KOHYa, C1ed08amesibHo, He 00 KOHUA U3yYeHbl Yeau U MexaHu3mbl
8030elicmsus Ha OaHHbIe BUObI 0OMEHHUKOB C BO3MOXHOCMbIO NpedynpexdeHus pazsumus MKb. Heobxodoumo npo-
800ums OanbHeliwue paHOOMU3UPOBAHHbIe UCCIe00B8aHUS No u3yyaemoli npobeme.

KJIDYEBBIE C/I0BA: okcanypus, noyKku, KUWeYHUK, BOCNaieHue, MoYeKameHHas 6ose3Hb, MemabosuyecKue HapyweHus
KOH®JIUKT UHTEPECOB: asmopsi 3a58/1810m 06 0Mcymcmauu KOHGAUKMA uHmepecos

DUHAHCUPOBAHUE: paboma nposedeHa 6e3 npusseyeHus 00N0JHUMENbHO20 (PUHAHCUPOBAHUS CO CMOPOHbI MPembUX Uy
ANA UUTUPOBAHUA: Cumaros P.H., bapeiwesa 0.10. Okcanypus npu BocnanuTenbHbix 3a60neBaHnAX kuiweyHuka (0630p nutepatypel).
Kononpokmonoaus. 2024; 1. 23, N2 3, ¢. 126-135. https://doi.org/10.33878/2073-7556-2024-23-3-126-135

Oxaluria in inflammatory bowel diseases (review)

Ruslan N. Simanov'?, Olga Y. Barysheva'2

'Petrozavodsk State University (Lenina prospekt, 33, Petrozavodsk, 185910, Russia)
2V.A. Baranov Republican Hospital (Pirogova st., 3, Petrozavodsk, 185019, Russia)

VA7 (a AIM: to analyse and synthesize Russian and foreign literature, to get acquainted with the concept of oxaluria, its

types, transport mechanisms of oxalate transport in the intestine and the relationship between hyperoxaluria and
inflammatory bowel diseases in order to identify possible options for therapeutic action on the mechanisms of devel-
opment of these pathologies.

MATERIALS AND METHODS: the literature review was based on the Internet data, including bibliographic directories,
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books, journals, and original articles. The literature sources used for the article reflect the essence of the described
problem to the fullest extent possible and can be useful for both practicing physicians and students of medical
universities.

RESULTS: the gastrointestinal tract through epithelial transport of oxalate plays an exclusive role in oxalate homeo-
stasis and hyperoxaluria. Metabolism of dietary oxalate and the formation of endogenous oxalate, its secretion,
absorption, transport and biodegradation by intestinal microflora may influence the excretion of this compound by
the kidneys. Knowledge of the interrelated relationships of the gut-kidney axis, mechanisms of transport, transport
and biodegradation of oxalate, especially in inflammatory bowel disease, is of great importance for understanding
the pathophysiology of hyperoxaluria as a risk factor for urinary stone formation with a point of pharmacologi-
cal action in the gut. This literature review introduces the concept and forms of oxaluria, shows the classification
of oxaluria, describes each form, and broadly explains the metabolism and mechanisms of oxalate transport in
the human body. Special attention is given to intestinal hyperoxaluria and anion exchangers belonging to the large
multifunctional SLC26 gene family, most of which are expressed throughout the gastrointestinal tract. The authors
emphasise their current role in intestinal oxalate transport, as well as methods of possible drug action on the mecha-
nisms of hyperoxaluria.

CONCLUSION: a multidisciplinary approach is needed to address the problems of intestinal hyperoxaluria and, con-
sequently, the treatment of urolithiasis. The role of newly identified intestinal and renal anion exchangers is not
fully understood, hence the targets and mechanisms of action on these types of exchangers with the possibility
of preventing the development of urolithiasis are not fully understood. Further randomised studies on the problem
under investigation are needed.

KEYWORDS: oxaluria, kidney, intestine, inflammation, urolithiasis, metabolic disorders
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BBEOEHWE N AKTYAJIbHOCTb

BMeLaTeNbCTBAMU.  IHAOCKONMUYECKHe onepaTtunBHbIE
MeToabl NevyeHuA 6yKBaﬂbH0 npueenn K pesontounmn

MpaKkTuKylOWMe Bpayn OTAMYHO 3HawT, yto npu B3K
OAHUM M3 BHEKMIWEYHbIX MPOABAEHWI SBNAETCA NoO-
paxeHue noyek. B HacToswee Bpems M3BECTHO, YTO
MeXay MoYeyHbIMU 3a00NEeBAHUAMU U U3MEHEHUAMM
B KMILEYHOI MUKPOOMOTE NPUCYTCTBYET [BYXCTOPOHHSAS
cBA3b [1]. UmetoTca fokasaTenbcTBa, YT B 06LWei no-
NyNALUM BTPOE MeHbLUE 6ONbHLIX YPOIUTHA30M, HEXENN
npu CMHLpPOME pa3fpaxeHHOro KuweyHuka [2]. Takxe
MMEeeTCA [0CTaToOYHOe KONMYecTBO MCCNef0BaHUi, no-
KasbiBatowmx, 4yto npu B3K puck passutns MKB yse-
nunymBaetca. Tak, y nauynentoB ¢ B3K pacnpocrpaHeH-
HocTb MKB cocTaBnsieT 12-28%, a B 0cob6eHHoii rpynne
pucka HaxopAaTcs 6ONMbHblE, MepeHeclne pasinyHble
BUAbI Onepauuit Ha KuwevHuke [3,4]. U Begywas ponb
Mpu 3TOM OTBOAUTCSA METABONMYECKUM HAPYLIEHUSAM, He-
CMOTPA Ha TO, YTO cyuwecTByeT okono 200 cocToAHMNR,
KOTOpble KOCBEHHO U/ MOTEHLMANbHO CNOCOOHBI BbI3bi-
BaTb 06pa3oBaHMe MOYEBbIX KamHeii. CoBpeMeHHas Me-
AMUMHA 06n1afaeT MHOXKeCTBOM cnoco6oB nedveHns MKB,
HaYMHAasA C KOHCEpBATUBHON Tepanuu W 3aKaH4MBas
COBPEMEHHbIMU  MaNIONHBA3UBHBIMU  XUPYPrUYECcKUMU

Ochnypml NP BOCMNAJIUTENbHBIX 3U60ﬂeBGHMﬂX
KuweyHuka (0630p nuTepartypsi)

B JIeYEHWUU YPONMTNA3a, CYLLECTBEHHO CHU3MB KOnYe-
CTBO Pa3HOro poja OCNoXHeHuit. CTouT yyecTs, YTO HU
OAWMH U3 METOAOB He AaeT rapaHTUM Ha MONHOLEHHOe
BbI340POB/IEHWE W UHOTAA NPUBHOCUT JOMONHUTENbHbIE
HeraTuBHble aKTOpbl ANA NOBTOPHOTO BO3HMKHOBEHUS
¥ peunauBupoBaHus 3abonesaHus [5]. MoyeBbie KaMHU
MMEIOT Pa3NNyHbIA COCTAB U Yallye BCero noanMmUHepanb-
Hble, HO CpPeAW BCexX BWAOB yponuTHasa nepeoe MecTo
no NpaBy NPUHAANEXUT KaNbLMUIIOKCANaTHOMY, Ha KOTO-
pbIf NPUXOANTCA, NO fAaHHbIM Pa3HblX aBTOPOB, 0T 74,8%
no 85,3% cnyyaes. Metabonnyeckme U3MeHeHUs B op-
raHu3me no TUNY rUNepoKcanypuu 3aHUMaloT Npy 3TOM
ot 8,1% o 32% [6,7]. Y nauneHToB ¢ B3K umeercs 3H-
TepanbHas runepokcanypus, BOZHUKAIOLWAA No NpUYnHe
noBblWeHHON abcopOuum okcanata Ha oHe Bocnane-
HWUSA NOAB3OOWHOM KuwwKK. MomMumo 3Toro Habnopaercs
MNOBbIWEHHAA 3KCKPeL s OKCanaToB C MOYOMN, YTO, B KO-
HEYHOM WTOre, 3aKaHYMBaeTcs oOpa3oBaHMEM OKCa-
NaTHO-KanbLMeBblX KamHeld. Ho cywecTByloT u fpyrue
MexaHu3mbl. B jaHHOM 0630pe nuTepaTypbl npepcTas-
NeH aHanu3 [BYXCTOPOHHE B3aMMOCBA3M OKCanypuu
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npu B3K 1 BO3MOXHble MeTOfbl MeAMKaMEHTO3HOMN KOP-
peKuMN AaHHbIX COCTOAHMWIA.

OBCYXAOEHWE M PE3YJIbTATHI

Okcanypus (runepokcanypus) — 3To COCTOsiHME opra-
HM3Ma, NPU KOTOPOM MPOUCXOAUT NOBbILIEHHOE Bblfese-
HMe C Mouyoii coneit LWaBeneBoit KMCNOTb (OKCanaTos),
B KOAWYECTBe, Npesbiliaowem 45 mr/1,73 M2 B CyTKu
(500 mkmonb/1,73 m?). OLHAKO Y MYXUYUMH CPELHAS IKC-
KpeLus oKcanaTta Bbllle, YeM Y XKeHWuH [8].
LLlaBenesas Kucnota obpasyercs B LUKNE HapylWeHUs
meTabonu3ma rauLmuHa U cepuHa. MNpu 3ToM NpakTUye-
CKM BeCb BHOBb CMHTE3MPOBAHHBINA FIMLMH OKUCNAETCS
yepes rMUOKcaneBylo Kucnoty. Mocne 3aKOHYEHHON pe-
aKLWU B3aMMOAENCTBUSA KaTUOHA KaNbLMsa U aHMOHA LWa-
BeNeBOI KUCNOTbI NonyyaeTcs Kanbuua okcanat. C xu-
MUYECKOW TOYKW 3PEHMSA, KPUCTaNNbl OKCMAA KanbLus
MOTyYT ObITb NpeAcTaBneHbl TpemMs hopMamMmn: MOHOTMApa-
ToM (BeBennuT), AUruapaTom (BepaennnT) u Tpuruppa-
TOM OKcanata KanblLus, OAHAKO Haubonee NUTOTeHHON
U3 Hux apnsetcs BeBenut [9]. C KNMHMYECKON TOUKM
3peHus, NOrpyXeHue B U3yYyeHME XUMUYECKUX CBOWCTB
OKCanaToB He MUMeeT 6ONbWOro CMbICNA, MNOCKOMbKY
3TU COELUHEHWUS HA CErofHAWHWA [eHb HEBO3MOX-
HO pacTBOPMTb HWKAKMMU CPeACTBaMM M crocobamu.
®usnonornyeckne exepHeBHble M3MeHeHUs pH mouu
HE3HAYUTEeNbHbI M OKa3blBAKT HU3KOE BIUAHME HA pac-
TBOPMMOCTb OKCanatoB. Ho B NpucyTCTBUM MOYEBUHDI,
cynbhaTa, 1aKTaTa MarHWeBbIX UOHOB U NPU YBETUYEHUN
KOJM4YecTBa MOHOB BOAOPOLA B MOYE PacCTBOPUMOCTb OK-
CanaToB Ka/ibLiMA HE3HAYNUTENILHO YBEIMYNBAETCS.
CornacHo nuTepaTypHbIM MCTOYHUKAM, B HacTosLiee
BPEMs pa3NMyaloT HeCKoNbKo (OPM runepokcanypuu,
KOTOpble Mbl MpeAnaraem knaccubuumnposatb clegyto-
Wum obpasom:
1) nepBuyHas (BpOXAEHHas) runepokcanypus: 1-i,
2-N 13- TUN;
2) BTOpUYHas (NpuUOBpETeHHas): anMMeHTapHas, CoH-
TaHHaA (TpaH3MTOPHAA U NOCTOAHHAA), IHTepanbHas;
3) runepokcanypus, pa3BMBalOWAACA MO NPUYMHE Ha-
NIMYUA CaMOCTOATENbHOI maTonorum noyek (nueno-
HethpuT, rugpoHedpos, CTPUKTYPbl MOYETOUHWUKOB
v ap.);
4) runepokcanypus, 06ycnoBieHHas HeCcTabuabHOCTbIO
MOYEYHbIX LUTOMEMOPAH.
lMepBuUYHas runepokcanypus — pefKas ayToCOMHO-pe-
LeCCMBHAsA MATONOTUSA, KOTOPas OTHOCUTCA K OpaHHbIM
3abonesaHusM. CocTosHME COMPOBOXAAETCA Ype3Mep-
HOW BbIPAbOTKOI OKCanata Mo MPUYMHE HapyleHus
HOpPManbHOrO NpeBpalieHns TNUOKCKUNATa B NeYeHu.
Mpu 370i thopme 3a60NeBaHUA IKCKPELMUs OKCanatos
LOCTUTAeT OrPOMHbIX Ludp (> 1 MMOnb B CYTKM), 4TO
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CBA3aHO C NATONOTMYECKUMU U3MEHEHUAMU HOPMasib-
HOro meTabonu3ma 3HLOreHHoro okcanarta (70%), KoTo-
pblii 06pasyeTcs nyTem pacnaga ackop6uHosoit (30%)
u ranokcaneBoi kucnotsl (40%).

MepBuyYHas runepokcanypus noapasgensercs Ha 3 Tuna
B 3aBMCUMOCTM OT fedeKkta (epMeHTOB, MpUHMUMAlO-
WMX yyacTMe B Pa3MYHbIX NpeBpalieHnaxX OKcanaToB
B OpraHusme.

MepBuyHas runepokcanypus 1-ro Tuna (80% cnyyaes)
BO3HUKAET B pe3y/ibTaTe reHeTUYeCKU 0OYCNOBNEHHOI
He[0CTAaTOYHOCTM MEYEHOYHOro, MepoKCUCOMaNbHO-
ro QepmeHTa anaHWH-rIMOKCUNATaMUHOTPaHChepassl,
BUTAMUH B-3aBMCMMOro, y4acTBYIOWErO B XUMUYECKUX
npeBpaleHnax FN1MoKcunaTa B TrAWUMH. Bcnepctsue
3TOro rNMOKCKUNAT pacnajaeTcs [0 OKcanarta nop BO3-
AeNCTBMEM NnaKTaTAernfporeHassl, a 3aTeM NPOUCXOAUT
NOCTOAHHOE HaKOoMeHMe OKcanaTa v ero conem B TKaHAX
opraHu3ma (pa3suBaetcs okcanos) [10].

MepBuyHas runepokcanypma 2-ro una (10% cnyyaes)
nposBASeTCA No npuyuHe fecduunuta GepmeHTa rNnOK-
cunatpepykTassl (TMAPOKCMNMPYBATpeayKTaskl), KOTo-
pbIi KOAMPYET LUTO30MbHbIA cneunduyecknin epmeHT
TMAPOKCUNUPYBATPeayKTasy UM MUTOXOHAPUANbHbIN
thepmeHT rnmoKkcunaTpeaykrasy. YkasaHHble epMeHTbI
Cnoco6CTBYIOT KaTaiu3auuu npouecca npespalleHus
rmppokcunupysata B D-rauuepat u rnmokcunata B ru-
konat. MocnepHue ABNAIOTCA NPeALECTBEHHUKAMU OK-
canata u L-ranuepara [11].

MepBuyHas runepokcanypua 3-ro Tuna BO3HMKaeT
BCneacTene mytauuin reHa HOGAI, KoTopbli KOAMPY-
eT hepMeHT 4-ruapoKCU-2-oKCUrnyTapaT-anbaonasy
cneunduyeckuii - aAa  neyeHu, MUTOXOHAPUANBHOIO
NPOUCXOXAEHUA, C pa3BUTMEM [MKONEBOW auuay-
puu. Tpetuid Tun BCTpevaetcs npumepHo y 5% na-
LUMEeHTOB C MEepBUYHOI runepokcanypuein [12,13].
MpnbnusntenbHo y 5% 60NbHbIX NEPBUYHOI FMNEpPOKCa-
nypueii He yaaeTcs 0OHApYKUTb MyTaLMK B reHax, onu-
CaHHbIX Bblle. BTopoit u TpeTuit Tunbl NepBUYHOI rune-
POKCanypun CYMTAIOTCA KpalHe pefKuMu, XOTA MHOTAA
AWNarHoCTUPYIOTCA Y YacCTW NaLNEeHTOB B PernoHax, sHae-
MUYHBIX N0 HepoAUTHA3Y.

BropnuyHas anumeHTapHas runepokcanypua — cocTos-
HUeE, CBA3AHHOE C NMOBbIWEHHbIM NOTPe6IeHNEM NULLEBbIX
OKCanaToB. IK30reHHbIE U IHA0TEHHbIE UCTOYHWUKM NpK-
HUMAIOT HENOCPEeLCTBEHHOE yyacTue B HenpepbiBHOM
obMeHe wWaBenesoil kucnotel. ACKopGUHOBas KucnoTa
W NPOAYKTbI MUTAHWA, HACbIWEHHbIE OKCcanaTtamu, ABNA-
lOTCA 3K30Te€HHbIMWU UCTOYHWUKaMU. K 3HAOreHHbIM —
pasnnyHble NpeBpalleHns B OpraHu3Me B npolecce me-
Tab0sM3Ma aMUHOKUCNIOT FIULMHA U CEPUHA, KOHEYHbIM
NPOAYKTOM pacnaja KoTopbix ABNAETCA Ta camas Liase-
nesas kucnota. lNuwesble okcanatsl B OpraHusme co-
CTaBAAT NpUMepHO 40%, YacTb U3 KOTOPbIX (MPUMEPHO
6-14%) abcopbupyiotcs B KuweyHUKe. [lokazaHo, YTo
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Ype3MepHOe U MOBbIWEHHOE NOTpebaeHne NPOAYKTOB,
cofepalux LaBeneByid U acKOPOUHOBYID KUCIOTHI,
W HU3Koe ynoTpebneHue Kanblus, MPUBOLUT K MOBbI-
WeHHOMY BCaCbiBaHMIO B OPraHM3M 3HAOTEHHbIX OKCa-
N1aTOB, HACHIWEHNIO OKCanaTaMu W YBENWUYEHWIO pUCKA
06pa3oBaHua MoYeBbIX kKamMHel [14]. B Hopme nuwweBLle
OKCanaTbl CBA3bIBAIOTCA C KanbLWeM B KULWEYHUKE U Bbl-
BOAATCA B BUJE COeMHEHUA HepacTBOPMMOro OKCanarta
KanbLus, B OCHOBHOM C Kanom. [loykamu B BMAe OKca-
N1aTOB BbIBOAMUTCA M3OLITOK 0OpasyeMmoil B opraHusme
LaBeneBon KUCNoTbl. B Moye marHuit u HaTpuin cnoco-
0eH CBA3bIBATb OKCaNaThl. IKCKPELMs OKCaNaToOB MaKCU-
ManbHa HeM, TaK KaK YeNoBeK B 3TO BpeMs 6ofpcTByeT
W ynoTpebnseT npoayKTbl, 6oratble YKasaHHbIMU ANUTO-
reHHbIMKM BelecTBamMu. MyTeM 3KCKpeuun noykamu po-
cTUraetcs G6anaHc OKcanaToB B OpraHU3Me, M Npu OKca-
NAaTHOWM Harpy3Ke MaKCMMaNnbHas IKCKpeLus BbIABNAETCA
yepes 4 yaca [15]. MoyeBble KaMHU NOSBAAIOTCA Nocne
06pa3oBaHuWsA oKcanata Kaiblius 1 NepeHachlWeHns 3Tu-
MK conamu moumn. OKcanatbl NPaKTUYECKN He pacTBOpA-
t0TCSA B BOJiE, MO3TOMY CMOCOOHBI NOBPEXAATh MOYEYHbIif
anutenuin, npuoaa, nomumo MKB, k HedponaTum u xpo-
HUYECKO 60NE3HN NoYeK.

BropuyHas cnoHTaHHas runepokcanypus BCTpeyaer-
€A valwe B AETCKOM Bo3pacTe. BTopuyHasa cnoHTaHHas
TPaH3UTOpHAsA rMNepoKcanypus pa3BuBaeTcs Ha ¢oHe
OCTPbIX UHTEPKYPPEHTHbIX 3a601€BaHNI U XPOHUYECKNX
3aboneBaHUit COeAUHUTENbHON TKAHU (COELUHUTENBHO-
TKaHHOW [MCNAA3NKM) U MOXET ucyesaTb nocie Bbi3[o-
poBneHus ot Hux [16]. B nutepatype Takxe onucaHsl
cNyyan BO3HUKHOBEHWS [AHHOr0 COCTOAHMA Ha (oHe
nepeHeceHHoit OPBW, ogHo06pa3HOro nutaHus 1 npu
runosutammHosax A, B1, B6 [17].

BTopuyHas cnoHTaHHas MOCTOSAHHAs rUNepoKcanypus
CONPOBOXAAeTCA NOCTOAHHBIM BbijeNeHNeM CoNeil OKCa-
nata KanbLus Noykamu U NpuBOAUT, B KOHEYHOM UTOTE,
K XPOHMYECKON moyeyHON HepocTaToyHocTH. OnucaHo
MHOXeCTBO MPUYUH AnA ee pa3BuTUA. PasznuuHble Ha-
pyWeHUs YpOAMHAMUKM, BOCManUTeNbHble 3abonesa-
HMA NOYeK Ha (OHe NMPOLECCOB MEPEKUCHOro oKucne-
HUA INUMUAOB U HeGNaronpusTHbIX YCNOBUI BHELWHEI
Cpefbl NPUBOAAT K MOYEYHON OKCanypuu 3a cYeT no-
BpeXaeHus OasanbHbix MeMOpaH MOYeYHbIX KaHasb-
LEeB U COCYA0B aKTUBHbIMK hopMamu Kucnopopa [18].
Mpn 3Tom npoucxoanT otnoxeHwe tocdaTa Kanbums
Ha 6a3anbHbIX UMTOMEMOpaHax, U MOSBAAITCA oyaru
BOCMafeHus, sBAsAOWMecs cybcTpaToM pns npukpe-
NAeHWUs coneil U MUKPOKPUCTaNNOB Oyaywux Moye-
BbIX KaMHeil. MemOpaHHble Be3UKy/bl U UHTEPCTULM-
anbHbIE  KONNareH KanbUuduUUpYOTCA U NPUBOAAT
K fanbHeilleMy YBeNMYEHUIO U «HApacTaHWio» KaM-
Heli. [pu HenocpefCTBEHHOM KOHTaKTe BHOBb MOABWB-
WKXCA KaMHeld ¢ MOYOW NPOMCXOAUT 3aMeHa noBepx-
HOCTHbIX cnoeB ocdarta Kanblusa Ha OKCUA Kanblus

Ochnypml NP BOCMNAJIUTENbHBIX 3U60ﬂeBGHMﬂX
KuweyHuka (0630p nuTepartypsi)

C NOABNEHMEM CyBINUTENUANbHBIX NEPBUYHBIX LEHTPOB
KpUCTanAn3aLuum, Tak HasblBaeMblx Onswek PaHpanna
[19].

BTopnyHas aHTepasbHas runepokcanypus obycnosneHa
NOBbIWWEHHON abcopbLMeit OKcanaTos W Yalle BCEro Ha-
6nopaetcs npu B3K. Paccmotpum aty dopmy runepok-
canypuu nogpobHee ¢ U3y4yeHWEM MeXaHW3MOB ee pas-
BuTus. Cpean Bcex 3abonesaHuii KT 6onblioe Mecto
3aHumatoT B3K. BHekulweyHble NposBReHUs npu 3TOM
KoneGMIoTCA B [JOCTATOYHO LMPOKOM AManasoHe, Co-
cTaBnsiowem ot 6% po 46% [20]. MexaHu3Mmbl B3au-
mocBa3u mexay B3K n nopaxeHuamu noyek nsyvawTrcs
AOCTATOYHO [LAaBHO, rY6OKO U cepbe3Ho. Moyesas v nu-
LeBapuUTENbHAs CUCTEMBI TECHO CBSA3aHbl MeXay Co60ii.
N3BecTHO, 4TO B Npouecce hunoreHe3a MOYeBbIBOAALLASA
cuUcTeMa yHacnenyeT OT KUWEYHOW CUCTEMbI XapaKTep-
Hble Ans Hee YepTbl. 0TYACTU MEXKAY HAMU COXpaHseTCs
00LWKil NNaH CTPOeHUS, GYHKLMOHUPOBAHUS, PETYNALUY,
peakuuu W OTBeTa Ha NaToreH B HOPME U MpW naTtono-
Ty, obLiMe NPUHLMNLI PA3BMTUS NATOJOMMYECKOro Npo-
Lecca, a Takxke obLasn cxema CTPOEHUS OpraHoB pac-
cmaTpuBaembix cuctem [21]. Mbl yxe ynomuHanw, 4to
pacnpoctpaHenHocTs MKB npu B3K Bbiwwe, yem B 06weit
nonynauuu. CTouT OTMETUTb, YTO OCOGEHHO CTpagatoT
NauMeHThl, C paHee MepeHeCceHHbIMU XUPYPrUYECKUMH
BMeLLaTeNbCTBAMU HA PasUYHbIX OTAeNax KUWeYHWKa:
TOTanbHasA KOJIKTOMUA C UNEOCTOMUEN, pe3eKLns TOH-
KO KMLLKW MNU KULLEYHOe WYHTMpoBaHue [3].

MKB v runepokcanypus — nposiBNEHWUA HEAYTOMMMYH-
HOro BHEKMWeYHOro Bo3aeiicTana B3K Ha opraHusm ye-
7I0BEKa M YaCTo BCTPEYAIOTCA Y NALUEHTOB C KULIEYHBIMU
nopaxeHnusamu. Kpome TOro, fokasaHo, 4yTo npu nio-
ObIX M3MEHeHUAX BCACbiBAHUS XWUPOB (MYKOBUCLMAO3,
XPOHWYECKUI NaHKPeaTuT, CUHAPOM KOPOTKOM KULIKMK,
COCTOSIHUA nocne 6GapuaTpuyeckux onepauuii v ap.)
HabMIOfAeTCs MOBbIWEHHOEe BCAaCbiBAHWE OKCANaToB
B KuweyHuke. KuweyHnk cnocobeH BcackiBaTh OKcana-
Tbl HA NPOTAXEHWM BCEro TPakTa, OAHAKO NMOKa3aHo, YTo
BO3MOXHa W ceKpeLus okcanaTos. Tak, cekpeuus okca-
N1aToB 6OMble B NPOKCMMANbHOW YaCTW TOHKOW KULIKK,
a B AMUCTanbHOW BO3MOXHA Toabko abcopbuus. Tonctas
KWLWKa cnocobHa kak abcopbupoBaTh, TaK U CEKPETUPO-
BaTb OKCanatbl. TOHKas KULKa UrpaeT BefylLyo pofb BO
BCACbIBAHMW OKCaNaToB, HO HEOOXOAMMO, YTOObI OHM Ha-
XO[LMNUCh B MOHM3MPOBaHHOW hopme. B HacTosAwee Bpe-
MS OMMCaHO U AOKA3aHO MHOXECTBO BapuMaHTOB TPaHC-
nopTa OKCanaToB B 3HTEPO- W KonoHouuTax. Hanpumep,
AT®-3aBuCUMbIE KaHasbl U HECKONbKO TUMOB aHUOHHBIX
6enkoBbix 06MeHHUKOB cemeiicTa SLC26 (Solute Carrier
family 26), 13 KOTOpbIX B KULWEYHUKE HAlLEeHbl NOATH-
nbl A2, A3, A6. Bo Bpems cBoeit paboTbl JaHHbIe 0OMeH-
HUKM CnocOOHbI y4acTBOBATb Kak B CEKpeLuu, Tak U B
peabcopbuus okcanatos. meloTcs paboThl, NoKa3biBa-
folWMe UX posib B YBENUYEHUN KULWEYHOFO BCAChIBAHNA
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OKCanaToB, pPa3BUTUM TUnepoKcanypuu u chopmupoBsa-
HUM MOYeBbLIX KaMHell [22]. B HacToslee BpeMs Bus-
HUE KULIEYHbIX HAPYLIEHWI Ha NOABNEHUE OKCaNnaTHOro
YPOANTMA3a U3YYEHO NIyYLLEe BCErO.
Okcanar-cBs3biBalolUMe MUHEPanbl: KanbLui, MarHuii,
LMTPaT, a TaKxKe oKcanaT-nepepabatbiBaiowme bakTe-
pUMW, HAXOLALMECA B KMIIEYHUKE, CIOCOOHBLI OKa3biBaTh
BJAWAAHME Ha BCacbiBaHWe okcanatoB. B npocseTe Kku-
lIeYHMKa CcnocoOHbl 06pa3oBbIBaTLC HEPACTBOPUMblE
KOMMMEKCbl C OKcanataMu noj BO3LENCTBMEM WMOHOB
Kanblus W MarHus, 4TO NPENnATCTBYET UX BCACbIBAHMWIO
W ynydwaet BbiBEAEHWE C DeKanuaMm, a Takxe 3Hauu-
TeNIbHO CHUXAEeT BbiBEeAeHMe noykamu [23].
Oxalobacter formigenes — o6nuraTHbil rpamoTpuLa-
TeNbHbI aHa3pob, OKasbiBaloWMA OrpoOMHOE BAWAHUE
Ha COAEepXaHue oKcanatoB B Moye. ITOT MUKpoopra-
HU3M MpPOSABASET CUMOUOTUYECKUE OTHOLEHUS C Yeso-
BEYECKWUM OpPraHU3MOM, UCMONb3Ys OKCanaThl B Ka4ecTBe
nUTaTENbHOTO CybCTpaTa ANs BOCNONHEHUA CBOUX IHEP-
reTMYecKux NoTpeOHOCTeN, TEM CaMbIM CHUXAs UX KOH-
LeHTpaLMio B Nia3Me KPOBU U Moye. [1nA CBOEro BbIXU-
BaHWS OH MCMOMb3yeT nuueBble okcanatel. Oxalobacter
formigenes nmeet fBa OCHOBHbIX hepMeHTa — oOKca-
nun-KoA-pgekapbokcunasy un dopmun-KoA-tpaHcdepa-
3y, KOTOpble OCYILECTBAAIT XMMUYECKUEe NpeBpalyeHuns
OKcanarta B MpoCBeTe TOACTON KUWkK [24]. Mytem Bo3-
LENCTBMA Ha XNOPUA-0KCANaTHbIN aHUOHHbLIN 0OMEHHUK
CFEX/SLC26A6 KNeToK KMWEYHOro 3MUTENUA OH yBenu-
YMBAET KMWEYHYI0 CEKPEeLMio U yMeHblaeT peabcopb-
umto okcanatos [25]. Siener u coast. (2013) nokasan,
yto 3acenexue Tonctoit kumwku O.formigenes Gonee
YyeM B TPM pas3a yMeHblaeT COfEpaHWe OKCanaToB
B NJa3Me KpPOBW W CIYXWUT MPOTEKTUBHbIM (haKTOpOM,
LOCTOBEPHO CHMKAIOWMM PUCK PeuuanBa OKCanaTHOro
yponutuasa [26]. Vimetotca faHHble HabnwaeHNH, Noa-
TBEPXKAAOLME NOTEHLMANBHYIO POb U LPYTUX MUKPO-
OpraHu3MoB, CMocoGHbIX nepepabaTbiBaTh OKcanatbl
B kuweyHuke: Eubacterium lentum, Enterococcus fae-
calis, Lactobacillus acidophilus, Bifidobacterium. Tem
He MeHee, HeoOXOAMMO NPOBOAUTL AOMOJHUTESNbHbIE
WccnefoBaHus, 4ToObl YCTAaHOBUTb TOYHYID MPUYMHY
M MexaHW3Mbl CNefCcTBUA 3TOW B3aMMOCBA3W. B Hacro-
flee BPEMA CyLLECTBYET OFPOMHOE KOMMYeCTBO paboTt
Mo M3Yy4YEeHUI0 MUKPOOUTOTHI KMLWEYHWUKA, HO BCE PaBHO
0CTalOTCA HEPACKPbITLIMU HEKOTOPbIE BOMPOCHI: OTKYAA
M KakuM 06pa3oMm NoABAAIOTCA U 3aCeNsoTCs MUKPOOp-
raHW3Mbl B KULWEYHKKe, CNOCOBCTBYIOLME PA3OKEHMIO
OKCanaToB, CyLWeCTBYIOT M HaKTOPbl, BAUAOLME HA WX
NONyNALMI0 U Pa3MHOXKEHNE, U U3MEHAETCA N UX YUC-
neHHocTb U 3aceneHue npu B3K? [27]. OpHa pabota
C Manoii BbIGOPKOI NaLMeHTOB NOKa3ana, YTo naLueHTl
¢ B3K pexe, yem 3g0posble (10% 1 56%, COOTBETCTBEH-
HO), ABNAlOTCA HocuTenamu B KnweyHuke O.formigenes.
A 370, B CBOIO o4epedpb, CKa3anoCb Ha MOBLILEHHOM
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YPOBHE KanbliM- W OKCanaTypuu C NoBbllIEHMEM pUCKa
passutus MKB [28]. HemaBHue wnccnepoBaHus poka-
3anM, YTO CcyllecTByeT 6onee BbICOKMIA PUCK pa3BU-
M HedponMTHA3a NpU NPUMEHEHUM AHTUOUOTUKOB,
KOTOpble M3MEHAIT MUKpPoOWMOM KuweyHuka [29,30].
MoaTBepXAeHNA 3TOMY (aKTy yKa3aHbl B UCCNEe[0BaHNM
13 VIHAMW, roe NoKasaHo, YTO MaLMUEHTbl, NPUHUMABLLNE
aHTUOMOTUKM, MMEIOT MEHbLUYIO 3aCeNeHHOCTb Kuley-
Huka 0.formigenes u nopBepxeHbl GoONblIeN YacToTe
paszsutus MKB [31]. Takxe [OKa3aHO, YTO CHUXeHUe
KONOHM3aLUMN AAHHBIM MWUKPOOPraHW3MOM NPOUCXOANT
C TEYEHUEM XMU3HU WU YMEHbLIAETCA B 3PENOM BO3pac-
Te. lpumepHo y 20-40% B3pocC/biX 3A0POBbIX NOAEN
0.formigenes He obHapyxuBaetcs [32].

OfHMM M3 BaXKHbIX (AKTOPOB, O KOTOPOM 006s3aTeNb-
HO CTOMT YNOMSHYTb, CNOCOOCTBYIOWMM 06pa30BaHuMI0
KanbLuii-OKCanaTHbIX KaMHel B NouYKax, ABNAETCA M-
nouutpatypus. lllenoyHas peakuus mouu obecneyu-
BAeTCA NyTeM COAepXaHus B MOYe LUTPATOB, KOTOPbIE
CNOCOGHbLI CYKNTL XeNaTopaMu KabLusa U NOALEPHKM-
BalOT HOPMasbHbI usmnonornyeckuii bycdep. Uutpats
TaKkxXe 3aMeAnaloT CMOHTAHHYIO HyKneauuto, ariome-
paLuio, MpeunMnuTaLuio U cefUMeHTaLmnio KpucTanios
oKcanata Kanbuus. Takum o6pa3om, 3aMeanserTcs poct
KpUCTannoB oKcanata Kanbuus u Qocdata Kanblus
3a cYeT NpUCYTCTBUS LNUTpaToB B Moye. [Tpu cekpeTtop-
HOW anapee Ha toHe B3K npoucxoaut noteps Gukap-
OOHATOB KMIWEYHUKOM, BO3HWUKAET aLuuio3, No npuunHe
KOTOPOro LWUTPaThl YCUMNEHHO BCACbIBAIOTCA KUWEYHU-
KoM, u pa3BuBaetca runouutpatypua. Ecnm passuea-
eTcs CUMHAPOM Manbabcopbuuu, To B NpocBeTe KUWKK
MOTyT 00pa30BbIBATLCA HEBCOCABLIMECS XKUPHbIE KUC-
noTbl. MocnefHue yMeHbWAT KOHLEHTpaLWio cBobog-
HOro Kanblus, 00pa3ys Mblna Npu B3auMOLENCTBUM
C €ro MoHaMu, YTo ABNAETCA CNeLCTBUEM NOBbIWEHHOTO
BCACbIBAaHWA OKCaNnaToB U CONPOBOXAAETCA 3HAUYNUTENb-
HbIM yBennyeHuem okcanypun [33]. VimetoTcs HayuHble
[I0Ka3aTeNbCTBa, YTO Yy BONbHbIX C CUHAPOMOM Ma-
nbabcopOLUMM Nocne NepeHeceHHON pe3eKLUn TOHKOIA
KMIWLKWM MMeeTCA YeTKas KOppensLus Mexpay CTeneHbio
CTeaTopeu, BbIPAXKEHHOCTbIO OKCanypuwu, CHUKEHWEM
COAEpXaHWsA LMTPATOB B MOYe U pa3BuUTUEM Hedponu-
TMasza [34]. Y nauMeHTOB C NaToONOrMYECKUM OXUpe-
HUEeM, nepeHeclunx GapuaTpuyeckme onepauun Ha Ku-
WeYHMKE Y NPUHUMAIOWMX MHTUOUTOPBI IHTEPOAMNA3I,
[I0Ka3aH MOX0XUN MexaHW3M KaMHeo6pa3oBaHuUs B MO-
yeBblx nyTax [35]. Mpu B3K c npodysHoit auapeeii
3HAYUTENIbHO YMEHbLIAETCA 00bEM BbILENAEMON MOYM,
CNnefoBaTeNbHO, YBENMYMBAETCA €e KOHLEHTpaLms, 4To
ABNAETCA ele OfHUM JOKa3aHHbIM MEXaHU3MOM KaMHe-
o6pasoBaHusa. K Tomy e auupos npuBosuT K runep-
KanbLuuypum [36].

[ns Toro, 4ytoObl OKCanaTHble KaMHW Morau chopmu-
poBaThbCs B MOYEBbIX MyTAX, HEOOXOAMMO Hanuuue
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LEHTPOB KpUCTanim3auuu. B kayecTBe Takux LEHTPOB
BbICTYMAT KpucTannbl ypatoB. [lo3Tomy runepypu-
KO3ypus ABNAETCA AOMONHUTENbHbIM (hakTopoM, crno-
COOCTBYIOWMM OKCANaTHOMY KamHeoGpasoBaHuio. [ie
TPeTU NpoAyLMUPYEMOIl B OpraHM3Me MOYEBOW KUC/IO-
Tbl BbIENAETCA NOYKAMU, OCTaNbHAA — C Kanom yepes
XKT. OgHako He cToMT 3a0biBaTb, YTO OMMUCAHbI MyTH
BbIBEiEHMSI MOYEBON KUCIOTbl Yepe3 KOXY W CIIIOHHbIE
Xenesbl. Yrnekucnbli ra3 MU aMMOHUWA — KOHEYHble
XUMUYECKME 3NIEMEHTbI, 40 KOTOpbIX B MPOCBETE KU-
WeyHMKa pa3pylliaeTcs MouyeBas KWUCNOTa KULWEYHON
Mukpodnopoi. Mpu guapee Habnogaetcs noteps 6u-
KapboHaTOB, YTO BAUAET HA KUCIOTHOCTb MOYM M NpH-
BOOUT K e€ auupgudukauyuu. Yke B cnabokucnoit (npu
pH < 5,5) cpefe MoyeBas KMUC0Ta NI0X0 pacTBOpsAeTCs
B BOfE W KpucTannusyetcs. Menkue Kpuctanibl ypata
HAaTpWUs CTAHOBATCA LEHTPAMM KpucTannusauuu pans
oKkcanaToB. HapyweHus MUKpohopbl KMIWEYHUKA NpU-
BOAAT K YBENMYEHWUIO NPOAYKLMUM BOLOPOAHbIX MOHOB
B MPOCBETE KWLWKM, YTO MOXET NPUBOLUTb K Pa3BUTUIO
aumpo3a 1 06pa3oBaHMI0 ypaTHbIX KaMHel — 370 ele
OJMH U3yYeHHbIN MexaHu3M [37].

BaxkHol npuyMHOW yponuTMasa ABNAETCA 3HAYMTENb-
HOe yMeHbleHWe KOMYeCcTBa B MoYe creyuduyeckmnx

MPOTEMHOB — WHIMOUTOPOB arperauuu U Kpucran-
nusauuu. B HacTosiee Bpems 4YenoBeyecTBy M3BecT-
Hbl MPOTEUHbl — WHIMOGUTOPLI 06pa3oBaHUA Kanb-

LMA-0KCanaTHbIX U  Kanbuuii-ocdaTHbIX KaMHen.
My6naukauuit, ocBewWwalowmnx ONUCaHUe W U3ydyeHUe
cneunduyYeckux NpoTeMHOB, CNOCOOCTBYIOWMUX YMEHb-
WeHWNI0 KPUCTanInM3aummym MoYeBON KUCNOTbI, HAMU He
06HapyKeHo.

Hanbonee u3yyeHHbIMW B 3TOW oM ABAAKOTCA LUTpaT
n mariui. CTOMT OTMETUTL, YTO, MOMUMO BbILIEOMUCAH-
HOro, MarHuii Takxe cnocobeH MHrMbuposaTth arpera-
UMIO M POCT KPUCTA/IIOB MOYEBbIX KaMHel. Abcopbuus
MarHuA BeaWKa B AUCTANbHOM OTAENe TOHKOTO Kuliey-
HUKA MyTeM MacCuBHOW Auddy3nmn, Tem He MeHee, Cy-
LWeCTBYIOT MexaHU3Mbl aKTUBHOrO TPAHCMOPTa MarHus.
OcHoBHas posib B CTAHOBJIEHUM U PEryINPOBaHKUM NPO-
Lecca BcacCbiBaHUA MarH1a 1 KanbLua NpuHaanexunT Bu-
TamuHy D.

B nutepatype Takxe onucaH pag MHTMOUTOPOB Kpw-
CTannu3aumy, TakWx Kak HeopraHuyeckun nupodoc-
tat, xoHppouTMHCynbtat, HedpoKanbuuH, Genok
Tamma-Xopcdanna, 0CTEONOHTUH, YPONOHTUH U UHTep-
O-TPUNCKH. Y naumeHToB ¢ bonesHbio KpoHa HapyleH
CMHTE3 OCTEONOHTUHA U YPOMOHTUHA, HAa POHE MHOXKe-
CTBeHHbIX MyTauuii reHa OPN/SPP1. Takxe npu 3Tom
BblpaXkeHo HapylaeTcs BbipaboTtka IL-22 [38]. Mpu B3K
VYBENWNYMBAETCS KOHLLEHTPALMsA B KPOBU YPOBHA NPOBOC-
nanutenbHoix uutokuHos IL-1, IL-6, a Takxe dakTopa
HEKpPO03a OMyX0K, YTO XapaKTepHO Ha POHe CUCTEMHOTO
BocnanuTtensHoro otseta. Kak cnepctesue, npoucxoput
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aKTUBaLMA OCTEOKNACTOB M pa3BMBAeTCA OCTEONOPO3.
OcTeonopo3 NpUBOANT K rUnepKanblLMeMnu, NoBbIlLEeH-
HOMY YPOBHIO BbIBElEHMA KalbLMA NOYKaMKU U pacnpo-
CTpaHeHHOMY yponutuasy [39].

Y naumenToB ¢ B3K HapyweHue notpebneHus Kanbuus
ABNAETCA NPUYMHOI MOBLIWEHHOTO pUCKa HedponuTH-
asa. B nutepatype onucaHbl npumepsl, oKa3biBaoLme,
YTO HU3KWIA ypoBEHb KanbUus B NoTpebnsemoil nuiie
yBenuymeaet puck passutus MKB. Tak, nokaszaHo, 4To
yMeHblUeHUEe NOTPEONEHUS KalbLUsA C MONOYHBIMU NPO-
AYKTaMW [0CTOBEPHO COMpPOBOXAAETCA HapacTaHueMm
puUcka cumnTomaTuyeckoro yponutuasa [40]. Toutw
y AByx TpeTei nayunentos ¢ B3K otmeyaeTcsa HenepeHo-
CMMOCTb JIAKTO3bl, NPUBOAALLAA K OFPaHUYEHUIO yNoTpe-
OneHUA MONOYHbIX MPOLYKTOB U KanbLus. [laHHbI Mexa-
HU3M KaMHeoOpa30BaHUs SBNAETCA BeYLUM Y BObHBIX
C BPOX[EHHbIM NAKTa3HbIM JePULUTOM, MO MHEHUI
Vernia c coasT. (2014) [41].
MeTtoabl  BO3MOXKHOM KULIeYHoM
runepokcanypum

Cneundunyeckux MeAMKaMEHTO3HbIX MeTOA0B fleyeHUs
KMLWeYHOW runepokcanypuu, B Tom yucne u npu B3K,
B HacTosillee BpeMs He cywecTByeT [42]. Takxe u He
CYLLECTBYET OTAENbHLIX KIMHUYECKUX PEKOMEHAALMIA
no onuceliBaemoii npo6neme. JleyeHue yalye BCero Ha-
NpaBNeHO Ha YCTpaHeHWe OCHOBHOTO 3aboneBaHus
u npepoTBpalyeHus creatopeu. OfHAKO CTOMT ynoms-
HYTb U Apyrue MeTofbl KOPPeKUWUU KULIEYHOW runep-
OKCanypuu, KaKk y 3[,0pOBbIX NtOfeN, TaK U Y NaLuueHToB
C Pa3IMYHbIMM NOPAXEHUAMN KULIEYHUKA. [lanee Hamu
OyoyT yKasaHbl WMelWMUecs WUCCNeA0BAHUS B 3TOM
HanpaBneHuu.

Ciacci C. u coast. (2008) nokasanu, 4To y NaLuUeHTOB
C Lenuakueit 6e3rniTEHOBAA AMETa CHUXAET YacToTy
06pa30BaHMA MOYEBLIX KAMHEN MO CPAaBHEHMIO C KOHT-
ponbHoW rpynnoi [43]. Mpu HepocTaTouHOCTU BYHKLUK
NOAXENYA0YHON XKenesbl LAUTeNbHOE NpuMeHeHmne dep-
MEHTHbIX NMpenapaToB yMeHbliaeT CTeaToOper W MOXeT
npenoTBpaTuTb yponutunas [44]. Mpu B3K kuweyHyto ru-
NepoKcanypuio MOXHO MpefoTBPaTUTb MeAWUKAMEHTO3-
HOI1 Tepanueii, YToObl CHU3UTb aKTUBHOCTb 3a601eBaHUS
M n30exaTb XMPYPruyeckoi pe3eKLUM TOHKOW KULIKK
[45].

CTaHpapTHOM peKoMeH[auuen no NeYeHuo rnepokca-
NypUM SIBASIETCA yBENUYEHUE NOTPeGNeHus XULKOCTH.
He cTouT 3a6bIBaTh 0 COGNIOAEHUN AUETHI C YMEHbLIEHU-
eM noTpebneHns oKcanaTos, 6enKa, KUpoB 1 NoBapeH-
HOM CONMU C NULell, a TaKKe C yBeNUYeHuem ynoTpebre-
HUA Kanbuusa. OfHAKO Takne AMeTbl AOCTATOYHO TPYAHSI
AN NoAfepKaHus W 3a4yacTylo He cobniofalotcs [46].
OkcanaTHyto Harpysky no KaxgoMmy NpOAYKTY MOXHO
y3HaTb B MOGunbHOM npunoxeHun Oxalate counts unm
Ha caifTe oxalate.org.
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OcHOBOM anf MefMKaMEHTO3HOTO NleYeHuUs ABAAETCA
AHTUOKCUAAHTHAs M MembpaHoCcTabunnsnpylowas Te-
panus, HanpaBieHHas Ha CHUXEHMe runepokcanypum
3a CYeT BO3[ENCTBUA Ha maToreHes uuTomeGpaHona-
Tun. HazHavatTca BuTamuH A, Butamut E, Butamun B6,
acceHumansHble dochonunupbl. B ogHOM U3 HegaBHUX
COO0LeHUI YNOMUHAETCA, YTO NaLMeHTaM C FMNepoK-
canypueit CTOUT BO3AepXKaTbCA OT NpMeMa BUTaMUHA
C » 3ameHUTb ero, Npu HeoOXOAMMOCTM, Ha Lpyrue
AHTUOKCMAAHTLI. Hanpumep, Ans 3TON LeAU MOXHO
MCnonb3oBaThb NMPOLUCTEUH. ABTOpaMM YKa3aHo, Y4To
nepopasbHO BBEEHHbI NPOLUCTENH MOBLIWAET TKa-
HEBble YPOBHM aHTUOKCUJAHTA rayTaTuoHa [47] u cHu-
WaeT 3KCKpeuuto okcanatoB Ha 20-30% y 300pOBbIX
nopen [48].

UuTtpat Kanbuus obnagaet BenuKonenHoi 6uogoctyn-
HOCTbIO U1 Jlyylle YKpenaseT KOCTHYIO TKaHb N0 CpaBHe-
HUIO C KApOOHATOM KanbLua [49]. Bbiwe mbl yiKe yKasbi-
BanW, YTO y NALMEHTOB C KMULIEYHON runepokcanypuen
4aCTo NPOABAAETCA TMNOLUTPATYpUsA, MO3TOMY Nepo-
panbHas Tepanus LMTPAaTOM NpensTcTByeT ob6pa3oBa-
HUIO MOYeBbIX KaMHel [50]. PaznuyHele pacTutenbHble
YPOCeNTUKM C JOKA3aHHBIMU CBOCTBAMMU MOTYT YCUH-
BaTb JMype3, CnocoGHbI CTabUAU3MPOBaTh MeMOpaH
KNeToK, noanepxueatb pH Mo4u B HYXKHOM Juana3oHe
1 CBA3bIBATb KaNbLUil B XeNaTHble KOMNeKChl. Mo3Tomy
pacTuTenbHble YPOCENTUKM HaLWAKM LWUPOKOe npume-
HeHWe B eXefHeBHOW KAMHUYECKON YpONOrnyecKoi
npakTuKe.

HoBol noTeHUMaNnbLHON CTpaTerneit NeYeHns KUWeyHo
rMnepokcanypum MoXeT cTaTb epmeHTaTUBHAsA ferpa-
paums okcanata B XXKT ¢ ucnonb3oBaHuem nepopasnb-
HOro npenapaTta okcanataekapbokcunasbl [51]. K co-
XaNeHuIo, B HaleN CTpaHe Noka HeT TakMX npenapaTos.
B CWA cywecTtByeT ABa npenapata Ha OCHOBE OKcanat-
nekap6okcunassl: Oxazyme u Reloxaliase, no KoTopbiM
NpOXoJAT UccnenoBaHus no ceit aexb [52]. Ewe oguH
npenapat Oxabact npoxogut 3 ca3y ocHoBHOro wuc-
cnepoBaHus B Weeunn [53]. B yHuepcutete Anabamsl
(CLUA) npoBOAMTCA KNMHUYECKOE WUCMbITaHWUE C XKMWBbI-
Mmu wrammamm Oxalobacter formigenes pns npeo6Gpa-
30BaHUA HEKONIOHU3UPOBAHHOIO KULWEYHWUKA YenoBeka
B KOJIOHU3MPOBAHHbIA.

[aHHbIX NO BO3AENCTBMIO HAa MOJNIEKYASPHOM YpOB-
He Ha MoHoobMeHHWKM okcanatoB B XKKT Ham Haitu
He ypanocb. Ho 3T0, HECOMHEHHO, fBNAETCA OfHUM
13 BaXKHbIX HanpaBNeHW N0 N3YYEHUIO BAUAHUA HA K-
WeYHy runepokcanyputo. Ponb TpaHcnopTHoro uo-
HooOMeHHuKa SLC26A2 (DTDST: DiasTrophic Dysplasia
Sulfate Transporter) B HacToslee BpeMs O KOHLA He
M3yyeHa U He ACHa. M3BeCTHO, YTO AaHHbIN OOMEHHUK
pacnonoXeH Ha anuKanbHoOW MembpaHe TOHKOW KUWKM
KpbICbl, MPOKCUMANbHOM MOYEYHOM KaHanble KpbIChl,
TONCTOM KWLWKE YenoBeKa U B XOHApoLUTax. BeposTHo,
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HO 3T0 NuwWb npeanonoxenue, SLC26A2 He urpaet Bax-
HOI1 ponu B MeTabo/sM3Me OKCaNaToB B TONCTON KULIKe
u noykax [54]. B uccnepoBaHmaAx Ha Mbllwax NoKasaHo,
yTo reH SLC26A3 (DRA: Down Regulated in Adenoma),
3KCMpeccupyeTcs Ha anuKanbHON MeMbpaHe 3HTepoLm-
TOB, AABAAETCA OCHOBHbLIM TPAHCMOPTEPOM, YHACTBYIOWNM
B TPAHCKJETOYHOM MOF/OWEHNN OKcanata. JTOT TeH
UrpaeT peLlatolLyio posb B TPAHCMNOPTE OKCANaToB B 3H-
TepouuTax nyTeM yMeHblleHUs TPaHCMOpTa OKCanatos
OT CNU3UCTON 06O0NOYKM K CEepo3HOI B NoAB3LOLWHOM
v Tonctoit knwkax. Fen SLC26A6 (PAT1: Putative Anion
Transporter 1) 3kcnpeccupyeTcs B KMWEYHUKE, NPOKCU-
MasbHOM KaHalbLie MOYKM U CepALE, y4acTByeT B TPaHC-
KJIeTOYHOI1 ceKpeLun oKcanaTa B KayecTBe anuKanbHoOro
TpaHcnoptepa [55]. Moka3aHo, YTO MbllWK, Y KOTOPbIX
otcytctByeT red SLC26A6, nmeloT pedeKT cekpeuun
oKcanaTa B KWWeYHWKE, NPUBOJAWMA K YCUNEHUIO No-
TJOWeHUA «YUCTOTO» OKCanata 1 MOABNEHMIO OKCanat-
HO-KasbLMeBbIX KaMHell B MOYE, B TO BPEMA KaK Y Mbl-
LWeW KOHTPObHOW rpynnbl HET OT/IOXEHWIA B BUAE Coneit
u KpucTannos [56]. 3T0 uccnefosaHne NoATBepxkaaeT
TOT aKT, uTo SLC26A6 ABNAeTCA OCHOBHBIM TPAHCMOP-
TEPOM, CEKPeTUPYIOLWMM OKCanaT. 3HaunT, CO BpeMeHeM,
OH MOXET CTaTb HOBOW MULIEHbIO B KMLWIEYHUKE ANA Ne-
YeHUs OKCanaTHO-KaNbLMUEBOrO YpOaNUTHA3a C MPUMEHe-
HUEM IEKapCTBEHHbIX NpenapaTtos [57].

NmeeTcs coobueHne, yto noHoo6GMeHHMKM SLC26A1
u A7, Haxo4ALWMeECA B NOYKAX, TAKKE MOTYT y4acTBOBATb
B TPAHCNOPTE OKCanaToB, HO UX POJib O KOHLA HE U3y-
yeHa [58].

B nuTepaType noapobHO onMcaHbl M MPOAOJKAIOT U3-
y4aTbCA MexaHW3Mbl TpaHCMOpTa OKcanaTtoB npu no-
MO MOHOOOMeHHUKOB cemeitcTea SLC4. Monunentup,
SLC4A1 wnpoKo 3KCMpeccupyeTcs B 3pUTpoOLUTax M B
MHTEPKaNMPOBAHHBIX KNCNOTOMPOAYLMUPYIOLWMX KNeTKax
TMNa A NovyeyHoro cobupartenbHoro KaHanbua. Mytauuu
theHOTMNA [AHHOTO reHa B MOYEYHbIX KaHaiblax npu-
BOAAT K auuaudukaumm moun u okcanypuu. Moaxozsl
K OrpaHU4eHWio MNapalLenloNfspHOTO TPaHCNopTa OK-
CanatoB Takke MoryT ObiTb 3dhdekTuBHbiMM [59].
MaHunynupoBaHue 3TUMKU TPAHCNOPTEPAMU MOXET NpU-
BECTU K CHUXEHUI0 abcopOLuum okcanara.

3AKJTIOYEHUE

FeHeTUYeCKN [EeTepMUHUPOBAHHbIE OCODEHHOCTU Tre-
HOB peLenToOpoB M TPaHCMOPTHbIX CUCTEM OpraHu3-
Ma, UX CTpOeHMe W NpuobpeTeHHble MyTaLuW BAWSAIOT
Ha MexaHW3Mbl 00pa30BaHWsA KaMHEll B MOYEBbIX NYTAX.
B3K 3HauuTenbHO NoBbIWAKOT PUCK BO3HUKHOBEHUS He-
tponuTrasa 3a cyeT oKcanypuu.

Heobxopumbl panbHedline WCCNeLOBaHUA TpPaHCMOp-
Ta OKcanaTtos, nepepaboTKM OKCanaToB MOYKaMK, Poau
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OKUCNUTEIbHOTO CTPecca, aHTMOKCUAAHTOB M MeTabo-
JIN3MA aCKOPOUHOBOW KUCNOTHI C LIeIbio NOSIBEHUIO HO-
BbIX METOLOB JIEYEHUA TMNEPOKCANypuK B GaMKaiiem
yayuwen.

AKTyanbHOM ocTaeTcs Npo6iemMa KOppeKLuuu KuweyHom
OKCanypuu Kak y 340pOoBbIX Ntofel, Tak U y nauueHToB
C pasNNYHLIMU NOPAXEHUAMMU KUILEYHWUKA, NOITOMY He-
06X0AMMO NPOAOIKUTL HAYUYHbI MOWUCK C NEPCNeKTUBa-
MU pelleHnsa JaHHOro Bonpoca.

AHunoHoo6MeHHUKM SLC4 1 SLC26 urpatoT He3aMeHUMYIo
ponb B NOLAepXaHUKM romeocTasa OKCanatoB M JaioT
HoBoe npepcTaBnenne o MKB, xoTa ux ponb u3yyeHa
He [0 KOHUa. B HacToAwee BpeMA UMEHHO 3TU aHUOHO-
O0OMEHHUKMN ABNAIOTCA COBPEMEHHOI TepaneBTUYeCcKoi
MULLEHbIO AN NPefynpexneHus BbiBejeHUA OKCanaToB
¢ MoYoii 1 neyenuns MKB.
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McKyccTBeHHbIN MHTENNEKT B AUATHOCTMKE U NeYeHNM
BOCMQMTENbHBIX 30601€BAHMM KMULLEYHMKA
(0630p nuTepatypsi)

®unb T.C., bakynun ULT.

PreOY BO C3IMY um U.U. Meunnkosa Munzgpaea Poceun (Muckapesckuit np., a. 47, r. Cankr-lMetepbypr,
195067, Poccus)

B Hacmoswee 8pems yyeHble U3 pasHbIX CMPAH U3y4aom B03MOXHOCMU NpUMEHeHUs Memod08 MAWUHHO20 06y-
YeHUs 01 NoBbIWeEHUA MOYHOCMU 3HOOCKONUYECKOU U Jy4es0oll dUAZHOCMUKU Y NAYUeHMOo8 C BOCNANUMe/bHbIMU
3a6onesaHusmu KuweyHuka (B3K) kak 0na ymeHbleHus 8peMeHHbIX 3ampam 8payeli Ha onucaHue pesyaLmamos
uccnedosaHull, mak u 0N151 yMeHbleHUs CPOKOB sepuukayuu ouazHo3a. llpoeHo3uposaHue meyeHus B3K Ha ocHo-
8e UcKyccmseHHo20 uHmennekma (MIN) c co30aHuem npo2Hocmuyeckux cyeHapues (modeneli) — ewje 00HO nep-
CnekmugHoe HanpasseHue 8 2aCMpo3HmMeponoeuu. B daHHom 0630pe npoaHanU3UPOBAHbLI OCHOBHbIE HANPABAEHUSA
Hay4HbIX NPOEKMOo8 no BHedpeHuro MV u memodos MAawuHHO20 06y4eHUs B8 OUA2HOCMUKY U NPO2HO3UPOBAHUE
meyerus B3K. Ocoboe sHumaHue 8 cmamee yoensemcs npobnemam, ¢ KOMOPbIMU CMANKUBAOMCA Cheyuanucmsl
npu npumeHeHuu memodos MV, cnocobam ux pewieHus, a Makxe nepcneKmusam ucnosb3o8anus UM y nayueHmos
¢ B3K. lpedcmasneHsbl 803mMoxxHOCMU npumeHeHus VM 0ns CKpUHUH2A KOIOPEKMAnbHO20 PaKA, AHAAU3G MEeOUYUH-
CKUX Kapm.

KJIHOYEBBIE CJI0OBA: socnanumesnsHble 3a601eB8aHUS KUWEYHUKA, S38eHHbIU Koum, 6os1e3Hs KpoHa, uckyccmseHHbIl uHmesniekm, Konopek-
manbHbIl pak

KOH®JINKT UHTEPECOB: asmops! 3a58/1510m 06 0omcymcmauu KoHGIUKMa UHmepecos
ANA UUTUPOBAHUA: Ounb T.C., bakynun W.T. WcKycCTBEHHbI UHTEANEKT B AMArHOCTUKE W flIeYeHUM BOCMANMUTENbHbIX 3ab0neBaHuil
KuweyHuka (0630p nutepatypsbl). Kononpokmonoeus. 2024; 7. 23, N2 3, c. 136-149. https://doi.org/10.33878/2073-7556-2024-23-3-136-149

Artificial intelligence in the diagnostics and treatment
of inflammatory bowel diseases (review)
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St. Petersburg, 195067, Russia)

Currently scientists from different countries are exploring the possibilities of using machine learning methods
to improve the accuracy of endoscopic and radiation diagnostics in patients with inflammatory bowel diseases (IBD)
both to reduce the time spent by doctors on describing the results and to reduce the time needed to verify the diag-
nosis. Predicting the course of IBD based on artificial intelligence (AI) with the creation of predictive scenarios
(models) is another promising area in gastroenterology. This review analyzes the main directions of scientific proj-
ects on the introduction of AI and machine learning methods in the diagnosis and prediction of the course of IBD.
The article pays special attention to the problems faced by specialists in the application of AI methods, ways to solve
them, as well as the prospects for using AI in patients with IBD. The possibilities of using AI for colorectal cancer
screening and analysis of medical records are presented.
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BBEOEHWE

BocnanutenbHble 3a6oneBanus kuweyHuka (B3K) — ato
rpynna XpOHWYECKUX MMMYHOBOCTANUTENbHbIX 3abone-
BaHWI KuWeyHuKa. A3BeHHbI kKonuT (AK) — xpoHuye-
CKOe peLuauBuMpYyIOLLee BOCMaNNUTeNbHOE 3aboneBaHune
TONCTOM KUIKW C PacnpocTpaHEHWEM MOpaKeHus He-
NPepbIBHO OT NpPAMOM KUIWKW B NPOKCMManbHOM Ha-
npasnenun [1]. bonesub KpoHa (BK) — xpoHuyeckoe,
peuuanBupylollee 3aboneBaHWe KenyaoUYHO-KULIEeY-
HOrO TpaKTa HEACHOW 3TUONOTUM, XapaKTepusylolieecs
TPaHCMypanbHbIM, CErMEHTapHbIM BOCNANeHUEM CTEHKM
TOHKOW W/WAKM TONCTON KUWKW UAU BCETO XeNyA0o4HO-
KWWEeYHOro TpaKTa C pa3BMTUEM MeCTHbIX U CUCTEMHBbIX
OCNOXHeHui [2].

Beicokne nokasatenu Bbissnenus B3K oTmeuvaiot-
ca B EBpone (A3BeHHblt kKonut — 505 Ha 100 000
B Hopseruu; 6onesHo KpoHa — 322 Ha 100 000
B lepmaHuun) u CeBepHoii Amepuke (A3BEHHBI KO-
AnT — 286 Ha 100 000 B CLUA; 6one3Hb KpoHa — 319
Ha 100 000 B KaHape), kpome Toro ¢ 1990 roga pac-
TeT 3abonesaemoctb B3K B pa3Buthix cTpaHax Adpuku,
A3uu un t0xHol Amepukm (ans 6onesHn KpoHa npupoct
11,1% [95% [WN: 4,8-17,8%] u ans A3BEHHOro KoAWUTa
npupoct 14,9% [95% [IN: 10,4-19,6%]) [3].

[le6toT B3K MoxeT 6biTb B N06OM BO3pacTe, OAHAKO,
no paHHbiM Peructpa CeBepo-3anagHoro LeHTpa neve-
Hus B3K ®TB0Y BO C3TMY um. N.N. Me4yHuKkoBa, nuK pe-
6iota cumntomoB u AK, u BK npuxoantcs Ha monopoi,
ot 18 po 30 nert, Bo3pact nauuneHTos. [To nuTepaTypHbIM
LaHHbIM, B Poccuu cpepHUil CpoK NOCTaHOBKM MarHo3a
OT MOMEHTa MOABNEHUS MNepBbIX CMMNTOMOB 3abone-
BaHMA coctanfeT oT 1 go 1,5 ner — npu AK n o1 2,5
0o 3,5 roga — npu bK [4,5]. B HacTosiwee Bpems He cy-
lecTBYeT eAUHOr0 3TaJIOHHOIO CTaHAApTa [MArHOCTUKM
B3K [6]. OkoHuaTenbHas nocTaHoBKa puarHosa B3K
Hepenko TpebyeT NpoBefeHNs [OPOroCTOAUMX UHCTPY-
MeHTaNbHbIX METOA0B W CheLManbHON NOATOTOBKW Bpa-
yelt (racTpoaHTeponora, TepaneBTa, XMpypra) oA WH-
TepnpeTauuu pe3ynbTaToB 3TWUX uccnegoBaHui. bonee
TOro, BbINONHEHWE MOAHOrO anropuTMa He WCKIOYaeT
OTCYTCTBME AOCTAaTOYHOrO KONMYECTBa MHPOPMAL MK ANs
NOCTaHOBKM fuarHo3a B3K, yto npuBoguT K gnmtensHbeiM
cpokam BepuduKaLum oKoHYaTeNbHOTO Anartosa [7,8].
OcHoBHbIM NeyebHbIM Noaxoaom ans B3K sensetcs npo-
TUBOBOCNANNTENbHAA U UMMYHOCYNpPeCCHBHAA Tepanus
(cuMcTeMHble TNOKOKOPTUKOCTEPOUAbI, TapretHas WMm-
MYHOCYNpPecCUBHAsA Tepanus, reHHo-uHXeHepHas 6uo-
Jlornyeckas Tepanus). B cooTBeTcTBUM C KOHUenuueit
«treat to target», gonrocpoyHas uenb Jie4yeHus naymneH-
Ta — [LOCTMXeHUe 3HJ0rMCTONOrMYEeCKOro 3aXMBNEHMUA
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npu AKnTpaHcmypanbHoro 3axuenenus npu bK. Mpu He-
GnaronpusatHom Tedenun B3K u HeagekBaTHOI Tepanuu
MOTYT pa3BUBATLCA Pa3NuyHble OCNOXHEHMUA (KNWeYHoe
KpoBOTEYEeHUE, KuleyHble cBUWM, abcuecchl), Tpeby-
folne XMPYPruyeckoro NevyeHus, NpUBOAALME K WH-
BaNMAM3auMM U 3HAYUTENbHOMY CHUXEHMIO KayecTBa
XW3HW nauueHToB. TaK, YyacToTa onepauuit Ha npoTa-
XeHUM BCeN KMU3HM 06bI4HO cocTasnsaeT 50% — ana BK
n 20-30% — pns AK. Mo HaGnogeHusam Bernstein C.N.
u coaBT. (2006), COBOKYMHas 4acToTa XMPYpPruyeckux
BMELATeNbCTB YBENUYUBALTCA NO Mepe AAUTENbHOCTM
3abonesaHus u coctaenset 10-35%, 21-59% n 37-61%
yepe3 1, 5 n 10 net nocne noCTaHOBKMU AMArHO3a, COOT-
BeTCTBeHHO [9].

OcHOBHble BbI30Bbl B sieyeHuun nauneHTos ¢ B3K: 3Ha-
yutensHoe 6pems B3K mns cuctembl 3apaBooxpaHeHus
(cnoxHble MeTofbl AWMArHOCTUKM, LOPOrocTosiiee ne-
YeHWe, 3HaUYMUTENbHAs YacToTa MHBanuausauum npu AK
un BK), oTcyTcTBME NpaKTUYECKOr0 NPUMEHEHUs 3HAHUIA
o0 dakTopax pucka B3K B npodunaktuyeckux uensx, 06b-
€KTUBHblE TPYAHOCTU [UArHOCTUKW 3ab0NeBaHuii B CBSA-
31 C HEJI0CTATOYHOCTbIO TABGOPATOPHO-MHCTPYMEHTASb-
HbIX U MOP(ONOTMYECKUX AaHHbIX ONA BepuduKaLum
[MarHo3a, BbICOKME PUCKU OCNOXHEHWUIA U Xupypruye-
CKOro NleyeHus, HeAOCTaTOYHbIN OMbIT Bpayei nepeuy-
HOro 3BE€Ha B MHTEpNpeTaunu pe3ynbTaToB MHCTPYMEH-
TaNbHOW AMATHOCTUKM, HeLOCTaToOuHasA 3PHEKTUBHOCTD
CyWecTBYOWMUX METOLOB (apmakoTepanuu W Mepuka-
MEHTO3HbIX CMOCO60B NPOdUNAKTUKM peLuaNBOB.

WUCKYCCTBEHHBIA WMHTENNEeKT — MNOMOLWHUK Bpava
B AMarHoctuke B3K

NckycctBeHHblt untennekt (UMW) — 3To komnnekc Tex-
HONOTUYECKUX pELIeHUI, NO3BOASAIOWMUX UMUTUPOBATH
KOTHUTMBHbIE (YHKLUMW YenoBeKa M NoayyaTb Npu Bbl-
MONHEHWUU KOHKPETHbIX 33Aay4 pe3ynbTaTbl KaK MUHUMYM
COMOCTaBUMbIE C WHTENIEKTYaNbHON [AesTeNbHOCTbIO
yenoseka. B ocHose MW nexar meTofbl MaWMHHOIO 06-
yUYeHUs, KOTopble, B CBOIO 0Yepefib, NPeACTaBsAI0T cO60il
maTemaTuyeckme GyHKUMKM. MaTemaTudyeckas mopaesb
B npouecce «0by4YeHUs» HAXOANUT 3aBUCUMOCTU MEXaY
[aHHbIMW B MaccuBe obyvatolleil BbIGOPKM U, TaKUM
obpasom, npuobpertaeT cnocobHocTb Knaccuduumupo-
BaTb AaHHble UAM npeackasbiBaTb ux. Cpepu meTon0B
MalWWHHOrO 00yYeHUs BbliaenseTcs MeTon rnyboKoro
00y4YeHNUsi — 3TO MaTeMaTUYyeCKue MOJenu, UMmeloLue
CKpbITble CI0M, MO3BONAIOLWMNE HAXOOUTb MEHee oye-
BUAHbIE [N 4YenoBeka B3aumoceasu. B 3aBucumocty
OT HalW4yMUs UK OTCYTCTBUS 3Tana pa3MeTku Habopos
[aHHbIX METOAbl MAWMHHOTO 06YYeHUs AenATcs Ha 00-
yuyeHue c yuntenem (c pasmeTkoii) unu 6es yuutens (6e3
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pasmeTku). Pa3meTka AaHHbIX, NPOLECC TPYAOEMKMil
1 [OpOrocToALLMii, NO3BONSET 3aAaTh B 0Oyyatollem aa-
Tacete BbIXOJHblE laHHble W HanpaBUTb CUCTEMY Ha Mno-
MCK 33aKOHOMEPHOCTEN B PaMKax, COOTBETCTBYIOLINX
uenu uccnefoBanus. B meguumHckom NU Haubonbliee
pacnpocTpaHeHu1e Nony4Ynnu MeToabl 06y4YeHUs C yuuTe-
nem (c pasmeTkoit).

3HaumMTenbHbIA POCT UCCe0BaHMit U 06beMa UHBECTU-
uuit B pa3paboTky undposbix TexHonoruii u U B mepu-
LMHe cBA3bIBAOT C npoweawen naHgemunen COVID-19,
Korpa cucrema 3/,paBoOXpaHeHUs BCEro MUpa MUCMbIThI-
Bana KoMoCCanbHylo Harpysky. [acTpoaHTeponorns —
He WCKNIOYeHMe: NO JWUTepaTypHbIM [AAHHbIM, KOJU-
4yecTBO MccnepoBaHuin no npumeHenuto U pna B3K
B MWUpe npakTuyecku yasounocb B nepuop ¢ 2020
no 2021 rr. [10]. B mexpyHapoaHoit 6aze Guomeau-
UMHCKMX uccnegosaHuit Pubmed no 3anpocy «Artificial
intelligence and inflammatory bowel disease» 6e3
OOMNONHUTENbHBIX (UNLTPOB HailigeHa 551 nybnuka-
ums. Mpu atom go 2010 r. — no oAHON nybaMKaLuMK,
3aTeM NPOrpeccuBHbLIN pocT Yucna nybaukauui, ¢ nu-
kom B 2020-2021 rr.: B 2019 r. — 33 nybnaukauuu,
B 2020 r. — 61, B 2021 r. — 107, B 2022 r. — 134,
B 2023 r. — 150 ny6nukaumii.

YyeHble Bcero mupa paboTatoT Hag TeM, YyTobbl LMdpo-
Bble TexHonoruu u UM mornu nomoratb Bpayam, COKpa-
Was BpeMs Ha MCCnefoBaHWe, NOBbIWAA NMPOU3BOAU-
TeNbHOCTb UX TPyLA B YCNOBUAX KafpoBOro peduuuta,
a TaKXXe NOBbILWIAA ANATHOCTUYECKYIO TOYHOCTb Bpaya.

WNCKYCCTBEHHBIN WMHTENIEKT MpU NpPOBEAEHUMU 3H-
AOCKONUYECKON AUArHOCTUKU NATONOrMU TOJICTOM
KULIKU

OfHMM M3 OCHOBHbIX MeTofoB auarHocTuku B3K sasns-
eTcA 3HAOCKOMUYECKOe MCCNefjoBaHUE, KOTOpOe npef-
CTaBNISIeTCA B BUAe N306paXeHUN CNU3nNCTON 060104KH
KUWKK unu B dopmaTe BUAEONOTOKA. [ns 06paboTku
N300paXKeHUn MeTOfAMW MALWMUHHOTO 0byYeHus npu-
MEHSI0T CBEPTOYHbIE HEMPOHHbIE CETU — OAMH U3 Me-
TOROB rNy6OKOro 06yyeHus. Mo MHEHMIO PAfA YUYEHBIX,
B TacTPO3HTEPONIOTUM MMEETCS BLICOKWI MOTeHLMan

551 results

B npumeHeHun NI, 6narogaps BO3MOXHOCTH aBTOMATH-
YecKOro pacno3HaBaHUs U UHTepnpeTaLun usobpaxe-
HWIA Npu aHpockonuu [11].

Tak, Ozawa T.C. ¢ coaBT. (2019) u3 kanucopHuiickoro
VHMBEpcUTeTa CO3[anu CUCTEMY aBTOMAaTU3UPOBAHHOM
3HA0CKONUYECKOW AMArHOCTUKN HA OCHOBE CBEPTOYHOIA
HelpOHHOI ceTn, KoTopas 6bina 06yyeHa OTANYATbL 3H-
Aockonuyeckyto pemuccuio (no wkane Schroeder 0 6an-
NI0B) OT CIM3UCTON 0BONOYKM C NPU3HAKAMMU AaKTUBHOTO
AK Ha Habope u3 26304 1306paxeHuit cnmsucToit 060-
NIOYKW TONCTON KWWKM, NONYYEHHbIX OT 841 naumeHTa
¢ fK, koTopble ObiM pa3meyeHbl B COOTBETCTBUU CO
wkanon Mewo. lMpu TecTMpOBaHMM Ha HE3aBUCMMOM Ha-
6ope 13 3981 n306paxeHuii, nonyyeHHbIx oT 114 naum-
eHToB ¢ fAK, HelipoceTb NPOAEMOHCTPUPOBANA BbICOKYIO
TOYHOCTb B OMpPEeAeNeHUN PeMuccun pAa CAN3UCTON
000/104KM NPAMON KULIKU, U HECKOJIBKO MEHbLLYIO TOY-
HOCTb — [N CM3MCTOM 0BO0NIOYKM NpaBoil M NeBoid
cTopoH Tonctoit kuwkn (AUC = 0,92, 0,83 1 0,83, cooT-
BeTCTBEHHO) [12]. AHanoruyHoe uccnepoBaHue 6bino
nposegeHo Stidham R. (2020), o6yunBwnM MHOTOCTOM-
HYl0 CBEPTOYHYIO HEMPOHHYIO CETb Pa3nnNyaThb IH[OCKO-
MUYeCcKylo peMuccuio u aktusHoe TedeHune AK Ha 16 514
n3o6paxeHuii ot 3082 YHUKANbHbIX MALUEHTOB, U3 HUX
3980 (24,1%) n306paxeHuit 6bI1U KnaccuuLMpoBaHsl
Kak 3aboneBaHne OT YMEpPeHHO! [0 TAXeNoi cTeneHu
Mo YCTAHOBNEHHOM KOHTponbHOW wkane. Co3paHHas
WN-cuctema nokasana xopolue pe3ynbtatel B Anc-
(hepeHUManbHOW AMATHOCTUKE 3HAOCKOMWYECKOW pe-
MWUCCUU OT aKTUBHOrO TeuyeHus 3abonesaHus: AUROC
0,966 (95% [WN: 0,967-0,972); nporHocTuyeckas LeH-
HOCTb MONOXMUTENbHOro pe3synsTata coctasuna 0,87
(95% [W: 0,85-0,88), uyscTBUTENbHOCTE — 83,0%
(95% [N: 80,8-85,4%) u cneunduyHocte — 96,0%
(95% LOWN: 95,1-97,1%); nporHoCTMYecKas UeH-
HOCTb OTpuuaTenbHOro pesynbtata 6Obina 0,94 (95%
IW: 0,93-0,95). B3BelweHHOe K-COOTBETCTBUE MEXKLY
NW-mopenbio M MHEHMEM 3KCMEepTHOW rpynnbl Obio
xopowum (x = 0,84; 95% [WN: 0,83-0,86) n cooTtseT-
CTBOBANO 3HAYeHWIO COrNAcoOBAHHOCTU MeXAy Bpaya-
mu-3kcneptamu (k = 0,86; 95% [W: 0,85-0,87) [13].

O
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2019:33

PucyHok 1. Konuyecmso Hay4Hbix npoekmos no meme npumeHeHus UM ons B3K
Figure 1. Number of scientific projects on the use of artificial intelligence for inflammatory bowel diseases
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Lo B. u coaBt. (2022) pa3paboTanu Mofenb Ha OCHO-
Be CBEPTOYHLIX HelpoHHbIX ceTeit InceptionNet-V3
n EfficientNet-B0O — EfficientNet-B4 ans knaccudu-
KalMn U3MEHEHUs CU3NUCTON 060NOYKM: OIS NPOeKTa
OblM coOpaHbl U pa3meyeHbl 1484 YHUKaNbHbIX 3IHLO-
CKOMUYECKNX U306paxkeHns oT 467 nauueHToB; Ha oc-
HOBaHMW JaHHOro fartaceta ObliM 0O6YYEHBI HECKOBKO
Mofieneil MaWnHHOro 0byYeHns Ha OCHOBE CBEPTOUHbIX
HeMpOHHbIX ceTeil. B camoii cnoxHol 3afaye — And-
thepeHUMpPOBKe Bcex KaTeropuit no Schroeder — okoH-
yaTeNnbHas MojeNb [OCTUrNA TeCTOBOW ToYHOCTU 0,84.
Mpu pabote cuctembl B OMHAPHBIX 33adayax pasnuye-
Hus 0 6annoe no Schroeder — npoTtue 1-3 6annos
no Schroeder u 0-1 6annos no Schroeder — npoTus
2-3 6anna no Schroeder 6bIM JOCTUrHYTHI TOYHOCTY
0,94 n 0,93, a nnowapu nog kpusbimn AUC-ROC cocta-
Bunu 0,997 u 0,998, cooTBETCTBEHHO. TakuM o6pasom,
MW moxeT nomoraTb He TONIbKO OTNIMYATL HOPMY OT na-
TONIOTUW, HO U NPOBOAUTL CTPATUDMUKALMIO aKTUBHOCTM
3abonesaHus [14]. Byrne M. c coasTt. (2021), npose-
n paboTy no obydyeHUO CBEPTOYHON HEMPOHHOMN ceTw
Ha 6onee yem 375000 pasMeYEHHbIX SHLOCKONUYECKMX
“300paXKeHUid CAM3UCTOI 00O0NOYKM TONCTOM KUIIKK,
KoTopble GblIM pasfeneHbl Ha 06yyaloLlylo, TECTOBYIO
W BanuausupyoLlyto BeibopkK B mponopuuun 60/20/20.
Mpu 3Tom okono 22 000 (0Kon0 6%) U306paKeHMit Obiau
MapKMpOBaHbl Kak HopManbHas ciu3ucTas 0060J104Ka,
B OCTa/ibHbIX M300paeHusx 6biinM pasmeyeHbl uU3me-
HEHWS COCYAMCTOrO PUCYHKA, fLedeKTbl CAN3UCTOl 060-
N0YKK, 6annbl no wrane Meito n UCEIS. 06was To4HOCTb
NWN-mopenu B gaHHOM uccnefoBaHum okono 88% [15].

Heckonbko Gonee cnoxHoit 3agaveit gpha UN asnaetcs
o6paboTka BMAEONOTOKA M300paXKeHWii 3HAOCKONM-
YECKOro MCCnefloBaHuA s NOMOLWM Bpayy B pexume
peanbHoro BpemeHu. Tak, yuyeHbie u3 CLUA ony6ankosa-
AU [aHHbIE UCMBITAHUA MOJENN Ha OCHOBE CBEPTOYHOM
HeilpoHHoOW ceTu Inception-v3, o6yyeHHoO Ha 169 BU-
feosanucax 3Hpockonuu. BupeonoTok pasbusanu
Ha Habopbl HEMOLBUMKHbIX U306paXKEHMIA, KOTOPbIE ObIAY
pa3MeyeHbl BpayaMu-3KCNepTaMu MO CTENEHU aAKTUB-
HOCTW BOCMafeHus C ykasaHuem 6annoe no Schroeder.
3afayy KnaccuuKaumm HEmOABMMKHBIX WM300pameHUit
WN-cuctema pewana c BbICOKOW YYBCTBUTENbHOCTbIO
M cneunMdUYHOCTbIO: CpeaHee 3HayeHUe YyBCTBUTEb-
Hoctu ana 5-fold kpocc-Banupaumn — 0,902, cneuu-
tdunyHoctn — 0,870, cpepgHaa AUC = 0,961. OpHako
NpW TECTUPOBAHMM Ha BMAEONOTOKE METPUKM KauyecTsa
Heckonbko yxypwunucb: WW-cuctema npaBuibHo oT-
nnyana pemuccuio (no Schroeder 0-1) OT aKTMBHOrO
3abonesaHus (no wkane Schroeder 2-3) B 83,7% (221
n3 264) BUAEOPONUKOB, OJHAKO OblAM MpUOAMMKEHS
K MHEHWIO Bpayeii-3KCNepTOB NpU OLEHKe aHanoruny-
HbIX BugeonoTokos [16]. Gottlieb K. c coast. (2021)
06yumnnn pekkypeHTHyto HelipoHHyto ceTb (RNN) cpasy
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Ha OCHOBe BUAEOPONUKOB: 795 MOMHOMETPAXKHbIX BU-
[ie03anuceit 3HAOCKONUM GblAN NPOCNEKTUBHO COOPaHBI
B Xofe BTOpOi a3kl MHOTOLEHTPOBOrO KIMHWUYECKOTrO
nccnepoBaHus ¢ yyactuem 249 naumeHToB U3 14 crpaH,
o6wmum obvemom 19,5 MUNAMOHOB KafpoB U306paxe-
HUiA. Bce Bupgeoponuku 6bianM 06paboTaHbl C Lenblo
yOANeHNs1 aHOManuii U LEeHTPaAnU30BaHHO kKnaccudu-
LMpoBaHbl Bpavyamu-akcneptamu no Schroeder u no
IHLOCKONUYECKOMY WHAEKCY TAXKECTU s3BEHHOTO KO-
nuta (UCEIS), 3aTeM Ha OCHOBe 3TWUX MOJIHOMETPAXHbIX
3anuceil 3HLOCKONWUU PEKKYPEHTHAs HelpoHHas CeTb
Obina obyyeHa (yHKLWUAM MPOrHO3MpPOBaHUA WHAEKCA
Schroeder n UCEIS. B panbHeiiwem pe3ynbtatel paboThbl
MOJeNM CPaBHUBAIMU C 3aKNIOUYEHUAMU Bpayei-aKcnep-
TOB: MoKasaTenb cOOTBeTCTBUA cocTaBun 0,844 (95%
OW: 0,787-0,901) pna 3HOOCKONWYECKOTO MHAEKCA
Meito 1 0,855 (95% [1N: 0,80-0,91) pns UCEIS, uto mox-
HO CYMTaTb [LOCTAaTOYHO BbICOKUM YPOBHEM COTNIAaCOBaAH-
HocTu pesynbtatoB U u Bpava-akcnepra [17].

Opyrum BapuaHToM aucdepeHLUPOBKU aKTUBHOCTH
AK sBnseTcAs nNuKcenbHOe pacno3HaBaHWe OTTEHKOB
KpacHoro npu kosnoHockonuu. Bossuyt P. (2020) pas-
paboTanu anropuTM MalMHHOrO 06yYEHUs, OCHOBAHHbIN
Ha JaHHbIX O LiBETE MUKCenei U3 LBETOBOI KapTbl Ha-
pAamdy C onpefeneHuemM COCYAUCTOTO pUCyHKa. B korop-
Te n3 29 naumeHToB ¢ AK 1 6 3A0pOBbIX B KOHTPONLHON
rpynne nokasaTeib «MJOTHOCTM KPAacHOro» Koppe-
JIMPOBAN C MHAEKCOM 3HOOCKOMUYECKOW aKTUBHOCTH
no Schroeder (r=0,76, p < 0,0001) 1 3HLOCKOMUYECKNM
nupexkcom taxectn AK (r= 0,74, p < 0,0001). B Banuga-
LMOHHOM JaTaceTe MoKa3aTe/lb «MJIOTHOCTb KPAaCHOro»
TaK)Xe 3HAYMMO KOPPEeNMpPOBaN C MHAEKCOM 3HAOCKOMNN-
yeckom akTueHocTu (r= 0,65, p = 0,00002) [18].

WCKYCCTBEHHbIN MHTENNIEKT NpU NPOBEAEHUU 3H-
[OCKONMYECKON JUAarHOCTUKM MaToNoOrMu TOHKOM
KULLIKK

B otnunume ot AK, npu BK nopaxaetcs He TonbKo TON-
CTas KMULWKA, HO W TOHKAA; U3 3HLOCKONUYECKUX METOS0B
LMArHOCTUKM NATONOrMKM TOHKOM KUIWKW B HacTosliee
BpeMs Ha NpaKTUKe AOCTYMNHbI NNLb METOAbLI BUAEOKAN-
CyNbHO 3Hp0CKONMUKU. KancynbHasa 3HAOCKONUSA NPown3-
Bela PeBOMIOLMIO B MCCNe0BAHNMN TOHKO KULWIKK, OfHA-
KO NpOCMOTP BMAEO NPOAOMKMUTENbHOCTbIO 8—10 yacoB
OTHMWMaeT MHOro BpeMeHu y Bpayen. [lna 3Toro meToaa
TaKxe paspabatbiBaioT NM-noMoLHUKOB.

AinoHckue yueHble Aoki T. ¢ coaBT. 06y4mUNM MHOrOCNOIA-
Hyl0O CBEPTOYHYIO HEWPOHHYIO ceTb Ha ocHoBe Single
Shot Multibox pacno3HaBaTb fedeKkTbl Ha CAU3UCTON
060104Ke, Mcnonb3ys 5360 U306paXKeHM, NONYYEHHBIX
npu BUAEOKaNcynbHoW 3HAockonun. Kayectso mopenu
OLleHMBaNM C UCNOb30BAHMEM HE3ABUCUMOrO TECTOBOIO
Habopa n3 10440 1306paxeHUit TOHKOW KULWKK, Ha 06-
pabotky koToporo WW-mopenu notpeboBanoch Bcero
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233 cekyHpbl. AUC mns obHapyxeHus Ha CAMU3UCTOI
3po3uit u A38 coctasuna 0,958 (95% [W: 0,947-0,968),
YYBCTBUTENBHOCTb, CNELUBUYHOCTb U TOYHOCTb COCTa-
Bunu 88,2% (95% [N: 84,8-91,0%), 90,9% (95% [N:
90,3-91,4%) 1 90,8% (95% AW: 90,2-91,3%), cooTBeT-
cTBeHHO [19].

B ppyrom npoekTte 3Ta rpynna ANOHCKUX YYeHbIX W3-
yyana BOMPOC, MOXET NU CUCTeMa Ha OCHOBe CBEP-
TOYHbIX HEMPOHHbLIX CeTeil COKpaTWTb BpeMms aHann3a
JaHHbIX NPW KancynbHOM 3HAoCcKonuu. beino nogroTtos-
neHo 20 Bupeo3anucen KancyabHOW 3IH[OCKONUU TOH-
KO KWLWKK, Kaxaas 13 KoTopbix BKntovana 0-5 fedek-
TOB CIM3UCTOI 060NOYKM TOHKOW KUWKW (3p03UM Uiu
A3Bbl). B npoekTe cpaBHWBanucb ABa anroputMa aHa-
nu3a paHHbix: (A) 3aki4eHWe TONAbKO 3HLOCKOMUCTA
n (b) 3aknioyeHMe 3HZOCKONWUCTA MOCAe NEPBUYHOTO
aHanusa c nomouwbto MN-cepeuca. [lea 3kcnepra u ye-
Thipe CTaxkepa He3aBWCUMO Apyr OT Apyra npocMaTpuea-
nm no 20 BUAEOPONUKOB Kaxpablit (10 — pns npouecca
A v 10 — pns npouecca b). Pesynbtatamu 6bim Bpems
MOATOTOBKM 3aK/I0YEHUA U YacTOTa 0OHApYKeHUs 3HA0-
ckonucTamm gedeKToB CM3UCTON 060104KN. «30110TbIM
CTaHAApPTOMY» OblAN 3aKNIOYEHUSs, CLeNaHHble [BYMSA He-
3aBUCUMBIMM 3KCNepTamu. B pesynbTtate cpefHee Bpems
MOATOTOBKM 3aK/IK04YEHUSA SHAOCKONUCTaMU ObIN0 3HAYM-
TenbHO Kopoye no anroputmy b (akcnept — 3,1 muH.;
cTaxep — 5,2 MUH.) N0 CPABHEHMIO C anropuTMom A (3Kc-
nept — 12,2 MuH.; ctaxep — 20,7 muH.) (p < 0,001).
Mpu 3TOM YacToTa 0GHapyxeHUs fedeKToB CAN3UCTOI
060/104KM IHAOCKONUCTAMU CYLECTBEHHO He CHU3M-
nace B npouecce b (3kcnept — 87%; craxep — 55%)
no cpaBHeHuto ¢ npoueccom A (akcnept — 84%; cTa-
wep — 47%). Takum obpasom, NN-cepBuchl cnocobHs
BbIMOJIHATL CBOIO FNABHY0 PYHKLMIO — NOMOraTb Bpayy
COKpalaTb Bpems Ha 06paboTKy pe3ynbTaToB UCCAERO-
BaHuii [20]. Ferreira J. c coaBT. u3 lopTyranuu B nepu-
OA ¢ 2017 no 2020 rr. ucnonb30Banau B OOLEN CIOX-
HocTn 8085 nsobpaxeHuit kancynsl «PillCamy». B aTom
aatacete 6bin0 2855 n3obpaxeHuit a38 1 1975 nsobpa-
XEHUMN 3p03Mii, Ha OCTaNIbHbIX U306paXKeHUsX Bblna HOp-
ManbHas ciu3nucTas 060n0YKa KuweyHuka. bbina cos-
JaHa CBepTOYHaA HelipoHHaA CeTb Ha OCHOBE MOAENu
Xception c ee Becamu, 0byyeHHbIMM B ImageNet. 06uwan
YYBCTBUTENBHOCTb M CMELUUYHOCTb MOJENM cocTa-
Buan 90,0% u 96,0%, cOOTBETCTBEHHO, TOYHOCTb U A0-
CTOBEPHOCTb 3TON Mopgenu coctaBunn 97,1% wn 92,4%,
COOTBETCTBEHHO: B YaCTHOCTW, aArOPUTM BbIABUA A3BbI
C YyBCTBUTENBHOCTbIO 83% UM cneuynduyHocToio 98%,
a 3pO3MK C YYBCTBUTENbHOCTbIO M CNeLUPUYHOCTBIO
91% wn 93%, cootBetcTBeHHO. Koadpduumnent AUC ans
o6HapyXeHUs A3B W 3po3nii Ha n3obpaxenusx PCC co-
ctasun 1,00 [21].

lpynna y4eHbix u3 W3pauna npotecTpoBana MHO-
FOC/OMHYI0  HeilpoHHYI CeTb [if  OOHapyKeHus
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MPOXOLMMbIX CTPUKTYP MpW KancyAbHON 3HAOCKOMUM.
B uenom Habop AaHHbIX BKAtoYan 27892 u3obpaxeHus
KancynbHO 3HRoCKoNMU: 1942 n306paxkeHus CTPUKTYpP,
14266 13006paKeHmit HOPMaNbHON CAN3UCTON 060T0YKH
1 11684 n3o06paxkeHus A3B, KOTOpble ObIAK pacnpeaene-
Hbl No TAXecTu. B 3apaye knaccudukauum crpuktyp UNA-
MOAEeNb NPOAEMOHCTPUPOBANa CpeAHee 3HayeHue ToY-
HOCTU NpoBeAeHHbIX 10-TW Kpocc-BanuaaLmnii Ha ypoBHe
93,5%. MeTpuku kauecTBa B auddepeHLnanbHoil guar-
HOCTUKE OblAN OYeHb XOPOLIMMU: MEXAY CTPUKTYpamu
M HOpPManbHOW cnuM3ucToil obonoykoit (mnowanb nog
kpusoit AUC 0,989), cTpuktypamu u Bcemmn s3samu (AUC
0,942), a TaKxe Mexpy CTPUKTYPaMmn U pasnuyHbIMU CTe-
neHAMU A3B (ANA NErKUX, YMEPEHHbIX U TAXKENbIX A3B —
AUC 0,992, 0,975 u 0,889, COOTBETCTBEHHO). Takas
TOYHOCTb OOHApYKEHUs 3B WU CTPUKTYP C MOMOLLbIO
rny6OKNX HEIPOHHBIX CETel NO3BOJISET aBTOMATUYECKN
MHTEpPNpeTUpoBaTh pe3ysbTaThl, CBA3aHHbIe ¢ BK [22].
Barash Y. (2021) u3 M3pauns takxe nccnegosanu 3aja-
uy KnaccubuKauum 838 Ha CIM3UCTO 000N0YKE TOHKOIA
KULLKKU C MOMOLLbIO CBEPTOYHON HEMPOHHOM ceTu. B 3kc-
nepumeHTe OblI0 UCMONb30BaHO 17640 M306paxeHui
KancynbHol 3aHfockonuu ot 49 nauueHtos: 7391 n3o-
GpaxKeHuil c A3BaMU CIM3UCTOI 060104KM 1 10 249 n3o-
GpaxkeHuit HOpManbHO CM3NCTO 06004YKK. TpK 3TOM
2598 cnyyaitHo BbIGPAHHBIX M300PAXKEHMNIA C A3BEHHbI-
MK BedeKTamu BbiTM paHKMPOBaHb (pasmeyeHsbl) oT 1
L0 3 B 3aBUCUMOCTM OT TAXECTU A3BEHHbIX fedeKToB.
WN-anroputm Gbin 06yyeH Ha 1242 pa3mMeyeHHbIX 130-
OpaxeHusax. TOYHOCTb KnaccudukaLumu anroputMa co-
crasuna 0,91 (95% AW: 0,867-0,954) pna 38 1 cTene-
HM N0 CpaBHeHUtO C f3Bamu 3 cteneHu, 0,78 (95% AW:
0,716-0,844) pns 5138 2 CTENEHW NO CPABHEHMIO C A3BOIA
3 cTeneHun u 0,624 (95% AMW: 0,547-0,701) — pnsa 3B
1 cTeneHun No CpaBHeHMIO CO 2 CTeneHbio. XOTA METPUKK
Kauectea pabotsbl MIN-cepBuca B faHHOM 3KCnepuMeHTe
TPebyIOT fanbHenWero yayyleHs MOLENM, 3Kcnepu-
MeHT femoHcTpupyeT, yto UW-cuctembl noteHumansHoO
MOTyT 06J1€rYUTb U YIYUWNTb AUATHOCTUKY Y NaLMEHTOB
BK ToHKOI KMWwkK [23].

OfHaKo He TO/bKO f3BeHHble fetheKTbl MOTyT ObITh OLe-
HeHbl MpW KancynbHOM 3HAOCKONuMMW. TaK, KuTamckue
yuyeHble B nepuop, ¢ uons 2016 no uionb 2018 rr. cobpa-
nn 113 426 569 n3obpaxeHuit ot 6970 naLueHToB ¢ 60-
ne3Hbio KpoHa TOHKOW KUWKK B 77 MEAULMUHCKUX LLEH-
Tpax. Ha Habope 13 158 235 U306 paXkeHuit, NoNyYEHHbIX
0T 1970 nayMeHTOB, CBEPTOYHAS HelpoceTb Bbina 0by-
YyeHa OTNIMYATb aHOMasIbHble M306PaXKeHNUs OT HOpMasib-
HbIX, KPOME TOro, M306paXeHns Bbian knaccubuLmpo-
BaHbl KaK «HOPMay, «BOCNaneHne», «A3Baw, «MOANUMbIY,
«MMBAHTNIKTa3UNy, «KPOBOTEYEHME», «COCYAUCTbIE
3aboneBaHnsA», «oObeMHble 00pa3oBaHUAY, «runep-
nnasus NUMQaTnyecknx QoNNnKyNoB», «4UBEPTUKYNY,
«napasut» u gpyrue. Mofenb 6bina [OMONHUTENBHO
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BaJMAMpoBaHa Ha Habope n3o6paxeHuii oT 5000 Hesa-
BUCUMbIX NALMUEHTOB. 3TW e n3o6paxeHns Gbinu oLe-
HEeHbl C NOMOLLbI0 06bIYHOrO aHanu3a 20 Bpayamu. B pe-
3ynbTaTe Ha M300paXeHnsX U3 TeCTOBOro Habopa nocne
OKOHYATENbHOI KOHCEHCYCHOW OLEHKM BblN0 BbIABIEHO
4206 aHomanui y 3280 naunenToB. N-mopent BoisBU-
Na OTKJIOHEHUA C YyBCTBUTENbHOCTBIO 99,88% B aHanu-
3e and Kaxgoro nauuenTa (95% [AWN: 99,67-99,96%)
U YyBCTBUTENbHOCTbIO 99,90% — B aHanuse [jis Kax-
poro nopaxenus (95% LWN: 99,74-99,97%). Bpauu-
IKCMEepPTbl BbIABUAN OTKAOHEHUA C YYBCTBUTENbHOCTbIO
74,57% (95% [W: 73,05-76,03%) — npu aHanuse
Kaxgoro nauueHta n 76,89% — npu aHanuse Kaxgnoro
nopaxenus (95% [OW: 75,58-78,15%). CpepHee Bpems
NOArOTOBKM 3aKNOYeHWA Ha OJHOT0 NaLMeHTa COCTaBu-
10 96,6 + 22,53 MUHYTbl — NpU 0OLIYHOM CYUTBIBAHWM
n 59 + 2,23 MUHYTBl — NpK paclundpoBKe C MOMOLLbIO
NN (p <0,001) [24].

lpynna y4eHbix 13 W3pauna nposena uccneposa-
Hue no npumeHeHuto N ons BLIABNEHUA A3B TOHKOW
KUIWKKM NPW KanCylbHOW 3HTEpOCKONWUW: CBEPTOYHAA
HellpoHHas ceTb Obina obyyeHa knaccuduLMpoBaTh
n3o6paxeHus 1M60O Ha HOpPMaNbHYO CAN3UCTYIO 060-
JI04KyY, M6O Ha A3Bbl CIM3UCTON 06onouku. CHavyana
06yunnu ceTb Ha 5-KpaTHbIX ClyyaliHbiM 06pa3om pas-
LeNeHHbIX n3o6paxeHusx (B kaxaom Habope 80% —
obyvalowmnii patacet u 20% — TecToBbIM). 3aTem
yyeHble nposenn 10 3KCNepUMEHTOB, B KOTOPbIX U30-
GpakeHus oT O[HOI rpynnbl NALUEHTOB UCMONb30BA-
UCb ANs 06y4YeHUs ceTu, a u3obpaxeHuUs OT Apyron
rpynnbl NauMeHTOB MCMONb30BaAUCh ANA TeCTUpOBa-
Hus ceTu. NToroselit gataceT BKaoYan 17640 nsobpa-
XEeHWU KancylbHOW 3HTepocKonuu oT 49 nauneHToB:
7391 nzobpaxeHue C A3BaMU CAM3UCTON 060NOYKM
n 10249 n3obpaxeHuit HopManbHO cIM3UCTON 060-
nouku. WN-mopens npogemoHCTpUpoBana OTAUYHbIE
pesynbTatbli: AUC — 0,99 n TouHOCTBIO — OT 95,4%
00 96,7% [25].

Takum o6pasom, npumeHeHune WWN-anroputmoB obe-
CreynBaeT BbICOKYIO U CTabUIbHYIO AMATHOCTUYECKYIO
TOYHOCTb MpPU COKPALLEHHOM BPEMEHW CYUTbIBAHUSA;
B GyfylieM anropuTMbl rnyboKoro oby4eHns MOryT Ao-
MOSIHUTL U 0BNErYUTh aHANU3 Pe3yNbTaTOB KanCybHOIA
3Hgockonun. Kpome Toro, N moxxet 6bITb MCNOb30BAH
ana puddepeHuUnanbHon guarHocTuku. Tak, rpynna
€BpONeiCcKMX yyeHblx pa3paboTanu MogeNb Ha OCHOBe
CBEPTOYHbIX HENPOHHbIX CeTeil, NO3BONANLWYIO OTAU-
yaTb B3K oT MH(EKLNOHHOMO 1 NIWEMUYECKOTO KONUTA,
ncnonb3ys 1796 3HAOCKONUYECKUX U30OPAXKEHMIA, NO-
NYYeHHbIX BO BpeMa 584 KONIOHOCKONUM y 494 nauneH-
TOB, @ TaKXe aNropuTM Ha OCHOBE «pellalolux fepe-
BbEBY» MO aHANM3y KAWHWYECKUX [AaHHbIX, 3aTeM Gbina
npoBefeHa OLEeHKa MeTPUK KayecTBa ANsf COYeTaHuA
3Tux LByXx Mmopgenei. o pe3synbTaTam uccnepoBaHuA

McKyccTBEHHBIM MHTENNEKT B AMATHOCTMKE M NIEYEHUM
BOCnanuTenbHbIX 3a60neBaHmit kuweuHuka (063op nutepartypbi)

rnobanbHas TOYHOCTb HENpoCeTH, pellarwux fepe-
BbEB U rMOpuAHOro noaxopa cocrasuna 0,709, 0,792
u 0,766, cooTBeTCTBEHHO. [lonoxuTenbHbIE NPOTHO-
CTUYecKkune 3Hayenus cocrasunm 0,602, 0,702 n 0,657,
COOTBETCTBEHHO. [n06anbHas TOYHOCTb CBEPTOYHOIA
HelpoceT! 1 Bpayei-3HAOCKONMUCTOB He pasnnyanach
(0,721). MeTpuKM KayecTBa B AAHHOM 3IKCMEPUMEHTE
TpebyioT LONOJHUTENBHOTO U3YYEHUSA 1 OLLeHKM, U, Be-
pOATHO, yBenMyeHus obyyatlowero Habopa AaHHBIX
[26].

Kpome meToga KomnbloTepHOro 3peHus, guddepeHuyu-
anbHas [MArHOCTMKA MOXeT NPOBOAWUTHCA HA OCHOBE
06paboTKM ecTecTBeHHOro a3bika. Tak, Tong Y. ¢ co-
aBT. (2020) paspabotanu UWN-anroputm ans pudde-
peHumansHoit gmarHoctuku BK, AK u Ty6epkynesa
knweyHuka (TBK) Ha ocHoBe onucaHusa aH[OCKONUYe-
CKOro nccnepoBaHus. B aTom npoekte BXOAHBIMU JlaH-
HbIMW GbINO ONMUCaHWE 3HAOCKOMUYECKOro U3obpasxe-
HWA B BUAE NPOM3BONbLHOrO TeKcTa. CermeHTauma cnos
“ GuUAbTPALUA NO KlOYeBbIM CNOBaM MPOBOAUAUCH
B KayecTBe MnpefBapuTeNbHON 06paboOTKM [aHHbIX,
3aTeM MOCTpOeHbl TpM Knaccudukatopa ABYyX Knac-
cos (AK n BK, K n TBK, BK u TBK) u knaccudukatop
Tpex knaccos (AK, BK u TBK). YyectBuUTENbHOCTL/
cneunduyHOCTbL ANs MeTofa MaWWHHOrO 0oOy4eHus
«cnyyaiiHblilt nec (random forest)» B knaccucukaro-
pax AK-bK, AK-TBK u BK-TBK cocrasunn 0,89/0,84,
0,83/0,82 u 0,72/0,77, COOTBETCTBEHHO, B TO BpeEMS
KaK 3HayeHus CBEpTOYHOI HelpoHHoin cetn BK-TBK
coctaBunm 0,90/0,77. TouHOCTb KnaccudukaTopa Tpex
knaccos AK-BK-TBK npu ucnonbzoBaHuu metoga o6-
yyeHus «cnyyannblii nec (random forest)» coctaBuna
0,97, 0,65 1 0,68, COOTBETCTBEHHO, @ NPU UCNOJIb30BA-
HWUW CBEPTOYHOW HelpoHHON ceTn — 0,99, 0,87 1 0,52,
COOTBETCTBEHHO. TakuM 06pa3oM, KnaccuduKaTopbl,
CO3JaHHbIe C MOMOLLbI0 MEeToAa MalWWHHOro 0byye-
HUA «cnyyaitHblii nec (random forest)» n cBEpTouHoOi
HEWPOHHOW CeTH, MOKa3anu XOpOoLWYyl MPOU3BOAU-
TeNbHOCTb Mpu AnddepeHumnansHoin anarHoctnke AK
¢ bBK n AK c TBK. Ona guddeperynauun bK n TBK
C NoMOLLbl0 CBEPTOYHOI HENpOCeTU Bblfa JOCTUTHYTHI
BbICOKAA YYBCTBUTENbHOCTb, HO He cneuntduyHOCTb.
Mpu 3TOM aBTOPbI AAHHOTO NpoeKTa 06pallalT BHUMA-
HWe Ha pAaf orpaHuyeHui B Au3anHe nccnefoBaHuA:
BO-MEpBbIX, BbIOOPKA B LAHHOM UCCNeR0BaHNY He Obina
cbanaHcupoBaHHOW no Ho3onoruam (5128 nauyueHToB
c AK, 875 — BK n 396 — TbEK), Bo-BTOpBIX, B UCCAe-
LOBaHWM UCNONb30BaHbl ONUCAHWUA IHJOCKONUYECKMX
uccnenoBaHui, a He usobpaxenus [27]. C uensto no-
BbIWEHNA TOYHOCTU AMArHOCTUKM NpefnoyTUTENbHO
MCNoNb30BaTh A MAWMHHOTO 06YyYeHUs NepBUYHble
[aHHblE, TO eCTb, B C/ly4ae 3H[O0CKONMYECKOW AnarHoc-
TUKU — 1300paxeHus, a He TEKCTOBOE onucaHue pe-
3yNbTaTOB IHAOCKOMUN.

Artificial intelligence in the diagnostics and treatment
of inflammatory bowel diseases (review)
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WUcKycCcTBeHHDbIW MHTE/IeKT M natomopdonoruye-
cKasa auarHoctuka B3K

PAn HayyHbIX MpoeKTOB CBsA3aH C npumeHeHuem WU
ans natomopdonornyeckon Bepudukauum B3K. Tak,
AMNOHCKME y4eHble 06yuunu HeilpoHHylo ceTb «Deep
neural network for evaluation of UC (DNUC)», ucnons-
3ys 40 758 M300paxeHuii CM3UCTON TONCTON KUWKK
1 6885 pesynbTatos 6uoncuu 2012 nauueHTos c AK, Ko-
TOpble NPOXOAUNN KonoHocKonuio B nepuop ¢ 01.2014
r. no 03.2018 r. B ogHOM uLeHTpe B fnoHun. B pganb-
HeWlWeM OHU NOATBEPAMAM TOYHOCTb anroputma DNUC
B NPOCNEKTMBHOM uccnefoBaHumn 875 nauyuentos ¢ fAK,
KOTOpbIM 6blNa NpoBefeHa KOJIOHOCKOMUA B MEpUOA
€ 04.2018 r. no 04.2019 r., c ucnonb3osaHuem 4187 3H-
[AOCKOMMYecKux u3obpaxeHuit n 4104 obpasuoB 6uo-
ncuu. IHJOCKONMMYECKas pemuccua onpepensnach Kak
0 6ann10B N0 3HAZOCKOMMYECKOMY MHAEKCY TaxecTn AK;
TMCTONOrNYECKas peMUCCUA Onpepensnach Kak OLeH-
ka Geboes, paBHas 3 6annam unu meHee. CornacHo
pesynbtatam uccnegosanus, NN-cuctema DNUC unpeH-
TuduumpoBana nauMeHTOB C 3IHAOCKOMUYECKOW pe-
muccuent ¢ TouHocTbio 90,1% (95% [N: 89,2-90,9%).
KoathdnumneHT BHYTPUKNACCOBOW KOppenauuum mexny
DNUC u sHpockonucTaMu Ons OLEHKM 3HAO0CKOoNuye-
ckoro nHpekca Taxectn AK coctasun 0,917 (95% AW:
0,911-0,921). DNUC wnpeHTMdMUMpOBan nauMeHTOB
B FMCTONOTMYECKOI PEMUCCUM C TOYHOCTBIO 92,9% (95%
ON: 92,1-93,7%); koacbduumeHT kanna mexpy DNUC
W pesynbTatom 6Guoncum coctasun 0,859 (95% [OMN:
0,841-0,875) [28]. B cnepyiowem npoekTe 3Ta HayyHas
rpynna noctaBuna Uenb afanTMpoBaTh NpefblayLyio
CUCTEMY Ha OCHOBe rnyGoKux HeilpoHHbix ceTeit (DNUC)
K MOAHOLEHHON BUAEOKONOHOCKOMNMM U OLEHUTHL ee
BaJIMAHOCTb NPU BbIABNEHUW TUCTONOMMYECKOro BOCMa-
NIEHNA CAN3NCTON 060NOYKM B peXkuMe peanbHoro Bpe-
meHu. B nepuog 04.2020-03.2021 rr. B uccnegoBaHue
ObI710 BKNOYEHO 770 NauMeHToB C [JIUTE/IbHbIM aHaMHe-
3om AK (= 15 net). Wcnonb3ys 3Hpockonuio ¢ KoHdo-
KanbHOW MuKpockonuei, M-mopenb cmorna oueHuTb
HanMyue UM OTCYTCTBME TUCTONOTMYECKOro BocCnane-
Hua B 729 (81%) 13 900 obpasyos Guoncuu. ins npor-
HO3MpOBaHuA rucronoruyeckoit pemmccum DNUC obna-
Lan 4yBCTBUTENbHOCTLIO 97,9% (95% [N: 97,0-98,5%)
n cneunduyHoctolo 94,6% (95% [OW: 91,1-96,9%).
bonee Toro, monoxuTtenbHas nNporHocTUyecKas LeH-
HoCTb coctaBuna 98,6% (95% [AN: 97,7-99,2%), a ot-
puuaTenbHas NPOrHOCTUYECKAas LEHHOCTb COCTaBWUNa
92,1% (95% [N: 88,7-94,3%). KoachduumeHT BHYTPU-
Knaccosow Koppenauuu mexay UW-mopensio n akcnep-
TaMW NS OLEHKM pe3ynbTaToB 3HLOCKOMMUM COCTaBMA
0,927 (95% [W: 0,915-0,938) [29].

B npyrom HayYHOM NpoeKTe MeX[yHapofHas rpynna
y4eHblX NpoBesia KOropTHOe UCCNef0BaHNE, B KOTOPOM
anropuTMm rny6oKoro obyyeHus cHavana Ooin 0Oy4YeH
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onpefenaTb Konu4yectso 303uHodMN0B B BuonTaTtax
TONCTON KUWKM, 3aT€M pe3ynbTaThl paboTel anroput-
Ma CPaBHMBANW C pe3ynbTaTaMu Bpayen-natomopdo-
noros. WN-anroputm 6bin NpuMeHeH K 6GuoncuitHomy
MaTepuany CUrMOBUAHON KWUWKKM U3 KOropTbl 88 na-
uneHtoB ¢ K c ructonoruyecku akTuBHbIM 3abone-
BaHueM. [lo pe3ynbTaTaMm WUCCIE[OBAHUA, aNroOpUTM
Ha OCHOBE MHOrOCNONHOW CBEPTOYHOW HEMPOHHOW
ceTu ANs NOAcYeTa KonuyecTBa 303MHOGMNOB npo-
LEeMOHCTPUPOBAN TMOYTM U[eanbHOe COOTBETCTBUE
C pe3ynbTaTamu noacyeta 303MHOGDUIOB BPYYHYIO,
onpefesieHHbIM TPyNMnoil M3 YeTbipex Bpaven-naTo-
Mopdonoros (KoadhbuLuMeHTb MeXKNaccoBoil Koppe-
nauum 0,805-0,917) [30].

W cKycCTBEHHBIN UHTENNIEKT M NyyeBas AMNArHoCTMKa
B3K

Pesynbratel MP-3HTeporpacduu n KT-3HTeporpadum ss-
NATCA BaXKHbLIM [OMNONHEHWEM K 3HAocKonuu ana bK,
CTENEeHU OCNOXHEHWIA U aKTUBHOCTU 3a60J1eBaHNSA: yTON-
LeHMe CTEHKU KULLKK, Cy)XXeHUe NpocBeTa, paclunpeHne
MpOCBeTa KUIIKW UM KOHTPACTHOE yCuNneHue, a TaKxe
KayeCTBEHHbIE XapaKTepUCTUKKM, BKIKOYAA Hanu4yue uim
OTCYTCTBME PACCIOEHUA CTEHOK, OpbIXKEEYHOro XMpo-
BOTO HacnoeHus, numdageHonatuu W runepBackyns-
pusauuu. U pns 3Tux MeTofoB Takke pa3pabarbiBaloT
NN-nomowHukos [31]. Tak, HayyHas rpynna u3 CLUA
npoBena peTpoCneKTUBHOE WCCNef0BaHKWe NaLMeHTOB
¢ bK ToHKo#M kuwku, npoxopuswux KT-3HnTeporpaduio
B nepuop 2011-2017 rr. KT-3HTeporpaduyeckue uc-
cnepfoBaHMA GblAM NPOaHaNU3NpPOBaHbl [ABYMs OMbIT-
HbIMW  peHTreHoaoramu W OTAENbHO  MOABEPrHYTHI
aBTOMATU3MPOBAHHOMY KOMMbIOTEPHOMY aHanu3y M30-
OpaeHunii ¢ MCnonb3oBaHWEM MPOrpaMMbl Ha OCHOBE
NN. W3mepeHns BKNIOYANM MAKCUMANbHYIO TONLWMHY
cTeHkn kuwku (BWT-max), MakcumanbHoe paclumpe-
Hue kuwku (DIL-max), MMHMManbHbIA AuameTp npo-
ceeta (LUM-min) u Hanuume ctpuktypsl. Mo pesynbra-
Tam uccneposaHus, B 138 uccnefoBaHusx Koppenauus
MeX[Jy PEeHTreHOoNoraMm U U3MEpeHUAMU C NPUMEHEHU-
em VW 6bina aHanoruyHon Ans cnepytolmx nokasarte-
Nleii: MaKCUManbHOW TONMWMHBI CTEHKM KUwKU BWT-max
(r = 0,724, 0,702), MakCUManbHOro pacluMpeHns KULWKN
DIL-max (r = 0,812, 0,748) U MUHMMaNbHOrO fMameTpa
npocseta LUM-min (r = 0,428, 0,381), COOTBETCTBEHHO.
CpenHss abCconioTHas pasHULA B U3MEPEHUAX MeXay
NN v peHTreHonoramu He oTnMyanach OT CpefHel pas-
HULbI MeXJY [BYMA PEHTTeHON0raMun A1 MaKCUManbHOM
TOJILMHBI CTEHKN KUWKK BWT-max (1,26 mm npotus 1,12
MM, p = 0,857), MaKCMManbHOro pacliMpeHns npoceeTa
kuwku DIL-max (2,78 mm npotuB 2,67 mm, p = 0,557)
¥ MUHUManbHOro aunametpa npocseta LUM-min (0,54 MM
npoTus 0,41 MM, p = 0,596). HakoHeul, pe3ynbTaThl aHa-
N13a M300paKeHUin Ha NpefMET BbISBEHUS CTPUKTYP
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BpayaMu-peHTreHonoraMm C WCNoNb30BaHMEM npef-
BapuTenbHoro aHanusa WW-cepsucom mmenu TouHOCTb
87,6% [32].

B apyrom npoekte Li X. ¢ coasT. (2021) obyuunu UU-
Mofiesib BbIABAATL NPU3HaKM GUOPO3a KULWEYHO CTeH-
Ku Ha ocHoBe KT-3HTeporpaduu: B obyyatowien rpynne
B BEHO3HOW (a3e Obinu u3BNeyeHbl 1454 peHTreHono-
TMYecKUx MPU3HaKa, U Ha UX O0CHOBe Gbln pa3paboTaH
aBTOMATU3MPOBAHHbLIN  AMATHOCTUYECKUA  ANrOpUTM.
Anroputm 6bi1 BaNMAWMPOBAH Ha He3aBUCHMOM BHeELU-
HeM Habope AaHHbIX, HAOPAHHOM U3 Tpex MeLULMHCKUX
opraHusauuii. [luarHoctuyeckme nokasatenu anropur-
Ma Ha ocHose W cpaBHMBanu ¢ uHTepnpetaumeit aByx
Bpayen-peHTreHonoroB. Ha TectoBom Habope AaHHbIX
anroputm Ha ocHose WM npopemoHcTpupoBan 3Hauu-
Myt0 3 (EKTUBHOCTb BO BCEX TPEX MeJULMHCKUX Opra-
Hu3aumax ¢ AUC 0,816 (95% [W: 0,706-0,926), 0,724
(95% [1N: 0,526-0,923) 1 0,750 (95% W: 0,560-0,940).
bonee Toro, anroputm Ha ocHose WU 6bin Gonee Tou-
HbIM, YeM WHTEpPNpeTaLus peHTreHonora (peHTreHonor
1 — AUC = 0,554; peHtreHonor 2 — AUC = 0,598; o6a
p <0,001) Ha TecToBOM Habope AaHHbIX [33].

WUCKyCCTBEHHDbIN UHTENNEKT NpU NPOBefeHUU IHAO0-
CKONUYECKOW AUArHOCTUKU B Poccun

B Poccum Takke Bepytca paspabotku MM-nomolHMKoB
s 3HpocKonuyeckol puarHoctuku. B Cesepo-
3anagHom locypapCTBEHHOM MeanumMHCKOM
Yuusepcutete um U.N. MeuyHnkosa MuH3gpasa Poccuu
coBmecTHo ¢ CaHkT-MeTepbyprckumM  rocyfapCcTBeH-
HbIM 371eKTPOTEXHUYECKUM yHUBepcuTeToM «JI3TU» um.
B.W. YnbsaHoBa (JleHnHa) Gbina co3gaHa MOAENb MALLIUH-
HOTo 00y4YeHUs, OCHOBaHHAs Ha [BYX CBEPTOYHBIX Hell-
POHHbIX CeTAX AnA OLEeHKN MOP(ONOrnYecKoin KapTuHbI
CAN3NCTON 0600YKM TONCTON KMWwKK. [ns uccneposa-
HUs Gbnn oTo6paHbl 170 naumenTos ¢ B3K, ot koTopbix
6610 nonyyeHo 1133 oundpoBaHHbIX KM306paKeHUs
6uoncum cnu3nCToit 060N0YKM U3 PA3NUYHBIX OTLENOB
TONCTOW KMWKK: U3 HUX 288 — npu BK, 512 — npu AK,
B 333 c/lyyasx — Heu3MeHeHHas ciu3ucTas 06os0uKa.
Mocne npeno6paboTkM CyMMapHbId MaccuB M3obpaxe-
HUiA NpeacTaBnan coboit 22 760 M306paKEHNA: U3 HUX
6067 — MOp(ONOrMYecKM HEM3MeHEHHas CIM3nCTas
obonouka, 5851 — bK, 10842 — fK. Maccus n3obpa-
JKEHWIT BbIN pasfeneH Ha obyuyatollyio, TECTOBYIO U Ba-
NUAAUUOHHYI0 BbIGOPKY B nponopunn 80%:10%:10%.
Mo pe3ynbTaTam Hay4HOro NpoeKTa NONyYeHHas MOAENb
MalKHHOTo 06yyeHus bbina cnocobHa pasnnyaTtb HOpMY
W NaToNOTUI0 Ha M306paXKeHUax 6MONTATOB CAMU3UCTOI
060/104KM TONCTOM KUILIKK, @ TaKKe pacno3Hasatb SK
C YyBCTBUTENbHOCTbIO 89% W cneundunyHocTbio 95%,
n BK — 92% u 84%, cootBeTcTBEHHO [34,35].

lpynna yueHbix u3 OFBY «HMUL, kononpokTonoruu
nmenn A.H. Pbixux» MuHsgpasa Poccum onybnukosana

McKyccTBEHHBIM MHTENNEKT B AMATHOCTMKE M NIEYEHUM
BOCnanuTenbHbIX 3a60neBaHmit kuweuHuka (063op nutepartypbi)

pe3ynbTaThl NPOEKTA MO NPUMEHEHNIO METOLOB MALIMHHO-
ro obyyeHus B guddepeHLMansHoi AMarHoCTuke HOBO-
00pa3oBaHuit CNIM3NCTON TONCTOM KMLWKK: OblI0 0TOBPaHO
1070 Bupeo3anucein uccnefoBaHuii ¢ HOBOOOPa3oBaHU-
AMU 5 TUNOB — runepnaacTMYeckuin nonun, 3ybyartoe
00pa3oBaHuWe, afieHOMa C HU3KOI CTeneHbio AUCMa3uy,
afieHOMa C BbICOKOW CTeneHblo [UCMNa3nK, MHBA3NUBHbI
pak. 3aTem Bpayamu 6bino pasmedyeHo 9838 mHdopMa-
TUBHBIX KafIpoB, BKIOYas 6543 ¢ HOBOOOPa3oBaHMAMMY,
MOJyYeHHbIi [aTaceT UCMOob30BaH AN 0OyYeHUs Heil-
poceteBoro anroputma YOLOvVS. Mo pe3ynbTatam npoekTa
00y4eHHbI anropuTM MO3BOJIUI ONpefeNsTe HoBoobpa-
30BaHUA C TOYHOCTLIO 83,2% 1 YyyBCTBUTENBHOCTBLIO 77,2%
Ha TeCTOBOI1 BbIGopke cobpaHHoro gataceta [36].

WUcKyccTBEHHDIW MHTENJIEKT B AUArHOCTUKE KOJIOPEK-
TaNbHOrO paKa

N3BecTHO, 4TO 3h(EKTUBHbIA CKPUHUHT KONOPEKTab-
Horo paka (KPP) aBnsetca npuopuTteTHoOl 3apfadeit cu-
CTeMbl 34PaBOOXPaHeH s 10OOro pernoHa Mupa B CBA3MN
C MOBCEMECTHO CTabU/IbHBIMM BbICOKUMU MOKA3aTensimMu
pacnpocTpaHeHHOCTH, 3a60NeBaeMOCTM U CMEPTHOCTM
[37]. B HacTosWee BpeMsi UMEETCS OCTATOYHO AAHHbIX,
yKasblBatowwux Ha 10, 4to B3K nosbiwatoT puck KPP, yto
YKa3blBAaeT Ha HeobX0AMMOCTb U BO3MOXKHOCTb MpuUMe-
HeHus UV pna nauneHTOB AaHHOW KaTeropuu He TONAbKO
B pacno3HaBaHuM AeteKTOB CNU3UCTON 000M0YKHM, HO
n B paHHeit anarHoctuke KPP. Tak, snoHcKas komnaHusa
Olympus paspabotana cuctemy Ha ocHose WU nop Ha-
3BaHuem EndoBRAIN-EYE gns paHHero BbisiBNeHUS KO-
NIOpeKTaibHbIX HOBOOOPA30BaHMWIA, @ TaKKe UHCTPYMEHT
aBTOMATU3UPOBAHHOIO TUMMPOBAHUA HOBOOOPA30BaHWI
nop HasBaHuem EndoBRAIN, koTopbiii obecneynsaet 60-
nee TOYHYI0 OLeHKY TUna HOBOOOPa3oBaHMs. ANropuTM
rny6okoro obyyeHns 6bin 0OyyeH Ha 3,95 MaH. u3obpa-
XXEHWI, NONYYEHHbIX U3 IHAOCKONUYECKUX BMLEO3anu-
cen. B pesynbTate KAWHMYECKMX UCMBITAHUIA OH CMOT
TOYHO OGHapyXMBaTb HOBOOGPA30BaHMsA M oyaru puc-
nnasuu cM3ncTon 060104YKN C YyBCTBUTENBHOCTbIO 95%
n cneuunduyHocTbio 89% [38,39]. OaHako HeobxonMMO
yyecTb, 4To Mofienu Ha ocHose MW, obyyeHHble pacrnos-
HaBaTb MOAUMbI U paHHME (POPMbI paKa KUWKK Ha WU30-
OpakeHWAX MONUNOB HA HEU3MEHEHHOW CIM3UCTOMN, He
OyoyT TaKKe TOYHO BbISBAATL MNOMUMbLI HA BOCMANEHHO
CAn3nucToi 060M0YKe, U, COOTBETCTBEHHO, MOTYT NpUMe-
HATbCA TONbKO A5 naumeHToB ¢ B3K B cocToanum anpo-
CKOMMYeCKOW pemuccum.

MpumeHeHne UCKYCCTBEHHOrO MHTENNEKTa ANA aHa-
2132 3NEKTPOHHbIX MeANLUHCKUX KapT

MpumeHenne MW pna aHanu3a 3NeKTPOHHLIX MeAu-
LMHCKMX KapT No3BONAET COKPaTUTb BpPeMs Bpaya, 3a-
TpauMBaemMoe Ha aHanu3 UcTopun GonesHu, nomoraer
Bpauy BbIABUTL rNaBHOe U3 Hee, a Takxe MW cnocoben
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Ha OCHOBe GOJIbLWNX MACCMBOB JAHHbIX MPOTHO3MPOBaTh
TeyeHune 3a60/1eBaHUS, PUCKU OCIOXKHEHU 1 3ddeKT oT
neyeHus. Tak, B OAHOM NMpPOEKTe rpynna yyeHblx pa3pa-
60Tana anropuT™M Ha OCHOBE MALIMHHOMO 06yYeHUs Ans
NPOrHO3upoBaHusa cTonkoi pemuccun B3K y naumeHTa
Ha 6a3ucHoi Tepanuu TuonypuHamu. B panbHeiwem
B TeyeHMe OJHOr0 rofa y MalWeHTOB OLEHWBaNU yva-
CTOTY KIUHWUYECKUX COObITWIA: HAa3HAYeHUs TIIOKOKOP-
Tukoctepougos (FKC), dakt rocnutanusaumit u xupyp-
rmyeckoro neveHus. Mo pesynbTatam MccnefoBaHus,
CpefHee KOMMYECTBO KIMHUYECKUX COOLITUI B FOA y na-
LIMEHTOB C YCTOMYMBOI pemuccuen, npeackasanHon UN-
anropuTtmom, coctasuno 1,08 npotus 3,95 y Tex, y Koro He
6b1n0 ycTOMYMBOIA pemuccun [p <1 x 107°]; npu nporHo-
3UpyeMoil anropuTMOM PEMUCCUM HABMIOAANOCH CHUXE-
HUE WHAWBUAYANbHBIX KOHEYHbIX TOYeK HasHaueHuit TKC
B roa [-1,63, p <1 x 107%], rocnutanusauuit B rog [-1,05,
p<1x107°] n onepauuii B rog [-0,19, p = 0,065] [40].
NHTepecHbIMK ABASIOTCA ONY6GIMKOBAHHbIE PE3yNbTaThl
Hay4yHOro MPOEKTa, Leib KOTOporo 6bina Co3faTh Mo-
JeNb Ha OCHoBe «cnyvaHoro neca (random forest)»
L1 NPOrHO3MPOBaHUSA OTBETA Ha TEPanuio BeJoNn3yma-
6OM C MCMONb30BAHUEM UCXOAHBIX AAHHbLIX O MalMeHTe
W KNUHUKO-NabopaTopHbIX AaHHbIX Yepe3 6 Hedenb Te-
panuu. Mo pe3ynbTaTam UCCNELOBAHUSA, NALMEHTbI, KO-
TopbiM N-mopenb nporHo3upoBana oTCyTCTBUE KNUHU-
KO-3HAOCKONMYeckoi pemuccumu 6e3 npumeHenus TKC
Ha 52 Heflene, QOCTUranu 3TON KOHEYHOI TOYKN B 35,8%
C/lyYaeB, TOrda Kak nauueHTaMm, KOTOpbIM MOJeNb Mpo-
rHo3WpoBana Heypady, ypaBanocb [OOWTbCA ycnexa
TONbKO B 6,7% cnydaes. [pu 3Tom Gonee 3HAYMMbIMM
ANs npefcKasaHus oKasanucb KAMHUKO-NabopaTopHble
LaHHble HAa 6 Hepjene NIeYEHUs, YeM UCXOAHbIe faHHble:
niowaab nop Kpueoit AUROC no MCXOAHBIM [aHHBIM
cocTasuna scero 0,65 (95% [AN: 0,53-0,77), a no AaH-
HbIM Ha WecToi Hepene Tepanun — 0,75 (95% [N: 0,64
-0,86) [41,56].

B npyrom npoekte rpynna KUTalCKMUX y4YeHbIX CO3jana
MPOrHOCTUYECKYI0 MOAENb HA OCHOBE MALWMWHHOMO 00Y-
YyeHusa ans npepckasaHus 3EKTUBHOCTM Tepanum UH-
tdnukcumabom: B 06CcepBaLMOHHOE UCCefoBaHue pe-
TPOCNEKTUBHO ObINM BKMIOYEHbI NALMEHTBI C AUATHO30M
BK, nonydasume neyenne nHdankcumabom. Mo pesynb-
TaTaM UCCNEeLOBaHUsA, ObiN0 BbIABAEHO B OOLLEN CIOX-
HocTn 174 nauumeHTa ¢ yactoToi otBeTta 29,3%; AUROC
O MOLENU, OCHOBAHHOM Ha MeTofe «CNyyanHbli nec
(random forest)», coctasuna 0,90 (95% [W: 0,82-0,98)
MO CPaBHEHWUIO C MOLENbI0 NOTUCTUYECKOI perpeccum
c AUC 0,68 (95% [i1: 0,52-0,85). Pe3ynbTtaThl NpoekTa
NPOAEMOHCTPUPOBANYN CUNIbHYIO KOPPenauui Mexay
OTBETOM Ha WMHGAMKCMMAO C YPOBHAMU KOMMAEMeH-
Ta (3, NMNoONpoTeMHOB BbICOKOW MIOTHOCTH, CbIBOPO-
TOYHOTO aNbOyMKUHA, MOKA3aTeNAMWU KOHTPONS HYTpu-
TueHoro crtatyca (CONUT) u cooTHoweHuem niowagu
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BUCLLEPANbHOrO XMpa K MJOWAAM MOLKOXHOIO XKupa
[42].

MpeacTaBneHbl pe3ynbTaTbl NPOEKTA FPYMMbl YYEHbIX
u3 CLWA, B koTOpom Obina co3faHa MOAENb MAWMHHOIO
006yyeHus, KOTopas A0CTATOYHO TOYHO MPOrHO3MpOBana
obocTpeHne B3K. B kauyecTBe cypporata ob6ocTpeHus
B3K 6b10 cnonb30BaHoO JOCTUMXEHUE OLHOW M3 K-
HUYeckux Touek: npumeHeHus TKC u rocnutanusaums.
OueHnBaemble MpefuKTOPbl BKAOYANWM BO3pacT, noJ,
pacy, Mcnonb3oBaHWe WMMyHOAenpeccaHtoB (u/wnu
aHTu-®HO npenapaTos), nabopaTopHble faHHble U KO-
4ecTBO NpeablIAyLLNX rocnuTanu3aLnni, ceasanHsix ¢ B3K,
n kypcos TKC. [lataceT coctosan u3 20 368 naumeHToB
¢ B3K # 351 112 noceweHuit: 60NbLWUHCTBO NaLUEHTOB
umenu AK (52,8%) n 6binn myxuuHamm (93,3%) u es-
poneougamu (70,9%), menuaHa BpeMeHU HabnopeHus
coctaBuna 67,48 mecsaua (IQR, 40,15-89,15 mecsues).
Bbino paspaboTaHo Tpu MOAenu ANs NPOrHO3MPOBAHMUS
rocnuTann3auum n npumeHeHns ctepongos: (1) mopens
noructuyeckoii perpeccumn (LR) ¢ ucnonbzosaHuem uc-
XOLHbIX AaHHbIX, (2) MOAENb Ha OCHOBE «CJyyaitHOro
neca (RF)» ¢ ucnonb3oBaHMeM CBOLHBIX MepPeMEeHHbIX
(cpemHee 1 MaKCcUMManbHOE 3HayYeHKe NabopaTopHbIX Mo-
Kasateneii, u fpyrue) u (3) mogenb Ha OCHOBe «Ciyyaii-
Horo neca (RF)» ¢ ucnonb3oBaHnem nepeMeHHbIX Ha oC-
HOBE [MHaMWKM NabopaTOpHbLIX MoKasaTenei, BKIYAs
KONMYECTBO NpefblaylWmnX rocnuTanu3alLmnii u HasHave-
HUWiI KOPTUKOCTEPOUAOB. JIOHTUTIOAHbIE MOJENU Ha oC-
HOBE «Cly4YalHOro necay npepckasanyt NepBUYHbLIA UC-
X0[, C YyBCTBUTENbHOCTbIO 74—80% 1 cneundryHOCTbIO
80-82%, B TO BpeMs KaK 6a30Bas MOfeNb IOTUCTUYECKON
perpeccun nmena YyBCTBUTENBHOCTb U CNeLMBUYHOCTD
TONbKO 64%. 3Hayenne AUC gns nepeuyHoi RF-noHru-
TioAHOM mMogenu coctasuno 0,85 (95% [N: 0,84-0,85),
a 3HayeHune AUC gns RF-noHruTiogHoOM Mogenu c ucnonb-
30BaHMeM npefbiaylieil rocnuTanMsaLum uaM npume-
HEHUA CTepOMAOB B KA4yeCTBE NPEAUKTOPOB COCTaBUIO
0,87 (95% [N: 0,87-0,88). [ins 6a30Boi perpeccuoH-
Hoi mogenu AUC cocrasun 0,68 (95% [N: 0,67-0,68)
[43]. MeTpuKkm KayecTBa B 3TOM NpoekTe TpebyIoT fanb-
Helweit paboTbl Haf MaTeMaTUYECKO MOfeNblo. TaKKe
OrpaHWYeHUAMU JAHHOTO MPOEKTa ABNAKTCA HEPaBHO-
MepHOe pacnpefeneHune Habopa faHHbIX MO MOy, pace,
4TO, B CBOIO OYEPEAb, YXYALWMUT TOYHOCTb MOLLENN NpU Te-
CTUPOBAHMUM HA HE3aBUCMMOM Habope AaHHbIX.

Stidham R. ¢ coasT. (2020) co3panu NN-mopenb ans Bbl-
ABNEHMA BHeKMUWeYHbIX npossneHnit B3K B anekTpoH-
HbIX MeAULMHCKNX KapTax, rae 6bi1 MCnosib30BaH Habop
AaHHbIX 6onee yem n3 1800 KnUHKUYeCcKux 3anuceir. NN-
CEepBUC HA OCHOBE TEXHONOTMU 06PABOTKM ecTecTBeH-
Horo A3blka (natural language processing — NLP) cmor
HE TOMbKO OBHApYXWUTb YNOMUHAHWE PACMpPOCTPAHEH-
HbIX BHEKULIEYHbIX MPOSBJEHWUI B 3NEKTPOHHbIX MEAU-
LIMHCKMX KapTax, HO TaKKe CMOT OnpefennTb CTeneHb Ux
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AKTUBHOCTU C 06U/ YyBCTBUTENBHOCTbIO U cneyuduy-
HOCTbt0 92,9% 1 81,8%, COOTBETCTBEHHO [44].

Reddy B.K. c coaBt. (2018) ony6aukoBann pesynbTatsl
HebONbLWOro NUIOTHOrO UcCNefoBaHusa (82 nauueHTa)
Mo MOCTPOEHWIO MaTeMaTUyecKOW MOAenu fis npor-
Ho3upoBaHuA TedyeHna BK no aneKkTpoHHON MepuuMH-
CKOWl KapTe nauueHTa: ObIIO MOCTPOEHO TpU MOAENU
MaLWMHHOTO 00Yy4YeHWA: TPaaWULMOHHAs JOrMcTUYecKas
perpeccus, perpeccus C perynapusauuein u Mopaens
Ha OCHOBe rpafueHTHoro 6ycTuHra. Hamnyywue pesyns-
TaTbl B NpefCcKasaHuu TAKECTU TeyeHUs 3aboneBaHus
nokasasa Mofjelb Ha OCHOBE FpafMeHTHOro OycTUHra
(cpemHAs no NpOBEAEHHbIM [ECATU KPOCC-Bannaaumusam
AUC =0,928) [45].

B Gonee kpynHom HayyHom npoekTe Zand A. c coasT.
(2022) wnccnepoBanu faHHble peanbHON KNUHUYECKOIA
NPaKTUKU Ana nporHosupoBaHua Tedenua B3K. Bbinu
BbIOpaHbI YeTbipe KIMHWYEeCKMEe TOYKU: TOCUTanM3aums
nauneHta ¢ B3K, onepatnBHOe BMewWwaTenbcTBo no no-
Bogy B3K, noTpebHocTb B HazHaueHun cuctemHbix TKC,
Hayano reHHO-UHXEHepHON 6KuoNornyeckoit Tepanuu.
06yyatowias Bbl6opKa cocTaBuia 72 178 v Banuansnpyio-
was Bbi6opka — 69 165 nauueHToB. B 06wl cnoxHoCTH
4,1% nauneHTOB U3 rpynnbl NPOBEPKU GbIAW rocnuUTaNU-
3UpoBaHbl, 2,9% noTpeboBanucL onepayuu, CBA3aHHble
¢ B3K, 17% npunumanu TKC gnutenbHoro geicreus uny
13% nauueHToB ObIIM MHMLMMPOBAHA GUONOTMYECKas
Tepanus. ABTOpbl 06yuMnu NaTb Mogeneit (gBe Ha oc-
HOBE perpeccuu, MawWuHbl OMOPHBIX BEKTOPOB, METO.
«CNyYaitHOro Nleca» U HEepOHHYI CeTb) Ha 0byyatolent
BbIOOpKE NMaLMEHTOB M MPOTECTUPOBANM UX Ha Banupaa-
LMOHHOII BbIGOpKE. [Insi NPOrHO3WpPOBaHUsA roCMUTaNU-
3auunit Mopienb Ha OCHOBe «ciyyaiiHoro neca (random
forest)» okasanace Hanbonee ontumansHoit ¢ AUC = 0,73
(66% — 4yBCTBUTENbHOCTb, 67% — CReuUbUYHOCTD).
[lna nporHo3upoBaHUs Hayana npuMeHeHus Guonoru-
yecknx npenapatoB perpeccua LASSO noka3sana Haunyy-
wwe pesynbtatel c AUC= 0,94 (4yBCTBUTENLHOCTE — 83%,
cneunduyHoctb — 96%), 6iU3KO K Hell Mofenb Ha oc-
HoBe «cny4aiHoro neca (random forest)» ¢ AUC = 0,92
(yyBcTBUTENBHOCTL — 82%, cneunduyHocTe — 92%).
AHanornyHbiM 06pasoM, MOAENb Ha OCHOBE «CJy4YalHO-
ro neca» nokasana Hawnydwwue pesynbTaTel Ais npor-
HO3MPOBaHWUS ANUTENBHOTO NPUMEHEHWA CTepouaoB
¢ AUC = 0,81 (uyBcTBUTENBHOCTb — 48%, cneunduy-
HOCTb — 86%). [na nporHo3upoBaHWs OnepaTUBHbIX
BMeLaTenbCTB, cBA3aHHbIX ¢ B3K, perpeccus LASSO u mo-
Aenb Ha ocHoBe «ciyyaiiHoro neca (random forest)»
“mMenu camble Bbicokue 3Hadenus AUC = 0,71 [46].

Mpo6nemMbl U TPYAHOCTU MPU MPUMEHEHUU UCKYC-
CTBEHHOr0 MHTeJUIeKTa y nauueHToB ¢ B3K

Ha ocHoBe npuBefeHHOro 0630pa Hay4HbIX MPOEKTOB
MOXHO Cfenatb BbIBOL O BbICOKOM YpOBHE HAy4YHOro

McKyccTBEHHBIM MHTENNEKT B AMATHOCTMKE M NIEYEHUM
BOCnanuTenbHbIX 3a60neBaHmit kuweuHuka (063op nutepartypbi)

MHTepeca K npumeHenuto UW B aHanuse MeAMLMHCKUX
M306paxeHnn 1 MeaMUMHCKUX KapT nauueHtos ¢ B3K.
OpHako pa3paboTka W BanupaLus CEPBMCOB Ha OCHOBE
NV B meamnuMHe conpsixeHbl C NOTPEOHOCTbIO B 60/bLIOM
06bemMe KayecTBEHHbIX LUGPOBLIX MEAULMHCKUX AaH-
HbIX AN 06y4YeHUs MaTemMaTuyeckux mogenei. Ha atom
3Tane pa3paboTyMKM CTaNKMBAIOTCA C HaMbONbWMMM
cnoxHocTtamu. B ugeane gns obyyeHus N Heobxoanmo
MCMNONb30BaTb AaHHbIE PeaNbHON KIMHUYECKOW NpaKTu-
KW, TaK KaK 3TW flaHHble Hanbonee OAU3KM K TEM ycio-
BWSAM, B KOTOPbIX B flaNibHeliwem GyneTt paboTate MOAENb
NWN. CornacHo TOCT P 59921.3-2021 «Cuctemsl nckyc-
CTBEHHOTO MHTENNEKTA B KNMHUYECKON MEAULMHE, Y. 3%,
[aHHble peanbHON KnuMHUYecKoit npaktuku (real-world
data, RWD) npeacraenstoT coboit uHdopmaymuo o coc-
TOSIHUM 3[0POBbs MALMEHTOB W/MNu 06 OKazaHUK Me-
AVNUMHCKON NOMOLLM, MONYYEHHON U3 Pa3IMYHBIX UCTOY-
HUKOB BHe PaMOK MpPeAperucTpaLyuoHHbIX KNUHUYECKUX
uccnepoBaHui. B HacToswwee BpemMa AaHHble peanbHO
KJIMHUYECKO NPaKTUKU NPeACTaBAAoTCS 6onee LeHHbI-
MU, 4eM [aHHblE PaHAOMU3UPOBAHHbBIX KTMHUYECKUX UC-
CNeflOBaHMUI, 33 CYET OTCYTCTBUA KPUTEPUEB BKIIOYEHUSA
u ucknoyeHns [47]. LaHHble peanbHOR KIMHUYECKOM
NPaKTUKKU XPAHATCA B BUAE CTPYKTYPUPOBAHHLIX U He-
CTPYKTYPUPOBAHHBIX MeJULMHCKMX AokymeHToB B IMK,
B BUAE pe3ynbTaToB abopaToOpHON Cyx6bl, B BuAe
DICOM cbainos, nonyyeHHbIX MpU Ty4eBOMN 1 IHAOCKOMNM-
Yeckom fuarHoctuke. Takum 06pa3omM, KaUecTBo JaHHbIX
peanbHoii KNMHUYECKOW NMPAKTUKM ABAAETCA OCHOBOMO-
naralowmum GakTopom B pa3BUTUN KAaYeCTBEHHBIX CUCTEM
Ha ocHoBe V. [Ins BocTMKeHNs BbICOKOTO KayecTBa 06-
YYaLWNX AAHHBIX LOMKHbI NPUMEHATLCA efjuHble CTaH-
AapThl Ans c6opa U XpaHEHUA MESULMHCKUX AaHHbIX.

C uenblo cTaHfapTU3aLMM MeSUUMHCKUX AaHHbIX N0 B3K
EBponeiickas opraHusauus no 6onesHu KpoHa v s3BeH-
Homy konuty (ECCO) paspabotana 6a3oBblii Habop me-
AVNLUMHCKUX BaHHbIX, KOTOPbIE MOTYT NMPUMEHATLCA AAs
peanbHbIX MCCNEA0BAHUIA Y B3pOCNbIX naumeHToB ¢ B3K.
MexgyHapofHas rpynna 3KCnepToB, BKOYalOWas ra-
CTPO3HTEpONIOroB, PAaAMUONOroB, XMPYpProB, AUETONOr0B,
3NUAEMUONOroB, Mefcectep, natomopdonoros u na-
LMEeHTOB (B 06LEN COKHOCTU 26 YYaCTHUKOB AUCKYC-
cum 13 13 cTpaH) yyactBoBana B MOAUGDULMPOBAHHOM
KOHCEHCYCHOM NpoLEecce, B pe3ynbTate KOTOPOro Obiio
NPOBEAEHO KOHCEHCYCHOe COBelaHue AN YTBEPXKAe-
HUA OKOHYaTenbHoro 6a3oBoro HaGopa pesy/bTaToB.
Bcero B onpoc nepsoro payHaa Gbin BKIOYEH 271 NYHKT
(130 pesynbTatoB, 141 nokasatenb pe3ynbTaTUBHOCTY)
B 9 obnacTax uccnefoBaHus. YUacTHUKM SUCKYCCUMN CO-
rNaCUANCh, YTO B peabHbIX NCCNE[0BAHUAX aKTUBHOCTY
3aboneBaHus cnefyeT coobWaTh 0 KNUHUYECKUX, IHLO-
CKOMMUYECKMX UCCNefoBaHUAX U aKTUBHOCTU GUOMapKe-
poB 3aboneBaHus, ciefyeT NPUMEHATb HE r10banbHy
OLLEHKY Bpaya, @ KNTMHUYECKUII MHAEKC ANA KOHKPETHOrO
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3aboneBaHus (MHAekc Xapeu-bpapwoy, wkana Meito,
nugekc aktusHoctn AK). Mpu AK npumeHum nnbo 3H-
pockonuyeckuit uupekc Taxectn AK, nubo 3HAOCKO-
MUYECKYI0 4YacTb LWKanbl Meio, HO €AWHOro MHeHus
no 3Hpockonuyeckomy uHaekcy Ans BK He 6bino, kak
He OblN0 efUHOTr0 MHEHWUS W MO WUCMONb30BAHMIO KpU-
Tepus «Hanuuue A3B». bbin JOCTUTHYT KOHCEHCYC B OT-
HOLIEHUW UCMOAb30BaHNA (heKaNbHOrO KanbNpoTEKTMHA
n C-peakTuBHOro 6eska. He 66110 LOCTUTHYTO KOHCEHCY-
ca B BbIOOpE ONTMMANbHOIO MHAEKCA TMCTONOrUYECKOI
aKTMBHOCTM B peaNbHbIX UCCNefoBaHNAX [48].

Kpome Toro, MeauumMHCKUe AaHHble Ans 00y4yeHUs Mo-
peneit U ponxHbl 6bITb pa3HoobpasHbiMK, B upeane
MHOTFOLLEHTPOBLIMMU, TaK KaK B MAWMHHOM 0OY4YeHWUU Cy-
WecTBytoT Npobnembl npeag3atoctu U v ypesmepHoii
agantaumm N k Habopam faHHbIX, KOraa anropuT™ Ha-
XOAWUT 3aKOHOMEPHOCTH, KOTOPbIE HE UMEeIOT OTHOLLIeHMA
K Lenam uccneposaHus [49,50]. B Bonpoce nonyyeHus
MHOTFOLEHTPOBLIX AaHHbIX Ans obyvenus WU BaxHo
MOMHUTb O KpanWHe BbICOKWUX TpeGOBaHMAX K 3aluTe
MeOULMHCKUX [AHHbIX: MeAULUHCKWe faHHble ans 00-
yueHus UWN ponmkHbl ObITh 06€371MYeHbl B LMGPOBOM
KOHTYpe TOW MeAWLWHCKOW opraHu3auuu, Kotopas co-
Opana 3Tv AaHHble, NPU 3TOM BCErfa CylUecTBYeT puck
NOBTOPHOW WMAEHTUDUKALUM paHee aHOHMMU3UPOBAH-
HbIX MaLWUEHTOB.

C uenblo coxpaHeHUs KOHMUAEHLUANbHOCTA W 3aLUUTbI
MeAMLMHCKNX AaHHbIX B HACTOsILLEE BPEMS BCE DONbLLYIO
pacnpoCcTpaHeHHOCTb NONYYAOT METOAbI (DeAepaTUBHOIO
06yyeHus: 3TM MeToAbl NO3BONISAIOT NPOBOAUTL 00yUEHMe
MOfienen Ha OCHOBE AaHHbIX Pa3HbIX MEAULIMHCKMUX Opra-
HU3aLMell, Npy 3TOM Kaxaaa MefULMHCKas OpraHu3aums
CaMa XpaHWT ¥ 3alWLWAEeT CBOU MefULMHCKNE AaHHble.
[pyrvm BapuaHTOM XpaHeHUs faHHbIX ans obyyeHus NN
ABNAIOTCA HaLMOHaNbHblE GMOGAHKN W perucTpel, B Ko-
TOpbIX GOJbLIME MACCUBbLI AAHHBIX XPAHATCA Ha eAUHON
nnatcopme B 06€31MYEHHOM BUAE U UCTIONb3YIOTCA Pas-
paboTYMKaMu, LONYLWEHHBIMU K AAHHBIM B YCTAaHOB/EH-
Hom nopsake. OauH U3 npumepos bputaHckuii buobaHk.
370 KpynHOe MpOCNeKTWBHOE MCCNefoBaHWe C y4acTu-
em 6onee 500 000 yyacTHMKOB B Bo3pacTe 40-69 ner,
nposogumoe B nepuog 2006—-2010 rr., Lenblo KOTOPOro
66110 06bEANHUTL OOLWMPHBLIE U TOYHbIE JaHHbIE O 340-
pOBbE HACeNeHWs C MOCNeAyIOLMUM KOMMNIEKCHbIM Ha-
OI0leHUEM U XapaKTEPUCTUKON MHOXKECTBA PasfNyHbIX
(haKTOpOB, a Takke CnocobCTBOBaTh PAa3BUTHIO MHHOBA-
LMOHHO HayKu NyTeM MaKCMManbHOro pacluMpeHns o-
CTyna K AaHHbIM 0 34,0poBbe Hacenexus [51].

B Poccuu Takke BefieTcs paboTa no co3AaHumio OTKPbIThIX
MacCCMBOB KAYeCTBEHHbIX 00€3NYEHHbIX MEANLMHCKUX
LaHHbIX, LOCTYNHbIX UCCNefoBaTeNsM U pa3paboTynkam
cuctem NN, B cootsetctBum co CrpaTtervei passutus
W B Poccuitckoin Pepgepaumnu, k 2024 rogy pocCUincKum
OpraHM3aLUAM SOMKHbI ObITb LOCTYMHbLI HAOOPbI LAHHBIX,

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

KOTOpble COOTBETCTBYIOT METO[0NOrUAM UX cOopa U pas-
METKM U XPaHATCA Ha 06lenoCcTynHbIX nnaThopmax, a K
2030 roay o6bem ony6AMKOBAHHbIX Ha 0BLEAOCTYMHBIX
nnathopmax HabopoB AaHHbLIX AOMKEH ObITb JOCTATOY-
HbIM ]S pelleHUs BCeX aKTyasbHbIX 3afady B 06nacty
NN, B Tom uucne 3a cueT NyGAMKAUUM MELULMHCKUX
1 NpOMbIWAeHHbIX faHHbIX. CornacHo locTaHoBneHMIO
Mpasutenbctea PO N2 140 ot 09.02.2022 r., hopmupo-
BaHue 6a3 06e31M4eHHON MHDOPMALMM NO OTAENbHbIM
HO30M0TUAM W NPOMUNAM OKa3aHWA MeAWULIMHCKON no-
MOLLY, @ TaKKe XpaHeHWe HaGOPOB 06E3NNYEHHbIX Me-
LUUMHCKUX LaHHbIX LS UX WCMONb30BaHWUA B Lensx
CO3/aHWA aNTOPUTMOB U METOLJ0B MALIMHHOTO 00yYeHUs
ANA GOpPMUPOBAHMA CUCTEM NOLAAEPIKKMU NPUHATUSA Bpa-
YebHbIX PelleHMit, CO3AaHNA U NPUMEHEHUS TEXHONOTU-
YeCKux pelleHnit Ha ocHose MW obecneynBaetcs, B TOM
uncne, defepanbHoi  UHTErpUPOBAHHOM  3N1EKTPOH-
HON MefWLMHCKOW KapToW, ABAAIOLENCA NOACUCTEMOW
EnvHon rocypapcTBeHHOW MH(MOPMALMOHHON CUCTEMDI
B cthepe 3npaBooxpaHeHus (EMMC3) [52]. Kpome Toro,
B 2023 r. MuH3pgpasom Poccum 6bina 3anyuieHa nnat-
topma «VICKYCCTBEHHbI MHTENNEKT B 3[paBOOXpaHe-
Hum» (Mnatdopma NN MuH3gpas). ITo npoekT, 06beau-
HAIOWMIA MeAULMHCKOe coobWwecTBO U pa3paboTynkoB
peweHunit B 061aCTU UCKYCCTBEHHOTO WHTENEKTa Ans
co3[jaHus BOCTPe6GOBaHHbIX NPOJYKTOB HAa OCHOBe Ma-
WKWHHOTO OoOyyeHus ans Bpayelt u nauueHtoB [53].
KonoccanbHble ycunus Munsgpasa Poccuu B oGnactu
mefuumnHckoro W B HacToswee BpeMs COCPeAOTOYEHbI
Ha npumeHeHun W pna poctmxeHus uenei HaLMoHanb-
HOro npoekta «3A4paBooxpaHeHne» (CHUXKEHWUA cMepT-
HOCTU OT OHKOJNOrM4yeckux 3aboneBaHun u GonesHeit
cuUcTeMbl KpOBOOOpaLLeHUs), Npu 3TOM ofHa M3 3ajay
Ha nnatdopme NN Munsgpasa Poccun — cospanue pa-
TaceTa Ans paspabotku UW-pewenuit, onpepensiowmx
no pe3ynbTaTaM KONOHOCKOMUW BEPOATHOCTb MPUCYT-
CTBMA HOBOOOPA30BaHMUs, a TAKXKe ero XapaKTepUCTUKY.

MepcneKTMBbI NPUMEHEHUA UCKYCCTBEHHOTO UHTEN-
NeKTa y nayueHToB ¢ B3K

TexHonorun N ocobeHHO XOpoLwo NOAXOAAT A/1f NOMO-
WK1 Bpayam B auarHocTuke u nedenun B3K, nockonbky
3TW 3a60neBaHNA TPeOyIOT CMHTE3a BONbLIMX Pa3HOPOA-
HbIX AAHHbIX, TAKMX KaK pe3ynbTaThl KIMHUYECKOro, 3H-
[OCKOMMYECKOro, PEeHTreHON0rMYeckoro 1 natomopdo-
noruyeckoro obcnenoBaHus. [laHHble pasHbIX METOA0B
AWNArHOCTUKM MOTYT ObITb UCMOb30BAHbI ANs CO3[AHMUA
B OyOylleM maTemMaTUYecKUX Mofenei, KoTopble byayT
CBA3bIBATb Pa3fiMyHble TUMbl AaHHbIX, NO3BONAS WHTe-
TPUMPOBATb HECKOJIbKO AMArHOCTUYECKUX METOJ0B B €U~
Hyl0 MOZIeNb [NA OLeHKM 3aboneBaHus u NporHosa [54].
Kpome Toro, ucnonb3oBaHve UMW moxeT 3HaunTenbHo
06nerynTb paboynii NpoLecc B KIMHUKE 3a CYeT COKpa-
LeHMs BPEMEHM, 3aTPAayMBAEMOr0 Ha WHTEpNpeTaLuio
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Pa3HOPOAHBIX AAHHbIX, NO3BOASAA BpayaM TpaTUTb 60Nb-
lle BPEMEHM HA NINYHOE B3aMMOLENCTBME C NALMEHTAMM.
Mo mepe HaKoMAeHMA CTPYKTYPUPOBAHHbIX MEAULMHCKNX
LaHHbIX OyayT chopMUpoBaHbI LMGPOBLIE Npoduan na-
LMEHTOB, KOTOpblE MO3BOMAT y4eHbIM pa3pabaTbiBaTh
NepcoHUbULMPOBaHHbIE KIMHWYECKUE MOAXOAbI Ha OcC-
HOBe KOHUEeNnuuu UWPOBLIX ABOMHWUKOB MNaLMEHTOB.
Byayuwee nevenus B3K — 3a TOYHON MeguUMHOWM C akK-
LEHTOM Ha WMHTepnpeTaLuio Pa3HoobpasHbIX «OMUKC-
HbIX» AAHHbIX C nomolbto MW ans nporHo3mMpoBaHus 3a-
60/1eBaeMOCTN 1 U3MeHeHUs TeyeHus 3aboneBaHus [55].
CnepyeT ynoMmaHyTb, YTO NpOrpamMMHble NpoaykTsl ¢ VN,
KoTopble pa3paboTaHbl A5 0Ka3aHUs MeguLUHCKOW no-
MolM M 06pabaThiBAlOT MeAULMHCKME [aHHbIE TaKuM
006pa3oM, YTO pe3ynbTaT UX PaboTbl MOMET MOBAMATH
Ha MPUHATME BPAYOM KJIMHWUYECKOTO pelleHus, nogne-
aT 0053aTeNbHONM PerucTpaumn B Kauectse MeguLnH-
ckoro u3pgenus B Poc3ppaBHap3ope. [lo perucrpauyuu
B Poc3ppaBHag3ope nporpaMMHble npogykThl ¢ MW moryTt
NPUMEHATLCA TONBKO B UCCNEL0BATENbCKUX Liensax.

SAKITIOYEHUE

MpuMeHeHWe METOL0B MalMHHOTO 0By4YeHUs gns obpa-
60TKM 60/bLINX 06BEMOB MEANLMHCKUX AAHHbIX Pas3any-
HbiX DOpPMATOB — W300paXeHUl, TEKCTOB, 3NEKTPOH-
HbIX MEAWLMHCKUX KapT — ABNAETCA NepCrneKTUBHbIM
M BbI3bIBAET OOMbWON HAYYHbI UHTEPEC KIUHULMUCTOB
u yyeHbix Bcero mupa. C undposoit TpaHchopmaLuei
34paBOOXPAHEHUA CBA3bIBAKOT 3HAYUTENIbHYIO 3KOHO-
MUIO PacxofoB Ha 3ApPaBOOXPaHeHUEe B YCNOBUAX MpO-
rpeccupyiolero CTapeHus HaceNneHuUs U BHEApeHus
B MpaKTMyecKoe 3[,paBOOXPaHeHNEe AOPOroCcTOALMX Me-
TOAOB AWNArHOCTUKM U NeyeHus. Kpome Toro, BHepeHue
meTonoB MW B guarHocTnyeckme n NnporHocTuyeckume an-
rOpUTMbl MOXET CNOCOBCTBOBATL MOBLIWEHUIO KayecTBa
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yKasaHus'. HasHaueHe npenapata He 3aMeHseT CnelMduYeckoro NeYeHIs 3a601eBaH NPSIMOM KALIKW U aHaNbHOTO MMTOMbI FEMOPPOS COXPAHSIOTCS MOC/E PEKOMEH/YEMOTo Kypca Tepaniu, CeAyeT NponTM
OCMOTP y MPOKTO/Iora, KOTOpbil MOAGEpeT AanbHellyio Tepanvio. BsaumopeiicTane'. BepemenHocTs’/flaktauns’. He npumensTh npenapar. ®epTuabHOCTL'. BAusHWE Ha CMOCOGHOCTb YNpaBnATh TPAHCMOPTHbIMM
cpeAcTBaMu, MexaHusMamm'. lTo6ouHoe aercTBHe . YacTo: Arapes, A1cnencys, TOWHOTa, PBoTa. HevacTo: KonuT. PeAKo: roNnoBOKpY)eHNe, ronosHaA 60/1b, O6LUEE HEAOMOTaHHE, KOXHAS Cbiflb, KOKHBIM 3y, KpanMBHIUA. HacTota
HEeW3BECTHA: 60/1b B XKIBOTE, U30/IMPOBAHHBIN OTEK IMLA, Iy6, BEK. B UCK/IOUTENbHBIX CyYasix — aHrMOHeBpOoTUYeckuit oTek. Mepeaosuposka’. PapMako-noruyeckue cBoincTBa’. [letpanekc® o6/afaet BEHOTOHUMPYIOWUM 1
aHr1ONPOTEKTVBHBIM CBOMCTBaMM. [penapat yMeHbLAET PACTHKIUMOCTb BEH U BEHO3HBIN 3aCTOM, CHIKAET NPOHULAEMOCTb KaMnNAPOB U MOBLILIAET WX PE3UCTEHTHOCTL. PopMa BeInycKa'.

* [115 Noy4EHMUs MOHOV MHGOPMALIK, NOXaNYNCTa, O6PaTUTECH K O6LIEN XapaKTEPHCTIKE IEKAPCTBEHHOO NpenapaTa Wan NoyYmTe KOHCYNbTaLMio cneLuanicTa.

AO «CepBbe>: 125196, I. MockBa, yn. JlecHas, A. 7, 3Tax 7/8/9. Ten.: (495) 937-0700, pakc: (495) 937-0701

Peknama. Matepuan npeaHasHayeH Ana CNeuuanicToB 34PaBoOOXPaHeHNs. SERV’E&
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