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Chronic renal failure (CREF) is one of the most challenging problems of contemporary medicine. Patients with
chronic renal failure usually need renal replacement therapy as either hemodialysis, peritoneal dialysis or a
kidney transplant. The latter is the most promising option for end-stage kidney disease. However, the short-
age of donor organs, the complexity of their delivery, the difficulty in finding an immunologically compatible
donor and the need for lifelong immunosuppression triggered advances in modern tissue engineering. In this
field, the primary priority is focused on developing bioengineered scaffolds with subsequent recellulariza-
tion with autologous cells. Using such constructs would allow for solving both ethical and immunological

problems of transplantation.

The aim of this pilot study was to develop a new method of renal decellularization using small laboratory
animals.

Materials and Methods. The study investigated the morphological structure of the obtained decellularized
matrix and quantitatively tested DNA residues in the resulting scaffold. We proposed a new biophysical
method for assessing the matrix quality using the EPR spectroscopy and conducted experiments on the
matrix recellularization with mesenchymal multipotent stem cells to estimate cytotoxicity, cell viability and
metabolic activity.

Results. The obtained decellularized renal matrix retained the native tissue architecture after a complete
removal of the cell material, had no cytotoxic properties and supported cell adhesion and proliferation.
Conclusion. All the above suggests that the proposed decellularization protocol is a promising method to
produce tissue-engineered kidney constructs with possible clinical application in the foreseeable future.
Keywords:  regenerative medicine, tissue engineering, scaffold, decellularization, tissue-engineered kid
ney recellularization, EPR spectroscopy
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Urologiia. 2017,2:05— 12 (in Russian)

DOI: https://dx.doi.org/10.18565/urol.2017.2.05- 12

Chronic renal failure (CRF) is a

being populated with other cells. To date, there are

heterogeneous disorder associated with increased
morbidity and mortality, still remaining one of the most
challenging problems of contemporary medicine. Despite
more than half a century of widespread clinical utilization
of kidney transplantation, advances in renal replacement
therapies, surgical technique, organ conservation,
improvement and optimization of immunosuppression
protocols and postoperative management, long transplant
waiting lists have been steadily increasing [1, 2]. The
key problem of modern transplantation medicine is the
severe shortage of donor organs, the difficulty finding
immunologically compatible organs, the complexity of
organ procurement and delivery and the necessity for
lifelong immunosuppressive therapy [3—5]. The need
to resolve the above difficulties has stimulated efforts
to develop modern tissue engineering strategies for the
kidney. Of them, the most promising is the development
of bioengineered acellular kidney scaffolds capable of

several laboratories in the world engaged in the creation
of tissue engineered kidneys (TEK).

Thus, E. Ross et al. [6] designed two decellularization
protocols. In the initial protocol the intact rat kidney
was arterially perfused with sequentially increasing
concentrations of the Triton X-100 (0.5, 3, 6 and 10%
solutions), rinsed with deionized water and then 4%
sodium deoxycholate. In the optimized SDS protocol,
the sequence was 3% Triton X-100, deionized water,
repeat 3% Triton X-100, and then the 4% SDS. Both
proposed protocols made it possible to effectively
remove the remaining cellular debris; the kidneys
acquired transparency while preserving the characteristic
architectonics of the basal membrane.

C. Liu et al. [7] designed a rat kidney cellular
matrix scaffold using peristaltic pump perfusion with
3% TritonX-100 and 1% SDS. Apart from different
detergent concentration, this protocol used different
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the rate of perfusion and changed the total time of
action of decellularizing solutions up to 64 hours. The
absence of cells on the scaffold was verified by routine
histological methods and the analysis of the ultrastructural
architectonics of the matrix.

P. Baptista et al. [8] developed a perfusion system to
create natural 3D matrices with an intact vascular network,
not only for the kidney, but also for other organs, such as
the liver and pancreas. They used the native vascular
system to perfuse a decellularization solution made of
1% of detergent Triton X-100 and 0.1% ammonium
hydroxide in deionized water. Immunohistochemical
analysis of these decellularized scaffolds using laminin and
fibronectin showed preservation of the distinctive matrix
chemistry and maintenance of their spatial locations,
extensive and intense albumin expression and a large
number of proliferating cells in the core of the scaffold.

J.Songetal. [9] decellularized rat kidneys via renal artery
perfusion with 1% SDS under the control of perfusion
pressure. As a result of the experiment, the authors
developed an acellular matrix, which preserved kidney’s
architecture and ECM proteins. To regenerate functional
kidney tissue, acellular rat kidneys were repopulated with
endothelial and epithelial cells. After seeding, kidney
constructs were transferred to a perfusion bioreactor
designed to provide whole organ culture conditions.
After culturing under in vitro conditions, regenerated
kidneys were transplanted into rats in orthotopic position.
Accordingto the authors, TEC successfully functioned and
provided urine production and clearance of metabolites
without signs of bleeding or graft thrombosis. However,
this design still had a number of disadvantages. Thus,
the glomerular filtration rate was lower than in native
kidneys, and fractional reabsorption of electrolytes also
decreased, which indicated the functional immaturity of
the tissue engineered kidney [9].

Thus, the inability of natural materials to fully reproduce
the complex structure of ECM has led to the need of
using decellularized scaffolds of native donor derived
organs, or matrices made from polymeric materials and
completely reproduce the structure of the native organ.
Scaffolds created by decellularization have a greater
biocompatibility and cause a lower response from the
immune system than synthetic polymers.

Using three-dimensional 3D-scaffolds allows the
matrix to be efficiently repopulated with various types
of cells, and, consequently, to develop them into renal
tissue capable of performing its physiological functions
[10]. However, even the scaffolds operating in vitro and in
vivo are not devoid of disadvantages thus leaving room for
developing more effective methods of decellularization.
Prolonged protocols, aggressive detergents, the desire
to get an acellular matrix, sometimes compromise the
safety of ICM components. This makes searching for
optimal protocols for developing high quality scaffolds
very relevant.

The aim of the study was to develop a new protocol
for whole-kidney decellularization using a small animal
model with subsequent evaluation of the resulting scaffold.

Materials and methods
Organ procurement and preparation

Fifteen male Wistar rats (Rappalovo, St. Petersburg)
weighing 200 + 50 g were used to develop the renal

decellularization protocol. The experiments were carried
out in the laboratory for fundamental research in the field
of regenerative medicine of the Kuban State Medical
University. The animals were handled according to the
Guide for the Care and Use of Laboratory Animals (USA,
2001); the research protocol was approved by the local
ethics committee (Minutes No. 21/1). The animals were
kept in standard vivarium conditions, with free access to
food and water, at room temperature (18—25°C) and with
natural with day/night regimen 12 h/12 h.

One hour prior to surgery, the animals were
anticoagulated with 100 units of heparin; euthanasia was
performed with a lethal dose of barbiturates (150 mg/
kg) intraperitoneally. To harvest the kidney, midline
laparotomy was performed, followed by dissecting the
abdominal membrane, intestinal loops and mesentery
being moved aside to facilitate access to the posterior
wall of the abdominal cavity. Renal artery and vein
were excised along with the aorta and posterior vena
cava before bifurcation. The kidney was isolated from
the fat capsule under sterile conditions and washed
with phosphate buffer solution supplemented with 1%
penicillin-streptomycin. The renal artery was isolated
with caution, mostly in a blunt manner, cannulated with
a sterile 24 G or 22 G intravenous catheter (La-med
Healthcare Pvt. Ltd., India), depending on the artery
diameter and fixed in a specialized bioreactor (Harvard
Apparatus, Massachusetts, USA).

Decellularization of the kidney

Decellularization was performed using a detergent-
enzymatic protocol proposed by J. J. Song et al. [9] in
the authors’ modification. The total time of detergent
exposure was 22 hours.

The kidneys were decellularized via antegrade renal
artery perfusion with sterile phosphate buffer solution
with the addition of 1% antibiotic-antimycotic for 30
min. Thereafter, perfusion was performed successively
using deionized water for 30 minutes and 4% solution of
sodium deoxycholate supplemented with 800 ul of EDTA
(3 h), washed with phosphate buffer and exposed to a
solution of bovine pancreatic DNase-1 2000 U/mg for 1
hour. The cycle was terminated by washing with phosphate
buffer for 12 hours. The next cycle of decellularization
was started with perfusion with deionized water (30 min),
4% solution of sodium deoxycholate for 1.5 hours and
exposure to a solution of bovine pancreatic DNase-I also
for 1.5 hours.

The decellularization was completed by perfusion of
sterile phosphate buffer solution via the renal artery.

Isolation and typing of mesenchymal multipotent stem
cells (MMSC)

To isolate MMSC, femoral and tibial bones were
collected from 10 euthanized male Wistar rats (Rappalovo,
St. Petersburg) weighing 200 £ 50 g. Under sterile
conditions, bone metaphyses were cut off, bone marrow
was removed by multiple washings with a solution of
phosphate buffer with 1% antibiotic-antimycotic and
placed in a sterile tube. After centrifugation, the pellet was
resuspended in DMEM culture medium supplemented
with 10% fetal bovine serum (FBS) and 1% penicillin and
streptomycin solution (Gibco, Life Technologies, USA).
Culturing was performed on Corning bottles (USA) and
incubated maintaining a 5% CO2 at 37°C. After the
first 24 hours of incubation, the unattached cells were
removed together with the culture medium followed by
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Fig. 1. Rat kidney in bioreactor: native (left) and in the
process of decellularization (right)

changing the medium every 2 days. Culturing was carried
out up to 3-4 passages with subsequent typing before
testing for cytotoxicity and cell viability on scaffolds.
The resulting cells were verified as MMSC by induced
differentiation into three cell lines using specialized
StemPro media (Gibco, Thermo Fisher Scientific Inc.,
USA) according to the manufacturer's protocol followed
by qualitative detection [11]. After completion of the
induction, adipogenic and chondrogenic differentiation
was assessed by staining with Oilred O dye and sulfated
glycosaminoglycans toluidine blue, respectively.
The mineralization of the extracellular matrix during
osteogenic differentiation was assessed by staining with
alizarin red.

Assessment of the quality of biological kidney scaffolds

On the completion of the decellularization, the quality
of the biological kidney scaffolds was investigated. The
resulting samples were fixed in 10% neutral buffered
formalin, dehydrated and paraffinized in a standard
procedure using a Leica TP1020 Automatic Tissue
ProcessorandaLeica EG1150H modulartissue embedding
unit (Germany). Paraffin sections, 5 um thick, sectioned
using the Leica RM2235 rotary microtome (Germany)
were dewaxed, hydrated and stained with hematoxylin
and eosin and DAPI fluorophore (4 ', 6-diamidino-
2-phenylindole). The histological characteristics were
assessed using an Olympus BX 51 microscope (Japan).

The extent of decellularization was confirmed by
analyzing the DNA content before and after exposure
to decellularizing agents on a NanoDrop ND-1000
spectrophotometer (Thermo Fisher Scientific Inc., USA)
using a reagent kit (Dneasy Blood and Tissue Kit,
Qiagen, Sweden) according to standard procedures or
manufacturer's instruction.

Biophysical evaluation of the effectiveness of
decellularization was conducted using EPR spectroscopy.
Assessment of the EPR spectral parameter was carried
out on a spectrometer (JEOL, JES FA 300, Japan) at
24°C within the X range. The measured parameters
included: super-high-frequency radiation with a capacity
of 1 mW, microwave radiation with a frequency of 9144
MHz, and high frequency modulation amplitude of 0.1
mT [12]. Samples were lyophilized in a vacuum freeze
dryer “LS-1000” (Prointech, Russia Federation) and

weighed (Ohaus scales, China, precision of balance *
0.01 mg). The EPR signal of the suspended sample was
measured in a quartz vessel (5 mm in diameter), while
the weight of the sample in the resonator zone was 0.03
g [13]. The concentration of paramagnetic centers in the
samples was determined by comparing with the signal
of the standard sample (2,2,6,6-tetramethylpiperidin-
1-yl) oxidanyl (TEMPO) containing 6.4X10-7 mol of
paramagnetic centers, the integrated intensity of the EPR
signal in the samples studied was calculated by double
numerical integration.

To assess cell viability on the scaffold and the cytotoxity
of the resulting decellularized kidney matrix, a static
recellularization method was used, followed by an XTT
test and calculation of the quantitative parameters of
viability and cytotoxic index [14] after measuring the
optical density of the culture medium with the XTT
reagent. For this purpose, a sample of a decellularized
kidney was placed in a 96-well plate, cell suspension was
added and cultured under standard conditions in a CO2
incubator for 24 hours before performing an XTT test. For
the recellularization, MMSC of the 3rd passage was used
as a suspension, the cells were seeded at 30,000 per well
in 200 ul DMEM culture medium containing 10% fetal
bovine serum and 1% antibiotic-antimycotic solution.
Cells with MMSC, cultured without biological scaffolds,
served as controls. The working solution of XTT was
prepared according to the manufacturer's protocol (Cell
proliferation assay XTT, Aphli Chem GmbH, Germany).
The optical density was measured on a multifunction
ReadMax F5 reader (Molecular Devices, USA) under
standard conditions at 450 nm using the manufacturer's
protocol.

Statistical analysis

Statistical analysis was carried out using variation
statistics calculated by Microsoft Office Excel software.
The results were presented as mean (M) and standard
error of mean (m). When comparing mean values of
the groups studied, the percentage of possible errors
was found from the Student's t-test table for paired
comparisons, expressed as the reliability values of the
difference "p", where p<0.05 was considered statistically
significant.

Results. On completion of decellularization, the kidneys
lost the intense fleshy-red color characteristic of the native
organ and acquired a slightly opalescent yellowish-white
hue typical of the decellularized tissues (Figure I), which
was consistent with descriptions reported in previous
studies [15—18]. In this case, the three-dimensional
structure of the matrix was preserved. H&E staining of
the resulting decellularized kidney revealed well preserved
ECM architecture with no evidence of residual nuclei or
intact cells (Fig. 2).

After staining of the native kidney sections with
fluorophor DAPI, there was intense luminescence of the
nuclear structures, while it was completely absent in the
decellularized tissues.

Quantitative determination of the DNA level in
native and decellularized kidney samples showed that
decellularization resulted in elimination of about 82.6% of
the nuclear material (930.7+107.9 and 162.8.3+£56.04 ng/
mg in native tissue and decellularized tissue, respectively,
p=0.0037, Fig. 3). Colorimetric analysis using the XTT
assay showed the presence metabolic activity of cells
seeded on the scaffold of the decellularized kidney under

YPOIOIN4, 2017 / UROLOGIIA, 2017



Fig. 2. Histological characteristics of the matrix of native () and
decellularized (b) rat kidney. H&E staining, x 20

static conditions (the scaffold was seeded on a 96-well
plate for 24 hours). The calculation of the scaffold-seeded
cell viability and the quantitatively assessed cytotoxic
index confirmed the accuracy qualitative evaluation of
the cell metabolic activity. Thus, the cytotoxic index of
the scaffold was 16%, and the viability of cells seeded
on the decellularized matrix of the kidney was 116%
indicating cell proliferation. There were no statistically
significant differences between the optical density of cells
cultured on the scaffold and the control cells (p=0.0624,
Fig. 4).

One of the most promising criteria for assessing the
quality of decellularization could be a biophysical method.
Natural cell metabolism is known to be accompanied by
the generation of free radicals [19]. At the same time,
in the mitochondrial respiratory chain, one of the basic
free radical products is the seven-quinone radical of
ubiquinone (HQ<). It could be used to assess the
mitochondrial activity, since paramagnetic species are
common intermediates of all redox reactions in both
normal and abnormal metabolism, and, therefore, can
confirm cell viability [20]. One of the most effective
methods for identifying and quantifying paramagnetic
particles in living tissues and individual organoids is
EPR spectroscopy, which makes it possible to assess
free radical production in biological systems, including
mitochondria [20].

Analysis of the EPR spectra of decellularized kidneys
did not reveal paramagnetic centers consistent with the
seven-quinone ubiquinone radical (HQ+). That was
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decellularization
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confirmed by the absence of a signal with g-factor in the
range from 2.005 to 2.007, which would differ from zero in
intensity. The findings suggested the absence of electron
carriers necessary for the functioning of living cells in the
decellularized kidney [21] thus confirming the absence of
viable cells in the scaffold after decelludlarization.

In the lyophilized tissue of the native kidney, EPR
spectroscopy detected paramagnetic centers (g-factor
in the range from 2.005 to 2.007) consistent with seven-
quinone radical of ubiquinone with concentrations in the
samples ranging from 7.65x10% to 2,47x107 mol/g of
lyophilized tissue, which indicates the presence of living
cell elements in the examined samples. EPR spectroscopy
of the native kidney showed that the concentration
of paramagnetic centers with a g-factor of 2.005 was
9.79%10-* mol/g of lyophilized tissue, which confirmed
excretion of free radical in the mitochondria of native
tissue cells.

The study findings suggest that the EPR-spectroscopy is
one of the possible ways of assessing the viability of cellular
structures in native and decellularized kidney tissues. The
absence of an EPR signal with g-factor ranging from 2.005
to 2.007 indicates the absence of living cells in the sample
under study, thus helping determine the completeness of
the scaffold preparation which requires cellular structures
in the tissue to be removed.
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Discussion. The creation of an artificial organ,
completely replacing a donor kidney transplant would
help save the lives of many patients. Now patients waiting
for transplantation have to undergo long-term renal
replacement therapies which negatively affect their quality
of life. Increasing incidence of renal pathology in recent
years calls for innovative research for the development
of cell-based therapies such as a bioartificial kidney
device [22]. The core component of the bioartificial
kidney is a living membrane consisting of a tight kidney
cell monolayer with preserved functional organic ion
transporters cultured on a polymeric membrane surface
[22, 23]. However, further research is needed to improve
the functioning of the kidney cell monolayer on the
surface of the membrane and design better the protocols
for the cultivation of renal tubule epithelial cells on the
synthetic membrane.

Bioartificial kidney device, like the previously created
hemodialysis and/or peritoneal dialysis, are not fully
capable of recreating the complex spatial structure of the
native organ and its cellular composition. For example,
current renal replacement therapy utilizes semi-permeable
membranes to substitute for the small solute clearance
function of the renal glomerulus but they do not replace
the transport, metabolic, and endocrine functions of the
tubular cells, rendering them only a partial substitute
therapy at best. [23]. The use of allogeneic renal epithelial
cells maintained within an extracorporeal environment
could provide therapeutic benefit to patients requiring
continuous renal replacement therapy and improve
survival without deteriorating the quality of life [23].

This has led to designing of a bioartificial renal epithelial
cell system (BRECS), which utilizes a dense population
of human renal epithelium cells grown on porous,
niobium-coated carbon disks within a bioreactor housing
maintained by perfusion culture through the disks. The
viability of the cells is maintained by the perfusion of
the culture medium through the discs, which allows the
cells to provide metabolic and endocrine functions of the
tubular epithelium [24].

However, these devices applied from outside the
body as part of an extracorporeal circuit. This makes
it necessary to design biological kidney scaffold that
is not only compact and safe for long-term use, but
also allows seeding, growth and proliferation of various
cell lines for the fullest possible reproduction of the
structural and functional properties of the native kidney
in vivo. Currently, an active search is being conducted
for biocompatible materials able to provide the whole
organ mechanical stability and do not interfere with
the further growth of cells on the bio-artificial scaffold.
Decellularization is a process aimed at removing cells
with preservation of ECM components and a three-
dimensional structure of the organ or tissue. According
to the literature, ECM maintains cell adhesion, regulates
migration, growth, cell differentiation, apoptosis,
modulates the effect of cytokines and growth factors,
activates intercellular interaction. Therefore, to create
a complete TEC organ or tissue, a qualitative biological
scaffold must be designed.

A growing body of literature has reported studies aimed
at designing a decellularized matrix of the kidney using
protocols combining different types and concentrations of
detergents and enzymes, changing the sequence and speed
of perfusion of solutions, duration of exposure, etc. [6-9].

Despite the advances in this field, the resulting matrices
were not comprehensively evaluated and, while carrying
out the recellularization, although they gave short-term
effects of the reproduction of the filtration, reabsorption
and secretion function, functionally significantly differed
from the native kidney. In addition, the key aspect is the
proper selection of the cell line for matrix recellularization.
Thus, for example, J. J.Song et al. decellularized rat
kidneys using 1% SDS followed by recellularization by
differentiated epithelial and endothelial cells. The authors
propose to replace this detergent with a 4% solution of
sodium deoxycholate, a decellularizing agent providing
a more sparing effect and able to shorten the time of
exposure, which contributes to maintaining the structural
integrity of the ECM.

In this study MMSCs were used to test the cytotoxicity
of the scaffold, but a fully functioning TEC cannot be
recellularized using only one cell culture. Moreover,
endothelial and epithelial cells also do not fulfill this task.
As a result, glomerular filtration and reabsorption do not
reach the physiologic levels [9]. Therefore, the search
for optimal protocols for producing biological kidney
scaffolds and cell lines for recellularization remains a
challenging problem of tissue engineering.

Conclusion. Development of TEC kidneys is considered
a very promising direction of regenerative medicine
for solving key problems of transplantation medicine
and complications of extracorporeal detoxification. The
authors of the article proposed a modified protocol
of rat kidney decellularization followed by a complex
evaluation of the morphological changes in the structure
of the resulting scaffold. The study quantitatively tested
DNA residues in the resulting scaffold and used the EPR
spectroscopy to record biophysical parameters before
and after exposure to detergents and enzymes. These
parameters allowed us to evaluate the effectiveness and
quality of the decellularization. The cytotoxic properties
of the scaffold and the metabolic activity of the cells after
recellularization were quantified by a colorimetric test
using an XTT test and calculation of the quantitative
parameters of viability and cytotoxic index.

The criteria developed for assessing the quality of
decellularized scaffold take into account a complex
approach aimed not only at eliminating cells that can
induce a tissue rejection reaction, but also to ensure the
preservation of tissue structure, the absence of toxicity, and
the possibility of restoring biomechanical characteristics.
The resulting kidney scaffold does not interfere with cell
adhesion, promotes cell proliferation and is potentially
capable of recreating the three-dimensional structure
of the native organ. Biological scaffolds have proven
to be reliable nontoxic matrices that reproduce the
architectonics of native tissue with preserved components
of the ECM and a developed vasculature, supporting
the adhesion, growth and proliferation of cells after
recellularization.
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The problem of the etiology and pathogenesis of acute obstructive pyelonephritis (AOP) remains one of the
challenging issues of modern urology. Etiological agents of pyelonephritis can be both gram-negative and
gram-positive opportunistic bacteria mostly belonging to the normal flora in humans. The generally ac-
cepted diagnostic workup involves a bacteriological testing of not pelvic urine, but of bladder urine collected
by a transurethral catheter or midstream specimens of urine collected from the patients. Our study aimed to
compare the microbiota of bladder and pelvic urine in patients with AOP.

Materials and methods. The study comprised 72 sequentially selected patients (12 men and 60 women)
with AOP associated with ureteral stones. Mean age of patients was 53.7+0.5 years. All patients underwent
a bacteriological examination of the bladder urine collected by a transurethral catheter and pelvic urine
obtained after relieving the stone-related ureteral obstruction. Urinary diversion was performed using j-j
stent and PCN in 64 and eight patients, respectively. Preoperative prophylactic antibiotics were administered
routinely. Bacteriological testing of urine was carried out using an extended set (9-10) of culture media.
Empirical antibiotic therapy was initiated only after the restoration of urine outflow from the kidney and
continued for 5—6 days until the availability of bacteriological testing results.

Results. Levels of bacteriuria with Enterobacteria, gram-positive pathogens and NAB in two urine samples
did not differ significantly (p >0.05). There was a wide range of bacteriuria from 10" to 10° CFU/ml of most
microorganisms except Proteus spp., S. aureus. In bladder urine, the rates of bacteriuria of >10¥ CFU/ml
for E. coli, Klebsiella spp. and Proteus spp. were 90.9%, 72.7%, and 100.0%, respectively. For the remain-
ing microorganisms, predominant bacteriuria was <10° CFU/ml. In pelvic urine, the rates of bacteriuria
of >10¢ CFU/ml for E. coli, Klebsiella spp. and Proteus spp. was 71.8%, 40.0%, and 66.7%, respectively.
Other uropathogens in the pelvic urine mainly had a bacterial count of <1(° CFU/ml. Only the concentra-
tion of Corynebacterium spp. in the pelvic urine significantly (p=0.023) differed from that of the bladder
urine. There were no significant differences between microbiota of bladder and pelvic urine depending on
the duration of AOP except higher rates of Corynebacterium spp. in the bladder urine.

Keywords:  complicated infections of the upper urinary tract, bacteriological examination of urine,
microbiota of urine, stenting, percutaneous puncture nephrostomy
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Introduction. Complicated upper urinary tract infections
(cUTI) are one of the most common conditions confronting
clinical urologists [1—3]. With that said, the assessment
of the upper urinary tract (UUT), aimed at establishing
baseline patency and anatomic dimensions of the upper
urinary tract is the cornerstone of the CUTI management [4,
5]. The detection of obstruction dictates the need for urinary
tract drainage proximal to the level of obstruction [6, 7].

It seems reasonable to do urine cultures from samples
obtained either by stenting the renal pelvis or by
percutaneous puncture nephrostomy (PCN) to detect
and identify the uropathogen causing acute inflammation
in the kidney [8].

However, the logic of this reasoning rests on the
recognized standard approach to diagnostic testing, which
requires urine culture, not from renal pelvis urine sample,
but from a mid-stream urine sample or catheterized urine
specimen [9, 10]. In this approach, it is also important

that bladder urine samples should be collected before the
drainage of the upper urinary tract [11, 12]. Therefore the
question arises of the comparability of the microbiota of
bladder urine and renal pelvis urine in acute obstructive
pyelonephritis (AOP) and, accordingly, the reliability of
the culture of bladder urine regarding detecting causative
uropathogen in each case of AOP [13, 14]. The study
aimed to compare the microbiota of bladder urine and
renal pelvis urine in patients with AOP.

Materials and methods. The study was conducted from
2012 to 2015 and comprised 72 consecutive patients (12
men and 60 women) with AOP secondary to ureteral
stones and with no history of urolithiasis and UUTI. All
patients signed an informed consent to take part in the
study; the local independent ethics committee of the
University approved the study (No. 20/12 of 20.12.2012).

According to the examination protocol, all patients
underwent the bacteriological study of the bladder urine
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Table 1
Patient characteristics

Variable n, %

Age, years <20 5,6
21-30 13,9

31-40 5,6

41-50 11,1

51-60 25,0

61-70 19,4

>70 19,4

Gender Female 83,3
Male 16,7

Side of AOP Left 52,8
Right 47,2

Level of ureteral obstruction Middle third 38,9
Middle third 16,7

Lower third 44,4

Drainage options Stenting 88,9
PCN 11,1

obtained by a transurethral catheter and the pelvic urine
obtained after relieving stone-related ureteral obstruction
within 3—6 hours post-hospitalization. Urine diversion in
64 patients was performed with j-j stent and in 8 patients
using ultrasound or fluoroscopy-guided PCN with local
anesthesia. Prophylactic antibiotics were administered
routinely. Urine bacteriology was performed using an
extended set (9—10) of culture media to identify a wide
range of aerobic and nonclostridial anaerobic bacteria
(NAB). Empirical antibiotic therapy was initiated
exclusively after reestablishing urinary outflow from the
kidney and continued for 5—6 days until the results of
urine culture are available.

Statistical analysis was done with R version 3.2.0 (R
Foundation for Statistical Computing, Vienna, Austria).
Differences were analyzed based on estimates of the
frequency of occurrence and concentrations. Similarity
analysis was carried out using Ward's method (Brey-

Curtis distance) [15]. Differences in the mean values of
dependent groups were analyzed by using the Wilcoxon
test for dependent samples; frequencies were compared
using the McNemar's test. To compare differences
between two independent groups the Mann-Whitney
test and the Fisher exact test for the mean values and
frequencies were used, respectively.

Results Table 1 summarizes the demographic
characteristics of the study cohort. The mean age of
patients was 53.7£0.5 years (men — 58.6+0.5, women
— 52.840.5 years). Thirty-five patients (48.6%) were
admitted to the hospital within days 1—2 after the initial
clinical manifestation of AOP, 28 (38.9%) on the 3rd-4th
day and 9 (12.5%) on the 5th day or later.

Ureteral stent placement was the preferred method
of restoring urinary flow. Percutaneous nephrostomy
drainage was established only if stenting was not possible
(see Table I). In 4 patients, draining was accompanied by

Microbiota of bladder and pelvic urine (obtained from patients with ureteral stenting)

Frequency of detection, %

Range, CFU/mL

Microorganisms

I1 (n=64) JI (n=61) I1 (n=64) JI (n=61)

Enterobacteriaceae: 81,3 80,3 10>—108 10'—107
E. coli 53,1 52,5 10>-10% 10>—107
Klebsiella spp. 18,8 19,7 10>—107 10'—10°
Proteus spp. 9,4 9,8 104-10? 103-10?
Gram-positive patterns: 64,1 52,5 10'—10° 10'—10°¢
S. haemolyticus 17,2 8,2 10'—10° 10'—10°

S. epidermidis 18,8 14,8 102 10'—10°

S. warneri 7,8 3,3 10'—10° 10'—10°
Corynebacterium spp. 31,3* 16,4 10'—10° 10'—10*
Enterococcus spp. 31,3 19,7 10'-10? 10'-10?

S. aureus 6,3 8,2 102 10'—10?
Anaerobes: 93,8 90,2 10°—-10° 10'—10°
Eubacterium spp. 50,0 39,3 10>-10? 10'—10°
Peptococcus spp. 35,9 27,9 10>-10° 10'—10°
Peptostreptococcus spp. 29,7 21,3 10>-10? 10'-10?
Propionibacterium spp. 29,7 18,0 10—10° 10'—10*
Bacteroides spp. 14,1 13,1 10>—10° 10'—10°

*p<0,05.
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Table 3

Comparative analysis of bacteriuria (CFU/ml) in bladder and pelvic urine samples

Frequency of bacteriuria detection, %

Microorganisms <10? 10° 10 10° >10°
R L R L R L R L R L
E. coli 6,1 6,3 3,0 21,9 24,2 15,6 30,3 12,5 36,4 43,7
Klebsiella spp. 27,3 40,0 — 20,0 9,0 10,0 18,2 20,0 45,5 10,0
Proteus spp. — — — 33,3 33,3 16,7 66,7 50,0 — —
Corynebacterium spp. 70,0* 77,8 20,0* — 5,0% 22,2 5,0 — — —
Enterococccus spp. 70,0 83,3 20,0 16,7 — — 10,0 — — —
S. aureus 100,0 100,0 — — — — — — — —
S. epidermidis 45,5 60,0 36,4 20,0 - 20,0 18,1 — — —
S. warneri 66,7 44 4 16,6 33,3 - - - - 16,6 22,2
S. haemolyticus 60,0 50,0 20,0 50,0 20,0 — — — — —
Note. Here and in Table. 4: "-" - the absence of bacterial growth.

*p=0.023 - the significance of the differences between CFU/ml of microorganisms in the bladder and pelvic urine (Mann-Whitney U test).

gross pelvic hematuria and due to that their pelvic urine
was not cultured.

In all 72 patients with AOP microorganisms were
cultured from both the bladder and the pelvic urine
samples, i.e., there were no AOP patients who had sterile
urine (7able 2).

Uropathogens of the Enterobacteriaceae family in the
bladder and pelvic urine were found with an equal
frequency of 81.3 and 80.3% of cases, respectively
(p>0.05). There were also no differences (p>0.05) in the
detectability of each bacteria of this family. The spectrum
of gram-positive microorganisms also turned out to be
practically identical in the two types of urine samples
(p>0.05). The same pattern was noted for anaerobes
that were the dominant bacteria in urine (p>0.05). The
only statistically significant difference was found for
Corynebacterium spp., which were more often (p<0.05)
cultured from bladder urine.

Levels of bacteria caused by Enferobacteria, gram-
positive flora and NAB in two types of urine samples were
comparable (p> 0.05). At the same time, it is worth noting
the wide ranges of bacteriuria from 10' to 10¢° CFU/
ml for most microorganisms, except Proteus spp. and
S. aureus. In this connection, it was important to
determine the frequency of different levels of bacteriuria
in AOP patients (7able 3).

In the bladder urine, bacteriuria >10* CFU/ml caused
by E. coli, Klebsiella spp. and Proteus spp. was found at
a frequency of 90.9, 72.7 and 100%, respectively, and
level of bacteriuria caused by the remaining taxa was <103
CFU/ml. Pelvic urine had the somewhat different pattern
of bacteriuria (see 7able 3). Thus, bacteriuria >10* CFU/
ml caused by E. coli, Klebsiella spp. and Proteus spp. was
found in 71.8, 40 and 66.7% of cases, respectively. Other
uropathogens were found in the pelvic urine mainly at a
concentration of <10° CFU/ml. Only Corynebacterium
spp. in the pelvic urine had statistically significantly
(p=0.023) different titer compared with that of bladder
urine.

Early hospital admission (within the first 24 hours) of
AOP patients remains a rare clinical situation (less than
11% of cases), with more common delayed hospitalization
(more than two days — 51.4% of observations). In this
regard, an analysis was undertaken of the relationship
between the duration of untreated AOP and the microbiota
of bladder and pelvic urine (7able 4).

There were no statistically significant differences
between the microbiota of the bladder and pelvic urine
with the duration of the untreated AOP 1-2 and 3—4
days, except for a higher incidence of Corynebacterium
spp. in the bladder urine. Also, the microbiota of the
bladder urine on the 1-2 and 3-4 days did not differ from

Table 4

The frequency of microorganism detection in bladder and pelvic urine, depending on the duration of the untreated AOP

Frequency of detection, %

Microorganisms 1-2 days 3—4 days
R L R L
E. coli 57,1 58,8 57,1 57,7
Klebsiella spp. 20,0 17,6 17,8 15,4
Proteus spp. 8,6 8,8 7,1 7,7
Corynebacterium spp. 25,7 8,8% 32,1 15,4*
Enterococcus spp. 14,3 8,8 14,3 7,7
S. aureus 8,6 5,9 3,6 7,7
S. haemolyticus 20,0 5,9 14,3 11,5
S. epidermidis 20,0 14,7 14,3 11,5
S. warneri 8,6 5,9 — 3,8

*Statistical significance of differences in the microbiota of bladder and pelvic urine depending on the duration of the AOP (Fisher test, p<0.05).
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the microbiota of the pelvic urine for the same periods of
time.

Discussion. Currently, treating UTI requires effective
antibiotic therapy to prevent sepsis and septic shock
[16]. Empirical antibiotic therapy should be based on the
local hospital protocol [17], which takes into account
local UTI epidemiology and antibiotic susceptibility
patterns. This underscores the need for bacteriological
evaluation of urine collected during emergency admission
of patients. It is accepted that diagnostic workup of
patients with acute stone-associated ureteral obstruction
should include a bacteriological examination of bladder
urine collected by a transurethral catheter or midstream
specimens of urine collected from the patients [18].
However, it is well known that the standard culture of
bladder urine from cUTI patients detects canonical
uropathogens in only 60% of cases [19—21].

And what are the microbial etiological factors of cUTI
with negative urine cultures? In response to this question,
our research team developed a methodology for extended
quantitative urine culture [22, 23] and further showed
that bladder urine is not sterile in all patients with ureteral
stone-related obstruction and acute pyelonephritis in
both women and men [23]. Although only the presence
of bacteria in the urine should not be identified with
the disease, nevertheless, having a patient with the
symptomatic UTTI it is difficult not to succumb to the
temptation to confirm the bacteria found in the urine as
pathogenic.

Anacute stone-related uppertract obstruction associated
with acute pyelonephritis requires an immediate drainage
of the urinary tract above the level of obstruction.
Therefore, bacteriological information regarding pelvic
urine should be of interest to clinicians. A comparison of
the urine microbiota obtained by the urethral catheter and
by the PCN from patients with cUTI previously showed
a difference in 37—52% of cases, but this comparison
was conducted using a standard bacteriological urine
study [24]. The present study for the first time compared
bacteria present in the bladder and pelvic urine identified
using an extended set of culture media. The findings
showed the practical similarity of the microbiota and the
levels of the main uropathogens. Moreover, the bladder
and pelvic urine samples were unchanged during the first
four days of acute stone-related pyelonephritis. Also,
urine samples from the bladder and renal pelvis were
identical during the study.

So, inpatientswith AOP, the microbiota ofthe pelvicand
bladder urine is identical, and therefore a bacteriological
study of bladder urine in unilateral ureteral stone-related
obstruction complicated by acute pyelonephritis should
be recognized as absolutely adequate.

However, the recognition of this fact is based on an
extended culture, i.e., it seems important to understand
the clinical validity of this approach to urinary sampling
and its bacteriological study. Naturally, there is no need
to culture pelvic urine routinely in clinical practice.
On the other hand, the question arises: why is the
microbiota of the pelvic and bladder urine identical in
the unilateral ureteral obstruction? It may be possible due
to the partial drainage around the stone. But complete
ureteral obstruction is much more common. Then, what
is the explanation? Back in 2010—2011, we conducted
experimental studies [25] on the model of acute obstructive
pyelonephritis caused by E. coli that showed that already

during the first day the contralateral kidney was colonized
by uropathogens. It also develops an acute inflammatory
reaction, though not so severe as in the obstructed kidney.

We believe that acute wunilateral obstructive
pyelonephritis is accompanied by bacteremia, which
affects the contralateral kidney and causes bacteriuria
in the contralateral upper urinary tract. That explains
the proven similarity of uropathogen distribution in the
bladder and pelvic urine. Taking into account that the
bladder urine of a healthy person and a patient with cUTI
contains associations of aerobes and anaerobes, either
a single microorganism or an association of bacteria
can play a pathogenic role in the development of acute
pyelonephritis. In this connection, new studies on the
microbial etiology and pathophysiology of cUTI are
needed.

Conclusion. The microbiota of the pelvic urine in
AOP secondary to the ureteral stone is identical to the
microbiota of the bladder urine both in the spectrum and
in the levels of bacteriuria caused by various bacteria.
The microbiota of bladder and pelvic urine remains
practically unchanged in the first four days of AOP. In
this regard, the bacteriological study of bladder urine
using an extended set of culture media corresponds to
the clinical task of determining the microbial etiological
factor. Enterobacteriaceae family (E. coli, Klebsiella spp.)
remains the predominant uropathogen isolated from
urine in patients with AOP.

In more than 90% ofthe cases, it isaccompanied by non-
clostridial anaerobes. In many AOP cases, uropathogens
in the pelvic urine are found at concentrations of <10°
CFU/ml. This fact requires a reassessment of the concept
of clinically significant bacteriuria in patients with cUTI.
Pathophysiological mechanisms of urinary tract infection
in patients with unilateral upper urinary tract obstruction
need to be further elucidated.
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Aim. To analyze the effectiveness and safety of laparoscopic pyelolithotomy (L P) in treating staghorn stones.

Materials and methods. A multicentre retrospective analysis of the results of LP performed from January
2004 to December 2016 was conducted. Inclusion criteria: patients with staghorn calculi K3-K4+, who un-

derwent LP as an alternative to percutaneous nephrolithotripsy. The analysis included the incidence and
structure of intra- and postoperative complications, the causes of access conversion, operating time, duration

of postoperative hospital stay and stone clearance.

Results. A total of 137 patients met the inclusion criteria, including 78 (56.93%) men. There was no mor-

tality and access conversion. Intraoperative complications occurred in 2 (1.46%) patients. Operating time
was 130 [100; 150] min, blood loss was 150 [100; 200] ml. No need for blood transfusion was observed.

The cumulative rate of postoperative complications was 5.11%, stone clearance was achieved in 86.13% of
observations, the duration of postoperative hospital stay was 7 [7; 11] days.

Conclusion. In cases of dense staghorn calculi located in a large «extra-renal> pelvis and have calyceal
branches equal to the diameter of their necks, laparoscopic pyelolithotomy is an alternative not only to open,

but also to percutaneous surgery.
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Introduction. Urolithiasis remains the most common
urologic disease, regardless of race/ethnicity or gender.
Over the past 12 years, the number of registered
urolithiasis patients in Russia increased by 846 570 people
(+34.5%) [1]. In the United States, urolithiasis affects
approximately 15% of the population with the recurrence
rate reaching 50% [2, 3].

In the 40 years since I. Fernstrom and B. Johannson first
performed percutaneous pyelolithotomy, percutaneous
technologies continue to represent the gold standard in
the surgical management of kidney stones [4, 5]. As a
rule, PNL can render the patient stone free in a single
session with the shortest length of hospital stay and with
an acceptable rate of complications. The most common
complications include fever (9—15%), bleeding (8%),
sepsis (1—-5%) and hydrothorax (2%) and the need
for blood transfusion occurs in 5—18% of cases [6—9].
Nevertheless, the larger is the stone, the lower is the
effectiveness of PNL. In the overwhelming majority of
cases, using PNL for a staghorn stone requires to form
additional percutaneous access, perform multiple sessions
of PNL, or combine them [10]. The latter is associated
with an increased risk of complications and residual
stones after PNL. Thus, M. Desai et al. [6], comparing
the results of PNL in staghorn versus nonstaghorn stones
observed a statistically significant increased complication

rate with a decrease in achieving stone-free status after
PNL for staghorn stone.

AR el-Nahaset al. [11] reported that complete staghorn
stones were an independent risk factor for not only
residual stones, but also for the development of both
intra- and postoperative complications. Using PNL as
monotherapy in such situations allowed complete stone
clearance in only half of the patients. Domestic studies
reported similar results [12, 13].

Thus, percutaneous interventions for staghorn stones
are associated with a high risk of complications [6—14].
That does not allow a principled decision to completely
abandon the traditional open surgery that shows high
stone-free rates with acceptable morbidity [15—18] that
constitutes about 5% of all interventions performed for
urolithiasis in developed countries [19]. According to B.
Matlaga et al. [20], of 986 procedures performed over
three years to remove stone or stone fragments, 4% were
open surgical procedures. The overwhelming majority of
these patients had staghorn stones [20].

The development of endoscopic surgery has minimized
the share of traditional interventions. Based on the
effectiveness and safety of laparoscopic technologies the
European Association of Urology (EAU) recommends
them as a standard for the management of kidney tumors
[21]. Nevertheless, regarding urolithiasis, everything is
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not so unequivocal. Some authors emphasize the definite
advantages of PNL, while the others question it [22—24].
Nevertheless, since 1994 when D. Gaur and D. Agarwal
described laparoscopic pyelolithotomy (LP) for the first
time, EAU experts have changed their opinion [25]. In the
EAU Guidelines on Urolithiasis of 2007, 2009 and 2012,
laparoscopic surgery for urolithiasis has moved from the
"option" category to "highly recommended”, and then to
"preferred” accordingly [26—28]. But the latter is supposed
for cases when PNL is not possible, but open surgery is
undesirable. The current literature is lacking sufficient
coverage of LP as an alternative to PNL for staghorn stones
and research on the subject has been mostly restricted to a
limited number of clinical observations [29—32].

Thus, despite the advances in the management of
urolithiasis, treating staghorn stones is a challenging
issue, and the role of laparoscopic access in the surgical
treatment of such patients remains a matter of debate.
The present study is focused on the analysis of the
effectiveness and safety of LP in the surgical management
of staghorn nephrolithiasis.

Materials and methods. This is a multicentre
retrospective analysis of LP results conducted from
January 2004 to December 2016. We described the
technique of earlier [33, 34]. Inclusion criteria:
patients with staghorn calculi Ks-K4, who underwent
LP as an alternative to percutaneous nephrolithotripsy.
Exclusion criteria: stone density of less than 1000 HU;
patients with secondary nephrolithiasis with coexisting
stricture of the pelvi-ureteric junction or those who
underwent anatrophic (sectional) nephrolithotomy;
cases of combination of pyelo- and nephrolithotomy;
interventions for developmental anomalies of the kidneys.
There were no limitations on sex, age, body weight
and other general parameters. The analysis included
the incidence and structure of intra- and postoperative
complications, the reasons for conversion to open surgery,
operating time and duration of postoperative hospital
stay. The stone passage was assessed either by ultrasound
or X-ray control before hospital discharge for outpatient
follow-up. Residual fragments sized greater than 5 mm
were considered significant.

The results were summarized in a single computer
database. For the statistical analysis, Student's t-test,
Mann—Whitney, Kruskal-Wallis, Wilcoxon and x2 tests
were used. Statistical significance was assumed for p<0.05.
Variables showing normal distribution were compared by
parametric tests, and the results were presented as the
mean and standard deviation (Mzo). Otherwise, non-
parametric tests were used, and the data were given as the
median with 25th and 75th percentiles (Me [25th—75th]).

Results. 137 patients, including 78 (56.93%) men were
eligible for the present study. Patients’ body mass index
and age medians of were 29 [28; 30] kg/m? and 53 [37;
61] years, respectively. Eighty-two patients (59.85%)
underwent surgery for left kidney stones, 21 (25.61%)
of them using transmesenterial access. There were no
deaths and conversion to open surgery. The intraoperative
complications occurred twice (1.46%). They included
injuries of the right aberrant lower-pole vein and the
descending colon at the stage of its mobilization (0.73%
each). Both complications were successfully treated by
intracorporeal suture without consequences. The mean
operating time was 130 [100; 150] min and blood loss
was 150 [100; 200] ml, and no blood transfusion was

required. However, 4 (2.92%) patients needed additional
medication. Antipyretics and corrected antibacterial
therapy were administered for postoperative fever and
exacerbation of pyelonephritis (Clavien grade I). Grade
ITla complications according to Clavien classification
occurred three times (2.19%). In all these cases, a
puncture nephrostomy was performed on the nearest
postoperative day after pyelolithotomy.

Two patients experienced urinary leakage due to the
poor placement of an internal stent in patients who
underwent LP without nephrostomy. Another patient
experienced a migration of the nephrostomy drainage
tube inserted during the operation. Nevertheless, these
complications were resolved minimally invasively and
all of these patients were discharged with recovery.
Thus, the cumulative rate of postoperative complications
was 5.11%. Residual stones were detected in 19 of
137 patients, complete stone clearance was achieved in
86.13% of patients. The median length of postoperative
hospital stay was 7 [7; 11] days.

Discussion. Despite the achievements of modern
urology, surgical treatment of staghorn stones remains
a challenging problem. Not without reason the Russian,
European and American clinical guidelines devote
separate chapters to this topic [15, 16, 21]. Percutaneous
nephrolithotripsy remains a standard treatment for large
kidney stones. However, its low effectiveness in dense
staghorn stones does not allow traditional interventions
to be abandoned entirely [15—21]. On the other hand,
the possibility to replicate the principles and methods
of open surgery in laparoscopic interventions offers an
attractive perspective because the difference between
LP and classic open surgery consists only of the type of
access, leaving the essence of the operation unchanged.
Both types of interventions are aimed at removing the
calculus through the incision of the renal pelvis with
the subsequent restoration of its integrity. This surgical
technique includes both advantages and disadvantages of
pyelolithotomy compared with PNL.

Since LP doesnot cause damagetothe renal parenchyma,
there is no risk for such PNL-related complications as
renal bleeding and the formation of arteriovenous fistulas.
So, in our study, neither such complications nor the
need for blood transfusion ever occurred. In turn, the
cumulative rate of hemorrhagic complications reported
by D.S. Merinov et al. was 10.66%, and 5.44% of patients
required blood transfusions. The authors evaluated the
treatment results of 938 patients with staghorn stones
who underwent PNL using mono- and multi-access
technique. During PNL, bleeding occurred in 9.5% and
50% of operations performed through a single and five
percutaneous access tracts, respectively. In some cases
that required superselective embolic occlusion of an
arterial branch, surgical exploration of the injured kidney
with suturing bleeding sites, and a nephrectomy [35].

LP also provides improved nephron-sparing compared
with PNL. In PNL, a portion of the nephrons is destroyed
due to the tissue scarring in the renal wound area. Treating
complete staghorn stones using multiple percutaneous
access tracts increases the injury to renal parenchyma.
Thus, A. el-Nahas and T. Akman reported the 8.5 and
20.4% loss of renal function a year after PNL for staghorn
stones, respectively [11, 36].

Another dangerous complication of percutaneous
surgery for kidney stones is an acute exacerbation of
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pyelonephritis and sepsis, which may be lethal [6—9,
37]. As a rule, the most severe acute exacerbations
of pyelonephritis occur after nephrolithotripsy for
staghorn stones, sometimes requiring lumbotomy, renal
decapsulation and retroperitoneal drainage [12].

According to A.G. Martov [13], at least 25% of
percutaneous interventions for staghorn stones are
accompanied by postoperative pyelonephritis. In the
work as mentioned earlier D.S. Merinov et al. [35]
this PNL-related complication was observed in 185
(19.72%) patients and 176 (95.14%) of them required
extracorporeal detoxification due to severe systemic
inflammatory manifestations. In our study, there were no
such cases, and exacerbations of pyelonephritis, which
occurred in 2.92% of the patients, required only changing
antibacterial therapy.

The explanation for this difference in the results lies in
the specific features stone extracting techniques. Thus,
the technology of percutaneous interventions implies
increased pressure in the intrarenal collecting system due
to irrigation of the pelvicalyceal system with an aqueous
solution. The latter may cause pyelo-venous reflux,
which is especially dangerous in cases of pyocalix often
accompanying staghorn stones. In turn, pyelolithotomy is
performed through the dissected pelvis, and pus from the
blocked calyces is aspirated under direct visual control.
This occurs at a low intra-renal pressure, which excludes
the activation of reflux mechanisms. Moreover, in our
study, most of the stones were completely removed.
In those cases when the size of the calyceal branches
exceeded the diameter of the necks, the calculus
was split to remove first the pelvic part. After that,
mechanical fragmentation of the stone calyceal branches
was performed, rendering the pelvicalyceal system
stone free.

However, we have been unable to remove all residual
stones. As a rule, these stones were hidden in completely
excluded calyces. Occasionally residual fragments were
located in anterior calyceal groups, not accessible from
laparoscopic access due to negative angles of attack of the
instruments. Nevertheless, the stone-free rate in our study
was 86.13%. Under the same conditions, stone-free rates
varied from 53.6% for mono-PNL to 83.8% for multi-
PNL [10—-12, 35].

With all its advantages, LP has some limitations. So, we
were not able to avoid two intraoperative complications
(1.46%). Both of them occurred during nephrostomy
access placement in patients with an inflammatory
process in the retroperitoneal space. Sometimes, severe
paranephritis and pedunculitis may result in marked
changes in the anatomy and the tissue, which transforms
LP in a category of expert level surgery. Moreover, the
apposition of infiltrated and edematous edges of the
pyelotomy incision is not so much connected with the
difficulties in suturing in close contact with the main
vessels, but rather with the suture cutting through them.
The latter often calls into question the leak tightness of
the renal pelvis. These problems forced us to use double
draining, which we finally accepted as a standard. In our
opinion, pyelolithotomy for staghorn stones should be
completed by both internal stenting and nephrostomy
[33]. Such a double insurance allows you to put only
"leading" stitches and abandon additional drainage, not
caring about urinary leakage. Finally, pyelolithotomy in
patients with the intrarenal pelvis is associated with such

technical difficulties and risks that it makes no sense to
perform PN.

Summing up our study, we compared our findings
with the results described in the current literature. So, in
2016, C. Zhao et al. [38], having searched the databases
of PubMed, Web of Science, Wiley Online Library
and Elsevier, conducted a meta-analysis comparing the
results of laparoscopic stone surgery and percutaneous
nephrolithotomy in the management of large upper
urinary stones. The authors identified six prospective
and nine retrospective studies with 473 patients
undergoing laparoscopic stone surgery and 523 patients
undergoing PNL. There was no significant difference
in other demographic parameters between the two
groups. Although laparoscopic stone surgery led to longer
operating time (p=0.01), laparoscopic operations resulted
in higher stone-free rate (p<0.001) and no need for repeat
interventions (p=0.006). Moreover, unlike PNL, patients
undergoing laparoscopic surgery experienced significantly
fewer complications (p=0.03), had lower bleeding rate
and less need of blood transfusion (p=0.02 and p=0.01,
respectively). As a result, the authors concluded that
laparoscopic stone surgery is a safe and feasible alternative
to PNL for large upper urinary stones [38].

J. Wang and H. Rui also came to similar conclusions in
their meta-analyses. However, the LP cohort comprised
only 89 patients [22, 24]. Thus, a twenty-five-year history
of confrontation of percutaneous and laparoscopic renal
stone surgery has completed yet another turn of the spiral.

In reviewing current Russian literature, we found that the
greatest experience of PNL in staghorn stones was reported
by D.S. Merinov et al. in the study repeatedly mentioned
earlier [35]. Carrying out PNL for staghorn stones Ks-K4
daily for the last six years, the authors have accumulated
a huge experience that resulted in excellent treatment
outcomes. That's why we compared our results with the
data of our colleagues, having received the following result.
Despite longer operating time (130 [100; 150] min in our
series versus 92.7+34.5 min with PNL), the LP was safer.
Postoperative complications of the LP were observed
in 5.11% of cases. In turn, the pooled complication
rate of PNL was 31.34%. 25% of cases required surgical
exploration of the kidney (0.1%), nephrectomy (0.1%),
embolization (0.43 %), blood transfusion (5.44%),
extracorporeal detoxification (18.76%) or hemodialysis
(0.1%). With a comparable length of hospital stay (LP 7
[7; 11] days, PNL 10.2 [8.6, 12.3] days), the LP showed
slightly higher stone-free rate (86.13 versus 83.8%). Besides,
laparoscopic access provides the possibility of simultaneous
and combined operations [39, 40]. Thus, in our study in
13.9% of cases, we simultaneously performed laparoscopic
cholecystectomies, alloplasty for postoperative ventral,
lumbar and inguinal hernias, renal resections for cysts and
tumors and myomectomy.

In recent years, transurethral contact nephrolithotripsy
in the management of large kidney stones has proven
effective [41]. But this technology involves the use of
equipment such as flexible fiberoptic ureteropyeloscopes,
laser lithotripter and special consumables (hydrophilic
ureteral casings, nitinol stone retrieval baskets, etc.).
The vast majority of Russian urological hospitals are
unlikely to be able to afford such sophisticated and costly
interventions.

Of course, our analysis is not without limitations.
It is a retrospective and non-randomized study with a
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clear correlation of the results with the experience in
laparoscopic surgery. Nevertheless, it demonstrates the
effectiveness and safety of laparoscopic technique in the
treatment of large kidney stones in selected patients.
Conclusion. The cornerstone of the surgery for staghorn
kidney stones lies in the correct choice of effective means
for removing them from a particular patient. Thus, in the
presence of a dense staghorn stone, the calyceal branches
equal to the diameter of their necks located in a large
"extra-renal" pelvis, laparoscopic pyelolithotomy is an
alternative not only to open but also to percutaneous.

REFERENCES

1. Kaprin A.D., Apolikhin O.1., Sivkov A.V., Sointseva T.V., Komarova
V.A. Analysis of uronephrological morbidity and mortality in the
Russian Federation for the period 2002—2014 according to official
statistics Eksperimental’naya i klinicheskaya urologiya. 2016;3:4—
13.

2.  Matlaga B.R., Jansen J.P., Meckley L.M. et al. Treatment of
ureteral and renal stones: a systematic review and meta-analysis of
randomized, controlled trials. J Urol. 2012;188:130—137.

3. Pearle M.S., Lotan Y.L. Urinary lithiasis: etiology, epidemiology and
pathogenesis. In: Wein AJ, Kavoussi LR, editors. Campbell-Walsh
urology, 10th ed. Philadelphia: Saunders Elsevier. 2012;1257—1286.

4.  Fernstrom 1., Johannson B. Percutaneous pyelolithotomy. A new
extraction technique. Scand J Urol Nephrol. 1976;10:257—259.

5. Tiirk C., Petiik A., Sarica K. et al. EAU guidelines on interventional
treatment for urolithiasis. Eur Urol. 2016;69:475—482.

6.  Desai M., De Lisa A., Turna B.et al. The clinical research office of the
endourological society percutaneous nephrolithotomy global study:
staghorn versus nonstaghorn stones. J Endourol. 201125:1263—1268.

7. Michel M.S., Trojan L., RassweilerJ.J. Complications in percutaneous
nephrolithotomy. Eur Urol. 2007;51:899—-906.

8. Kamphuis G.M., Baard J., Westendarp M., la Rosette de JJMCH.
Lessons learned from the CROES percutaneous nephrolithotomy
global study. World J Urol. 2015;33:223—-233.

9. Armitage J.N., Irving S.0., Burgess N.A. British Association of
Urological Surgeons Section of Endourology. Percutaneous
nephrolithotomy in the United kingdom: results of a prospective
data registry. Eur Urol. 2012;61:1188—1193.

10. Cho H.J., Lee J.Y., Kim S.W., Hwang T.K., Hong S.H. Percutaneous
nephrolithotomy for complex renal calculi: is multi-tract approach
ok? Can J Urol. 2012;19(4):6360—6365.

11. el-Nahas A.R., Eraky I., Shokeir A.A., Shoma A.M., el-Assmy
AM., el-Tabey N.A., Soliman S., Elshal A.M., el-Kappany H.A.,
el-Kenawy M.R. Factors affecting stone-free rate and complications
of percutaneous nephrolithotomy for treatment of staghorn stone.
Urology. 2012;79:1236—1241 [PMID: 22465085].

12. Martov A.G., Yanenko E.K., Moskalenko S.A. et al. Percutaneous
endoscopic treatment of coral kidney stones. Sbornik trudov 1
Plenuma Nauchnogo Obshchestva urologov Uzbekistana. Tashkent.
2008;109—111.

13. Abramov D.V., Atduev V.A., Amoev ZV. Percutaneous
nephrolitholapaxia. Materialy II Respublikanskoi nauchno-
prakticheskoi konferentsii urologov i nefrologov Mordovii
«Aktual’nye voprosy urologii i nefrologii». 2010;3—6.

14. Voilette P.D., Denstedt J.D. Standardizing the reporting of
percutaneous nephrolithotomy complications. Indian J Urol.
2014;30(1):84-91.

15. Tirk C., Knoll T., Petrik A., Sarica K., Skolarikos A., Straub M.,
Seitz C. Guidelines on Urolithiasis 2014: European Association
of Urology Guidelines. 2014. Available from: URL: http: //www.
uroweb.org/gls/pdf/22 Urolithiasis_ LR.pdf

16.  Preminger G.M., Assimos D.G., Lingeman J.E., Nakada S.Y., Pearle
M.S., Wolf J.S. Chapter 1: AUA guideline on management of
staghorn calculi: diagnosis and treatment recommendations. J
Urol. 2005;173:1991-2000. PMID: 15879803. DOI: 10.1097/01.
ju.0000161171.67806.2a.

17.  Honeck P., Wendt-Nordahl G., Krombach P., Bach T., Hdicker A.,
Alken P., Michel M.S. Does open stone surgery still play a role in

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

the treatment of urolithiasis? Data of a primary urolithiasis center. J
Endourol. 2009;23(7):1209—12. Doi: 10.1089/end.2009.0027.

Bove A.M., Altobelli E., Buscarini M. Indication to open anatrophic
nephrolithotomy in the twenty-first century: a case report. Case Rep
Urol. 2012;5. Article 1D:851020. Doi: 10.1155/2012/851020.
El-Husseiny T., Buchholz N. The role of open stone surgery. Arab J
Urol. 2012;10:284—288.

Matlaga B.R., Assimos D.G. Changing indications of open stone
surgery. Urology. 2002;59(4):490—494.

European Association of Urology Clinical Guidelines/ Ed. T.V.
Klyukovkina, N.V. Chernozhukova, A.G. Shegai. M., OO0 «ABV-
press». 2010;1031. ISBN: 978-5-903018-11-6.

Wang J., Yang Y., Chen M., Tao T., Liu C., Huang Y., Guan H.,
Han H., Xu B. Laparoscopic pyelolithotomy versus percutaneous
nephrolithotomy for treatment of large renal pelvic calculi
(diameter >2 cm): a meta-analysis. Acta Chirurgica Belgica. Doi:
10.1080/00015458.2016.1181312.

Wang X., Li S., Liu T., et al. Laparoscopic pyelolithotomy compared
to percutaneous nephrolithotomy as surgical management
for large renal pelvic calculi: a meta-analysis. J Urol. 2013;190:
888—893.

Rui X., Hu H., Yu Y et al. Comparison of safety and efficacy of
laparoscopic pyelolithotomy versus percutaneous nephrolithotomy
in patients with large renal pelvic stones: a meta-analysis. J Investig
Med. 2016;64:1134—1142. Doi:10.1136/jim-2015-000053.

Gaur D.D., Agarwal D.K., Purohit K.C. et al. Retroperitoneal
laparoscopic pyelolithotomy. J Urol. 1994;151:927.

Tiselius H.G., Ackermann D., Alken P. et al. EAU guidelines on
urolithiasis. European Association of Urology. 2007;23. Available at
http://www.uroweb.org/fileadmin/user_upload/ Guidelines/18%20
Urolithiasis.pdf.

Tiselius H.G., Alken P., Buck C. et al. EAU guidelines on urolithiasis.
European Association of Urology. 2009. Available at http://www.
uroweb.org/nc/professional-resources/guidelines.

Tiirk C., Knoll T., Petiik A., et al. EAU guidelines on urolithiasis.
European Association of Urology. 2012. Available at http://www.
uroweb.org/gls/pdf/20_Urolithiasis_ LR%20March%2013%202012.
pd

Kramer B.A. Hammond L., Schwartz B.F. Laparoscopic
pyelolithotomy: indications and technique. J Endourol.
2007;21:860—861.

Kijvikai K. The role of laparoscopic surgery for renal calculi
management. Adv Urol. 2011;3(1):13—18.

Patrick R., Bettez M., Martel A. et al. Laparoscopic management of a
large staghorn stone. Can Urol Assoc J. 2012;5(3):121—124.
Swearingen R. et al. Zero-fragment Nephrolithotomy: A Multi-center
Evaluation of Robotic Pyelolithotomy and Nephrolithotomy for
Treating Renal Stones. Eur Urol. 2016. http://dx.doi.org/10.1016/j.
eururo.2016.10.021.

Kochkin A.D., Sevryukov F.A., Sorokin D.A., Karpukhin 1.V. Puchkin
A.B., Semenychev D.V. Laparoscopic pyelolithotomy in coral
nephrolithiasis in obese patients. Eksperimental’naya i klinicheskaya
urologiya. 2014;1:72—74.

Kochkin A.D., Martov A.G., Sevryukov F.A., Knutov A.V., Sergeev V.P.
Initial experience with laparoscopic anatrophic nephrolithotomy.
Urologiia. 2016;3:91-96.

Merinov D.S., Artemov A.V., Epishov V.A., Arustamov L.D., Gurbanov
Sh.Sh., Fatikhov R.R. Percutaneous nephrolithotomy in the
treatment of coral kidney stones K3-K4. Eksperimental’naya i
klinicheskaya urologiya. 2016;3:57—62.

Akman T., Binbay M., Kezer C., Yuruk E., Tekinarslan E.,
Ozgor F., Sari E., Aslan R., Berberoglu Y., Muslumanoglu A.Y.
Factors affecting kidney function and stone recurrence rate after
percutaneous nephrolithotomy for staghorn calculi: outcomes of a
long-term followup. J Urol. 2012;187(5):1656—1661. Doi: 10.1016/j.
juro.2011.12.061. PMID: 22425085.

Merinov D.S., Fatikhov R.R., Epishov V.A., Pavlov D.A. Complications
of percutaneous nephrolitholapaxia in the treatment of large
coral kidney stones. Materialy tret’ego Rossiiskogo kongressa po
endourologii i novym tekhnologiyam. Rostov-na Donu. Rossiya.
M., Logos. 2012;132—133.

Zhao C., Yang H., Tang K., Xia D., Xu H., Chen Z., Ye Z. Comparison
of laparoscopic stone surgery and percutaneous nephrolithotomy

18

YPOJIOI4, 2017/ UROLOGIIA, 2017



in the management of large upper urinary stones: a meta-analysis.
Urolithiasis. 2016 Mar 2. PubMed PMID: 26936378.

39. Gallyamov E.A., Lutsevich O.E., Popov S.V. et al. Single-stage
laparoscopic operations. Klinicheskaya i eksperimental’naya
khirurgiya. 2014;3:70—77.

40. Kochkin A.D., Sevryukov F.A., Sorokin D.A. et al. Combined
laparoscopic operationsonthe kidney: twoin one. Eksperimental naya
i klinicheskaya urologiya. 2013;4:82—84.

41. Popov S.V., Novikov A.1L., Orlov I.N. i dr. The role of transurethral
contact nephrolithotripsy in the treatment of large kidney
stones. Materialy tret’ego Rossiiskogo kongressa po endourologii
i novym tekhnologiyam. Rostov-na Donu. Rossiya. M., Logos.
2012;141—142.

Received 11.04.17
Accepted 25.04.17

Authors’ information:

Kochkin A.D. — Ph.D., Urologist at the Department of Urology,
Clinical Hospital at Nizhny Novgorod Railway Station of JSC «RZD»,
Nizhny Novgorod, Russia; e-mail: kochman@bk.ru

Gallyamov E.A. — Dr.Med.Sci., Prof. at the Department of Faculty
Surgery Nel, A.l. Evdokimov MSUMD, Moscow, Russia; e-mail:
gal_svetlana@mail.ru

Medvedev V.L. — Dr.Med.Sci., Prof.,, Head of the Department
of Urology, KubSMU of Minzdrav of Russia, Head of Prof. S.V.
Ochapovskii  Uronephrology Center, Research Institute KCHNel,
Krasnodar, Russia; e-mail: kkbl@mail.ru

Biktimirov R.G. — Ph.D., Associate Professor at the Department of
Urology and Andrology, IPPE of A.I. Burnazyan FMBC, FMBA of
Russia, Head of the Department of Urology, Federal Clinical Center for
HMT, Khimki, Russia; e-mail: rafbik@yandex.ru

Martov A.G. — Dr.Med.Sci., Prof., Head of Department of Urology
and Andrology, IPPE of A.l. Burnazyan FMBC, FMBA of Russia,
Moscow, Russia; e-mail: martovalex@mail.ru

Sevryukov F.A. — Dr.Med.Sci., Prof., Head of the Department of
Urology, Clinical Hospital at Nizhny Novgorod Railway Station of JSC
«RZD», Nizhny Novgorod, Russia; e-mail: fedor_sevrukov@mail.ru

Novikov A.B. — Head of the Department of Urology, Multidisciplinary
Medical Center of the Bank of Russia, Moscow, Russia; e-mail:
novikov-ab@yandex.ru.

Sanzharov A.E. — Head of the Department of Urology, Federal
Scientific and Clinical Center, FMBA of Russia, Moscow, Russia;
e-mail:sanzh@mail.ru

Sergeev V.P. — Head of the Department of Oncourology, SSC of
A.l. Burnazyan FMBC, FMBA of Russia, Moscow, Russia; e-mail:
garivas@yandex.ru

YPOJIOTA, 2017/ UROLOGIIA, 2017

19



© A GROUP OF AUTHORS, 2017

D.V. Enikeev, P.V. Glybochko, Yu.G. Alyaev, L.M. Rapoport, A.V. Amosov, T.M. Alekseeva, M.E. Enikeev,
D.G. Tsarichenko, D.V. Chinenov, L.D. Kozmin, Z K. Dzhalaev, M.S. Taratkin I.M. Sechenov

ULTRASOUND-GUIDED PERCUTANEOUS CRYOABLATION OF RENAL TUMORS

First Moscow State Medical University of Minzdrav of Russia (Sechenov University), Research Institute
of Uronephrology and Human Reproductive Health, Moscow, Russia

Corresponding author: D.V. Enikeev — Ph.D., Deputy Director for Science, Research Institute of Uronephrology

and Human Reproductive Health, Moscow, Russia; e-mail: enikeev_dv@mail.ru

Introduction. Surgery remains the gold-standard curative treatment for localized (T1) renal carcinoma.
However, recent medical-technological advances have led to the development of new minimally invasive
treatment options, one of which is percutaneous cryoablation.

Aim. To assess the effectiveness and safety of ultrasound-guided percutaneous cryoablation of renal tumors.
Materials and methods. The study comprised 12 patients aged 52 to 76 years who underwent ultrasound-
guided percutaneous cryoablation of renal tumors from 2015 to 2017. In 11 patients, the size of the renal
mass was 3.0 cm (Tla), in 1 patient 4.5 cm (T1b).

A Doppler ultrasound, contrast-enhanced MSCT and computer 3D modeling were performed in all patients
pre-operatively and 6 months after surgery to assess the tumor’s size and extent and the spatial location
of the tumor internal surface to the pelvicalyceal system. In all patients, the tumors were located along the
posterior or lateral surface of the kidney, in the lower or middle segment and without sinus invasion. We used
a 3rd generation Galil Medical’s SeedNet Gold Cryotherapy System and IceSeed and IceRod cryoprobes.
Intraoperatively, immediately before cryoablation, the tumor was biopsied. In all patients the diagnosis of
renal cell carcinoma was confirmed morphologically.

Results. Mean duration of cryoablation was 60 minutes. Endotracheal, spinal, local and intravenous anesthesia
was used in 1, 6, 5 and 1 patients, respectively. Doppler ultrasound at 6 months after surgery showed that in
11 patients (Tla) the tumor size decreased on average by § mm, with no blood flow in the tumors. MSCT
with 3D modeling also revealed a decrease in tumor size and total absence of contrast agent accumulation,
or accumulation gradient not exceeding 10 HU (initially it was about 200 HU). In the patient with T'1b stage
renal carcinoma, MSCT showed a decrease in tumor size from 4.5 to 3.7 cm, however, there was a mass up
to 1.5 cm with a high gradient of contrast agent accumulation. The patient underwent kidney resection. No
intra- and postoperative complications were observed.

Conclusion. The accumulated experience allows to confirm the effectiveness and safety of ultrasound-guided
percutaneous cryoablation and to consider it a method of choice for patients with stage Tla renal carcinoma
located along the posterior or lateral surface of the kidney in the lower or middle segment, without sinus invasion.
Keywords:  cryoablation, renal cell carcinoma, percutaneous cryoablation, kidney cancer ablation
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Chinenov D.V., Kozmin L.D., Dzhalaev Z.K., Taratki M.S. Ultrasound-guided percutaneous cryoablation
of renal tumors. Urologiia. 2017;3:68— 73 (in Russian)
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Introduction. Renal cell carcinoma (RCC) is the most
common type of kidney cancer in adults, accounting for
90—95% of all renal tumors and about 4% of all epithelial
neoplasms [1—3]. Over the last two decades, the incidence
of RCC increased by about 2% both worldwide and
in Europe (World Health Organization data for 2013)
[2, 4]. Worldwide, nearly 338 thousand cases of kidney
cancer and about 144 thousand RCC related deaths
occurred in 2012 [1]. According to the Russian Center for
Information Technologies and Epidemiological Research
in Oncology, in Russia, in 2015, 22846 new cases of RCC
were diagnosed, representing 3.9% of all newly diagnosed
cancers, and 8511 kidney cancer-related deaths. Within one
year the number of registered new cases of RCC in Russia
increased by almost 5% [5]. The increase in the number
of newly diagnosed neoplasms reflects the improvement
of diagnostics due to increasing use of modern imaging
techniques (ultrasound, MSCT, MRI) in clinical practice.
Thanks to these methods, it became possible to detect
localized smaller and lower stage (T1) tumors [3], more
than half of which are usually asymptomatic [6, 7].

In recent years, the number of organ-sparing operations
for renal tumors has been increasing steadily. They
have been more commonly used not only for absolute
indications (tumor of a solitary kidney, bilateral tumors)
but increasingly for relative and selective indications.
Globally, there is a tendency to reduce the number
of traumatic operations [4]. To date, in the leading
urological centers, open surgery represents no more than
5% of all kidney interventions [8]. Recently, percutaneous
cryoablation has been gaining acceptance as a curative
treatment option for small renal cancers.

The cryoablation of kidney cancer was first performed
in 1974 in an animal experiment [9]. However, due
to technical difficulties (the cumbersome cryotherapy
devices, thick cryoprobes and lack of control over the
procedure), the method failed to gain popularity. The
interest in cryosurgery revived in the 1980-s due to
technical advances and the emergence of new imaging
techniques [10]. And already in 1993 G. Onik et al. [11]
used ultrasound to monitor tissue destruction through
the process of cryoablation. And in 1994, the English

20

YPOIOIN4, 2017 / UROLOGIIA, 2017



Fig. 1. Doppler ultrasound of the renal vessels
(arrow shows the tumor)

scientist F. Lee developed and applied thermosensors
that provided the opportunity to control the cryosurgical
ice ball formation and determine of the number of
freezes [12]. Already in 1995, in Japan, Dr. M. Uchida
used percutaneous cryosurgery in the treatment of renal
tumors in humans [13].

The destruction of tissue during cryoablation is the
result of both immediate and delayed mechanisms.
Immediate freezing of tissue causes ice-crystal formation
in the extracellular space and inside the microvascular

bed, leading to an increase in the extracellular osmotic
pressure. As a result, water is driven from the intracellular
environment into the extracellular space, resulting in
cell destruction, thereby activating cell apoptosis. Rapid
freezing also causes intracellular ice crystals, which results in
cytotoxicity. During thawing, due to the damaged function
of endothelial cells, the restoration of circulation results in
edema, vascular occlusion, and thrombosis. The damage
in microcirculation leads to further tissue necrosis [14, 15].

Cryoablation can be performed using a percutaneous,
laparoscopic, or open approach.

The decision on the specific form of access is made
taking into account the localization of the tumor. The best
results of cryoablation were observed in patients with the
exophytic renal tumors (25% of the tumor diameter is in
the perinephric fat) [16]. Currently, open access (due to
its traumatic nature) is used exceptionally rarely [14, 17].
Laparoscopic cryoablation requires general anesthesia
and a laparoscopic ultrasound sensor to monitor the
cryosurgical ice ball [18].

In turn, percutaneous cryoablation may be guided by
ultrasound, CT or MRI [16]. Ultrasound monitoring of
probe placement and ice ball extension requires imaging
the tumor from multiple perspectives because of the
posterior shadowing, which obscures the image beyond
the leading edge of the ice ball [16, 19]. An essential
advantage of the percutaneous approach is the possibility
of performing cryoablation under local anesthesia [20].

Aim: To assess the effectiveness and safety of ultrasound-
guided percutaneous cryoablation of renal tumors.

Materials and methods. The study comprised 12 patients
aged 52 to 76 years (mean age 62.5 years) who underwent

Fig. 2. Contrast-enhanced multispiral CT of the kidney
(arrow shows the tumor)

Fig. 3. Preoperative computer 3D-modeling
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Fig. 4. Ultrasound guided percutaneous puncture
of the kidney tumor

Fig. 5 Doppler ultrasound of the renal vessels 6 months
after surgery (arrow shows the tumor)

ultrasound-guided percutaneous cryoablation of renal
tumors with an eight month follow-up. A single surgeon
performed all 12 interventions.

In 11 patients, the size of the renal tumor was 3.0 cm
(T1a), and in one patient it was 4.5 cm (T 1b). The tumors
were located in the right and left kidney in 8 and four
patients, respectively. Preoperatively, the tumors were
classified according to the PADUA scale (Preoperative
aspects and dimensions used for an anatomical) to predict
the risk of complications. The score was 6—7 (low),
8—9 (medium) and 10 (high) in 8, 3 and 1 patients,
respectively.

Cryoablation was performed using a 3rd generation
Galil Medical’s SeedNet Gold Cryotherapy System and
17-gauge IceSeed or IceRod cryoprobes. The choice of
cryoprobe depended on the difference in the zones of the
ice ball formation.

Preoperative examination included a Doppler
ultrasound (Fig. ). In all patients, the tumors were
located along the posterior or lateral surface of the
kidney in the middle or lower segment making them
most accessible for cryoprobes. All patients underwent
contrast-enhanced MSCT (Fig. 2) and computer 3D
modeling (Fig. 3). The latter made it possible to assess the

Fig. 6. The patient's examination 6 months after the operation

a — Contrast-enhanced MSCT of the kidney (arrow shows the zone of cryoablation), b — computer 3D modeling
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Fig. 7. CT of a patient with a stage T1b kidney tumor before (a) and 6 months after
(b) the operation

Fig. 8. Macroscopic surgical specimen
of the kidney after cryoablation

tumor size, extent and the spatial location of the internal
tumor surface to the pelvicalyceal system.

The procedure was performed in several stages. At
the first stage, we used intraoperative ultrasonography
to identify the lesion and to determine the cryoprobe
position within the tumor. Then a puncture biopsy was
taken from the tumor. In all 12 cases, the presence
of RCC was confirmed histologically. After that, the
cryoprobes were tested for working capacity and to ensure
the adequacy of the gas supply. At the fourth stage of the
procedure, the cryoprobes were inserted into the middle
of the tumor. On average, the cryoprobe insertion took
5-8 minutes (Fig. 4). The next stage included ultrasound
monitoring and evaluation of the cryoprob placement.
The phase of the ablation consisted of feeding argon
through cryoprobes, which, by the Joule-Thomson effect,
expanded as it entered the tissues, freezing them to
temperatures from -40 to -60 thereby freezing the tumor
and forming an ice ball. To ensure tumor ablation, the

area of the ice ball should (visually) spread 3-5 mm
beyond the border of the tumor. The duration of this
stage was 10 min. Next was the cycle of passive defrosting
which lasted about 6 minutes without a gas supply while
the temperature was passively decreasing. Then followed a
cycle of active defrosting lasting approximately 2 minutes
and accompanied by the helium supply to the probes to
raise the temperature of the tissues to normal values.

Results. The cryoablation time averaged 60 min (from
48 to 85 min). One operation was performed under
endotracheal anesthesia, six under spinal anesthesia,
five under local anesthesia with 50 ml of ropivacaine
hydrochloride (2 mg/ml) and 1 — under intravenous
anesthesia.

Doppler ultrasound at six months after surgery showed
that in 11 patients (T1a) the tumor size decreased on
average by 8 mm. The structure of the tumors changed,
becoming more hyperechogenic and without blood flow
according to Doppler ultrasound (Fig. 5).

MSCT and 3D-modeling also showed a decrease in
tumors’ size. Moreover, the gradient of contrast agent
accumulation was either absent or did not exceed 10 HU
(Fig. 6a, b).

Inthe patient with T 1bstage renal carcinoma (tumorsize —
4.5 cm), ultrasound and MSCT showed a decrease in tumor
size from 4.5 to 3.7 cm. However, there was a mass up to
1.5 cm with a high gradient of contrast agent accumulation
(100 HU, fig. 7). The patient underwent kidney resection.
Postoperative histopathologic examination revealed a low-
grade clear-celled cancer measuring 1.5 cm with extensive
hemorrhage and necrosis. No tumor invasion was detected
at the bottom of resection cavity. The renal parenchyma had
signs of nephrohydrosis, glomerular congestion, and focal
perivascular lymphocytic infiltration. The postoperative
period was uneventful (Fig. &).

We did not observe postoperative complications
worse than grade I on the Clavien-Dindo complication
scale. There were no changes in laboratory parameters
(creatinine, nitrogen, urea). The renal excretory function
was preserved. Currently, the patients are being followed
up for overall and recurrence-free survival and functional
outcomes.
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Conclusion. The ultrasound-guided percutaneous
cryoablation is an effective and safe technique for treating
patients with a Tla RCC localized along the posterior
or lateral surface of the kidney in the lower or middle
segment, without sinus invasion. Despite the small number
of patients and a relatively short follow-up, our study
showed a high effectiveness of cryoablation. It should
be noted that the PADUA classification allowed us to
evaluate and systematize preoperative tumor parameters
(size, relation to the pelvicalyceal system, location, the
character of the tumor growth: exophytic or endophytic),
but further evaluation of its effectiveness in planning
cryoablation is required.

In the future, we plan to follow up all the patients to
assess the long-term effectiveness of cryoablation.
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Major vascular injury (aorta, inferior vena cava,
iliac arteries and veins) is one of the most difficult
intraoperative situations in laparoscopic surgery with
the estimated incidence varying from 0.043 to 1.7%
[1-5]. The risk of significant bleeding during laparo-
and thoracoscopic procedures amounts to 2.3% [4]. In
laparoscopic urology, vascular injury is the most common
intraoperative complication [6]. The risk of major
vascular injury is related to the technical complexity of
the surgery and pneumoperitoneum, while a safer open
access is recommended. The operational complexity is
more predictive than the surgeon's experience or patients’
age and body mass index [1, 3, 6, 7].

In available data sources, we found at least 700 cases
of major vascular injury during laparoscopic abdominal
surgery with successful laparoscopic vessel repair [8]. No
previous study has provided a comparative data on the
rates of most commonly injured anatomical structures.
There are isolated case reports of simultaneous injury
of the abdominal aorta and inferior vena cava as well
as the concurrent trauma of the right common iliac
artery and vein caused by Veress needle insertion. All
the injuries were successfully repaired [5, 9]. At the same
time, intraoperative injuries to the abdominal and pelvic
veins, regardless of the type of surgical intervention are
associated with mortality (23%) and major injury-related
complications (60%) [10]. Also, the major vascular injury
is the most frequent cause of conversion [11]. Methods
of obtaining hemostasis comprise laparoscopic clip
appliers, laparoscopic staplers, laparoscopic suturing,
various energy sources and topical agents (gelatin foam,
cellulose, collagen, and fibrin sealant) [12]. The types of
vascular injury repair include venorrhaphy, end-to-end
anastomosis, and an interposition graft [10].

Thus, major vascular injury during laparoscopy is a
rare but devastating and potentially lethal complication.
Surgical strategies are variable. Due to the limited time for
decision-making and the high emotional stress endured
by the surgical team, it might be difficult to choose an

appropriate strategy and surgical technique for each
specific case of major vascular injury. This fact prompted
us to share our clinical observations and propose a step-
by-step surgical method used in our department.

Case 1

A 48-year-old man was admitted to the urology department of
the Federal Clinical Center for High Medical Technology of FMBA
Russia from 12.02to 26.02.2016. He was diagnosed with autosomal-
dominant polycystic kidney disease, chronic pyelonephritis,
stage 5 chronic kidney disease and had a history of programmed
hemodialysis since 2010. Radiological evaluation showed a classic
picture of polycystic kidney disease with enlarged kidneys occupying
most of the retroperitoneal space. Also, the patient had morbid
obesity with a body mass index of 41.5 kg/m2. To eradicate chronic
foci of infection and prepare for kidney transplantation, on February
15, 2016, he underwent a laparoscopic bilateral nephrectomy. The
operation was started with right-sided nephrectomy. The kidney
was partially located in the retrocaval space. At the final stage of
right-sided nephrectomy, a constant and massive venous bleeding
started from the area of the renal hilum. Intra-abdominal pressure
increased from 11 to 16 mm Hg. For more effective evacuation of
blood clots, the aspirator with a diameter of 5 mm was changed for
the one with a diameter of 10 mm.

“A helping hand " was inserted through the appendicular incision
in the lower right abdomen. After removing liquid blood and clots,
a defect in the wall of the inferior vena cava was visualized near
the orifice of the right gonadal vein that was previously clipped.
Primary hemostasis was achieved first by applying direct local
pressure over the wound with a finger and then with a hand (Figure
1). An additional 5 mm port is then installed, and the injury in the
inferior vena cava was clamped with a clamp (Figure 2). The left
arm of the operating surgeon was released, which made it possible
to complete the removal of the right kidney. Due to the aspiration
of the cysts, the size of the kidney significantly reduced, and it was
removed through the same incision in the lower right abdomen.
The cleared space allowed the final diagnosis of the situation and
the choice of the method for closing the defect in the inferior vena
cava.
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Fig. 1. The injury site is squeezed by fingers for rapid control;
a clip on the gonadal vein stump is seen next to the thumb

Fig. 2. The defect of the IVC is clamped with a laparoscopic
clamp, the "helping hand" is free for further manipulation

Fig. 3. The site of the injured vessel wall is isolated, on the
left is the laparoscopic clamp, on the right is the “bulldog”
type vascular clamp

Ris. 4. View after suturing the lesion of the inferior
vena cava wall

The 5-6 mm lesion was located parallel to the course of the
vessel, and it was sutured without significant narrowing of the
lumen. The damaged area was isolated by the vascular and
laparoscopic clamps and sutured using 4-0 polypropylene sutures
on the atraumatic needle (Figures 3, 4). The operation was
continued by left-side nephrectomy, which proceeded without
technical difficulties. The blood loss was estimated at 3000 ml.
After replacement of blood loss, the postoperative course was
uneventful; standard therapy was used to prevent postoperative
complications. At the moment, the patient continued the chronic
hemodialysis program and is on the transplant waiting list.

Case 2

A37-year-old man was a kidney donor. 10.12.2015 he underwent
hand-assisted donor left nephrectomy. During mobilization of the
left ureter near the iliac vessels, the common left femoral artery
was traumatized as a result of the local adhesion process. The
defect was isolated by laparoscopic clamps (Figure 5). For the
convenience in suturing, the trocar was installed through the port

Sfor manual assistance, after which the artery lesion of up to 3 mm
in length was sutured (Figure 6). The blood loss was less than
200 ml. The postoperative period was uneventful. The patient was
discharged on the 3rd day after the operation.

In the first clinical case, the inferior vena cava injury
was due to a combination of factors — giant kidney with
a retrocaval location of the medial portion of the right
kidney and a large branch of IVC not diagnosed before
surgery. The latter was torn off at its junction with IVC
during right-sided nephrectomy.

Intraoperative injury of the inferior vena cava can
be as dangerous as that to the main arteries, as it was
demonstrated in our observation. The primary risk factor
is the time lost to find the source of bleeding. The task is
complicated in the presence of local venous hypertension
and developed collateral veins, for example, in cases
of large kidney tumors or polycystic kidney disease.
Moreover, preoperative diagnosis of anatomical variants

Fig. 5. The common left iliac artery is clamped in the
proximal direction. Snapshot at the time of applying
the clamp to stop the retrograde blood flow

Fig. 6. View after suturing the lesion of the left common
iliac artery (showed by a white arrow)
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Surgical strategy for the management of major vascular injury during laparoscopy

Stage

Technique

Primary hemostasis

* Increase intra-abdominal pressure.

* Increase the rate of aspiration.
» Use the "helping hand."

The goal is to stop bleeding, simply and quickly:

 After detecting the source of bleeding, clamp the bleeding site with a tool or apply direct pressure with

your hand.

» Conversion to open surgery, if the source of bleeding is detected

Diagnosis

The purpose is to determine the nature of the injury:

« Insert an additional trocar and one call for one more assistant.
» Complete the main stage of the operation, if necessary.
* Mobilize the damaged area of the vessel.

* Choose how to close the defect
Final hemostasis

The goal is to close the lesion in vessel wall as effective as possible:

» Convert to open surgery if the chosen method is not performed laparoscopically.
» Stop blood flow at the site of injury to the vessel before suturing, clipping,

etc. to reduce blood loss.

IMPORTANT! First, find the source then coagulate! With intensive bleeding, coagulation without an accurate detection of the
source of bleeding can significantly worsen the situation, for example, lead to additional damage
to the vessel wall, ureter or intestinal injuries.

of the IVC branches and major pathological veins is not
always possible [13].

In such situations, a "background" venous bleeding
may occur, which not being clinically significant
can for a while mask massive bleeding from larger
veins, which was the main cause of blood loss in the
presented clinical case. The issue of conversion also
remains open. In the discussed situation, in our opinion,
laparotomy would neither improve visual control nor
reduce blood loss, but would significantly worsen the
postoperative course. Using hand assistance enabled
using all the positive aspects of laparoscopy and open
surgery, which resulted in early patient activation, the
absence of postoperative complications and a relatively
short length of hospital stay. In the second case, the
correct sequence of actions made it possible to deal
with the situation as quickly as possible without any
consequences.

We developed a scheme (see the table) with the main
stages of surgical correction of major vascular injuries and
the appropriate surgical techniques. Prompt conversion
to the hand-assisted mode: an incision in the lower right
abdomen, as for an appendectomy (for right-handed
surgeons), or upper midline mini-laparotomy (for left-
handed surgeons); upper midline mini-laparotomy from
the left side for right-handed or the incision in the lower
left abdomen for left-handed. The length of the incision is
slightly larger than the width of the wrist of the operating
surgeon. Such a cut is sufficient to work with minimal
losses of gas and volume of the abdominal cavity without
the use of special devices (hand-port), which are not
always available.

Expanding indications for laparoscopic surgery and
their increasing complexity will be associated with an
increased risk of significant vascular injury. The proposed
operational strategy will allow the surgeon to cope with
these extremely challenging intraoperative events in the
shortest possible time and as safely as possible for the
patient.
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There are numerous options for forming an orthotopic bladder by the source tissue and the shape of the
urinary reservoir. In our practice, we use the technique reported by Karolinska Institute (Sweden). This
technique allows us to form a neobladder most resembling the natural urinary bladder in the shape and
volume. The article presents a clinical observation describing this technique in a 63 year old patient who
was initially diagnosed with bladder cancer pT2NOMOG3 and underwent transurethral resection of the
bladder wall with the tumor. Thereafter, the patient underwent laparoscopic cystoprostatvesicleectomy with
extended pelvic lymph node dissection and orthotopic ileal bladder substitution. His upper urinary tract on
both sides was drained by ureteral stents with external diversion. The eccentric suturing technique makes
it possible to form an oval-shaped urinary reservoir that is anatomically and functionally most comparable
to a healthy man's bladder.
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to current guidelines, radical

residence, who diagnosed the episode as an exacerbation

cystoprostatectomy is a treatment of choice for patients
with localized stage T2-T4a muscle invasive bladder
cancer [1]. Thereby, choosing the type of urinary
diversion remains one of the challenging issues in
reconstructive urology. Orthotopic bladder substitution
after radical cystectomy is the preferred type of urinary
diversion due to the preserved ability to void per urethra
thereby providing an acceptable quality of life of patients
undergoing radical organ-removing surgery.

Numerous comparative studies show many advantages
of laparoscopic cystoprostatectomy over an open surgery,
including lower blood loss, shorter length of hospital
stay, less need for blood transfusion, earlier recovery of
bowel functions, and lower need for analgesics in the
postoperative period. The only advantage of open surgery
is the shorter operating time [2].

The following table shows a comparison of open and
laparoscopic cystoprostatectomy (see table) [2].

There are numerous options for forming an orthotopic
bladder by the source tissue and the shape of the urinary
reservoir. In our practice, we use the technique reported
by Karolinska Institute (Sweden). This method allows a
neobladder most resembling the natural urinary bladder
in the shape and volume. The following clinical case
describes this technique.

Clinical case

A 63-year-old patient presented with a history of bladder
cancer pT2NOMOG3 that was treated with transurethral
resection of the bladder wall carrying the tumor (23.006.15).

On evaluation, the patient reported frequent low volume
urination.

Patient history: in May 2015 the patient had one episode
of a painless gross hematuria with discharging shapeless
blood clots. He was examined by a urologist at his place of

of chronic prostatitis. After that, the patient self-referred
for a pelvic MRI, which showed a 4 cm mass along the
anterior bladder wall. On 23.06.15 the patient underwent
transurethral resection of the bladder wall carrying the tumor
at the Urology Clinic of UCH # 2 of the .M. Sechenov First
MSMU. Examination of the surgical specimen, retrieved
from the anterior wall of the bladder, showed a tumor
measuring 45x50 mm. Histological conclusion No. 5034 /
39975-92 described the presence of a low-grade urothelial
cancer growing into the wall co-existing with chronic polypoid
cystitis. Also, there was a site of the mucous membrane with
cystic gland enlargement and chronic stromal inflammation.

On admission, the patient was in stable condition with
the normal auxiliary temperature; the pulse was 60 beats
per min, and the blood pressure was 130/80 mm Hg. The
abdomen was soft, painless when palpated. The kidneys
were not palpable. The patient reported frequent painless
urination, urine was not visually unusual.

Laboratory studies and functional kidney tests showed
the following findings:

Blood count: RBC 5.0x10"%/L, hemoglobin 161 g/L,
WBC 6,1x10°/L, ESR 8 mm/h.

Blood chemistry ftests: total protein 85 g/L, urea 6,4
mmol/L, creatinine 1,07 mg/dL, glucose 5.5 mmol/L, Vit.
B12 — 125 pmol/L, folic acid — 13.5 nmol/L. Total PSA

1.86 ng/ml.
Coagulation: 1.41, prothrombin Quick'’s test 135%,
fibrinogen 2,98 g/L.

Urinalysis: pH — 6,0, WBCs 20—27 WBCs/hpf, RBCs
40—50 RBCs/hpf.

Ultrasound: The right kidney is smoothly marginated,
measuring 112x54 mm, with a parenchymal thickness of
18 mm. The pelvicalyceal system is not expanded. Mass or
calculi are not visualized. The mobility of the kidney is within
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CpaBHeHne OTKpblTOﬁ n Jlarlapocxonuqecxoﬁ HUCTIOPOCTATIKTOMUH

Outcome of No. of No. of patients, WMD/OR . Egger’s test
interest studies  LRC/ORC (95% CI) PTG ST L i (p-value)
Chi2 df 12 p-value
Operating time, 16 534/522 35,79 <0,001 334,11 15 96% <0,001 0,08
min [16.79, 54.79]
EBL, mL 16 534/522 -467,32 <0,001 465,70 15 97% <0,001 0,11
[-636.72, -297.91]
LOS, days 16 534/522 -2,72 <0,001 38,55 15 61% <0,001 0,35
[-3.63, -1.80]
Blood transfusion 9 284/281 0.20 <0,001 12,24 8 36% 0,13 0,64
rate [0.14, 0.29]+
Time to 3 118/119 -1,69 0,03 13,22 2 85% 0,001 0,14
ambulation, days [-3.24, -0.14]
Time to regular 15 476/470 -1,53 <0,001 256,44 14 95% <0,001 0,01
diet, days [-1.95, -1.11]
Narcotic analgesic 6 140/133 -29,55 <0,001 26,05 5 81% <0,001 0,37
requirement, mg [-43.70, -15.39]

Cl = Confidence interval; OR = odds ratio; WMD = weighted mean difference; LRC = laproscopic radical cystectomy; ORC = open radical
cystectomy; EBL = estimated blood loss; LOS = length of hospital stay.

+Values of OR

* Statistically significant results are shown in bold.

Doi:10.1371/journal.pone.0095667.t003.

Outcome of interest ;:Il;)ciigi N%[;)éﬁ(a)tgzgts, (();{5/;17 (]\glll)) p-value Study heterogeneity E(gpg_iglsut:)st
Chi2 df 12 p-value
Pathologic stage
pTO, Ta, Tis, T1 12 413/384 1,27 0,19 3,22 11 0% 0,99 0,93
[0.89, 1.82]
pT2 14 478/467 1,13 0,46 8,33 13 0% 0,81 0,0008
[0.86, 1.49]
pT3 13 463/452 0,84 0,27 16,52 12 27% 0,17 0,05
[0.63, 1.14]
pT4 8 340/300 0,59 0,06 10,89 7 36% 0,14 0,31
[0.34, 1.03]
Organ confined < 14 513/502 1,33 0,04 12,37 13 0% 0,50 0,02
pT2 [1.01, 1.73]
Non organ confined 14 513/502 0,80 0,12 14,92 13 13% 0,31 0,01
pT3— pT4 [0.61, 1.06]
Pathologic grade
Grade 1 5 221/193 0,92 0,79 1,29 4 0% 0,86 0,37
[0.48, 1.75]
Grade 2 7 266/243 1,34 0,13 8,35 6 28% 0,21 0,05
[0.92, 1.94]
Grade 3 7 266/243 0,78 0,21 9,39 6 36% 0,15 0,19
[0.53, 1.15]
Positive surgical 7 334/281 0,35 0,006 3,31 6 0% 0,77 0,30
margins [0.16, 0.73]
Mean lymph node 8 355/301 0,53 0,59 83,18 7 92% <0,001 0,95
yield, n [-1.42, 2.48]*
Positive lymph node 11 436/394 0,66 0,05 7,90 10 0% 0,64 0,24
[0.44, 1.00]
Local recurrence 4 207/180 1,21 0,75 2,71 3 0% 0,44 0,78
[0.37, 3.95]
Distant metastasis 6 254/230 0,56 0,05 3,67 5 0% 0,60 0,85
[0.31, 1.01]
Cancer-free survival 4 189/147 1,11 0,69 1,36 3 0% 0,71 0,81
[0.66, 1.86]
Death 6 238/218 0,42 0,004 3,78 5 0% 0,58 0,90
[0.23, 0.76]
Cl = Confidence interval; OR = odds ratio; WMD = weighted mean difference; LRC = laproscopic radical cystectomy; ORC = open radical
cystectomy
Values of WMD

* Statistically significant results are shown in bold.
Doi:10.1371/journal.pone.0095667.t004.
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SHUBIN

Fig. 1. Patient Sh., 63 y/o, m/r # 41047. Urinary bladder
ultrasound showing an exophytic mass measuring 4.0 cm
(indicated by an arrow)

normal range. The left kidney with a clear, uneven contour
measuring 115x56 mm, with a parenchymal thickness of
18.0 mm. The pelvicalyceal system is not expanded. Calculi
are not visualized. The mobility of the kidney is within
normal range. Bladder: the contours are clear, uneven. On
the front wall of the bladder, an exophytic mass measuring
4.0 cm (Figure 1). Prostate smoothly marginated, measuring
25.0 em3, with normal echogenicity. With color Doppler,
the blood flow is evenly distributed, there are no foci of
pathological vascularization. There is no post-void residual
urine.

MRI: The kidneys are normal in size, no pathological
changes are visualized. The urinary bladder is oval, with
sufficient filling, the walls are unevenly thickened up fo
10.0 mm, mainly along the right anterior semicircle (Figure
2), the contour is even and clear. The image of the prostate

3P -4 -27

Fig. 2. Patient Sh., 63 y/o, m/r # 41047. Abdominal CT scan

showing the bladder with a tumor after TUR on 23.06.15.

Bladder wall along the right anterior semicircle is thickened up
to 1 cm (indicated by an arrow)

shows a smoothly marginated gland with the transverse size
of 3.7x3.9 cm with calcified foci in the echotexture. Seminal
vesicles are symmetrical. There are a few lymph nodes of the
iliac vessels measuring up to 0.7x0.5 cm. The kidneys are
normally located.

Dynamic renal scintigraphy showed normal renal function
and non-obstructive urinary tract. Perfusion (%): on the left
— 45, on the right — 55.

On 20.08.15 the patient underwent laparoscopic
cystoprostatvesicleectomy with extended pelvic lymph
node dissection and orthotopic ileal bladder substitution.
Bilateral draining of the upper urinary tract by ureteral
stents with external diversion.

We used a standard for this procedure port placement
(Figure 3) with the camera port positioned 3 cm above the
umbilicus in the midline. The second and third 12-mm
working ports were placed on the left side, the fourth and
fifth 12 and 5-mm working ports were positioned on the right
side. The cystoprostatectomy with an extended pelvic lymph
node dissection was performed according to a standard
technique. Initially, the peritoneum at the rectovesical pouch
was incised and seminal vesicles exposed. Subsequently, the
Denonvilliers' fascia was incised to form the space between
the rectum and the prostate. The peritoneum along the
iliac vessels was dissected on the left. Pelvic lymph node
dissection was performed. The lower third of the left ureter
was isolated. The ureter was clipped twice, transected
and the bladder wall was taken for express histological
examination. A similar operation was performed on the
right; the arteries were clipped and transected. The umbilical
ligaments were divided and the bladder was mobilized
from the anterior abdominal wall. The dorsal venous
complex was ligated with 3-0 monocryl stitch. Dorsal venous
system and urethra were transected by ultrasonic scalpel.
The bladder, prostate and lymph nodes were removed
en-block.

The orthotopic ileal neobladder was formed using the
technique reported by Karolinska Institute Hospital. It was
constructed from a 60 cm segment of the small intestine. One
cm wide opening was formed at 40 cm from the cecum. An
uretero-ileal anastomosis was then created using running
sutures of 3—0 monocryl on two 5/8 needles (Fig. 4a). At
a distance of about 25 and 85 cm from the ileocecal angle,

Fig. 3. Patient Sh., 63 y/o, m/r # 41047. Placement of
ports for laparoscopic cystoprostatvesicleectomy with
orthotopic ileal neobladder
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a) b)

12-14 cm

Fig. 4. Schematic representation of formation of urinary reservoir

a) The mobilization of the 60 cm segment of the small intestine. Formation of urethroileoanastomosis; ) The isolated fragment of the small
intestine is dissected on the antimesenteric side, except for the 12-14 cm terminal segment on the long side; ¢) Suturing the posterior wall and
formation of an oval-shaped orthotopic bladder due to asymmetric suturing; ¢) Suturing the anterior wall of the orthotopic urinary bladder and
stenting the ureters

a 60 cm segment of the small intestine was mobilized. The
integrity of the small intestine was restored by creating "side-
to-side" anastomosis using the endoscopic stapling device.
The isolated fragment of the small intestine was dissected on
the antimesenteric side, except for the 12— 14 cm terminal
segment on the long side (Fig. 4b). The small intestine was
sutured on the posterior surface of the orthotopic urinary
bladder.

The oval-shaped orthotopic neobladder was created by
eccentric suturing of the intestine (Fig. 4c). The formation of
the urinary reservoir was completed by suturing the anterior
wall with 3—0 monocryl. At the final stage, catheters-
stents were inserted in the ureters for external excretion,
with their ends pulled through the conduit and on the
anterior abdominal wall. The ureteroileoanastomosis was
performed using the Wallace- I technique with 4—0 monocryl

(Fig. 4d).
Operating time was 6.5 hours, blood loss was 300 ml. Fig. 5. Patient Sh., 63 y/o, m/r # 41047. Macroscopic en-bloc
Macro SCOpiC en-bloc su rgic al sp ecimen was the bladder surgical specimen was the bladder, prostate and seminal vesicles;
b

. . . . L. elvic fat with iliac and obturator lymph nodes
prostate and seminal vesicles; pelvic fat with iliac and P ymp

obturator lymph nodes (Fig. 5). The postoperative period
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Fig. 6. Patient Sh., 63 y/o, m/r # 41047. Macroscopic en-bloc
surgical specimen was the bladder, prostate and seminal vesicles;
pelvic fat with iliac and obturator lymph nodes

Fig. 7. Patient Sh., 63 y/o, m/r # 41047. The postoperative
appearance of the abdomen

Fig. 8. Patient Sh., 63 y/o, m/r # 41047. The postoperative
appearance of the abdomen

was managed on the principles of early patient recovery
(Fast Track). There were no complications.

Histological report No. 6116 / 49147-85 revealed a low-
grade urothelial carcinoma (G3) with invasion into its plate
and multicentric growth. In the zone of previously performed
resection, there was an ulcerous defect with pronounced chronic
productive inflammation and the presence of giant multinucleate
cells. The presence of tumor cells in the bottom of the ulcer in
the muscular wall of the bladder cannot be completely ruled
out. Margins of ureterectomy were without signs of tumor
growth. There was benign nodular glandular-stromal prostatic
hyperplasia with high-grade IDU foci and presacral lymph nodes
with reactive hyperplasia of lymphoid tissue and lipomatosis.

Stents and urethral catheter were removed at days 8 and
14, respectively. According to control retrograde cystography,
the contrast agent was not visualized (Fig. 6). The patient
regained control of urination (portions of urine up to 200 ml,
no residual urine, no extension of the CLS). Postoperative
sutures were removed on the 10th day; the wound healed by
primary intention. (Fig. 7).

The patient was discharged in a stable condition for
Jfollow-up care by a urologist at the place of residence.
Abdominal MSCT, a year after the operation, showed no
evidence of recurrence (Fig. &).

This clinical case showed that laparoscopic
cystoprostatectomy with orthotopic neobladder is an
effective and safe technique that produces comparable
with open surgery intraoperative, postoperative results
and oncological outcomes. The eccentric suturing makes
it possible to form an oval-shaped urinary reservoir that
is anatomically and functionally most comparable to a
healthy man's bladder.
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Aim. To improve the results of surgical treatment of benign prostatic hyperplasia.

Materials and methods. The study investigated the effectiveness of a comprehensive preoperative preparation
of patients with benign prostatic hyperplasia. The clinical efficacy of traditional methods of preoperative
preparation (compression bandaging of the lower extremities during surgery and in the postoperative period
and Fraxiparine at a prophylactic dose) was compared with the same preoperative protocol used in combi-
nation with intravenous laser blood irradiation. The explored parameters included changes in clinical and
laboratory coagulation indices and prostatic blood flow measured by Doppler sonography. The real time
visualization was used to assess the effect of intravenous laser irradiation of blood on the morphofunctional
state of platelets.

Conclusion. The study findings showed a high effectiveness of intravenous laser blood irradiation in pre-
operative preparation of patients with benign prostatic hyperplasia. It was found to reduce the incidence of
thrombotic events by 6% and hemorrhagic complications by 4.9% (p<0.05).

Keywords:  benign prostatic hyperplasia, platelets, intravenous laser blood irradiation, thrombohemor
rhagic complications, prostatectomy
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Introduction. The rising incidence of benign prostatic
hyperplasia (BPH) places it among the most significant
medical and social issues. WHO's demographic studies
show an increase in the world's population aged over 60,
with its rates significantly outpacing population growth,
which makes this problem even more challenging [1,
2]. Clinically manifested BPH is age dependent, with a
prevalence of approximately 34% in men aged 40—49
years, 67% in those aged 50—59 years, 77% in those aged
60—69 years and 83% in those over 70 years [3—5].

More than 40% of men over 50 years of age undergo
surgical treatment, and the proportion of such patients
is growing within the context of an aging global
population. Presently, in Russia, open adenomectomy
and transurethral resection of the prostate account for
27.2% and 27.8% of all surgical interventions for BPH
[6—8]. Despite the improvement of surgical techniques,
the incidence of complications continues to grow [9].

One of the causes of mortality after prostate
adenomectomy are thrombohemorrhagic complications
(both intra- and postoperative) that develop with an
incidence of up to 50%, resulting in unsatisfactory
treatment results, extended postoperative period and, in
some cases, death. Their prevention should be initiated
in the preoperative period [10—13]. The incidence of
thrombosis associated with open adenomectomy amounts
to 30—63% of all surgical interventions. For transurethral
resection, this proportion of is 5—10%.

More than 30% of thromboses occur intraoperatively.
According to autopsy data, pulmonary embolism
develops in 0.6—6% of urological patients and takes the
second place in the incidence of postoperative mortality

[14]. Despite numerous preventive measures aimed to
reduce the incidence of hemorrhagic complications, this
problem remains urgent.

Aim. To improve the results of surgical treatment of
benign prostatic hyperplasia by reducing the incidence of
postoperative thrombohemorrhagic complications.

Materials and methods. The study analyzed treatment
results of 169 patients with uncomplicated BPH and
BPH complicated by acute urinary retention (AUR),
who underwent surgical treatment at the Urology Clinic
of Peoples' Friendship University based at the N.E.
Bauman State Clinical Hospital No.29 from 2011 to
2014. The clinical efficacy of traditional methods of
preoperative preparation (compression bandaging of the
lower extremities during surgery and in the postoperative
period and Fraxiparine at a prophylactic dose) in a
control group (n=83 [49.1%]), was compared with the
same perioperative protocol used in combination with
intravenous laser blood irradiation (ILBI) in the study
group (n=86 [50.9%]).

AUR complicated BPH in 35 (20.7%) patients in the
study group and 34 (20.1%) patients in the control group.
On admission, patients with AUR were catheterized with
a 16—18Ch Foley catheter, after which they received
alpha-blockers (tamsulosin 0.4) and broad-spectrum
antibiotics (fluoroquinolones, cephalosporins). The
catheter was removed on the third day. The patients
who regained control of urination were discharged
home and were routinely treated for BPH. Patients with
unresolved AUR underwent a trocar cystostomy and
were also discharged home with a subsequent scheduled
hospitalization for the second stage surgery.
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Fig. 1. Morphological types of peripheral blood
platelets

a - topograms, b - 3D reconstruction (x 1000), ¢ - scanning
electron microscopy (x 4000)

The examination included history taking, physical
examination, laboratorytestsand diagnostic investigations.

The platelet morphofunctional state was assessed by
computed cytomorphometry using the BIONI hardware/
software complex (AIC BIONI). The study was conducted
at the M.F. Vladimirskiy MRRCI. Platelet studies
resulted in the identification of four major morphological
types in a population of living cells that characterize their
activation, depending on the shape, the surface relief, the
presence of pseudopodia, their number and size, which
correspond to the forms of cells detected by electron
microscopy [15]. Flat, rounded cells with a smooth or
folded surface — "smooth" and "corrugated" discocytes
corresponded to type I. Round or irregularly shaped cells
with a smooth or folded surface and 1—3 short (less than
the diameter of the cell) pseudopodia processes, which are
the outgrowths of the surface membrane, were referred to
as platelet morphological type II. Cells that had about
2—5 long (larger than the diameter of the cell) shoots were
defined as type III and differed in a wide variety of forms:
from flat discs to cells of irregular shape. Platelets of
irregular shape with the uneven tuberous surface, a large
number of processes of different lengths and numerous
vacuoles were assigned to platelet morphological type IV
(Fig. 1).

Smooth and corrugated discocytes are so-called rest
forms. Platelets of types II-1II, characterized by sprouts
of different numbers and lengths, as well as changes in
their shape associated with the rearrangement of the
cytoskeleton and the structure of the granulomere, exhibit
external signs of functional activity. Type IV cells are
platelets that have exhausted their functional potential. In
physiological conditions, 63% of platelets are represented
by rest cells, 21% by platelets with a low activation level
(type 1I), 12% by highly activated cells with long shoots
(type 111), 4% by degenerated cells (type 1V) [16]. Platelet
morphometry was performed on admission, before the
surgery and two weeks after the operation.

All patients underwent a prostate ultrasound. The
peak flow velocity (Vmx) and end-diastolic flow velocity
(Vmin) was measured, i.e., the venous blood flow velocity
reflecting the venule and venous tone, and the presence
of pelvic venous congestion in genital organs, including
the prostate. The pulsatile index (PI) and the resistivity
index (RI) were calculated. After a clinical and laboratory
examination, all patients without AUR underwent a
transvesical prostatic adenomectomy or transurethral
resection of the prostate. The choice between these
surgical modalities depended on the prostate volume and
the nature of the growth of the adenomatous nodes. On
the 1st, 3rd, 7th day and two weeks after the operation,
the patients underwent a clinical examination, including
complete blood count, a blood chemistry test, urinalysis
and a coagulation test.

Intravenous laser blood irradiation was carried out
using the semiconductor device "AZOR" and light-
emitting head (radiation power - 2 mW, wavelength
— 0.63 mkm). Exposure time was 45 minutes daily for 7
days for patients before surgery and for 3 days for those
with AUR and urinary bladder drainage. Most common
comorbidities in both groups were ischemic heart disease,
arterial hypertension and varicose veins of the lower
extremities. The groups were approximately equal
regarding comorbidities. Benign prostatic hyperplasia
is often accompanied by infections of the kidney and
lower urinary tract. 21 (12.4%) and 79 (46.7%) patients
had chronic pyelonephritis and chronic prostatitis,
respectively.

Statistical analysis was done with STATISTISA 10
software using both parametric and nonparametric tests.
For data with normal distribution, parametric methods
were used. Otherwise nonparametric tests were applied.
The correlation between two quantitative variables was
analyzed using Pearson correlation coefficient.

The analysis of two independent and dependent
(paired) samples was carried using Student's t-test. A
one-way ANOVA was used to compare the means of
more than two groups. The critical level of significance
was considered at p<0.05.

Results. In patients ofboth groups, transrectal ultrasound
color Doppler showed changes in prostatic blood flow. In
men of the study and control groups without AUR Viax
in the capsular arteries were 16.91+4.83 and 16.79+4.78
cm/s, in AUR patients — 19.92+6.35 and 19.00% 5.18,
respectively. The blood flow in the para-urethral arteries
in patients without AUR of the study and control groups
was 2-fold greater and amounted to 12.44 t 4.38 and
12.33 = 4.15 cm/s, respectively. In 13 (15.1%) patients
in the study group and 8 (9.5%) in the control group Vimax
exceeded 25 cm/s. In in BPH patients of both groups
without AUR Vumin in the capsular arteries was 2.5 times
higher than normal. It was 6.99 * 1.90 cm/s in the study
group and 6.98 £ 1.50 in the control group; in 13 (15.1%)
patients in the study group and 16 (19.3%) in the control
group was five times higher than normal. In patients with
AUR, Vmin was three times higher and amounted to 7.14
+ 1.65 and 8.11 + 2.03 cm/s, respectively. In 8 (9.3%)
patients of the study group and in 5 (6%) of the control
group it reached 15 cm/s. The Vmin in the para-urethral
arteries was 1.5 times higher than normal in patients
without AUR and almost two times higher with AUR
patients. In the study group patients without AUR, it was
3.87 £ 0.81 cm/s and 5.33 = 1.42 cm/s in the control
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group. In AUR patients of the study and control groups, it
was 4.20 £ 0.88 and 5.57 & 1.56 cm/s, respectively.

On admission, all patients had an increased mean RI,
and it was significantly higher in patients with AUR.
In BPH patients without AUR in the study and control
groups, the mean RI was 0.71 = 0.06 and 0.70 = 0.04
in capsular and 0.72 + 0.05 and 0.69 * 0.03 in the
para-urethral arteries respectively. In AUR patients,
RI increased to 0.74 * 0.05 in the capsular arteries and
to 0.73 £ 0.06 in the para-urethral arteries. There was
also an increase in PI in BPH patients without AUR in
the study and control groups to 0.70 = 0.03 and 0.71 =
0.04 in capsular and up to 0.69 * 0.03 and 0.72 *+ 0.02
in the para-urethral arteries, respectively. In patients
with AUR, PI in the capsular and para-urethral arteries
was increased to 0.72 = 0.04. In the study group, 24
(27.9%) AUR patients and 11 (12.8%) patients without
AUR and in the control group 19 (22.9%) AUR patients
and 8 (9.6%) patients without AUR had the expansion
of the veins of the prostatic venous plexus more than
5 cm. The blood flow in the veins was slowed down,
and in 2 AUR patients of the study group and 1 AUR
patient of the control group no blood flow was detected
(Table 1).

The study findings suggest that the morphometric
parameters of circulating platelets, determined by the
express-method in real time, can serve as objective
and informative criteria for assessing the state of the
cellular component of hemostasis. In BPH patients, the
proportions of platelets I, II, III and IV types were 40, 17,
15 and 28%, respectively (Fig. 2).

An analysis of the vital size parameters of the phase
portraits of platelets showed that on admission in all
patients the means of diameter, perimeter, area and
volume of circulating cells in exceeded the normal values
by 20, 18, 30 and 2%, respectively. On admission, in BPH
patients of both groups, the diameter of circulating cells
was 3.20 £ 0.81 um, the perimeter was 9.94 = 3.01 um,
the area was 6.56 & 3.77 um?, the volume was 1.71 & 0.98
um?. The phase height of platelets, reflecting the state of
the platelet granulomer, was reduced by 42% and was
0.71 £ 0.31 um (p<0.05). It is important to note that the
phase height makes it possible to evaluate the usefulness
of the granular apparatus (the reaction of the release of
the activated platelet is reflected by a decrease in the cell
phase height).
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Fig. 2. Proportions of morphological types (I, II, III,
1V) of peripheral blood platelets in norm and BPH
patients (%)

After the examination, patients underwent surgical
treatment. Prostatic adenomectomy was performed in
67 (39.6%) patients, of which 36 (21.3%) in the study
group and 31 (18.3%) in the control group. 102 (60.4%)
men underwent transurethral resection of the prostate, 50
(29.6%) in the study group and 52 (30.8%) in the control
group.

Postoperative complications occurred in 25 (14.8%)
of 169 patients, and more often in the control group
(p<0.05). The most frequent early complications included
bleeding (4.7%), thrombosis (3%) and inflammatory
(epididymorchitis, pyelonephritis [3.6%]). In the near
postoperative period, pyelonephritis was observed in 2
(2.3%) patients in the study group and 3 (3.6%) in the
control group. Postoperative hemorrhage in the nearest
postoperative period was noted in 2 (2.3%) patients of the
study group and 6 (7.2%) in the control group (p<0.05).
All postoperative complications were successfully treated
with conservative methods (7able 2).

It should be emphasized that these complications were
observed in patients with initially high rates of prostate
blood flow. Pulmonary artery thromboembolism was
diagnosed in 2 (2.4%) patients in the control group who
were hospitalized in the intensive care unit.

In the pre- and postoperative periods, we detected
specific differences in the dynamics of coagulation

Table 1
Baseline characteristics of prostate blood flow
Group
Variable BPH without AUR  BPH with AUR R chout - BpH with AUR (nﬁlﬂ69) (1::%1)
study (n=51) study (n=35) (n=49) control (n=34)

Vinax capsular, cmy/s 16,91 (4,83) 19,92 (6,35) 16,79 (4,78) 19,00 (5,18) 17,92 (5,35) 6,1 (3,1)

Vinax para-urethral, cm/s 12,44 (4,38) 14,81 (5,55) 12,33 (4,15) 14,64 (4,69)  13,35(4,70) 5.8 (3,0)

Vinin capsular, cm/s 6,99 (1,90) 7,14 (1,65) 6,98 (1,50) 8,11 (2,03) 7,26 (1,82)  2,8(1,8)

Vnin para-urethral, cm/s 3,87 (0,81) 4,20 (0,88) 5,33 (1,42) 5,57 (1,56) 4,70 (1,39) 3,1(2,0)
RI capsular 0,71 (0,06) 0,74 (0,05) 0,70 (0,04) 0,73 (0,04) 0,72 (0,05) 0,57 (0,03)
RI para-urethral 0,72 (0,05) 0,73 (0,06) 0,69 (0,03) 0,70 (0,04) 0,71 (0,05) 0,65 (0,04)
PI capsular 0,70 (0,03) 0,71 (0,03) 0,71 (0,04) 0,72 (0,04) 0.71 (0,04) 0,67 (0,08)

PI para-urethral 0,69 (0,03) 0,70 (0,03) 0,72 (0,02) 0,72 (0,04) 0,71 (0,03) 0,8 (0,06)
Vein diameter, mm 5,01 (0,88) 5,11 (0,74) 4,80 (0,84) 5,08 (0,75) 5,01 (0,82) 3,50 (0,75)
Venous blood flow, cm /s 2,77 (0,75) 2,75 (0,62) 2,49 (0,53) 2,76 (0,56) 2,69 (0,63) 4,32 (0, 46)

Note. No statistically significant differences were found (p>0.05).
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Comparison of early postoperative complications in the study and control group

Complication Group
Study group (n=86) Control group (n=83)
Bleeding 2(2,3%)* 6 (7,2%)
Pulmonary embolism 0* 2 (2,4%)
Thrombophlebitis of the subcutaneous vein of 0* 3(3,6%)
lower extremities
Pyelonephritis 2(2,3%) 3(3,6%)
Epididymo-orchitis 0 1(1,2%)
Pneumonia 2 (2,3%) 1(1,2%)
Mpyocardial infarction 0* 3(3,6%)

* Statistically significant difference compared with control group (p<0.05).

parameters in the patients of the study and control groups.
In the postoperative period, all changes in coagulation
parameters were statistically significant (p<0.001). At
the same time, the shifts towards normal coagulation
dominated in the patients of the study group.

Positive changes were noted in the of fibrinogen level.
On admission, the concentration of fibrinogen the study
group, was 3.39 + 1.23 g/l, after ILBI - 2.96 + 0.93
g/l. No difference between the level of fibrinogen on
admission and before the operation was observed the
control group (3.08 = 0.98 and 3.10 = 0.98 g/1). The
initial level of INR in the patients of the study group was
0.99 +0.23, after ILBI - 1.03 £ 0.20, after 2 weeks — 1.05
+ 0.19 (p <0.001). In the patients of the control group,
the baseline level of INR was 1.03 + 0.21, before the
operation — 1.02 % 0.20.

By the 7th day, there was a tendency towards normal
coagulation and an increase in INR to 1.07 = 0.17.
SFMC content in the patients of the study group after
ILBI decreased from 4.09 + 0.64 to 3.77 £ 0.21 mg/100
ml (p<0.001). In the control group, the SFMC was 3.96 &
0.61 mg/100 ml on admission and did not change during
the preoperative period. On admission, the thrombin
time was reduced to 15.08 £ 3.76 s; after ILBI it slightly
increased to 16.61 £ 2.81 s (p<0.001). Thus, the results of
the coagulation study suggest the positive effect of ILBI,
which was manifested in maintaining a stable trend in
coagulation towards normal coagulation.

Thus, the dynamics in coagulation parameters showed
that the most dramatic changes in the hemostasis towards

hypercoagulable state occurred on days 3—4 after the
operation. On the 7th-8th day of the postoperative period,
the blood coagulating activity decreases, and the potential
for anticoagulant and fibrinolytic activity increases.
Preoperative preparation of the patients of the study
group prevented the development of hypercoagulable
disorders.

The assessment the prostate blood flow after ILBI
showed a decrease in the mean Vimax in capsular arteries in
patients without AUR to 10.35 £ 3.57 cm/s, with AUR to
12.85 + 4.87 cm/s, in the para-urethral arteries in AUR
patients of the study group it halved (from 12,44 + 4,38
t0 6,54 £ 2,19 cm/s), in patients with AUR — from 14,81
+ 5,55t0 8,99 + 3,84 cm/s.

1.5 times decrease in the mean Vmin in the capsular
arteries was observed in patients without AUR up to
4.02 + 1.45 cm/s, with AUR up to 3.37 = 0.75 cm/s.
In the control group, these parameters remained high.
However, in the group of patients with AUR, there was
a slight decrease in these characteristics after insertion of
the urethral catheter, which is associated with a reduction
in edema against the background of the urinary passage
restoration (7able 3).

RI in the capsular arteries of patients without AUR of
the study group after the course of ILBI showed a 1.5
times decrease and was 0.61 = 0.04, in the para-urethral
arteries of patients without AUR decreased since 0.72 =
0.05 to 0.66 = 0, 06, in patients with AUR — from 0.73
£ 0.06 to 0.67 = 0.05. In the control group, this index in
patients without and without AUR was 0.70 (0.042) and

Table 3
Changes in blood flow in the vessels of the prostate

BPH without AUR, study

BPH with AUR, study

BPH without AUR, control BPH with AUR, control

. (n=51) (n=35) (n=49) (n=34)
Variable .. On On Before surgery On Without
Clieilrisen At L admission i [1LIEL admission (without ILBI) admission ILBI
Vimax capsular, cm/s 16,91 (4,83) 10,35(3,57)* 19,92 (6,35) 12,85 (4,87)* 16,79 (4,78) 16,13 (4,53) 19,00 (5,18) 16,92 (4,85)*
Vinax para-urethral, cm/s 12,44 (4,38) 6,54 (2,19)* 14,81 (5,55) 8,99 (3,84)* 12,33 (4,15) 12,13 (4,02) 14,64 (4,69) 13,01 (4,01)
Vinin capsular, cm/s 6,99 (1,90) 4,02 (1,45)* 7,14 (1,65) 3,37 (0,75)* 6,98 (1,50) 7,01 (1,61) 8,11 (2,03) 7,35(1,81)
Vimin para-urethral, cm/s 3,87 (0,81) 2,83 (0,38)* 4,20 (0,88) 3,05 (0,41)* 5,33 (1,42) 5,19 (1,39) 5,57 (1,56) 5,17 (1,51)
RI capsular 0,71 (0,06) 0,61 (0,04)* 0,74 (0,05) 0,65 (0,06)* 0,70 (0,04) 0,70 (0,03) 0,73 (0,04) 0,71 (0,05)
RI para-urethral 0,72 (0,05) 0,66 (0,06)* 0,73 (0,06) 0,67 (0,05)* 0,69 (0,03) 0,70 (0,04) 0,70 (0,04) 0,68 (0,04)*
PI capsular 0,70 (0,03) 0,66 (0,03)* 0,71 (0,03) 0,65 (0,03)* 0,71 (0,04) 0,71 (0,03) 0,72 (0,04) 0,69 (0,03)*
PI para-urethral 0,69 (0,03) 0,65 (0,03)* 0,70 (0,03) 0,64 (0,03)* 0,72 (0,02) 0,71 (0,03) 0,72 (0,04) 0,70 (0,04)*

* Statistically significant difference compared with control group (p<0.05).
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0.68 (0.043), respectively (p = 0.00034). In patients of the
study group with and without AUR, the mean diameter of
veins of periprostatic fat decreased to 3.38 (0.81) and 4.62
(0.75), respectively (before treatment 5.01 [0.88] and 35,
11 [0.74]) and the mean blood flow velocity increased to
3.66 (0.44) and 3.55 (0.37), respectively.

Analysis of the vital size parameters of the phase
portraits of platelets showed that the mean diameter,
perimeter, volume and area of the circulating cells in
the main group of patients who underwent ILBI in the
preoperative period decreased by 12, 14, 9 and 22%,
respectively, the phase height increased by 10%, which
indicates the normalization of the cell morphofunctional
state. In the evaluation of peripheral blood platelets in
the patients of the study group, a decrease in the number
of active platelets in the circulating population and
an increase in the content of a type I platelets (resting
cells) were recorded before the operation. These changes
indicate a suppression of the aggregation and adhesive
capacity of platelets (Figure 3).

After ILBI in patients of the study group, the platelet
diameter decreased from 3.27 + 0.81 to 2.88 + 0.72 um
and remained at the same level for two weeks after the
operation (2.89 £ 0.66 um). In the control group, we
observed an increase in the platelet diameter after surgery
to 3.14 = 0.81 um, while on admission and before surgery,
it was 3.05 £ 0.76 and 3.11 % 0.89 um, respectively. We
also noted positive changes in the perimeter of platelets
in the study group. On admission, after the ILBI and two
weeks after the operation, it was 10.19 = 3.06 um, 8.76 £
2.68 um, and 8.91 & 2.37 um, respectively.

In the control group, the perimeter exceeded normal
values on average by 14%; before surgery, it was 9.63 *
3.14 um. After surgery, it increased to 9.97 + 3.02 um.

Analysis of the platelet area in the patients of the study
group after the course of ILBI showed a decrease from
6.84 £ 3.9510 5.36 £ 3.52 um?; after the operation, it was
5.81 £ 4.08 um? (Table. 4).

When assessing the changes of platelet height, which
reflects the optical density of the intracellular substance
of the platelet, we established its significant increase after
ILBI in patients of the study group from 0.78 * 0.31 to
0.86 = 0.37 um. In the control group, this parameter was
not significantly different on admission, before and after
the operation: 0.69 + 0.32 um, 0.66 = 0.41 and 0.67 *
0.32 um, respectively.

Conclusion Comprehensive preoperative preparation
should include a range of diagnostic and treatment
measures, which should be started from the moment
the patient admission to the hospital. Any postoperative
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Fig. 3. Proportions of morphological types (I, II, III,
IV) of peripheral blood platelets in norm and BPH
patients (%)

complication is the result of a chain of interrelated
pathological processes. Essential stages are the accurate
diagnosis and preoperative preparation, estimation of the
global risks and the probability of complications. Our study
findings demonstrate that the ILBI results in maintenance
of normal blood coagulation within two weeks of the
postoperative period and an improvement of the prostate
blood flow. These results testify that ILBI could be
recommended as a means of comprehensive preoperative
preparation of BPH patients and patients with AUR and
urinary bladder drainage. Comprehensive preoperative
preparation improves the results of surgical treatment
of patients with BPH by reducing thrombohemorrhagic
complications. Further studies are needed to assess the
interaction of coagulation and anticoagulant systems
in elderly patients with benign prostatic hyperplasia
depending on the comorbidity status.
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Introduction. Approximately 95% of all testicular cancers are testicular germ cell tumors (TGCT), repre-
sented by seminoma and nonseminoma germ cell testicular cancer. There is a hypothesis that the formation
of TGCTs begins in early embryogenesis being a part of testicular dysgenesis syndrome (TDS).

Aim. To determine the role of genetic factors in the development of TGCTS.

Materials and methods. We studied the frequency of alleles and genotypes KITLG (rs995030, rs1508595),
SPRY4 (rs4624820, rs6897876) and BAKI (rs210138) in 97 fertile men (control), and 73 patients with
TGCTs (34 seminoma and 39 non-seminoma,).

Results. TGCTs were statistically significantly associated with KITLG rs 1508595 gene (p=0.0003 for allele
G, p=0.0014 for genotype GG), and with rs995030 gene (p=0.0031 for genotype GG). When comparing
patients with seminoma and control group, statistically significant differences were found for SPRY4 rs4624820
(p=0.0226 for the A and p=0.04 for the AA), for KITLG rs995030 (p=0.0375 for the G and p=0.0282 for
GG), rs1508595 (p=0.0306 for G), for BAKI rs210138 (p=0.0329 for the G and p=0.0219 for the GG).
When comparing patients with non-seminoma and fertile men, statistically significant differences were
found only for KITLG rs1508595 (p=0.0005 for the G and p=0.0021 for the GG). There was no statistically
significant difference between the allele and genotype frequencies of the investigated genes from seminoma
and non-seminoma TGCTs patients. However, these groups differed statistically significantly when genotype
combinations of the three genes were investigated (p=0,029; OR 3,709 [1.147—11.99]). The combination
of genotypes of the three genes was found to increase the risk of TGCTs by 6.5 times (p=0.0005; OR 6.526
[2.078—20.5], and the risk for seminoma was over 12-fold (p<0.0001; OR 12,68 [3,731—43,11].
Conclusion. A comprehensive study of genotypes associated with TGCTs in patients with manifested TDS
can be used for risk stratification to identify and follow-up high-risk patients, develop approaches to family
counseling and treatment, which is the basis for predictive medicine.

Keywords:  testicular germ cell tumors (TGCTs), KITLG, SPRY4, BAK1, single nucleotide
polymorphisms, high-risk genotypes, risk factors
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Introduction. Testicular tumors are the most common
cancer in young men. Testicular germ cell tumors
(TGCT) constitute about 95% of all testicular cancers.
The most common TGCTs among young adult males are
seminomas and non-seminomas.

Seminomas are usually diagnosed around the age
of 35 years, while non-seminomas affect men aged
about 25 years old. Over the past two decades, the
global incidence of this cancer type has increased by
70% [1]. Although seminomas and non-seminomas
occurring at a young age have an increased
metastatic potential, they are sensitive to combined
chemotherapy, including cisplatin, and radiation
therapy, and thereby account for only 70 annual
deaths in the UK and 350 in the United States [2].
However, such patients may experience side effects
of systemic antitumor treatment, such as chronic
fatigue, cardiovascular diseases, metabolic syndrome,
infertility and even the development of a secondary

malignancy [3]. Therefore, early diagnosis and
effective treatment are of paramount importance.

Unfortunately, early diagnosis of TGCT is often
difficult due to the asymptomatic nature of the disease
and lack of specific screening markers. Currently, a
testicular biopsy with subsequent morphological and
immunohistochemical examination is the only way to
confirm a diagnosis of TGCT definitively [4].

TGCTs originate from embryonic cells at different
degrees of differentiation, and the occurrence of
these tumors is directly related to the formation of a
pool of male germ cells and gametogenesis. There is
a hypothesis that the development of TGCTs begins
in the early embryogenesis as a part of the testicular
dysgenesis syndrome (TDS) [5]. This theory suggests that
cryptorchidism, testicular microlithiasis, hypospadias,
spermatogenesis disorders and TGCT evolve as a result
of a developmental testicular disorder during early
embryogenesis.
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These disorders induce a maturation arrest of primordial
germ cells (PGC) /gonocytes, and thereby embryonic
cells retain their embryonic profile in the adult organism
[6]. The reason for this development block is not yet
entirely clear. It is probably a combination of (epi) genetic
defects and environmental factors [7].

The role of genetic factors in the development of TGCT
is confirmed by the existence of a family accumulation
and hereditary forms of TGCT. Approximately 1.4% of
all patients diagnosed with TGCTs have a family history,
and the risk of developing tumors increases more than
tenfold in sons and brothers [8]. Recent genome-wide
association studies have identified the genes associated
with the development of TGCT and involved in the healthy
development of testicular tissue and spermatogenesis.
Some single nucleotide polymorphisms are associated
with the development of TDS and lead to a significant
increase in the risk of TGCTs [9].

Aim. To determine the role of genetic factors in patients
with TGCTs.

Materials and methods. The study was conducted
using DNA of peripheral blood lymphocytes obtained
from 73 patients with TGCT (34 seminomas, 39 non-
seminomas) and 97 fertile men aged 25—45 years (control
group). Genotyping patients for polymorphisms of the
genes KITLG (rs995030, rs1508595), SPRY4 (14624820,
rs6897876) and BAKI (rs210138) was performed using
PCR-RFLP [10].

Statistical analysis was done using the Prism 6
(GraphPad Prism version 6.0) software. The frequency

of allelic polymorphisms and genotypes of the studied
genes in patients with TGCT was compared with that in
the patients of the control group. The consistency of the
sample with the Hardy—Weinberg equations was tested
using the ¥?> (a=0.05, df=1). The association analysis
was evaluated by odds ratio with a 95% confidence
interval (95% CI). The association of the disease and the
allelic variant (genotype) was determined using the two-
sided Fisher's exact test, the x> with Yates correction
for continuity, df=2 (general inheritance model) or
the Mann-Whitney test, comparing the distribution
of genotypes and alleles for each polymorphism.
Comparison of frequencies of genotype combinations
was carried out using the two-sided Fisher's exact
test. Statistical significance was assumed for
p<0.05.

Results. Our findings on the frequencies of alleles
and genotypes of KITLG (rs995030, rs1508595), SPRY4
(rs4624820, rs6897876) and BAKI (rs210138) are
presented in Table 1-4.

TGCTs were statistically significantly associated with
KITLG 11508595 gene (p=0.0003 for allele G, p=0.0014
for genotype GG), and with r$995030 gene (p=0.0031
for genotype GG, see Table I). The frequencies of alleles
and genotypes of other genes did not differ statistically
between the TGCT and control group.

A comparison of allele and genotype frequencies in the
group of patients with seminoma and fertile men in the
control group showed statistically significant differences
for SPRY4 1s4624820 (p=0.0226 for the A and p=0.04

Table 1

Comparison of frequencies of alleles and genotypes of KITLG (rs995030, rs1508595), SPRY4 (rs4624820,

rs 6897876), and BAK1 (rs210138) in TGCT patients and fertile donors

Abs. value/frequency

Gene/rs allele/genotype TGCT (n=73) control (n=97) P OR [95 % CI]
SPRY4 A 91/0,623 106/0,546 0,183 1,37 [0,89—2,13]
134624820 G 55/0,377 88,0,454 (F) 0,73 [0,47—1,13]
AA 29/0,397 28/0,289 0,3182 1,62 [0,85—3,09]
AG 33/0,452 50/0,515 00) 0,78 [0,42—1,43]
GG 11/0,151 19/0,196 0,73 [0,32—1,64]
16897876 C 92/0,63 110/0,567 0,2653 1,30,84—2,02]
T 54/0,37 84/0,433 (F) 0,77 [0,5—1,19]
cc 29/0,397 32/0,33 0,5016 1,34 0,71-2,52]
CT 34/0,466 46/0,474 ) 0,97 [0,53—1,78]
T 10/0,137 19/0,196 0,65 [0,28—1,5]
KITLG A 22/0,158 46/0,237 0,0554 0,57 [0,33—1,00]
1995030 G 124/0,842 148/0,763 (F) 1,75 [1,00—3,07]
AA 4/0,055 2/0,021 0,0031 2,75 [0,49—15,46]
AG 14/0,192 42/0,433 ) 0,31 [0,15—0,63]
GG 55/0,753 53/0,546 2,54 [1,3—4,94]
151508595 A 23/0,158 65/0,335 0,0003 0,37 [0,22—0,63]
G 123/0,842 129/0,665 (B 2,69 [1,58—4,6]
AA 4/0,055 13/0,134 0,0014 0,37 [0,12—1,2]
AG 15/0,206 39/0,402 ) 0,38 [0,19—0,77]
GG 54/0,739 45/0,464 3,28 [1,7—6,34]
2BAKI A 110/0,753 162/0,835 0,0749 0,6 [0,35—1,03]
15210138 G 36/0,247 32/0,165 (F) 1,66 [0,97—2,83]
AA 39/0,534 65/0,67 0,07 0,56 [0,3—1,06]
AG 32/0,438 32/0,33 (MWt) 1,59 [0,85—2,97]
GG 2/0,028 0/0,0 6,82 [0,32—144,22]
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for the AA), for KITLG 1s995030 (p=0.0375 for the G
and p=0.0282 for GG), 11508595 (p=0.0306 for G), for
BAKI 15210138 (p=0.0329 for the G and p=0.0219 for
the GG). When comparing patients with non-seminoma
and fertile males, statistically significant differences were
found only for KITLG rs1508595 (p=0.0005 for the G and
p=0.0021 for the GG).

There was no statistically significant difference between
the allele and genotype frequencies of the investigated
genes from seminoma and non-seminoma patients.
However, these groups differed statistically significantly
when genotype combinations of the three genes were
examined (p=0,029; OR 3,709 [1.147—11.99]).

The results of genome-wide association analysis
showed that patients with the genotypes AA for SPRY4
(rs4624820), CC for SPRY4 (rs6897876), GG for KITLG
(rs995030), GG for KITLG (rs1508595), and GG for
BAKI (rs210138) are at high risk of TGCT [9].

The analysis of BAK1 (rs210138) detected the genotype
GG only in two TGCT patients and, therefore, we
considered the genotypes GG and AG as high-risk
genotypes.

The combination of genotypes of the three genes
was found to increase the risk of 7GCTs by 6.5 times
(p=0.0005; OR 6.526 [2.078—20.5], and for seminoma
the chance was over 12-fold (p<0.0001; OR 12.68
[3.731—43.11].

Discussion. TGCTs development requires the
combination of some genetic factors inherited from
parents concurrent with the exposure to external and

internal environmental factors. Even in patients with
familial forms of TGCTs, hereditary mutations in genes
that determine their development are quite rare. A study
of families with inherited forms of TGCT identified
several cases of polymorphic variants of the PDEIIA
gene (2q31.2), which cause the deletion of this protein
in testicular tissue in carriers and can cause familial
tumors [8]. In line with this, allelic genetic states of genes
characterized by specific polymorphic DNA variants
(SNPs) may confer genetic susceptibility to TGCT.

Table 5 presents the data on 14 genes associated with
the development of TGCT [9, 11, 12, 13], identified in
the studies of genome-wide associations (GWAS).

As can be seen from Table 5, some of these genes are
related to the embryonic development of testicular tissue
and spermatogenesis; others are involved in the process of
tumor formation; some genes act as a necessary link in the
regulation of mitotic and meiotic cell division. The allelic
states of these genes are genetic factors that can affect the
embryonic gonadal development.

In our study, we investigated the genes KITLG,
SPRY4, and BAK1, which are involved in differentiation,
migration and survival of PGC, and confirmed their role
in the development of TGCTs and especially seminomas.

Currently, the TGCT development model has been
adopted, suggesting combined effects of genetic and some
etiological factors involved in the development of the
testicular tumor [7].

External and micro-environmental factors associated
with the risk of tumor development constitute three

Comparison of frequencies of alleles and genotypes of KITLG (rs995030, rs1508595),

SPRY4 (rs4624820, rs 6897876), and BAK1 (rs210138) in patients with non-seminoma

Abs. value/frequency

Gene/rs allele/genotype non-seminoma (n=39) control (n=97) 4 OR [95% €]
SPRY4 A 43/0,55 106/0,546 1 1,02 [0,6—1,73]
154624820 G 35/0,45 88/0,454 (F) 0,98 [0,58—1,66]
AA 11/0,28 28/0,289 0,9649 0,97 [0,42—2,21]
AG 21/0,54 50/0,515 o) 1,110,52-2,31]
GG 7/0,18 19/0,196 0,9 [0,34—2,34]
156897876 C 46/0,59 110/0,567 0,787 1,1[0,64—1,87]
T 32/0,41 84/0,433 (F) 0,91 [0,53—1,55]
cc 13/0,333 32/0,33 0,8379 1,02 [0,46—2,24]
CT 20/0,513 460,474 o) 1,17 [0,55—2,46]
TT 6/0,154 19/0,196 0,75 [0,27—2,04]
KITLG A 14/0,18 460,237 0,3354 0,7 [0,36—1,37]
15995030 G 64/0,82 148/0,763 (F) 1,42 [0,73—2,77]
AA 3/0,075 2/0,021 0,0213 3,96 [0,64—24,67]
AG 8/0,205 42/0,433 ) 0,34 [0,14—0,81]
GG 28/0,72 53/0,546 2,11 [0,95—4,72]
151508595 A 10/0,13 65/0,335 0,0005 0,29 [0,14—0,60]
G 68/0,87 129/0,665 (® 3,43 [1,66—7,09]
AA 2/0,05 13/0,134 0,0021 0,35 [0,08—1,63]
AG 6/0,15 39/0,402 x) 0,27 [0,10—0,71]
GG 31/0,8 45/0,464 4,48 [1,87—10,73]
BAKI A 62/0,8 162/0,835 0,4824 0,77 [0,39—1,49]
15210138 G 16/0,2 32/0,165 (F) 1,31 [0,67—2,55]
AA 24/0,615 65/0,67 0,2613 0,79 [0,36—1,70]
AG 14/0,36 32/0,33 (MWo) 1,14 [0,52—2,48]
GG 1/0,025 0/0,0 7,6 [0,30—190,59]
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Comparison of frequencies of alleles and genotypes of KITLG (rs995030, rs1508595),

SPRY4 (rs4624820, rs 6897876), and BAK1 (rs210138) in patients with seminoma

Abs. value/frequency

OR

Gene/rs allele/genotype :
seminoma (n=34)

control (n=97)

b [95 % CI]

SPRY4 A 48/0,71 106/0,546 0,0226 1,99 [1,10-3,61]
184624320 G 20/0,29 88/0,454 @ 0,50 [0,28—0,91]
AA 18/0,53 28/0,289 0,04 2,77 [1,24—6,19]
AG 12/0,35 50/0,515 ) 0,51[0,23—1,15]
GG 4/0,12 19/0,196 0,55[0,17—1,74]
156897876 C 46/0,68 110/0,567 0,1175 1,60 [0,89—2,86]
T 22/0,32 84/0,433 (F) 0,63 [0,35—1,12]
ccC 16/0,47 32/0,33 0,2935 1,81 [0,82—4,00]
CT 14/0,41 46/0,474 (V) 0,78 [0,35—1,71]
T 4/0,12 19/0,196 0,55 [0,17—1,74]
KITLG A 8/0,12 46/0,237 0,0375 0,43 [0,19—0,96]
15995030 G 60/0,88 148/0,763 @® 2,33 [1,04—5,23]
AA 1/0,03 2/0,021 0,0282 1,44 [0,13—16,4]
AG 6/0,18 42/0,433 ) 0,28 [0,11—0,74]
GG 27/0,79 53/0,546 3,20 [1,27—8,05]
1s1508595 A 13/0,19 65/0,335 0,0306 0,47 [0,24—0,92]
G 55/0,81 129/0,665 ® 2,13 [1,09-4,18]
AA 2/0,06 13/0,134 0,0939 0,40 [0,09—1,89]
AG 9/0,265 39/0,402 ) 0,54 [0,23—1,27]
GG 23/0,68 45/0,464 2,42 [1,06—5,50]
BAK1 A 48/0,71 162/0,835 0,0329 0,47 [0,25—0,90]
15210138 G 20/0,29 32/0,165 ® 2,11 [1,11-4,02]
AA 15/0,44 65/0,67 0,0219 0,39 [0,17—0,86]
AG 18/0,53 32/0,33 (MWy) 2,29 [1,03—5,06]

GG 1/0,03 0/0,0 8,73 [0,35-219,55]

major groups. One group is related to the maternal
health during pregnancy and prenatal factors, including
maternal hypertension, preeclampsia, and smoking
during pregnancy. The second group includes perinatal
factors, such as cryptorchidism, hypospadias, low or,
conversely, high birth weight. The third group comprises
postnatal lifestyle factors: late onset of adolescence,
infertility, occupational hazards, exposure to chlorine-
containing compounds.

All these factors, combined with genetic and epigenetic
components, can lead to disruption in the development of

testicular tissue, differentiation, migration, and survival
of germ cells.

Impaired germ cell development results in regions
of intratubular germ cell neoplasia. They accumulate
somatic injuries in genes associated with carcinogenesis
thereby leading to the occurrence of carcinoma in situ.

Somatic disorders of such genes as KRAS, BRAF,
KIT, etc., or chromosomal rearrangements are of great
importance for the development of TGCTs. In the
tumor material, changes in the 12th chromosome are
most often detected. The extra genetic material from

Frequency distribution of risk genotype combination (AA, CC, GG, GG, AG/GG) of the SPRY4,

KITLG, and BAK1 genes in the study groups

Risk genotype combination AA, CC, GG, GG, AG/GG

Group combination + combination -
TGCT (n=73) 16/0,22 57/0,78
TGCT-seminoma (n=34) 12/0,35 22/0,65
TGCT-non-seminoma (n=39) 5/0,13 34/0,87
Control (n=97) 4/0,041 93/0,959

p (TGCT vs control)
p (TGCT-seminoma vs control)
p (TGCT-non-seminoma vs control)
p (TGCT-seminoma vs TGCT-non-seminoma)

0,0005; OR 6,526 [2,078—20,5]
<0,0001; OR 12,68 [3,731—43,11]
0,119; OR 3,419[0,866—13,49]
0,029; OR 3,709 [1,147—1,99]
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Table 5
Loci, genes, and SNPs predisposing to the development of sporadic TGCT

Locus Gene Protein function SNPs
12922 KITLG The growth factor regulates the formation, migration, and survival of the PGC, 995030
transmits the signal through the KIT, KRAS, MAPK cascades. rs1508595
rs3782179
rs4474514
5q31.3 SPRY4 KIT-regulated signaling inhibitor. Mutations or damage lead to the activation 1rs4624820
of KIT-regulated signaling in the TGCT 1s4324715
rs6897876
6p21.31 BAK1 Suppressor of KIT-regulated signaling induces apoptosis of mis-migrated primary germ cells rs210138
9p24 DMRTI Transcription factor plays a key role in sex determination in men, controls 15755383
testicular development and differentiation of male germ cells rs7040024
Spl5 TERT Regulates the length of telomeres, overexpressed in tumors. Telomere elongation is associated s 2736100
with an increase in cell life time and genomic instability in TGCT
12p13 ATF7IP Transcription factor regulating expression of TERT rs2900333
1q24.1 Uuck2 Identified as a testicular specific gene TSA903, catalyzes the phosphorylation of uridine and rs4657482
cytidine with the formation of uridine monophosphate and cytidine monophosphate
4q22.3 HPGDS Prostaglandin-D-synthase is a member of the family of glutathione-S-transferases of the sigma rs17021463
class. Catalyzes the conversion of PGH2 to PGD2 and plays an essential role in the production
of prostanoids in the immune system and mast cells
4q24 CENPE Centrosome-associated protein E, which accumulates in the G2 phase of the cell cycle. It 14699052
is necessary to maintain chromosomal stability by efficiently stabilizing microtubules on
kinetochore. Plays a crucial role in the movement of chromosomes in the metaphase plate
during mitosis
5p15.33 CLPTMIL Membrane protein, the overexpression of which in cisplatin-sensitive cells causes apoptosis. rs4635969
This gene polymorphism increases the predisposition to certain types of cancer, lung cancer,
pancreas and breast cancer
7p22.3 MADILI The checkpoint component in the anaphase of mitosis participates in phase retardation until all 1512699477
chromosomes align appropriately on the metaphase plate. It plays a role in the control of the
cell cycle and tumor suppression
1623 RFWD3 The protein is participating in the ubiquitin-mediated degradation of TP53 in response to DNA rs4888262
damage, acting as a positive regulator of stability of TP53 upon passage of the G1/S checkpoint.
It plays a role in signaling and repairing DNA damage
17922 TEX14 Protein is necessary for the formation of intercellular bridges in meiosis and mitosis, for 1s9905704
attaching microtubules to the kinetochore. Intercellular bridges are evolutionarily conservative
structures that connect differentiating germ cells and are necessary for spermatogenesis and
male fertility
17q22 PPMIE The protein of the PPM serine/threonine protein phosphatase family dephosphorylates 187221274

and inactivates a variety of substrates, including serine/threonine protein kinase PAK1,
5-AMP-activated protein kinase (AMPK)

chromosome 12p appears as a result of the reconstruction
or amplification of a small region of the short arm of the
12th chromosome.

This region contains genes involved in carcinogenesis.
Their expression is strengthened as a result of an increase
in the dose of genes associated with an extra chromosomal
material. On the one hand, these are the genes KRAS
and cyclin D2 (CCND2), associated with malignant
transformation and cell proliferation. On the other
hand, these are STELLA, NANOG, EDRI, and GDF3
genes located in the area, related to the maintenance of
stem cell potential and their pluripotent properties [14].
Accumulation of molecular-genetic changes results in
neoplastic transformation, which, in turn, gives rise to
germ cell-cell tumors [15].

Our findings show that some alleles of SPRY4
(rs4624820), KITLG (rs995030, rs1508595) and BAKI
(rs210138) are statistically associated with the development
of seminoma, and their combination increases the risk as
much as 12-fold and more.

A. Ferlin et al. reported similar results in their study
of allelic variants of one KITLG gene (rs995030 and
rs4471514) in seminoma and non-seminoma [16].
Besides, we found statistically significant differences
in the frequencies of high-risk allele combinations in
seminomas and non-seminomas (p=0.029, OR 3.709
[1.147—11.99]), suggesting a different contribution of the
investigated genes to the pathogenesis of these types of
TGCT. Precursor cells for seminoma are undifferentiated
PGC, for non-seminoma — PGC with a higher degree
of differentiation (in the case of embryonic carcinoma),
embryonic cells of different degree of differentiation
(in the case of teratoma) or extra-embryonic (yolk sac
choriocarcinoma) cells. Perhaps the allelic state of the
KITLG, SPRY4 and BAK1 genes plays a significant role in
the early stages of PGC differentiation, while other genes
are of greater importance for the development of non-
seminoma in more differentiated cells.

Conclusion. Investigation of genetic factors associated
with the development of TGCT provided some clues to
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understanding the molecular pathogenesis of the tumor,
to reveal its significant stages and initiate the development
of new approaches to diagnosis and treatment.

Although the detection of high-risk genotypes in healthy
individualsis not indicative of TGCTs, genotyping patients
with clinical risk factors of TDS such as cryptorchidism,
testicular microlithiasis, infertility due to genetic factors,
allows detection and monitoring of patients at high risk
of developing TGCT. For some of these conditions,
treatment options are available that must be provided
before the puberty to reduce the risk. For example, early
surgical treatment of cryptorchidism can reduce the risk
of infertility and TGCT.

A comprehensive genetic study of genotypes associated
with TGCT in patients with manifested TDS can be
used as additional testing for risk stratification to identify
and follow-up high-risk patients, develop approaches to
family counseling and treatment, which is the basis for
predictive medicine.

REFERENCES

1. Shanmugalingam T., Soultati A., Chowdhury S., Rudman S., Van
Hemelrijck M. Global incidence and outcome of testicular cancer.
Clin Epidemiol. 2013;5:417—427.

2. Gilbert D., Raple E., Shipley J. Testicular germ cell tumours:
predisposition genes and the male germ cell niche. Nature Revies/
Cancer. 2011;11:278—288.

3. Alanee S.R., Feldman D.R., Russo P., Konety B. Longterm mortality
in patients with germ cell tumors: effect of primary cancer site on
cause of death. Urol Oncol. 2014;32:26.9—15.

4. Qosterhuis J.W., Stoop H., Dohle G., Boellaard W., van Casteren N.,
Wolffenbuttel K., Looijenga L.H. A pathologist’s view on the testis
biopsy. Int J Androl. 2011;34:e14—19.

5.  Skakkebaek N.E., Rajpert De Meyts E., Main K.M. Testicular
dysgenesis syndrome: an increasingly common developmental
disorder with environmental aspects. Hum Reprod. 2001;16:972—
978.

6.  Honecker F., Stoop H., de Krijger R.R., Chris Lau Y.F., Bokemeyer
C., Looijenga L.H. Pathobiological implications of the expression of
markers of testicular carcinoma in situ by fetal germ cells. J Pathol.
2004;203:849—857.

7.  Elzinga-Tinke J.E., Dohle G.R., Looijenga L.H.J. Etiology and early
pathogenesis of malignant testicular germ cell tumors: towards
possibilities for preinvasive diagnosis. Asian Journal of Andrology.
2015;17:381-393.

8.  Greene M.H., Kratz C.P., Mai P.L., Mueller C., Peters J.A., Bratslavsky
G., Ling A., Choyke P.M., Premkumar A., Bracci J., Watkins R.J.,
McMaster M.L., Korde L.A. Familial testicular germ cell tumors in
adults: 2010 summary of genetic risk factors and clinical phenotype.
Endocrine-Related Cancer. 2010;17:09—121.

9.  Rapley E.A., Turnbull C., Al Olama A.A., Dermitzakis E.T., Linger
R., Huddart R.A., Renwick A., Hughes D., Hines S., Seal S., Morrison
J., Nsengimana J., Deloukas P.; UK Testicular Cancer Collaboration,
Rahman N., Bishop D.T., Easton D.F., Stratton M.R. A genome-
wide association study of testicular germ cell tumor. Nat Genet.
2009;41:807—-810.

10.  Nemtsova M.V., Ivkin E.V., Simonova O.A., Rudenko V.V., Chernykh

V.B., Mikhailenko D.S., Loran O.B. Polymorphisms of KITLG,
SPRY4, and BAK1 genes in patients with testicular germ cell tumors
and individuals with infertility associated with AZFc deletion of the
Y chromosome. Molekulyarnaya biologiya. 2016;50(5).

11. Chung C.C., Kanetsky P.A., Wang Z., Hildebrandt M.A., Koster
R., Skotheim R.I1., Kratz C.P., Turnbull C., Cortessis V.K., Bakken
A.C., Bishop D.T., Cook M.B., Erickson R.L., Fossa S.D., Jacobs
K.B., Korde L.A., Kraggerud S.M., Lothe R.A., Loud J.T., Rahman
N., Skinner E.C., Thomas D.C., Wu X., Yeager M., Schumacher
F.R., Greene M.H., Schwartz S.M., McGlynn K.A., Chanock S.J.,
Nathanson K. L. Meta analysis identifies four new loci associated with
testicular germ cell tumor. Nat Genet. 2013;45:680—685.

12. Kanetsky P.A., Mitra N., Vardhanabhuti S., Li M., Vaughn D.J.,
Letrero R., Ciosek S.L., Doody D.R., Smith L.M., Weaver J., Albano
A., Chen C., Starr J.R., Rader D.J., Godwin A.K., Reilly M.P.,
Hakonarson H., Schwartz S.M., Nathanson K.L. Common variation
in KITLG and at 5gq31.3 predisposes to testicular germ cell cancer.
Nat Genet. 2009;41:811-815.

13. Turnbull C., Rapley E.A., Seal S., Pernet D., Renwick A., Hughes
D., Ricketts M., Linger R., Nsengimana J., Deloukas P., Huddart
R.A., Bishop D.T., Easton D.F., Stratton M.R., Rahman N.; UK
Testicular Cancer Collaboration. Variants near DMRT1, TERT and
ATFT7IP are associated with testicular germ cell cancer. Nat Genet.
2010;42:604—607.

14. Clark A.T., Rodriguez R.T., Bodnar M.S., Abeyta M.J., Cedars
M.1I., Turek P.J., Firpo M.T., Reijo Pera R.A. Human STELLAR,
NANOG, and GDF3 genes are expressed in pluripotent cells and
map to chromosome 12p13, a hotspot for teratocarcinoma. Stem
Cells. 2004;22:169—179.

15. Nemtsova M.V., Andreeva Yu.Yu. Testicular germ cell tumors:
Molecular genetic and clinicomorphological aspects. Onkourologiya.
2015;1:12—19.

16. Ferlin A., Pengo M., Pizzol D., Carraro U., Frigo A.C., Foresta
C. Variants in KITLG predispose to testiculargerm cell cancer
independently from spermatogenic function. Endocrine-Related
Cancer. 2012;19:101—108.

Received 07.10.16
Accepted 22.12.16

Authors’ information:

Nemtsova M.V. — Dr.Biol.Sci., Head of Laboratory of Medical
Genetics, Institute of Molecular Medicine, [.M. Sechenov First MSM U,
Chief Researcher at the Research Center of RMAPE, Moscow

Ivkin E.V. — Junior Researcher at the Sector of Clinical Medicine,
RMAPE, Urologist at S.P Botkin City Clinical Hospital, Moscow

Tryakin A.A. —PhD, Senior Researcher at the Department of Clinical
Pharmacology and Chemotherapy, N.N. Blokhin Russian Cancer
Research Center of Minzdrav of Russia, Member of the Working Group
on the Development of RUSSCO Guidelines, Moscow

Rudenko V.V. — PhD, Senior Researcher at the Research Centre for
Medical Genetics, Moscow

Dantsev 1.S. — PhD Student at the Department of Medical Genetics
with a Course of Prenatal Diagnosis, RMAPE, Moscow

Tyulyandin S.A. — Dr.Med.Sci., Prof., Deputy Director of N.N.
Blokhin Russian Cancer Research Center of Minzdrav of Russia, Head
of the Department of Clinical Pharmacology, N.N. Blokhin Russian
Cancer Research Center of Minzdrav of Russia, Moscow

Loran O.B. — Academician of the RAS, Dr.Med.Sci., Prof., Head of
the Department of Urology and Surgical Andrology, RMAPE, Moscow

YPOJIOI4, 2017 / UROLOGIIA, 2017

45



© A GROUP OF AUTHORS, 2017

A.V. Maksimov', A.G. Martov?, L.P. Pavilov', P.A. Neustroev’, R.R. Vinokurov’

LAPAROSCOPIC PARTIAL NEPHRECTOMY WITH SUPERSELECTIVE
BALLOON EMBOLIZATION OF RENAL ARTERY

'Republican Hospital Nel1National Medical Center, Yakutsk, Russia; 2CCH Ne57, Moscow; Department
of Urology of PMF, FMBA, Moscow, Russia; *Department of Hospital Surgery and Diagnostic Radiology,
Medical Institute, M.K. Ammosov North-Eastern Federal University, Yakutsk, Russia

Corresponding author: A. V. Maksimov — Head of the Department of Urology, Republican Hospital Nel
National Medical Center, Yakutsk, Russia; e-mail: maximov_alex1971@mail.ru

Aim. To use superselective balloon embolization of segmental branches of the renal artery for intraoperative
hemostasis during partial nephrectomy for renal malignancy.

Materials and methods. From October 2015 to September 2016, 11 patients, including 3 males and 8 females
aged 29—72 (mean 56.8) years underwent laparoscopic partial nephrectomy with superselective balloon
embolization. In 5 and 6 cases the tumors were located in the right and left kidney, respectively, and in 7,
1 and 3 cases they were found in lower, upper and middle segments, respectively. The of tumor size ranged
from 0.9t0 3.8 cm (mean 1.9 cm). All patients underwent standard preoperative evaluation including urinary
tract ultrasound, multislice computed tomography (MSCT) with contrast enhancement, renal scintigraphy
and separate assessment of each kidney function. The complexity of the planned partial nephrectomy was
evaluated using a R.E.N.A. L. nephrometry scoring system based on MSCT data. The mean score averaged
5.1 points, which corresponds to a low complexity for resection.

Results and discussion. The mean blood loss was 50 mL. The duration of laparoscopic stage was reduced
from 150 to 60 minutes averaging 104.3 minutes. Mean fotal operating time from the beginning of selec-
tive renal angiography to laparoscopic wound suturing was 168.5 minutes. The mean renal ischemia time
was 112.5 (90 to 150) minutes, which was due to performing different stages of the operation in different
operating rooms. Given superselectivity of embolization, ischemic changes occurred only in a limited part
of the parenchyma surrounding the tumor. Using balloon occlusion, unlike permanent embolization by mi-
crogranules, coils or other embolic agents, minimized ischemic injury of intact parenchyma around resected
tumors. At the same time, it provided completely dry resection margins for full control. Renal ultrasound on
the 3d-4th day postoperatively showed no pathological formations in the perinephric space and no changes
in the pelvicalyceal system and kidney size.

Conclusion. The proposed method of superselective balloon embolization of renal artery branches helped
maintain blood circulation in intact parenchyma, which was an important factor in preventing acute renal
injury during organ-sparing operations.

Keywords:  partial nephrectomy, renal artery embolization
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Introduction. The incidence of renal cell carcinoma
has been steadily rising over the past decades. 60—70%
percent of patients are diagnosed with a localized
tumor [1-6]. Localized stage T1 and T2 renal cell
carcinoma is increasingly becoming an indication for
partial nephrectomy [3, 7—11]. Currently, open partial
nephrectomy is a universally accepted standard for
surgical management of tumors less than 4 c¢cm and,
and with advances in minimally-invasive surgery, it
is increasingly performed by laparoscopic access [3].
Among modern methods of surgical management of
kidney tumors, including radical nephrectomy, partial
nephrectomy, radiofrequency ablation, organ-sparing
surgery is gaining acceptance because of the high risk
of renal function decline in 25.8% of cases and the
subsequent chronic renal failure in 40.8% of patients who
undergo radical nephrectomy [12].

Partial nephrectomy performed both from laparoscopic
and open access is feasible only provided that there
is adequate hemostasis to visualize the surgical field.

Prevention of bleeding is usually achieved by exposing
the hilum with subsequent clamping it en-block or by
isolating and clamping the renal artery or its segments.
Mobilization of individual renal artery segments is a
laborious process, mostly dependent on anatomical
features and not always brings the expected results. The
complete exclusion of the renal blood flow by clamping
the renal artery or the entire helm may result in ischemic
damage to the renal parenchyma, despite minimizing the
warm ischemia time [13, 14].

There are several technical modifications of partial
nephrectomy aimed to decrease or eliminate warm
ischemia. One of them is the operation under controlled
hypotensive anesthesia with systolic blood pressure as
low as 65 mm Hg. to avoid hilar clamping and thus
minimize blood loss [15]. At the same time, arterial
hypotension results in hypoperfusion of vital organs,
which makes this method unsafe. Some authors [16]
propose a partial nephrectomy without renal artery
clamping (off-clamp) to avoid ischemic renal injury,
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Fig. 1. Selective renal angiography showing the tumor
of the lower segment of the left kidney

Fig. 2. The balloon is inflated in the segmental artery
supplying the lower segment

which is invariably accompanied by heavy bleeding from
the renal parenchyma and worsens the visual control of
the surgical field.

A technique for vascular microdissection and clipping
of tumor specific, tertiary or higher order renal arterial
branches also has been proposed [17]. These operations
are associated with significant technical difficulties arising
in the isolation of segmental arteries and are often not
feasible because of the anatomical features of the kidney
and its vessels. A technique for applying a hemostatic
clamp on the kidney parenchyma for selective renal
parenchymal ischemia [18] is proposed, the use of which
is convenient only for specific polar tumor locations.

Ching-Chia Li et al. [19] proposed a technique for the
preoperative tumor embolization before laparoscopic
partial nephrectomy to prevent intraoperative bleeding.
G. Simone et al. [20] reported a 7-year experience of
zero-ischemia laparoscopic partial nephrectomy after
superselective transarterial tumor embolization. The
authors concluded that the angiographic procedure does
not affect renal function, provides excellent bleeding
control with a low complication rate and significantly
simplifies laparoscopic partial nephrectomy.

Using embolizing agents in the form of spirals,
microgranules and other materials allows reliable
hemostasis in the surgical field, but in this case, the
volume of necrotic parenchyma will be somewhat larger
than required. Thus, in the work of L. D'Urso et al. [21]
in three of 23 superselective transarterial embolization
cases, the volume of the ischemic region was more
significant than required.

Aim. To use superselective balloon embolization of
segmental branches of the renal artery for intraoperative
hemostasis during partial nephrectomy for renal
malignancy.

Materials and methods. From October 2015 to
September 2016, 11 patients, including three males and
eight females aged 29—72 (mean 56.8) years underwent
laparoscopic partial nephrectomy with superselective
balloon embolization. In 5 and 6 cases the tumors were
located in the right and left kidney, respectively, and in 7,

1 and 3 cases they were found in lower, upper and middle
segments, respectively. The of tumor size ranged from 0.9
to 3.8 cm (mean 1.9 cm). All patients underwent standard
preoperative evaluation including urinary tract ultrasound,
multislice computed tomography (MSCT) with contrast
enhancement, renal scintigraphy and a separate assessment
of each kidney function. The complexity of the planned
partial nephrectomy was evaluated using an R.E.N.A.L.
nephrometry scoring system based on MSCT data. The
mean score averaged 5.1 points, which corresponds to a
low complexity for resection.

The technique of laparoscopic partial nephrectomy with
superselective balloon embolization. All patients received
standard preoperative preparation. Immediately before
the operation, they underwent selective renal angiography
(Fig. I). A guiding catheter was installed in the femoral
artery (we usually use the standard JR4.0 catheter).
Selective renal angiography was performed according to
a conventional procedure. The findings were evaluated
for the architectonics of renal vessels, the localization,
and size of the pathological mass. After that, the arteries
supplying the parenchymal segment containing the
primary tumor were detected. The diameter of segmental
or lobar arteries was measured to accurately match the
size of the occlusive balloon and its configuration. Then a
micro-guidewire was inserted into the selected segmental
artery, over which an endovascular balloon was inserted
and inflated with the introduction of a contrast agent
(Figure 2). For embolization, we utilized endovascular
balloon-catheters intended for use during percutaneous
transluminal coronary angioplasty with elongated and
rounded balloons 1.25—3.5 mm in diameter and 10—20
mm in length.

Inthe absence of a straight section of the artery, installing
an elongate balloon may be impossible or difficult. In
such cases, spherical balloons may be preferable. After the
placement of the balloon catheter, it was inflated under
fluoroscopic control at a pressure of 8 to 20 atmospheres.

That was followed by angiography to assess the quality of
embolization and the volume of the ischemic parenchyma
(Figure 3).
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Fig. 3. Control angiogram showing the occlusive balloon
and the area of ischemic parenchyma

Fig. 4. Two occlusive balloons in the anterior and
posterior arteries of the upper segment of the kidney

In cases of complex blood supply, super selective
embolization of several feeding arteries was performed
(Figure 4). We used this technique in two patients with
tumors located in the upper and lower segment and fed
via anterior and posterior branches of segmental arteries.
After the completion of the radiological stage, the patient
was immediately transferred to the X-ray operating room,
equipped with standard laparoscopic equipment for the
second stage of the operation.

Carboxyperitoneum with the CO2 tension of 12 mm Hg
was performed under the endotracheal anesthesia form
below the navel using the Veress needle. A10-mm trocar
for the optics was placed above the navel, 12 mm trocar
— in the iliac region. Two 5 mm trocars for manipulators

Fig. 5. The lower segment of the kidney affected
by the tumor. The parenchyma is ischemic

were inserted in the hypochondrium and para-rectally
below the navel. The patient was then moved to the flank
position for the laparoscopic procedure. After incision of
the Toldt line, a standard transperitoneal laparoscopic
access to the kidney surface was performed (Figure 5).
The area of the kidney with a tumor was exposed. The
tumor was then resected using scissors 5 mm away
from its border. Minor venous bleeding from the renal
parenchyma was aspirated by an electric aspirator
(Figure 6).

After resection of the tumor, continuous tightening
sutures were applied to the margins of the parenchyma
with additional fixation with clips. Immediately after the
application of the hemostatic sutures to the parenchyma,
the blood flow was started by deflating the occlusive
balloon under endovisual control including assessment of
the uniformity of re-establishing circulation in ischemic
areas, the presence of hemorrhages, and the turgor of
the parenchyma were assessed (Fig. 7). If necessary,
additional hemostatic sutures were applied to the renal
parenchyma. The operation was completed by draining
the perinephric space with silicone drainage, introduced
through a 12 mm trocar for 2—3 days.

The patients were ambulated from the third day. In the
early postoperative period was standard for laparoscopic
retroperitoneal interventions, with minimal conservative
therapy, including analgesics, hemostatic agents, and
antibiotic prophylaxis.

Results and discussion. Postoperative histopathology
showed a clear-cell renal cell carcinoma, papillary cancer,
renal angiomyolipoma and renal lymphangioma in 4, 3, 3
and one patient, respectively. Selective renal angiography
performed immediately before the operation does not pose
difficulties for an interventional radiology team, provides
additional information about the size and location of the
tumor and additional renal vessels. Besides, the urologist
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Fig. 6. The tumor is resected. Minimal
venous bleeding

Fig. 7. Re-establishing the blood flow. Uniform
coloring of the parenchyma, restoration of the
turgor and absence of bleeding.

has the option of selecting segmental or lobar arteries for
subsequent embolization to obtain the minimum required
kidney ischemia sufficient for bloodless resection.

Digital high-resolution angiograms allow the vessel
diameter to be measured with an assessment of their
length to select the optimal size and shape of the occlusive
balloon (spherical or oblong). In our work, we utilized
standard 1.25—3.5 mm balloon-catheters intended for use
during percutaneous transluminal coronary angioplasty.
Conventional contrast renal angiography provided
clear visualization of the ischemic segment of the renal
parenchyma without affecting the blood supply to the
rest of the kidney. The mean time of the radiological
stage was 55 (30—65) min. Patients did not experience
any subjective discomfort during this procedure;
hemodynamic parameters were stable throughout the
entire intervention.

The laparoscopic stage of the intervention was less
laborious since there was no need to expose the renal
hilum. There were no difficulties in mobilizing the part
of the kidney involving the tumor from the adjacent
perinephric tissue. For tumors larger than 3 cm in 2 cases,
we used the hand-assisted laparoscopic nephrectomy
technique. In perinephric tissue, adjacent to the surgical
field, there was a mild edema, characteristic of ischemic
injury. The surface of the kidney around the tumor was
dark-colored due to the cessation of the arterial blood
flow with a distinct demarcation line. Resection was
performed 5 mm away from the tumor border under visual
control using laparoscopic scissors; the minor venous
bleeding was dried with a vacuum aspirator or gauze,
providing complete control of the resection margin.

There were no cases of injury to the renal collecting
system due to the cortical location and small size of the
tumor, which confirms the complexity of the intervention
assessed by R.E.N.A.L. Nephrometry Scoring System
based on MSCT findings. The express histological
examination showed that all surgical margins were free
of tumor cells, thus confirming the completeness of
resection. The edges of the kidney wound were closed
using V-Lock 3/0 sutures on an atraumatic needle with %
curvature and with additional fixation of the sutures with
biodegradable Hem-O-Lock vascular clips.

After suturing the wound, the renal blood flow was re-
established by deflating the balloon. Video-endoscopic
control of this procedure provides the opportunity to
verify the hemostasis of renal parenchymal wound, assess
the blood supply to the ischemic region, and if necessary,
apply additional hemostatic sutures. However, in our
observations, this need did not arise.

The mean blood loss was 50 mL. The duration of the
laparoscopic stage was reduced from 150 to 60 minutes
averaging 104.3 minutes. The mean total operating time
from the beginning of selective renal angiography to
suturing laparoscopic wound was 168.5 minutes. The mean
renal ischemia time was 112.5 (90 to 150) minutes, which
was due to performing different stages of the operation
in separate operating rooms. Given the superselectivity
of embolization, ischemic changes occurred only in a
limited part of the parenchyma surrounding the tumor.

The availability of a hybrid operating room will
undoubtedly shorten the total operating time, and most
importantly reduce the warm ischemia time, minimizing
the damage to the renal parenchyma due to occlusion of
blood flow immediately before the partial nephrectomy.
The wuse of balloon occlusion, unlike permanent
embolization by microgranules, coils or other embolic
agents, minimized ischemic injury of intact parenchyma
around resected tumors. At the same time, it provided
completely dry resection margins for full control.

On the 3rd-4th days of the postoperative period, all
patients underwent a control ultrasound to assess kidney
size, the thickness of the parenchyma, the state of the
pelvicalyceal system and the presence of pathological
formations in the perinephric space. In all cases, there
were no pathological formations in the perinephric space,
no changes in the pelvicalyceal system and kidney size.

Conclusion. The proposed method of superselective
balloon embolization of renal artery branches enables
achieving a temporary ischemia of a specific segment
of the renal parenchyma affected by the tumor while
minimizing ischemic injury to the rest of the kidney
without damaging the intact parenchyma. Controlled
endovascular occlusion of the segmental or lobar arteries
reliably blocks the blood flow, preventing massive
uncontrolled bleeding. Preserving adequate vascular
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supply of the intact parenchyma is an essential factor in
preventing acute renal injury when performing organ-
sparing operations. Avoiding the need to expose the hilum
of the kidney for subsequent clamping makes laparoscopic
partial nephrectomy feasible for most surgeons, not only
for top-class experts.
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Aim. To compare the functional outcomes of bilateral nerve-sparing robot-assisted radical prostatectomy
(RARP) and radical retropubic prostatectomy (RRP) at 12 months after surgery.

Materials and methods. This is a retrospective study of two groups, each of 50 sexually active patients
with localized low risk prostate cancer. The first group comprised patients who underwent RRP, while the
second underwent RARP. All operations were carried out sequentially from January to August 2015 using
nerve-sparing technique. The study involved only two surgeons each having a total caseload of over 1000
prostatectomies of one of the two types. Patients of each group were operated on only by one of the two sur-
geons. Adjusted for negative treatment outcomes, the between-group comparison was conducted regarding
the number of continent patients, temporal changes in urinary function, the number of patients with restored
erectile function and temporal changes in its recovery.

Results. At 12 months after surgery, complete continence was reported in 49 (98%) patients of the RARP
group and in 48 (96%) patients of the RRP group. Among patients with restored continence, the time to
urinary continence recovery was 4 months in the RARP group and 6 months in the RRP group (p<0.05).
Sexual function recovery at 12 months follow-up after surgery was found satisfactory in 37 (74%) patients
of the RARP group and in 12 (24%) of the RRP group. Recovery of erectile function after RARP was faster:
in the RARP group erections at 3 months were reported in 32% of patients, while in the RRP group only in
4% (p<0.05).

Conclusions. The study findings showed the superiority of RARP over RRP performed by nerve-sparing
technique in restoring continence and erectile function.

Keywords:  prostate cancer, radical retropubic prostatectomy, robot-assisted radical prostatectomy,
functional results
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Introduction.  Currently, radical retropubic
prostatectomy (RRP) remains the most common surgical
technique used to treat clinically localized prostate cancer
(PCa) in patients, who do not have contraindications [1].
More recently, in many countries, robot-assisted radical
prostatectomy (RARP) is becoming the dominant surgical
approach for prostatectomy, but its high cost represents
the most significant obstacle to the dissemination of
robotic surgery in the world, and RRP continues to be
the most widely used surgery for PCa [2, 3]. Today,
patients' expectations are focused not only on getting the
tumor out but also on preserving continence and erectile
function (EF) after radical prostatectomy.

Though the two technical modifications of
prostatectomy have been used in parallel for more than 15
years, there is still no consensus among researchers about
the superiority of one or the other of these techniques
regarding functional outcomes. One of the key issues is
the importance of a surgeon's experience and hospital's
caseload as the main factors influencing the treatment
outcomes [2—4].

The Da Vinci Surgical System has been used at the
Center for Operative Robotic-Assisted and Reconstructive
Urology, located at the S.I. Spasokukotskii Clinical

Hospital and the Department of Urology, A.1. Evdokimov
MSUMD since 2008, and currently we have five certified
console surgeons, while the RPP has been performed for
more than 15 years.

The present study is aimed to compare functional
outcomes of bilateral neurovascular bundles sparing
RARP and RRP performed by surgeons with prior
experience of more 1000 operations.

Materials and methods. The present retrospective study
comprised 100 sexually active patients (IIEF score >17)
with histologically verified localized low-risk PCa who
underwent surgery between January and August 2015.
The study involved only two surgeons each having a
total caseload of over 1000 prostatectomies of one of the
two types. Patients of each group were operated on only
by one of the two surgeons. The first group comprised
patients who underwent RRP (n=50), while the second
underwent RARP (n=50). All operations were carried out
using the nerve-sparing technique.

The robot-assisted radical prostatectomy was carried out
by transperitoneal access. When performing the RRP, the
conventional retrograde retropubic technique was used.
Common to the two interventions was the mandatory
requirement to preserve the proximal and apical parts
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of the urethra accurately and restore of the periurethral
muscular—fascial structures of the pelvis (Rocco suture),
cold dissection of tissues around neurovascular bundles
and their complete bilateral preservation, intraoperative
testing of the water-tightness of the urethrovesical
anastomosis.

The study used data from hospital medical records and
quarterly outpatient visits after surgery. All patients were
followed for twelve months. Patients of both groups were
comparable (p>0.05) for all main characteristics (see
table). The following data were analyzed and compared
with the correction for adverse outcomes (urethrovesical
anastomotic failure, biochemical recurrence, stricture
of urethrovesical anastomosis), potentially affecting the
functional results: the number of continent patients,
the changes in continence; the number of patients who
regained erectile function and temporal variations in
its recovery. Two patients from the RRP group suffered
the urethrovesical anastomotic failure and subsequently
developed urinary incontinence. None of the patient
participating in the study developed biochemical
recurrence. Within the first six months after surgery four
(8%) RRP patients were diagnosed with strictures of the
urethrovesical anastomosis. However, the endoscopic
stricture dilation performed in all four cases did not affect
recovery of continence.

Postoperatively, to promote earlier EF recovery, all
patients were prescribed phosphodiesterase type 5 (PDES)
inhibitors. Also, Kegel's exercises were recommended for
early recovery of urinary continence.

Postoperative full continence was defined according to
the criteria of the International Continence Society, i.e.,
as no urinary leakage at rest or under physical exertion
with or without a security pad.

Erectile function was considered restored if the patient
was able to achieve and maintain an erection sufficient
to perform sexual intercourse with or without PDES
inhibitors. The EF domain score, according to the IIEF-5
questionnaire, was estimated at 17 points or more.

Statistical analysis was carried out using SPSS for
Windows. The significance of the differences in the mean
values between groups was evaluated by using ANOVA.
The normality of the distribution as required by parametric
tests was analyzed using excess coefficient. Comparing
non-parametric data between groups was performed
with Kolmogorov-Smirnov and Mann-Whitney. Visual
representation of the changes in functional indicators
during follow-up was shown using the Kaplan-Mayer
survival curves.
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Fig. 1. Dynamics of urinary continence recovery in
patients of the study groups

Results. Twelve months after surgery, 49 (98%) patients
in the RARP group and 48 (96%) in the RRP group
achieved complete continence (p>0.05). In the RARP
group only one patient was incontinent using two pads
per day; in the RRP group, each incontinent patient used
a minimum of three pads per day. Fig. I presents recovery
of urinary continence after RARP and RRP.

Allpatientsin the RARP group who regained continence
achieved this result by the 4th month after surgery. For
patients of the RRP group, this time was somewhat
longer — 6 months (p <0.05). Thus, despite statistically
insignificant differences in the number of patients who
restored continence, its severity and the dynamics of
recovery demonstrate the advantage of RARP over RRP.
Rehabilitation of sexual function by the 12th month of
follow-up was satisfactory in 37 (74%) of patients in the
RARP group and 12 (24%) in the RRP group (p<0.05).

The rates of sexual rehabilitation of patients are shown
in Fig. 2. In the presented study, the higher rates of EF
recovery in the RARP group compared with RRP, in our
opinion, suggest that the robot-assisted operations are
more accurate and less traumatic then open surgery. In
patients with a positive treatment result, the recovery of
EF after RARP occurred faster. Very indicative is the fact
that at three months after surgery, 32% of patients the
RARP group and only 4% in the RRP group were able to
get an erection (p<0.05).

Table
Patient characteristics
Variable RRP RARP
Age, years, mean + SD 61,4£5,1 60,2+6,2
Body mass index, kg / m2, mean £ SD 28,1+3,3 27,7£3,5
I-PSS, score, median [25%; 75%]* 917; 16] 816; 15]
I1EF, score, median [25%; 75%|* 21 [18; 23] 20 [18; 24]
Prostate volume (TRUS), cm?, median [25%; 75%]* 38,6 [304; 50] 41,9 [27; 52]
Age adjusted Charlson comorbidity Index, mean = SD 2,50%0,81 2,434+0,90
Total PSA, ng /ml, median (min—max) 6,7 (3,5-8.5) 7,2 (2,4-9)

Note. TRUS - transrectal ultrasound examination, PSA - prostate-specific antigen.
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Fig. 2. Dynamics of EF recovery among patients in the
study groups during the first year after surgery

Discussion. This was the first study that we conducted
to compare functional outcomes after nerve-sparing RRP
and RARP, performed by surgeons with prior experience
of more 1000 operations. It should be noted that the
available English-language studies on the matter offer
contradictory findings. In Russian-language literature
regarding this issue, we did not find any similar analysis. A
distinctive feature of this work is the concept of research:
one surgeon-one type of prostatectomy with the equally
significant experience in the studied surgical techniques.

Until now, the international literature has been
inconsistent regarding the effects of preservation of
neurovascular bundles on urinary continence [2, 3, 5, 6].
The difference in the incidence of urinary incontinence
after RRP and RARP is explained not only by differences
in surgical technique but also by different definitions of
continence [7-10]. In the studies we analyzed, the return
of continence was observed in 74—97% of the RARP
patients compared with 79—93.7% of the RRP patients
one year after surgery [11—13].

Of interest are the studies by A. Tewari et al. [3] and I.
Kim et al. [14] addressing the time to continence recovery
after RARP and RRP. The first of them showed a more
rapid return of urinary continence for RARP patients,
with a median time to return of continence for the RARP
group of 44 days compared with 160 days for the RRP
group [3]. I. Kim et al. [14] reported comparable results:
the difference between robotic and open technique was
noticeable: 1.6 vs 4.3 months, respectively (p<0.001).

Review of studies published from 1990 to 2005 revealed
extremely inconsistent results of bilateral nerve-sparing
RRP: the recovery of EF was observed in 31-86% of
patients [15]. Erectile function recovery rate after RARP
was 70—80% [4].

The findings of our study suggest that the functional
outcomes after the RRP and RARP can be regarded as
competitive.

Conclusions
1.Among patients receiving bilateral nerve-sparing RP

with at least one year of follow-up, the rate of EF
recovery in RARP patients (74%) was three times

higher compared with RRP patients (24%). At the same
time, there was no such significant difference in the
rates of returning to urinary continence. At one year
after the surgery, continence rates following RARP and
RRP were 98% and 96%, respectively.
2.Statistically significant differences were observed in
time to functional recovery. Thus, the maximum time
to complete urinary continence recovery for the RARP
patients was four months days compared with six
months for the RRP patients (p<0.05). Patients with
positive treatment results showed a more rapid return
of EF for RARP compared with RRP.
3.The findings of our study suggest the superiority of
RARP over RRP, performed by a nerve-preserving
technique, in restoring urinary continence and EF.
This work was supported by the grant of the President
of the Russian Federation for the state support of young
Russian scientists MK-5594.2016.7 "Development of
the concept of surgical treatment of localized forms of
prostate cancer and determining the factors for predicting
a successful outcome".
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Aim. To evaluate the efficacy and safety of superselective embolization and chemoembolization of the prostatic
artery as an independent method of treating prostate cancer and BPH.

Materials and methods. From 2004 to 2015, 116 patients with BPH (mean age 73.2%5.2 years) underwent
prostatic artery embolization. Mean prostate volume ranged from 55 to 296 cc®. From 2011 to 2015, 37 pa-
tients with prostate cancer (mean age 72.3+2.06 years) were treated with fluoroscopy-guided endovascular
chemoembolization. All patients had confirmed PCa, of whom 7 had stage T2a and 30 stage T2c disease. PSA
ranged from 0.8 to 17 ng/ml (mean 13.1%3.9). Prostate volume ranged from 61 to 93 cc® (mean 69.4£9.3).
The follow-up ranged from § to 42 months.

Results. Prostatic artery embolization in BPH patients resulted in a significant reduction in IPSS symptom
score and increase in Qmax. The volume of prostate and nodular mass decreased on average by 53% and
47%, respectively, maximum by 8§2%. Chemoembolization was effective in 31 (83.7%) patients. An objective
response was achieved in reducing the PSA level and prostate volume measured by TRUS, and improved
urination. The median PSA at 6 months was — 3.4%0.02 ng/ml. In all patients, chemoembolization resulted
in a marked reduction in the prostate volume. The greatest decrease in the prostate volume was observed at 6
months after treatment. Chemoembolization led to a marked improvement in the quality of urination confirmed
by uro flowmetry and IPSS symptom scores. At 12 months, 16 patients with prostate cancer underwent the
Jfollow-up biopsy. In 12 cases pathology showed fibrosis and epithelial degeneration without signs of atypia
and in 2 cases curative pathomorphosis was observed. Chemoembolization was well tolerated and did not
cause any significant complications.

Conclusion. Embolization techniques for BPH and chemoembolization for localized PCa showed good ef-
fectiveness and safety in patients who had medical contraindications to traditional treatments.

Keywords:  prostate cancer, benign prostatic hyperplasia, superselective Fluoroscopy-guided endovas
cular embolization, chemoembolization, prostatic artery
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Introduction. Prostate cancer (PCa) and benign prostatic
hyperplasia (BPH) are the most common urological
diseases among elderly and older men [1-2]. A life
expectancy less than ten years and severe comorbidities
limit the use of traditional surgical management.
Improving the quality of life of these patients remains a
challenging issue of modern urology [3].

In recent years, there has been an increasing interest
in endovascular interventions with minimally invasive
technique, low surgical risk and no need for anesthesia [3].

Initially, endovascular embolization in urology practice
was used for the management of life-threatening bleeding
from the urinary bladder and prostate. Prostatic artery
embolization has been used for years to control massive
hemorrhage following prostatic surgery and due to
progressive PCa [4].

For the first time, prostatic artery embolization for BPH
was performed in 2004 at the Department of Diagnostic
and Interventional Radiology of Altai Regional Clinical
Hospital in Barnaul, Russia. The results of our study were
first published in 2009 [5]. We treated 38 patientswith BPH
with severe comorbidities that were contraindications for
transurethral resection or adenomectomy. The treatment
resulted in a 45 % reduction of prostate volume, improved

quality of urination and healing bladder cystostomy
wounds in 4 patients. In subsequent studies of domestic
and international researchers reported that using this
method for BPH allows 80—93% of patients to achieve a
more than 40% decrease in the prostate volume [6—11].
Main arterial supply to the prostate is provided by
branches of the inferior vesical arteries, which is a branch
of the internal iliac artery. Additional sources of blood
supply are the branches of the middle rectal arteries,
internal pudendal and obturator arteries (Fig. 1).
Modern equipment for radiological endovascular
interventions affords super selective catheterization and
various manipulations in the lumen of small vessels.
Superselective catheterization of small arteries provides
the opportunity not only to embolize them but also to
introduce medications directly into the tissue of the organ.
Chemoembolization (CHE) is an innovative method
for treating malignant tumors of various locations,
combining embolization of the artery supplying the
tumor and the use of embolic agents containing an
antitumor drug.
Embolization of arteries supplying an organ carrying
a tumor results in tumor necrosis and slowing its
growth [12—15]. The essence of the method is a marked
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Fig. 1. Blood supply to the prostate

1 - inferior vesical artery; 2, 3 - urethral and capsular branches
of the prostatic arteries; 4 - branches of the middle rectal arteries,
internal pudendal and obturator arteries.

|

= s

Fig.2. The angiographic catheter super-selectively placed into the
prostatic branches of the left inferior vesical artery; the arrow shows
the distal end of the catheter

flow blocked; the arrow shows the distal end of the catheter.

reduction of the regional blood circulation in the tumor
due to chemoembolization, which provides prolonged
contact of the tumor with a high concentration of a
chemotherapy drug. This causes an increased diffusion
of the chemotherapy drug into the tissue resulting in a
pronounced antitumor effect without increasing the total
dose.

Aim. To evaluate the effectiveness and safety of
superselective embolization and chemoembolization
of the prostatic arteries as an independent method of
treating prostate cancer and BPH.

Materials and methods. The treatment was conducted
at the Department of Diagnostic and Interventional
Radiology of Altai Regional Clinical Hospital.

From 2004 to 2015, 116 patients with BPH (mean age
73.2+5.2 years) underwent prostatic artery embolization.
Mean prostate volume ranged from 55 to 296 cc’. From
2011 to 2015, 37 patients with prostate cancer (mean age
72.3£2.06 years) were treated with Fluoroscopy-guided
endovascular chemoembolization. The patients had
confirmed stage T2a (7 patients) and stage T2c (30 patients)
PCa. PSA ranged from 0.8 tol7 ng/ml (mean 13.14+3.9).
Prostate volume ranged from 61 to 93 cc® (mean 69.4+9.3).

Before chemoembolization, eight patients received
antiandrogen monotherapy; four underwent surgical
castration. Twenty-four (66.6%) patients had lower
urinary tract symptoms. Four patients had cystostomy
catheters. The follow-up ranged from 8 to 42 months. All
patients with BPH and PCa had co-morbidities that that
were contraindications to radical treatment.

The treatment results were assessed by changes in
serum PSA level, transrectal ultrasound of the prostate,
reduction of the prostate volume, ultrasound prostate
tissue structure and vascularization, and uroflowmetry.
The International Prostate Symptom Score (IPSS)
questionnaire was used to assess LUTS severity. The
follow-up assessments were conducted at 3, 6, 9, 12, 18
and 24 months. Sixteen (43.2%) patients with prostate
cancer underwent a control transrectal multifocal biopsy
of the prostate.

Contraindications to X-ray guided endovascular
interventions included:

* Intolerance to contrast media;

* Acute infectious-inflammatory diseases;

* Decompensated internal co-morbidities (cardiovascular
desease, parenchymal organs);

* Decompensated endocrine co-morbidities;

 Arrhythmia regardless of cause;

* Severe bronchial asthma;

* History of myocardialinfarction oracute cerebrovascular
events within prior six months;

* Free-floating thrombi in the lower extremity deep
veins;

* Severe and moderate anemia;

« Iliac artery stenosis or occlusion;

e [liac artery anomalies that preclude endovascular
access.

Prostatic artery embolization was carried out under
local anesthesia by transfemoral access using the Seldinger
technique. Super selective catheterization of the branches
oftheinternaliliac arterywasperformed underfluoroscopic
guidance (Fig. 2). Patients with BPH underwent prostatic
artery embolization using a micro catheter technique
for delivering EmboGold 100—300 or 300—500 microns
microspheres (Biosphere Medical, France) to block the
blood flow completely (Fig. 3). Patients with prostate
cancer underwent superelective catheterization of the
internal iliac arteries alternately on both sides followed
by prostatic artery chemoembolization by delivering
chemotherapy drug and polymer microspheres (Fig. 4). As
a chemotherapeutic agent, we used Vero-Mitomycin at a
dose of 20 mg. HepaSphere™ 300-500 um microspheres
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were used for delivery of the chemotherapeutic agent
— this is the newest embolization material with high
absorption properties.

Statistical analysis was done using the STATISTICA
10.0 and Microsoft Excel 2010 software. The normality of
the distribution was tested by calculating their coefficients
of asymmetry and kurtosis characterizing the shape of the
distribution curve.

The values for asymmetry and kurtosis between -2 and
+2 were considered normal.

Continuous variables are presented as M+m, where
M is the sample mean and m is the standard error of the
mean.

Student's t-test was used to compare variables of samples
with normal distribution and equal sample variances. The
difference between observed variances was tested using
Fisher's F test. The paired Student’s t-test was used To
compare paired samples.

Ifthe distribution of the data was not normal or variances
were not equal, the nonparametric Mann-Whitney U-test
(for independent samples) and the Wilcoxon T-test (for
paired samples) were used.

The critical level of significance when testing of the
statistical hypothesis was considered at p<0.05. In all
cases, two-tailed tests were used. When several groups
were compared, Bonferroni correction was applied for
multiple comparisons.

Results. In the early postoperative period, 63% of patients
experienced the so-called post-embolization syndrome,
manifested by moderate pain in the perineal region, painful
urination and in a small percentage of cases, subfebrile
temperature lasting for no more than one day. 37% of
patients, however, did not report any discomfort in the
postoperative period. The post-embolization syndrome
was observed in patients who underwent endovascular
intervention for both BPH and PCa.

To prevent and reduce the severity of the pain syndrome
before the intervention and after the operation, patients
were prescribed non-steroidal anti-inflammatory drugs
in standard doses for seven days. There were no serious
postoperative complications, except one patient who
had ischemia of the glans penis, which was resolved with
conservative therapy (7Table I).

At three months follow-up, a statistically significant
reduction in IPSS symptom scores and the increase in
Qmax were observed. This trend persisted during the
entire follow-up, and at 24 months after embolization
the effect was stable. The volume of prostate and nodular
mass decreased on average by 53% and 47%, respectively,
maximum by 82%.

Fig.4. Superselective chemoembolization performed on both sides.
Accumulation of chemoembolizate in the prostate tissue.

Fig. 5. Biopsy of the prostate: adenocarcinoma with Gleason grade 4.

A positive effect of chemoembolization was observed in
31 (83.7%) patients. An objective response was achieved
in reducing the PSA level and prostate volume measured
by TRUS, and improved urination. There was a significant
(p<0.02) decrease in PSA level during the whole follow-
up. The most notable reduction in the prostate volume
was observed at six months after treatment. The median
PSA at 6 months was 3.4 + 0.02 ng/ml (Table 2).

In all patients, chemoembolization resulted in a
significant decrease in the prostate volume with the
most significant reduction observed at six months after
treatment.

Six months after chemoembolization, ultrasound
showed signs of prostate tissue ischemia with fuzzy, uneven
contours of the prostate, increased the heterogeneity

Table 1

Results of the treatment of patients with BPH

Parameters/follow-up time At 3 months At 6 months At 12 months At 24 months

Residual urine volume (ml) 126,24+0,018' 122,0+0,028! 20,2+0,0016> 28,240,00143
IPSS symptom score 6,410,056' 4,8+0,012! 3,4+0,0122 4,6+0,021°
PSA (total/free) (ng/ml) 1,54/0,06£0,0037'  1,28+1/0,0291£0,0015'  1,16+2/0,012+£0,00212  1,02+3/0,022+£0,0015°
Omax (ml/sec) 14,8+0,0053! 15,5£0,0028' 16,0+0,0012> 16,4+0,0014°
Prostate volume (cm?) 63,416,1' 52,22 +4,32! 53,68+6,322 55,17+4,323
Nodule volume (cm?) 42,945,17! 36,22+4,32! 36,16%5,432 37,18%+4,83°

! - the result is statistically significant compared with the data before treatment - (p> 0.01), 2 - the result is statistically significant compared with
the data 3 months after surgery (p <0.01), 3 - the result is not statistically significant compared with the data 12 months after treatment (p> 0.01).
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Fig. 6. Prostate biopsy 12 months after chemoembolization: fibrous
tissue with isolated and grouped small prostatic glands with epithelial
atrophy and without atypia; focal lymphoid infiltrates

of tissue structures due to areas with an increase in
echogenicity. In all patients who had a positive effect after
chemoembolization, no areas of hypervascularization in the
prostate were identified.

After chemoembolization, there was an improvement in
the quality of urination, as evidenced by uroflowmetry and
IPSS symptom scores ( Table 3).

All patients who had obstructive symptoms reported
an improvement in urination. The maximum increase in
Qmax and IPSS score was observed at six months after
chemoembolization.

At 12 months, 16 patients with prostate cancer underwent
the follow-up biopsy. In 12 cases hystopathology showed
fibrosis and epithelial degeneration without signs of atypia,
and in two instances curative pathomorphosis was observed
(Fig. 5, 6). In two specimens, small acinar adenocarcinoma
was detected without clinical progression of the disease.

Overall one- and three-year survival were assessed using
Kaplan—Meier curves. The probability of one-year cancer-
specific survival in the chemoembolization group was 100%.
The likelihood of a three-year cancer-specific survival in the
chemoembolization group was 82% in (Fig. 7).

Discussion. The problem of choosing a treatment for BPH
and PCa for patients who are not suitable for surgery is quite
relevant.

Our accumulated experience of prostate artery
embolization for BPH allows us to recommend this method
as an option for patients who are not suitable for surgery or
before transurethral resection for patients with a prostate
volume greater than 80 cm? [16].

Theresultsof ourstudy of patientswith BPH are comparable
to those published by domestic and international researchers
[6, 8—10]. In 2014, Chinese researchers who compared the
effectiveness of endovascular chemoembolization (n=57)
and transurethral resection (n=57) in BPH patients. Overall
technical success rates for TURP and embolization were
100% and 94.7%, respectively. Functional outcomes (IPSS
symptom score, quality of life, maximum urinary flow,
PSA level and prostate volume) were assessed at 1-, 3-,
6-, 12-, and 24-month follow-up. A significant (p=0.001)
improvement compared with preoperative results was
achieved in both groups. In the endovascular embolization
group, the following adverse reactions were observed: acute
urinary retention (25.9%), post-embolization syndrome
(11.1%). The technical failure of arterial embolization
occurred in 5.3% of cases [11].

In oncology practice, fluoroscopy guided interventions
are used not only in combination with surgery, radiotherapy,
and chemotherapy but also as an independent method.
Such procedures are most often used in palliative care or
symptomatic treatment.

The world literature is lacking sufficient coverage of
chemoembolization in PCa. The only study mentioning
chemoembolization and its efficacy in PCa is a Japanese
paper published in 1990 that reported a more than 50%
tumor size reduction in 54% of patients with PCa (n=41)
[17].

Embolization and chemoembolization for BPH and
PCa are relatively new and effective treatments, extending
curative therapy to a category of patients who were previously
denied radical treatment. The experience of fluoroscopy
guided endovascular interventions in urology showed the
effectiveness and safety of the treatment.

The emergence of the chemoembolization would be
impossible without using the entire body of scientific and
clinical research evidence accumulated over the centuries in
the other fields of knowledge. In fact, chemoembolization
in its modern form arose by the experience of intravascular
research, interventional radiology, systemic chemotherapy,
and embolotherapy.

Table 2
Changes of the prostate volume and PSA level before and after treatment
Baseline 1 month 3 months 6 months 9 months 12 months 18 months 24 months 36 months
Prostate volume (cm®) 69,4123 55,6%2,1 43,5+1,6 37,1+1,2 38,1+1,2 41,9£1,2 40,1x1,1 40,1£1,0 40,8x1,2
PSA (ng/ml) 11,1£1,0  6,5240,62 4,40+£0,38 3,49+0,29 4,09+0,27 5,4240,24 5,14+0,21 5,37+0,23 6,05+0,38

Note. The indicators before and after treatment are statistically significant after 1 month and throughout the follow-up (p<0,001).

Changes in maximum urinary flow rates and total IPSS scores

Table 3

Baseline 6 months 12 months 24 months 36 months
IPSS (score) 13,68+0,81 5,12+0,12 4,0240,1 5,48+0,14 6,64+0,14
Omax (ml/sec) 12,2+0,3 16,4+0,4 19,840,4 16,2+0,8 16,4+0,12

Note. Differences in pre and post treatment results are statistically significant for the entire follow-up (p<0,001).
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The popularity of chemoembolization is due to low
invasiveness and low incidence of complications. However,
to obtain the maximum effect from chemoembolization, it is
necessary to take into account such parameters as the type of
tumor, its origin, localization, the sensitivity of the affected
tissue to the chemotherapeutic agent, and the type and amount
of the embolic material to be loaded with a chemo drug.

Recent studies have demonstrated a good and lasting
effect of prostatic artery embolization in the treatment of
BPH. Advances in interventional surgery for BPH have led
to the development of chemoembolization as a new method
for treating prostate cancer. Superselective catheterization
of prostatic arteries and the delivery of embolic material
loaded with chemotherapeutic agents significantly reduce
prostate blood circulation and results in the direct effect of
chemotherapy on the tumor.

Chemoembolizationand micro-cathetersforsuperselective
catheterization, if correctly applied, cause few complications
and side effects. As a rule, they are associated with partial
necrosis of the tumor and ischemic changes in neighboring
organs, supplied by embolized arteries. In this case, the
smaller the diameter of the particles used for embolization,
the higher the number of complications. Postembolization
syndrome, which includes lower abdominal pain, fever, and
symptoms of intoxication, usually lasts no more than 2—3
days. Postoperatively, most our patients noted pain in the
lower abdomen and perineum of varying intensity, some of
them had fever, nausea, and vomiting, which usually ceased
within the first 24 hours with appropriate treatment. We did
not observe infectious complications.

Further study of embolization and chemoembolization in
the management of prostate cancer and BPH will improve
the technique, clarify indications and contraindications to
introduce them into practical public health widely.

Conclusion. The study findings show that prostatic artery
embolization is an effective treatment for BPH significantly
reducing the prostate volume and improving the quality
of urination. It can be recommended as an independent
treatment for patients who are not suitable for surgery or
before transurethral resection for patients with a prostate
volume greater than 80 cm’.

To date, chemoembolization is gaining acceptance in the
management of tumors of various locations. That fact is due
to its effectiveness because chemoembolization combines
the mechanisms of regional chemotherapy and embolization
of arteries supplying the tumor, which results in ischemia
and necrosis of the affected tissue.

Whenused forthe management oflocalized prostate cancer,
the fluoroscopy-guided endovascular chemoembolization
significantly reduces both the PSA level, and prostate
volume, improves the functional results due to a significant
increase in the maximum urinary flow rate and a decrease in
the total of IPSS score. One - and three-year cancer-specific
survival rates after application of this method was 100% and
82%, respectively. The study findings regarding the safety
of embolization and chemoembolization did not reveal any
significant side effects.
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OKCIIEPUMEHTAJIBHAA PA3PABOTKA 1 OBOCHOBAHMUE ITPOTOKOJIA
JTENEJTIOJIAPU3ALIAYN ITOYKHU C IMTOCTEAYIOINENA KOMILUIEKCHOM OILIEHKOM
KAYECTBA BUOJIOTUYECKOI'O KAPKACA
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Xponuueckas noweunas nedocmamourocms (XITH) — 00Ha u3 camvix axmyanbHvix npodaem cogpemeHHol
meduyunst. Cywecmayom pazauunvie memoodsi aevenus XITH, makue kax npoepammHblil U nepumoneanvHblil
duanu3zvl u mpancnaanmayus nouku. Ilocieonuil seasiemes Haubonaee nepCneKmMUGHbIM NPU KOHEUHOU
cmaduu 3abonesanus. OOHaKo Hex6AMKA 0OHOPCKUX 0PeaH08, CAOJICHOCHb UX 00CMABKU, MPYOHOCHb NOUCKA
UMMYHOA02UYECKU COBMECIUMbBIX OPeAHO8 U NOJICUSHEHHOe HA3HAYeHUe UMMYHOCYNPECCUBHOU mepanuu
€nocoocme08any pazeumMuIo COBPeMEeHHOU MKAHEeBOU UHIICeHEPUU, NPUOPUMENHbIM HANPAGACHUEM KOMOPOll
0Ka3a1ach paspabomia OUOUHICEHEPHBIX KAPKACO8 ¢ NOCACOVIOUUM 3aceieHueM UX aymoa0cU4HbIMU
Knemkxamu. Ilpumenenue maxkux KOHCMPYKUUU N03604Un0 Obl pewiamv Kak smuyeckue, max u
UMMYHOA02UYECKUe NPobAeMbl MPAHCHAGHMOAOUU.

Leavio dannoeo skcnepumenmansHoeo UccAe008anHus Cmana paspadonka Ho8020 Memooa 0eyeartoNapU3aAyUY
NOUKU Ha MOOeAU MeAKUX AA00PAMOPHbIX HCUBOMHDIX.

Mamepuansl u memoobl: u3yueHa Mop@osoeu1ecKas cmpyKmypa noAy4eHH020 6eckAemouH020 Mampukca,
npogedena Koauuecmeennas ouenka ocmamkos [JHK 6 noayuennom kapkace, npeonosiceH HOGblil
ouogu3uueckuil Memoo OUeHKU Ka4ecmea noAy4aemvix Mampukcoe memooom I11P-cnexmpockonuu, a
MaKice npoedeHsl SKCHEPUMEHMbL N0 PEUCANIONAPUAUUY KADKACA ME3EHXUMANbHBIMU MYAIMUNOMEHIMHbIMU
CMBOA0BYIMU KAeMKAMU 0451 OUEHKU YUMOMOKCUYHOCIU, COXPAHEHUs KAeMOYHOU JHCUHECNOCOOHOCIU U
Memabou4eckoll aKkmueHOCMU.

Pezyromameui: noxazano, umo noayueHHwlil 0eyeANoOAAPUIUPOBAHHBIIL MAMPUKC NOUKU COXPAHsEm
apxXumeKmoHUKy HaAmueHol MKAHU Npu NOAHOM YOAleHUU KAemo4H020 Mamepuaia, He obaadaem
YUMOMOoKCU1eCKUMU c8olicmeamu, nodoepacugaem adee3uro U npoaugepayuio Kaemok.

3akarouenue: ce 8bluieCKa3aHHOe NO36045€M PACCMAMPUBAMb PA3PAOOMAHHbLI NPOMOKOA 0eUeANONAPUZAUUU
Kak nepcneKmughblii cnocod noay4eHus MmKAHEUHICEHEPHBIX KOHCMPYKUULL NOUKU ¢ G03MONCHOCHBIO
KAUHUYECK020 NPUMEHEHUs. 8 0003pUMOM 6YOyiueM.

Kawuesvie crnoga: DeceHepamueHas MeOUyUHa, MKAHesas uHiceHepus, Kapkac,
Oeyeantonapu3ayus, MmKAHeUHICeHePHAs NOUKA, PeUeanioNapu3ayus,
BIIP-cnekmpockonus
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U 0060CHOBaHUE NPOMOKOAA OCUEANIONAPUZAYUL NOUKU C NOCACOVIOUell KOMNAEKCHOU OUeHKOU Kavecmea
ouonoeuueckoeo kapkaca. Yponoeus. 2017;2:05—12
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AKktyanpHOCTh. Bo3pacraomuii ypoBeHb JieTalbHO-
CTU Y TOJMATUOJOTUYHOCTD MaTOJOTUHU AeIaloT Jeve-
HHUE XpOHMYECKON moyeuHoi HemoctatouHocTu (XITH)
OIHOM M3 CaMbIX aKTYyaJIbHBIX TPOOJIEM COBPEMEH-
HOW MemMIIMHBI. HecMOTps Ha TO YTO TpaHCIUIAaHTa-
LIMST TIOUKU MMeeT OoJiee YeM MOJYBEKOBYIO UCTOPUIO
M Ha MPOTSKEHUM BTOro mnepuoga ObLT HaKOILIEH
KOJIOCCAJIbHBIM OIBIT, Kacaloluics MOAepHU3aLuu
XUPYPTUUECKONW TEXHMKH, KOHCEpBAaIlMM OPTaHOB,
COBEpIICHCTBOBAHMS M ONTUMM3AIIMUA TIPOTOKOJIOB
MMMYHOCYMpPECCUHM, a TakKXe IOCIeoNnepalmoOHHOTOo
BEJCHUS TMallUEHTOB, «JIUCThl OXMIAHUS» Ha BBIMOJI-

HEHUEe OIMepaTUBHOIO BMEILIATEJIbCTBA BO BCEM MUpE
HeyKJIOHHO yBenuuuBawoTtcs [1, 2]. KitoueBoii mpo-
0JIeMOif COBPEeMEHHOU TPaHCIIAHTOJIOTUU SIBIISIIOT-
cs TIporpeccupylolmuil 1ebuiuT JTOHOPCKUX OPTaHOB,
CJIOXXKHOCTh MX [TOCTaBKM, TPYAHOCTb IOMCKA HMMY-
HOJIOTUYECKHU COBMECTUMBIX OPraHOB U MOXU3HEHHOE
Ha3HaYeHMEe MMMYHOCYNpPeCCUBHON Tepanmuu [3—5].
Hanuuwue BbllieonmcaHHbIX TPYAHOCTE! TpeOyeT pele-
HMS, TIO3BOJISTIONIETO YCTPAHATh KaK 3TUYECKUE, TaK U
MMMYHOJOTUYECKUE TMPOOJIeMbl TPAaHCIUIAHTOJOTHUH,
YTO CIIOCOOCTBOBAJIO Pa3BUTUIO COBPEMEHHOM TKaHe-
BOM WHXEHEPUU MOYKU, MPUOPUTETHBIM HaIlpaBlie-
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HUEM KOTOPOU SIBJIsIeTCsl pa3paboTKa OMOMHXKEHEPHBIX
KapKacoB C MOCAeAYIONINM 3aceJIEeHUEM UX ayTOJIOr1y-
HBIMM KJIETKaMU Pa3IMYHbIX JUHUIA. Ha cerogHsamHui
JIEHb B MHUpPE CYIIECTBYET HECKOJbKO JIabopaTopuii,
3aHUMAIOLIMXCSI CO3JaHMEM TKAHEUMHXXEHEPHBIX KOH-
crpykuuii (TUK) mouxu.

Tak, E. Ross n coaBrt. [6] pa3paboTaniy HECKOJIb-
KO TIPOTOKOJIOB JELEJUTIONSIpU3aliuyd MOoYeK KpPbICh
NeTePreHT-9H3UMATUUYECKUM METOJOM TyTeM Iep-
¢y3un yepe3 IMOYEUHYIO apTepui0o KOMOMHAUMIA pas-
JNUYHBIX KoHLeHTpamuit Triton X-100 (0,5; 3; 6 u
10 %) ¢ 4%-HbIM NIE30KCUXOJIATOM HATPUSI, a TaKXKe
4%-upM SDS. O6a mpeatoXXeHHBIX IIPOTOKOJIA TTO3BO-
Juiu 3(POEKTUBHO yAaJIUTh KJIETOYHBIM MaTepual,
MOYKHA TMPpUOOpear MPO3payHOCTb MPU COXPAHEHUU
XapaKTepHON apXMTEKTOHUKHU 0a3ajbHON MeMOpaHHI.
C. Liu u coaBr. [7] mojayuymimn 6eCKJIEeTOYHbII MaTpUKC
MOYKHU KPBICHI TTyTeM PeTporpagHoi nepdy3nuu rnovyey-
HBIX apTepuii pactBopamu 1% SDS u 1% TritonX-100.
Oco0eHHOCTHIO YKA3aHHOTO MPOTOKOJa TOMUMO U3Me-
HEHMS KOHIIEHTpALMil HETEePreHTOB CTajlo H3MeHe-
HUE CKOpOoCTU mnepdy3uu U 001lero BpeMeHU BO31eN-
CTBUSI JELEUTIONIIPU3UPYIONINX PacTBOPOB a0 64 u.
OTcyTCTBHE KJIETOK Ha Kapkace BepudUIIMpOBaIKN
PYTUHHBIMM TUCTOJOTUYECKMMU METOJAaMU M aHaJu-
30M YJbTPACTPYKTYPHOU apXUTEKTOHUKM MaTpuKca.
P. Baptista u coaBrt. [§8] pa3paboTanu nep@y3noHHYIO
cuUCTeMy IJISI cO3JaHMs ecTecTBeHHBIX 3D-KapkacoB ¢
WHTAKTHOM COCYIMCTOM CeThIO HE TOJBKO JJISI TOUKU, HO
U IJIs1 IpYruX MapeHXWMaTO3HbIX OpraHOB, HampuMep
MeYeHU 1 MOIKeNyn0uHOoM xkeye3bl. Cocyabl HATUBHOM
MOYKW KaHIOJUpOBaIU, IJs nepdy3uu MCIoIb30Ba-
gu pactBopbl TritonX-100 U ruapooKKch aMMOHUS B
NIIeMOHU3UPOBaHHON Boje. B pe3ynbTaTe npoBeaeHHOM
JeLeJUTIoNSpU3aluu TTOJTy4YeH KapkKac MOUYKU ¢ COXpaH-
HOWM COCYIUCTOHN CEThIO; OKpalllMBaHUE TeéMAaTOKCUJIU-
HOM U D03UMHOM, a TakKXe MMMYHOTMCTOXMMUYECKOE
OKpallluBaHWe Ha cojepxXaHue KoJjulareHa, JaMUHHUHA
U (UOpOHEKTUHA IOATBEPAUIM COXPAHHOCTb apXH-
TEKTOHUKM HATMBHOIO OpraHa M colepxaHue OeKOB
BHeKJIeTouHoro matpukca (BKM).

J. J. Song u coaBrT. [9] neuemoasIpu3upoBaIn MOUKY
KpBICHl TyTEM BBEIEHUs 4epe3 IMOYEUHYI apTepuio
1%-n0ro pactBopa SDS mon koHTposieM mephy3nOHHO-
ro namieHus. B pesynbrare sKcrepuMeHTa ObLT ITOJIyYeH
ALIEJUTIONISIPHBIA MaTPUKC, COXPAHSIONIMIA apXUTEKTO-
HUKY HaTUBHOM TKaHUu 1 6enku BKM. YkazaHHbI Kap-
Kac 3acessiyid 3MUTEeIMaJbHBIMUA U SHIOTEIUATbHBIMU
KJIeTKaMU CHayajla cTaTU4ecKu, a 3aTeM Mnep(y3MoHHO
B Ouopeaktope. [locie KyJabTMBUPOBAHHUS B YCIOBUSIX
in vitro yKa3zaHHasi KOHCTPYKLHMSI Oblia OpPTOTOIIMYE-
cku mepecaxeHa kpoice. ITo maHHbIM aBTOpoB, TUK
yCIIeIIHO (PYHKLMOHMpOBaia 0e3 MpU3HAKOB KPOBOTE-
YEHUSI U TPOMOO30B COCYINCTON CETH TpaHCIIaHTAaTa.
OnHako yka3zaHHasi KOHCTPYKLMSI BCe K& MMesa DS
HeIoCTaTKOB. Tak, ypoBeHb IIOMEpPYJISIpHOM (uiibTpa-
LMW ObLT HUXKE, YeM B HATMBHBIX MOYKAX, TAKXKE CHU-
Kajlach (ppakiiMoHHasi peadcopOIIus 2JIEKTPOJIUTOB, UTO
CBUIETEIBCTBOBAIO O (DYHKIMOHATbHON HE3PEJOCTH
TKaHEMHXEHEPHOM o4k [9].

TakuM 00pa3oM, HECIOCOOHOCTb MPUPOIHBIX MaTe-
pYaJIOB TMOJHOCTBIO BOCIIPOU3BOIUTDL CJIOXHYIO CTPYK-
Typy BKM 1mpuBena K HeoOXOAMMOCTU MCIIOJIb30BaTh
JELEUTIONISIPU3UPOBAHHBIE KapKachl HATUBHBIX Opra-
HOB, TMOJYYeHHBIX OT JJOHOPOB, JIUOO MATPUKCHI, U3TO-

TOBJIEHHBbIE W3 TIOJMMEPHBIX MaTepualioB W TOJHO-
CTbIO BOCIPOU3BOJISIIIIME CTPYKTYPY HAaTUBHOTO OpraHa.
Kapxacel, mojyyeHHbIe IIyTeM Aele/UTIOsIpu3aliiu,
UMEIOT OO0JbIIYI0 OMOCOBMECTUMOCTb W BbI3BIBAIOT
MEHBIIIYIO, YeM CUHTETUUYECKUE MOJUMEDPDI, PEaKIINIO CO
CTOPOHBI UMMYHHOM CUCTEMBI.

[TpumeHeHue oOBeMHBIX 3D-KapKacoB IO3BOJSIET
9¢h(eKTUBHO peleUTIoIIpU3upoBaTh MAaTPUKC Pa3ivy-
HbIMM TUMNAMHU KJIETOK, a CJIeJoBaTeJbHO, MOJy4yaTh
MOYEYHYIO TKaHb, CIIOCOOHYIO BBHITIOJIHSTH CBOU (DU3HO-
Jnornueckue pyHkuuu [10]. OngHako gaxe GyHKIIMOHU-
PYIOLIKE B YCIOBMSIX i Vitro A in vivo KapKachl HE JIALIE-
Hbl HEJJOCTATKOB, UYTO OCTaBJISIET MYyTH IJIsl pa3paboTKU
0osiee 3((PEKTUBHBIX U OMHOBPEMEHHO INAMSIINX CIIO-
c0o00B Jmele/UTosIpu3auuu. JIuTenbHOCTh ITPOTOKO-
JIOB, arpecCUBHbIE NETEPreHTHI, CTPEMJIEHUE TMOJTYYUTh
0OeCKJIETOUHBII MaTpUKC, MHOTIA B yIIepO COXPaHHOCTU
koMnoHeHTOB BKM, nenaroT monck onTUMaabHBIX TTPO-
TOKOJIOB C KOMILIEKCHOM OILIEHKOI KauecTBa KapkKacoB
BeCbMa aKTyaJIbHbIM.

Llenpio uccaenoBaHus cTaaa pa3padboTka HOBOIO MPO-
TOKOJ1a MOJIyYEHUS A0S PU3UPOBAHHOTO MAaTPUK-
ca MOYKM Ha MOJEIU MEJKOTro JadopaTOpHOTo XXKUBOT-
HOTO C MocJIeAyIolIeil KOMITJIEKCHOM O1IeHKOM MoTyYeH-
HOTO Kapkaca.

MarepuaJibl 1 METOIbI

DKcnaanmaus no4ex u nodzomoeKa opeanos Kk oeue.-
AK0AAPUIAUU

Hnst pa3pabOTKU TMPOTOKOJOB JAele/UTI0NIpU3alun
TMOYKN MCIIOJB30BaHO 15 Kpbic-camiioB JuHuu Wistar
(Panmanoso, Cankr-IletepOypr) maccoit 200+50 .
MaHunyas1MKu Ha XXMBOTHBIX TPOBOAWIN Ha 0a3e J1abo-
paTopun (yHAAMEHTAJbHBIX HMCCIEeAOBaHUI B 00JacTu
pereHepaTuBHON MenuuuHbl KyOaHCKOro rocygapcr-
BEHHOTO MEAULIMHCKOTO YHUBEPCUTETA B COOTBETCTBUU
¢ [TpuHLMNamMu yxoja 3a 1ab0paTOPHBIMU XKUBOTHBIMU
u PyKOBOACTBOM MO YXOMy M HCIIOJb30BAaHUIO JIabo-
patopubix kuBoTHBIX (CIHA, 2001) mocne omobGpe-
HUSI TIPOTOKOJIA UCCIEJOBAHUS JIOKAJIbHBIM 3TUYECKUM
komuteToM (TipoTokos Ne 21/1). ZKuBOTHBIX colepKaau
B BUBapuu ¢ oOOecCIeYeHHEeM CTaHAAPTHBIX YCJIOBMI:
12-9acoBoii CBETOBOI IeHb, CBOOOIHBIN JOCTYIT K BOIE
U MUl1iIe, TeMIiepaTypHblid pexum 18—25°C.

3a 1 4 10 NpoBeNeHUs XUPYPIrUUYeCKOro BMellaTesb-
CTBa XXMBOTHBIM BBITMIOJHSIM WHBEKLMIO rernaprvHa B
no3e 100 EJI, sBTaHa3ui0 OCYIIECTBISUIM JIETaJIbHOMN
o301 6apoutyparo (150 Mr/Kr) MHTpanepuTOHeal b-
HO. DKCIUIAaHTALMIO TMOYKM BBHITIOJHSUIM TOCTEe cpe-
JWHHOW JIallapOTOMUU TIpU TOCJIOWHOM pa3jiejeHUun
TKaHel, Mpu 3TOM TMEeTIM KHUIIEeYHUKa U OpbIKehKy
OTBOAUJIN B CTOPOHY C IOCIIEAYIOIIEN peBU3UEH O0KO-
BbIX (DJJAHKOB M BBIBEJEHUEM TMOYKHM U COCYAUCTOU
HOXKM HapyxXy. McceuyeHue cocyaucTOi HOXKM OCY-
LIECTBJISLJIA C YYaCTKAMU aOPThI U 3aJHEH IOJIO BEHBI
1o oudypkainuu. BeineneHure mouku M3 XUpoOBOK Kari-
CYJIbl TIPOBOIWJIM B CTEPUIILHBIX YCIOBUSIX C MOCJIEIYIO-
IIAM TIPOMBIBAaHKEM pacTBOpoM (pocdatHoro Oydepa ¢
nob6asieHueM 1%-HOro MeHUIMILIMHA-CTPENTOMULIM-
Ha. [ToueuHyo apTepuIo BBIACISIIM C OCTOPOXKHOCTHIO,
MPEeUMYIIECTBEHHO TYIbIM MyTeM, KaHIOJIUPOBAJIM CTe-
PUJIBbHBIM BHYTpUBEHHbIM KateTtepoMm 24 G wiu 22 G
(«La-med Healthcare Pvt. Ltd», Wuaus) B 3aBucuMO-
CTU OT JAUAMeTpa apTepuu U (PUKCUPOBAIU B CHELM-
anu3upoBaHHOM Ouopeaktope («Harvard Apparatus»,
Maccauycerc, CIIA).
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Jleueanroaapuzauus nouxu

Jeuesnonsipu3aliiio BbIMOJHSIIN IeTepreHT-oH3Ma-
TUYECKUM METOIOM B aBTOPCKOM MOIM(MUKALIUU TPO-
ToKoJIa, npemtoxeHHoro J. J. Song u coanrt. [9]. O01uee
BpeMsl BO3JEWCTBUS AETEPreHTOB COCTaBUIO 22 4.
[Tporiecc neuenttosipu3aliui HauyMHAJIW C aHTerpaj-
HOU Tepdy3un Yepe3 MOYeIHYI0 apTepruio CTEPUIILHOTO
pactBopa cdocdarHoro 6ydepa ¢ nodasiaeHreM 1%-Horo
aHTUOMOTUKA-aHTUMUKOTHKA B TeueHue 30 MuH. [danee
MOCJIEIOBATEIbHO BBITIOIHSIN NIepdy3nIo 1eMOHU3UPO-
BaHHOM Bojoii B TeueHne 30 MuH, 4%-HBIM PacTBOPOM
Je3okcuxosiata Hatpus ¢ godasiaeHuem 800 mxia BATA
3 4, npoMbiBaiu docdaTtHbIM Oydepom U BO3AECTBO-
BaJIM pacTBOPOM Oblubeit mankeparudeckoin JJHKa3zpi-I
2000 E/mMr B Tedenme 1 u. Llmkn 3aBepiianu Ipo-
MbIBaHUEM docdaTHbIM OydepomM B TeueHue 12 4.
Crnenyoluil LUK JeLe/UTIoNspru3alul HauMHaIu ¢
nepdy3un OeMoHU3MpoBaHHON Bomoil (30 MuH), mpo-
nokanm 4%-HBIM PacTBOPOM NE30KCHUXOJIaTa HaTPUS
B TeueHue 1,5 4 m BosmeiicTBMEM pacTBopa ObIUbeit
nankepatudyeckoil JIHKa3bi-1 takke B TeyeHue 1,5 4.
3aBepmianu JelUeJUIoNsgpu3anmnio nepdysuein dyepes
MOYEUHYI0 apTePUI0 CTEPUIIBHOTO pacTBopa (ochaTHO-
ro oydepa.

Botoeaenue u munuposanue me3eHXUMAALHBIX MYAbHIU-
nomenmuuix cmeoaoswvix kaemox (MMCK)

Hna Beiaenenuss MMCK y 10 kpbic-caM1iOB JTUHUMU
Wistar (PanmmanoBo, Cankr-IlerepOypr) maccoit 20050 r
MocJjie 3BTaHa3UM OCYIIECTBISIM 3a00p OeIpEeHHBIX U
O0JIBIIEOEPIIOBBIX KOCTEW. B CTEpUIBHBIX YCIOBUSIX
MeTaU3bl KOCTEM OTCeKalMd, KOCTHBIA MO3T ITyTeM
MHOTOKPATHBIX TTPOMBIBAHMIT pacTBOpoM (ochaTHO-
ro oydepa ¢ 1%-HbIM comepXaHUEM AHTHMOMOTHMKA-
AHTUMMKOTUKA U3BJIEKAIM B CTEPUIBHYIO MPOOUPKY.
[Tocae ueHTpudyrupoBaHus 0camoK pPecyCleHIAMpPO-
BaJu B KyJbTypajbHOU cpege DMEM c¢ mobaBsieHueM
10%-noi1 (eTanbHOM OBIYbelr chiBOpoTKH (FBS) 1
1%-10TO pacTBOpa TEHMIIWJIMHA M CTPENTOMUIIMHA
(Bce — Gibco, Life Technologies, CIIIA). IToceB KyJb-
Typbl ocyiiecTBasuin Ha ¢uaakonsl Corning (CIIA)
n uHkyoupoBanu nipu 37°C ¢ 5%-HbIM comepKaHK-
eM COa. [locne nepBbiX 24 4 MHKYOAUMU HEMPUKPE-
MUBIIMECS KJIETKM YyHIasyii BMECTe C KyJIbTypasb-
HOU cpenmoit, mamee CMeHY Cpelbl TIPOBOMMIN KaXIble
2 nHg. KynbtuBupoBaHWE ocCyllecTBAsIAU 10 3—4
rnmaccaxeil ¢ TOCHenyOIIMM TUIMPOBAHUEM Tiepen
HUCTIOJIb30BAHUEM B UCCIIEAOBAHUSIX LIMTOTOKCUYECKUX
CBOMCTB M XU3HECITOCOOHOCTU KJIETOK Ha KapKacax.
IMTpunagnexHocts kietok K MMCK Bepuduumnposa-
JU TpU MHAYUUpPOBaHHOU AudGepeHINPOBKE B TPHU
KJIETOUHBIE JTUHUM C TIOMOIIBIO CTICIIUATU3UPOBAHHBIX
cpen StemPro (Gibco, «Thermo Fisher Scientific Inc.»,
CIIIA) 110 MPOTOKOJ1Y ITPOU3BOIUTEINS C IMOCIEIYIOLIEi
kauyecTBeHHOl nerekuueit [11]. ITocae 3aBepuieHus
WHIYKIINU aguToreHHyo IU(GdepeHINPOBKY BHISIB-
nsm ¢ moMoinblo Kpacurens Oilred O, xoHmporeH-
HYI0 — TIpM OKpalllMBaHUM CYIb(PaTUPOBAHHBIX TJIH-
KO3aMHUHOTJIMKAHOB TOJYUAMHOBBIM CMHUM, MUHEpa-
JIM3aLMI0 BHEKJIETOUHOTO MaTpUKCa MPU OCTEOTeHHOM
nuddepeHIIMPOBKEe ONpeaessii MpU OKpalllMBaHUK
aJIM3apUHOBBIM KPACHBIM.

Ouenka kKavwecmea 6u0A02UHECKUX KAPKACO8 NOUKU

[Mocne 3aBepiieHUsT AELETIONSIPU3ALIMKI TTPOBOIMIN
HccaenoBaHus, HampaBieHHbIE Ha OLIEHKY KayecTBa
Orojiornyeckux Kapkacos nouku. ITonyyeHHbIe 0Opa3-

bl dukcupoBamn B 10%-HoM HeWTpaabHOM 3a0yde-
peHHOM (hopMajHe, AeTUAPATUPOBATN U 3aKJII0Yall B
napaduH 1Mo CTaHIAPTHON METOAMKE C MCITOJIb30BaHUEM
aBpToMaTtuyeckoro rucromnpoueccopa Leica TP1020 u
MonyabHoi yctaHoBkU Leica EG1150H (I'epmanus).
[TapaduHOBBIE Cpe3bl TOMIIMHON 5 MKM, IOJIydeHHEIE
MpY MOMOIIY pOTallMOHHOTO MUKpoToMa Leica RM2235
(Fepmanwust), nemapadMHU3UPOBAIM U TUAPATUPOBA-
JIX C TIOCNIENYIONIUM OKpallliBaHUEM TeMaTOKCHUIMHOM
u 303uHOM U uyopodopom DAPI (4°,6-guamunn-
HO-2-eHnnruHaona). ['McToornueckyo KapTuHy ole-
HUBaJIU TIpu momMourr Mukpockorna Olympus BX 51
(AnoHus).

DD DEeKTUBHOCTh MPOBEACHHON IeLeITIONSIPU3aUN
OIICHUBAJIM TIPU KOJTMUYECTBEHHOM OTIPENEIeHNH COlep-
xanusg JHK go u mociie Bo3aeicTBUS NeLE/UTIONSIPU-
3UPYIOIIUX areHTOB Ha criekTpodotomerpe NanoDrop
ND-1000 («Thermo Fisher Scientific Inc.», CIIIA) ¢
HCIIONIb30BaHUeM HaOopa peareHTOB («Dneasy Blood
and Tissue Kit», Qiagen, IlIBeuust) mo craHmapTHOI
METOAMKE (PUPMBI-U3TOTOBUTEIS.

Takxke n1g oueHKU 3POEKTUBHOCTU ACLICUTIONSIPU-
3alUU TIPUMEHSIM OMODU3NYECKUI METOHA OLEHKH —
BITP-cnekTpockonuiw. Mamepenue cnexktpoB IIIP
npoBoawin Ha crnekTpoMerpe JES FA 300 («JEOL»,
Anonus) mpu temmeparype 24°C B X-guama3zoHe.
[TapameTpbl M3MEpeHUs: CBEPXBBICOKOUYACTOTHOE
U3JIlydeHue MOIIHOCThIO 1 MBT, yacToTa MUKpPOBOIHO-
Boro usnydyeHusi — 9144 MT'u, ammiauTyaa BbiCOKOYA-
crotHo#t Moayistuuu — 0,1 mTa [12]. O6Gpa3usl mpen-
BapUTEJbHO TMOABEPrajd JUODUIU3ALMU B CYLIUIKE
JIC-1000 («IIpounrtex», Poccus), mociae 4yero B3Be-
muBanu (Becol «Ohaus», KHP, touHoctsx0,01 Mmr).
Curnan BOIIP y B3BemeHHOro odpasla H3Mepsiid B
KBaplieBOil amItysie (AuaMeTp 5 MM), MPU 3TOM Macca
HaBeCKM B 30He pe3oHaropa cocrtaBuia 0,03 r [13].
KonteHTpammio mapaMarHUTHBIX IICHTPOB B 00pasiiax
OTIPENeNISIA TTyTeM CPaBHEHUS ¢ CUTHAJIOM CTaHAapT-
Horo ooOpasua (2,2,6,6-TeTpaMeTUITUITEPUANH- 1 -111)
okcupanusi, TEMPO), cogepxaiiero 6.4x107 moib
rMapaMarHUTHBIX LEHTPOB, WHTETPaJibHYyI0 WHTEH-
cuBHocTh curHaja DOIIP B mccnemyembix oOpasuax
BBIYMCIISIA TIyTeM IBOWHOTO YWCJICHHOTO WHTETPH-
poBaHUs.

st OlIeHKU XW3HECTIOCOOHOCTM KJIETOK Ha Kapka-
Ce M IIMTOTOKCUYECKMX CBOMCTB MOJYYEHHOTO Aeles-
JIIOJIIPU3UPOBAHHOTO MaTpUKCa TMOYKM HCIOJIb30BaIU
METOJl CTaTUYECKOW pelesUTIoNIpU3aluu ¢ TOCIey-
omuM BbimojsHeHneM XTT-TecTa M pacueToM KOJM-
yecTBeHHBIX MokazaTeneil 2KCIT u IMTOTOKCHYIECKOTO
uHaexca [ 14] mocie uaMepeHus: ONTUYECKOM TIIOTHOCTH
KyJbTypasibHOM cpenbl ¢ XTT-peareHToMm. s 3TOrO
B 96-JTYHOUYHBII TITaHIIET TTOMEIIATH O0pa3ibl Aeles-
JIIOJIIPUBUPOBAHHON TOYKHU, H00ABISIIM CYCIEH3UIO
KJIETOK M KyJbTUBUPOBAIM B CTAHIAPTHBIX YCIOBUSIX B
CO:-unkybarope 24 4 nepen BeimosHeHneM X 1 T-tecra.
Hnsa peuemwnonasgpusanuu ucnojb3doBaiu MMCK 3-ro
raccaxka B BHIE CYCIIEH3WH, KJICTKM BBOIWIM OTHO-
KpaTHO B obuieM oobeme 30 Thic. Ha JyHKY B 200 MK
KynbTypanbHO# cpensl DMEM, comepxameit 10%
(peTanbHON OBIYBEH CBHIBOPOTKM U 1%-HBIil pacTBOP
aHTUOMOTUKA-aHTUMUKOTUKA. KoHTposeM CIyXKuau
suyeiiku ¢ MMCK, KyabTuBUpyeMbIMU 0Oe3 OMOJIOTH-
yeckux KapkacoB. Pabounii pactBop XTT roToBuiu 1o
npotokony mpousBoautessi («Cell proliferation assay
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Puc. 1. IToyka Kpbichl B OMOpeakTope: HATHBHAs (CJieBa)
M NI0YKA B Mpolecce JeneLToNsapu3anuu (cnpasa)

XTT, Aphli Chem GmbH, I'epmanus). M3mepeHue
ONTUYECKO MJIOTHOCTHU MPOBOIUIN HAa MHOTO(YHKIIMO-
HanbHoM pujepe FilterMax F5 («Molecular Devices»,
CIIIA) B cTaHAapTHBIX YCJIOBUSIX Ha JJIMHE BOJIHBI
450 HM IO MpeayCTaHOBJICHHBIM MPOTOKOJIAM (DUPMBbI-
pa3paboTyuka.

Cmamucmuyeckuil anaiu3s

CTaTUCTUYECKY0 00pabOTKYy TOJYUYEHHBIX JAaHHBIX
OCYHIECTBJISIA METOJaMU BapUallMOHHOM CTaTUCTUKU
Ha MepcoHaIbHOM KOMIIBIOTEPE C UCTOJb30BaHUEM TTPO-
rpammHoro obecrniedeHust Excel for Office. [TonyuenHbie
pe3y/IbTaThl BEIpaXKalll B BUAE CpeaHUX 3HaYeHuil (M) u
ommoku cpeaHero (m). Ilpu cpaBHeHUU CpemIHMX 3HA-
YEHUI M3ydyaeMbIX IPYIIN MPOLIEHT BO3MOXHON OIIMO-
KW HaXOJAWJIM Mo Tabnuie f-kputepust CTbroneHTa st
MapHbIX CPaBHEHMU, BbIpakaeMblii B BUIE 3HAYEHUU
JIOCTOBEPHOCTH pasnmuuust «p», rae p<0,05 cuuramoch
CTaTUCTUYECKHU 3HAUUMBIM.

Pesyabratel. [Tociie 3aBeplilieHuUs Ipolecca AeleIo-
JIIpU3alUM MaKPOCKOMUYECKU TMOYKM TEPSUIM MHTEH-
CHUBHBII MSICUCTO-KPACHBIN 1IBET, XapaKTEepHbIA s
HAaTUBHOTO OpraHa, W MpUOOpeTau cjierka onajecuu-
PYIOIIMI KENTOBAaTO-0€IbIil OTTEHOK, CBOMCTBEHHBIN
JIeLeJUTIOSIpPU3UPOBAHHBIM TKaHSIM (puc. 1), 4TO corja-
cyeTcsl ¢ JaHHBIMU JuTepatypbl [15—18]. TIpu stom
OblJ1a coxpaHeHa TpexXMepHasl CTPYKTypa MaTpUKca.

OkpallluBaHWe TeMaTOKCUJIMHOM M 303UHOM IOYKH,
JeLeUTIONS I PU3MPOBAHHON TI0 MPOTOKOJY, MPOBOAU-
MOMY MpM aHTerpamHoi nepdy3uu uyepe3 MOoYeuHYylo
apTEpPUI0 PACTBOPOB JETePreHTHOMEPMEHTATUBHBIM
METOJIOM, BBISIBUJIO MTOJIHOE OTCYTCTBUE KIETOUYHBIX 3J1€-
MEHTOB U Siiep B KOPTUKATIbHOM U MEAYJIJISIPHOM CJIOSIX
Mpu coxpaHHoit ctpyktype BKM (puc. 2).

IIpu okpammBanuu ¢ayopocdopom DAPI B cpesax
HATMBHOW TMOYKM OTMEUYEHO WHTEHCHUBHOE CBEYEHUE
SIIEPHBIX CTPYKTYP, a AeLeJTIoNSpU3MPOBAHHON cBeve-
HUE MOJHOCTbIO OTCYTCTBOBAJIO.

ITpu konuyecTBeHHOM omnpenaeneHuu yposHs JTHK
B HATUBHBIX W JELE/UTIONSIPU3MPOBAHHBIX 0OOpa3lax
ITOYKHM YCTAaHOBJICHO, YTO OKOJIO 82,6% simepHOTo MaTe-
puana ObUIO yaajJeHO B Ipolecce Aele/TIoNsipu3alun
(930,7£107,9 u 162,8,3£56,04 Hr/Mr B HATUBHOI TKAHU
U JeLe/UTIOISIPU3UPOBAHHON TKaHMW COOTBETCTBEHHO,
p=0,0037; puc. 3).

Puc. 2. lucronornyeckasi XapakTepUCTUKA MATPUKCA HATUBHOM
(@) n AeneNTI0IApU3MPOBAHHOI (6) MOYKH KpbIchl. OKpacka
reMaTOKCHJINHOM M 303HHOM. X 20

Konopumerpuueckuii aHaam3 ¢ MCIOJIb30BaHU-
em XTT-peareHTa mokazajql HaJIMYKWE META0OIMYECKOMN
aKTUMBHOCTH KJIETOK, 3aCEeSIHHBIX Ha KapKac IelesUTosI-
PU3MPOBAHHON TTOYKK B CTATHUECKMX YCIOBUSX (3acen-
BaHHUeE KapKaca IIPOBOIMIOCH Ha 96-TyHOYHOM ILIaHIIIe-
Te B TeueHue 24 41). Pacyer XX13HeCIOCOOHOCTH KIIETOK
Ha Kapkace U LIMTOTOKCHMYECKOrO MHIAEKCa KOJUYecT-
BEHHBIM METOJOM MOATBEPAW MPaBUJIBHOCTb JaHHBIX,
MTOTY4EeHHBIX TPA Ka4eCTBEHHON OIleHKEe MeTaboIn-
YeCKON aKTMBHOCTM KIIETOK. Tak, ITMTOTOKCUYECKUit
MHIEKC KapkKaca cocTaBui 16%, a XU3HECIOCOOHOCTh
KJIETOK, 3aCEeSTHHBIX Ha IeLeTIoNIPU3UPOBAaHHbIN MaT-
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Puc. 3. KomyecrBennslii anaiu3 coaepxanus JIHK B HaTuBHoit
M JIeHe/LTIONIAPU3UPOBAHHOI MOYKE KPBIChI. A — HATHBHAS MOYKA,
B — nouka nmocjie OKOHYAHHUS JAEIeLTIOIPU3ANH
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[Mornomenue Ha 450 HM
[\)
T

KK KJI

Puc. 4. ITokasatenu a6copounu XTT-pearenta npu ucciie0BaHUK
MeTa00IM4eCKOi AKTHBHOCTH KJIETOK HA JIeIeJLTIOISPU3HPOBAHHOM
marpukce noyku Kpoickl. KK — kapkac nouku,
penenoaspusuposannbiii MMCK, KJI — KieTo4nblii KOHTPOJIb
B rPyNNax B JUHAMHKE HUCCJIEI0OBAHUS

puKc Mouku, — 116%, 4T0 CBUAETENLCTBYET O KIIETOYHOM
npoaucdepanu. CTaTUCTUUECKM 3HAYUMMBIX Pa3IuuMil
MEXIy MoKazaTeJIsIMA ONTUYECKON TJIOTHOCTU KJIETOK,
KYJBTUBUPOBAHHBIX Ha KapKace, M KOHTPOJbHBIX KJe-
ToK He 66110 (p=0,0624; puc. 4).

OnHMM U3 TIEPCIIEKTUBHBIX KPUTEPUEB OLIEHKU Kade-
CTBa TMPOBOAMMON AELE/UTIONAPU3ALMU MOXET CTaTh
ouodusznueckuit meron. M3BecTHO, YTO KIIETOUHBII
MeTaboJM3M B €CTECTBEHHbBIX YCIOBHUSIX IMPOTEKAeT C
00Opa3zoBaHuEeM CBOOOIHBIX paguKkaios [19]. [Ipu aTom B
JBIXaTeILHOM 1IETTM MUTOXOHAPUI OMHUM W3 OCHOBHBIX
MIPOAYKTOB CBOOOTHOPAAVKATLHON TPUPOIBI SBISICT-
Ccsl CeMUXMHOHHBIN pamukan youxuHoHa (HQ-«), mo
YPOBHIO KOTOPOTO MOXKHO CYAUTb O MUTOXOHIPHUATb-
HOW aKTMBHOCTH, TOCKOJbKY MapaMarHUTHbIE 4acTu-
LB SIBJITIOTCST OOIITUMU TTPOMEKYTOUHBIMU TTPOXYKTaAMK
BCEX OKHMCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUi TIPH
(pU3MOIOTUUECKOM U TMATOJIOTMYECKOM MeTa0oIu3Me,
YTO TaKXKe SIBJISIETCS U OMHUM U3 KPUTEPUEB, CBUICTEb-
CTBYIOLIMX O XMU3HeCrocoOHOCTH KiaeToK [20]. OnmHum
U3 COBPEMEHHBIX 3((EKTUBHBIX METOAOB, MO3BOJSIO-
IIUX TIPOBOIUTH U3ydeHNEe Ka4eCTBEHHOTO /M1 KOJIH-
YeCTBEHHOTO CONepKaHMs TTapaMarHUTHBIX YacTHII KaK
B LIEJTBIX KMBBIX TKAHSX, TaK ¥ B OTAEIbHBIX OpraHOMIAX,
sapnsercs DITP-cniekTpockomnus, KoTopast JaeT BO3MOXK-
HOCTb OLIEHMBAaTh COCTOSIHUE CBOOOZHOPAIMKAIbHBIX
MPOLIECCOB B CIOXKHBIX OMOJIOTMUECKUX CUCTEMAX, B TOM
yucsae B MUTOXOHaApusix [20].

ITpu ananuze criektpoB DITP aenenttonsipuznpoBaH-
HOW MOYKM TapaMarHUTHbIE LIEHTPbI, COOTBETCTBYIO-
1KMe CEMUXUHOHHOMY panukany youxuHoHa (HQ-«),
HE BBISIBJICHBI, YTO MOATBEPXKAACTCS OTCYTCTBUEM CUT-
Haja ¢ g-akTopoMm B nuamasoHe ot 2,005 mo 2,007,
KOTOPBIA TI0 MHTEHCUBHOCTH OTJIWYAJICS OBl OT HYIIS.
[MoyyeHHbIe MaHHBIC YKA3bIBAIOT Ha OTCYTCTBUE CH-
CTeMBI TePEHOCYMKOB 3JIEKTPOHOB, HEOOXOIMMBIX IS
(DyHKIIMOHMPOBAHUS XUBBIX KJIETOK B ACLIEJUTIONSIPU-
3UPOBAHHON TouKe [21], YTO MOATBEPXKIANIO OTCYTCTBUE
>KU3HECTTOCOOHBIX KJIETOK B COOTBETCTBYIOIIMX OpraHax
ITOCJIe BBITTOJTHEHMS TIPOTOKOJIA ICLIEIITIONSIPU3ALIIH.

B nmuodunusnpoBaHHOW TKaHW HATMBHOM ITOYKU C
nomoinbio Meroga DITP-crnexTpockonuu ObLIA BBISIB-
JIEHbl MapaMarHuTHbIe LEHTPhl (g-chakTop B Auamna-
3oHe or 2,005 mo 2,007), KOTOpbIE COOTBETCTBOBAIU

CEMUXUHOHHOMY DagvKaly YOWXWHOHA, TP STOM MX
KOHIIEHTpAIMs B 00pasiax BapbupoBajach oT 7,65x10*
10 2,47x1077 Monb/T TMOPUIN3UPOBAHHON TKAHM, UTO
CBUETENLCTBYET O HAJWYMM KUBBIX KJIETOUHBIX dJe-
MEHTOB B M3yueHHOM obpaslie. [1py n3yyeHnu cekTpon
OI1P HaTMBHOW TOYKM KOHIEHTpalLMsl IapaMarHuT-
HBIX LIEHTPOB ¢ g-hakTopom 2,005 cocrasmma 9,79x108
MOJTb/T TMODUIN3UPOBAHHON TKaHU, YTO ITONTBEPIIIIO
HaJuyre CBOOOTHOPATUKAIBHBIX IPOIECCOB B MUTO-
XOHIPUSIX KJIETOK HATUBHOM TKaHMU.

[TonyueHHBIe Pe3yIbTaThl MO3BOJISIIOT paccMaTpUBaTh
Meron DIIP-cnekTpockonuu Kak OAWH U3 BO3MOX-
HBIX CITOCOOOB OIICHKHU JKM3HECTIOCOOHOCTU KJIETOU-
HBIX CTPYKTYP B HATUBHBIX U ICUEIUTIONSIPU3NPOBAHHBIX
TKaHSX IMOYKM, TaK KakK OTcyTcTBue curHajga OIIP ¢
g-akTopoM B auamnazoHe oT 2,005 mo 2,007 yka3biBaeT
Ha OTCYTCTBME XMBBIX KJIETOK B M3ydyaeMOM OOpaslie,
YTO MMeEET MpPaKTUUYeCKOoe 3HaYeHue JJIsl OmpenaeseHUs
3aBepIIEHHOCTH 3Tara MOATOTOBKYM OMoMaTpuKca, orle-
HHMBAEMOTO TI0 CTETICHU Pa3pyIIeHUS KIETOUHBIX CTPYK-
TYp B TKaHHU.

Oocyxnaenne. Co3maHue MCKYCCTBEHHOIO OpraHa,
MOJHOCTBIO 3aMEHSII0ILIEer0 JOHOPCKYIO IMTOYKY, TOMOTJIO
OBl cIIaCTH KMU3Hb MHOTMM 00JiIbHBIM. Ceituac malueH-
THI, OKUIAIOIINE TPAHCIUTAHTAIINIO, BEIHYXKIEHBI TT0C-
TOSTHHO TIPOXOIWTH TIPOIIEIYPY IMain3a, 9TO CYIIEeCT-
BEHHO YXYIIIAeT MX Ka4yeCTBO XM3HU. 3HAUMUTETHHBIMA
pPOCT TATOJOTUM TOYEK B TOCIenHee Bpemsi TpedyeT
pa3pabOTKM HOBBIX METOAOB JIEYCHMSI, B TOM UMUCIIE
C aKTMBHBIM TpHUBJIEYEHUEM KJIETOUHOW Tepanuu u
TKaHeBoll uHxeHepuu [22]. Tak, Obuta pa3paboTaHa
KOHCTPYKIIASI OMOJNIOTUYECKONW TTOYEeTHON MeMOpaHBI,
COCTOSIIEH M3 MOHOCJOS KJIETOK, KYJTbTUBUPOBAHHBIX
Ha TIOJMMEpPHOM CMHTETUMYECKON MeMmOpaHe, ¢ coxpa-
HEHMEM YCJIOBUI1 IJIs MOHHOro TpaHcmopTa [22, 23].
OnHako HeOOXOMMMBI TajibHEeHIIMe UCCaeq0BaHus s
yAyqmeHns QYHKIIMOHUPOBAHUS KIETOYHOTO MOHO-
CJIOS Ha TIOBEPXHOCTH MEMOpPAHBI W YIyUIIeHUS TIPO-
TOKOJIOB KYJIbTUBUPOBAHUS SIMUTEINATbHBIX KJIETOK
MOYEYHBbIX KaHaJbIIeB Ha CHHTETHYECKON MeMOpaHe.
AnrmapaTbl OMOMCKYCCTBEHHOM TMOYKM, KaK M paHee
CO3JaHHbIE ammapaThl UCKYCCTBEHHOM MOYKU JIJIs MPO-
BeJICHUS TeMOANaNN3a 1/ WX TepUTOHEaTbHOTO ITHa-
Ji3a, He B TIOJHOU Mepe CITOCOOHBI BOCCO3IaTh KOM-
TJIEKCHYIO TPOCTPAHCTBEHHYIO CTPYKTYPY HAaTHBHOTO
opraHa M ero KJeTOuHblii coctaB. Hampumep, B cyiie-
CTBYIOIIMX arapatax UCKYCCTBEHHOM MOYKU MCMOJb-
3YIOTCS MOJYIIPOHUIIaeMble MeMOpaHbl AJIsl MOIEsu-
poBaHMS TIpollecca (PYHKIIMOHUPOBAHUS ITOYETHBIX
KJIIyOOUKOB, HO TIPW 3TOM HE MPOUCXOIUT 3aMeIICHUS
TPAHCTIOPTHBIX, META0OJIMYECKUX U OHIOKPUHHBIX
(byHK1IMIA, BHITTOJTHSIEMBIX TOJIBKO KJI€TKaMU KaHaJlblie-
Boro snutenus [23].

Wcnoab3oBaHUe aUIOTE@HHBIX KJIETOK KaHalbLEBOTO
MTOYEYHOTO SIUTEINsS B 3KCTPAKOPIOPATbHBIX MEM-
OpaHHBIX YCTPOMCTBAX ITO3BOJIIIO 3HAUUTENBHO YIyd-
IIUTh KIMHWYECKHUE UCXOIBI Y MAIIMEeHTOB 03 yXymIe-
HUS KadyecTBa XU3HM [23]. DTO mpuBeno K CO3TaHUIO
KOHCTPYKLIMU OMOUCKYCCTBEHHOM CUCTEMbI MTOYEYHOTO
SMUTENUSI, TMpeACTaBsiollero coboii GuopeakTop, B
KOTOPOM aJUIOTeHHBIE KIETKH ITOYEYHOTO SIUTEITUS
3acesTHBI Ha IIOPUCTHIe KApOOHOBBIE TUCKH C TIOUTOXKOMA
U3 noaukapooHara. 2KM3HECIIOCOOHOCTh KJIETOK ITOMI-
JepKUBaeTcsl MyTeM Tepdy3un KyabTypalbHOW Cpembl
yepe3 JUCKU, UTO TMO3BOJISIET KJIETKaM B OIpeleaeHHON
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CTEeTeHU pealu30BbIBATh META00IMUECKUE U SHAOKPUH-
Hble (PYHKIIMM KaHAIbLEBOro amuTeaus [24].

OmHako YyKa3aHHBIE YCTPOMCTBA MCIOJB3YIOTCS
HCKJIIOYUTEIBLHO IKCTPAKOPIMOPaIbHO. DTO 3acTaBsi-
€T HCKaTh BO3MOXHOCTU CO3JaHUsS OUOJOTMYECKUX
KapKacoB TTOYKM, KOTOpbIe OYIyT HE TOJBKO 00JamaTh
KOMITAaKTHOCTBIO U BO3MOXKHOCTBIO J1OJITOBPEMEHHOTO
WCITOTb30BaHMS, HO M CITOCOOCTBOBAThH IIPUKpETUIC-
HMIO, POCTY W Tpojudepanuu pa3TuIHbIX KIETOUHBIX
JIMHUIA U KaK MOXHO 0oJjiee MOJTHOLIEHHOTO BOCIPO-
M3BEICHUSI CTPYKTYPHBIX U (DYHKIIMOHATbHBIX CBONCTB
HATHUBHOM MOYKM in vivo. B HacTosiiee Bpemsl BeaeTcs
AKTUBHBIN MOMCK OMOCOBMECTUMBIX MaTepHUalioB, CMO-
COOHBIX 00ecCITeYMBaTh MEXaHWYECKYI0 CTAaOMILHOCTh
Ha ypOBHE IIeJIOTO OpraHa M He TPEISITCTBOBATDH Najb-
HeWIIeMy pOCTy KJIETOK Ha OMOMCKYCCTBEHHOM Kap-
Kace. Jleuemnonsipusauusi — MpoLecc, HarpaBlIeHHbII
Ha yhajJieHue KJIETOK C COXpaHeHHEeM KOMIIOHEHTOB
BKM wu TpexmepHO#l CTpYKTypbl OpraHa WM TKaHM.
ITo mannbpiM nutepatypsl, BKM oOmagaeT cBoiicTBa-
MU TIOAJCPXKUBATH KJIETOYHYIO aIre3uio, peryJupoBaTh
MUIpaluIo, pocT, AU(G@EPeHIIMPOBKY KJIETOK, aroll-
TO3, MOAYJUPOBATh ACHCTBUE LIMTOKMHOB U (PaKTOpOB
pocTa, aKTHUBUPOBATh MEXKJIETOUYHOE B3aUMOJEHCTBYE.
CraenoBaTebHO, I co3maHus ToiaHolieHHoin TUK
opraHa WM TKaHW HEOOXOIMMO ITONydeHUe KadyecT-
BEHHOTIO OMOJIOTMYECKOTo Kapkaca. M3BecTHBI paboThI
YYEHBIX TI0 CO3AAHUIO OeIe/UTIONSPU3MPOBAHHOTO MaT-
pHUKCa MOYKU C MCIOJb30BaHUEM MPOTOKOJIOB, COBME-
LIAIOUIMX Pa3IuuHble TUMbl U KOHLIEHTpALUU IeTep-
TeHTOB M SH3UMMOB, U3MEHEHHE IMOCIea0BaTeIbHOCTH
1 CKOpPOCTHU TIepy3un PacTBOPOB, JIUTETLHOCTH BO3-
neiictBust U T.4. [6—9]. HecMoTpst Ha ycnexu B 9Toii
o0nacTy, MoJTy4eHHbIE MAaTPUKCHI He ObIJIM KOMITJIEKCHO
OLIEHEHBI U MPU MPOBEACHUN PELELTIONSIPU3ALIMUT, XOTSI
U JaBaju KpaTKoBpeMeHHbIe 3(hdeKThl BOCTIPOU3BEe-
HUST PYHKUMUM (DUIBTpaLMK, peabcopOLIMU U CEKPELIUH,
(byHKIIMOHATLHO 3HAYMTENBHO OTIMYAINCh OT HATHB-
Hoit Touku. Kpome Toro, KTroueBbIM aCIeKTOM SIBJISICT-
¢Sl TIpaBUJIbHBIN MOA00P KJIETOYHOM JMHUM IJIST peles-
JIIoNIsipU3ald Matpukca. Tak, Hampumep, B pabote
J. J.Song u coaBT. mpouenypa MOTy4eHUs allesTIosp-
HOrO Kapkaca IMOYKM TpOBOAWIACH MyTeM mepdy3uu
1%-noro pactBopa SDS ¢ mociemyroleil pereso-
ngpusanmein mudGepeHIMPOBAHHBIMM STUTETUATbHbI-
MU M 3HAOTEIUAJbHBIMU KJIeTKaMHU. ABTOPBI CTaTbU
MpeaiaraloT 3aMEHUTh WCIOJIb3YyeMbIli NETEPreHT Ha
4%-Hblif pacTBOP IE30KCHXOJIaTa HATPHS, SBIISTIOIINIA-
csl JeUeTIONSIPUBUPYIOIIUM areHTOM 0oJiee IasIIero
NMENCTBUS, a TAKKE COKPATUTD TTPOXOKUTETLHOCTD 3KC-
TTO3ULIMH, YTO CITOCOOCTBYET COXPAaHEHUIO CTPYKTYPHOI
nenoctHoctu BKM. MMCK B paboTe MCIoab30BaHbI
JUIS TIPOBEJICHUSI TECTUPOBAaHUSI HAa LUTOTOKCUYHOCTD
Kapkaca, OJHAaKO TOJHOLEHHO (YHKUMOHUPYIOIIUHT
TKaAHEWHXEHEPHbIA OpraH He MOXET ObITb pelesUlio-
JIIPU3MPOBAH C MCIOJb30BaHWEM TOJBKO OTHOM Kile-
TOYHOU KyJAbTYpHl. bosee Toro, sHmoTenuagbHbIE U
SIMUTENNATbHBIE KJIETKM TaKXKe He CIPAaBISIIOTCS C 9TOi
3aaveil, B pe3yJbTaTe 4yero He obecrieunBaeTcsl MOJHO-
LIeHHas1 (YyHKIIMOHAJIBHO TIOJHOLIEHHAs KITyOOUYKOBast
(unbrpauust u peadbcopobuus [9]. IMouck ontumanb-
HBIX TIPOTOKOJIOB TIOJTYYeHUS OMOJIOTUYECKUX KapKa-
COB TIOYKM M KJIETOYHBIX JUHUN IJIST PeLesUTIONSIpU-
3allMd  OCTaeTCs aKTyaJbHBIM BOIPOCOM TKaHEBOIA
WHXEHEePUU.

3akmoyenue. Pazpabotka TUK mouku cuutaetcs
BeCbMa IIEPCHEKTUBHBIM HaIlpaBJIeHUEM pereHepa-
TUBHOM MEIULIMHBI IJIsI PEeIIeHUs] KIIIOUEBBIX IPO0JeM
TPaHCIUIAHTOJIOTMY M OCJIOXKHEHU I TTPOBEAEHNSI SKCTpa-
KOPIOpaJIbHOM JETOKCUKAIIMU.

ABTOpaMM CTaTbu TIPEMJIOXKEH MOAU(PUIIMPOBAH-
HBIIA TIPOTOKOJ JEUEUTIONSPU3allud MOYKU KPBICHI C
MOC/IEeNyIoNIel KOMIUIEKCHOM OIIEHKON MOpQOI0oru-
YeCKMX M3MEHEHUI CTPYKTYphbl ITOJIYyY€HHOTO KapKa-
ca B pesyJbTare 00pabOTKM, KOJMYECTBEHHBIM OIIpe-
JgejaeHueM conepxkaHusi octatouHoit JTHK u BITP-
CIEeKTPOCKOTMEH ISl perucrpanuy OuodusnyecKux
rapaMeTpoB 0 W TOcJie BO3AEWCTBUSI JETEPreHTOB U
(epMeHTOB. YKa3zaHHBIE TapaMeTphbl IMO3BOJIMIM OIle-
HUTb 3¢ GEKTUBHOCTD M KAYECTBO IMPOBEACHHOM AeLe-
monsgpuzaiuuu. LluroTokcuyeckne CBOMCTBA Kapkaca
U MeTa0OJIMYECKYI0 aKTUBHOCTD KJIETOK TPU PEeLEsUTIO-
JIIpU3alUM OLIEHUBAIU KOJWYECTBEHHO KOJOPUMETPU-
YeCKMM TECTOM ¢ ucrojib3oBaHueM XIT-peareHra u
MOCIEAYIONIM PacueTOM MHIEKCOB XM3HECITOCOOHOCTHU
1 IUTOTOKCUYHOCTH.

PaspaboraHHble KpUTEpUU [IJI OLEHKM KayecTBa
JELEJUTIONSIPU3UPOBAHHBIX MATPUKCOB YUUTHIBAIOT KOM-
TJIEKCHBIN MOJAX0M, HAMpaBJIeHHbIN He TOJbKO Ha YHUY-
TOXEHHE KIJIETOK, CIOCOOHBIX BbI3bIBATH MMMYHHYIO
peaKkLuIo OTTOPKEHMSI, HO ¥ Ha 00ecIIeueHre COXpaHHO-
CTU CTPYKTYpbl TKaHU, OTCYTCTBUE TOKCUYHOCTHU, BO3-
MOXXHOCTb BOCCTAaHOBJICHMSI OMOMEXaHMYECKMX Xapak-
TepucTuK. IlogyyeHHBI Kapkac MOYKM He Hapyliaer
KJIETOUHO aire3un, CocoOCTBYET MpoJiudepalinu Kie-
TOK Y IMTOTeHLMAJIbHO CITIOCOOEH BOCCO3AaTh TPEXMEPHYIO
CTPYKTYpPY HaTUBHOTO OopraHa. buonornyeckue Kapkachl
3apeKOMEHIO0BaIM celsl KaK HaaexKHble HETOKCHUYHBIE
MAaTPUKCBI, BOCIIPOM3BOAALIME apXUTEKTOHUKY HATHUB-
HOI TKaHU C COXPaHHBIMU KOMIIOHEHTaAMU BHEKJIETOU-
HOI'0 MaTpMKCa U Pa3BUTOU COCYIMCTOMN CEThIO, TTOAAEP-
JKUBAIOIIME aAre3uio, pocT W mpoaudepannio KieToK
MOCJIe PEeLe/UTIONISIPU3aIIiN.
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WH®OPMATHUBHO JIM BAKTEPMOJOTUYECKOE UCCJIETOBAHUE ITY3BIPHOI

MOYHA ITPX OCTPOM OBCTPYKTUBHOM IIMEJIOHE®PUTE?
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ABTOp nunsga cBa3u: M. WM. Koran — 3aciayxeHHBIi1 qesitesib Hayku PD, 1.M.H., mpodeccop, 3aBeayolnil Kabeapoit
YPOJIOTMM U PENPOAYKTUBHOTO 3I0POBbsI YeJIOBEKa ¢ KypcoM AeTcKoi yposoruu-avaposorun @K u I[MT1C ®T'BOY BO
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IIpobaema smuonoeuu u namoeeresa ocmpoeo obcmpykmuerozo nueaonegppuma (OOII) ocmaemcs 00HOI U3
AKMYAAbHbIX 6ONPOCOB COBPEMEHHOU YPOA0ULU. IMUO0A0UMECKUMU A2eHMAMU RUeAOHeppUma Mo2ym Obimo
KaK epamompuyamenshole, mak u epamnos0dicumenvHbie yCA08HO-NamoeeHHble bakmepuu, 60AbUUHCMEO U3
KOMOPbIX NPUHAOENCUM K HOPMANbHOU MUKpogaope yeaosexa. ObuenpusHantblii nopaodok OUaeHOCMUuKU
npedycmampueaem 6aKmepuosouteckoe uccaedo8anue He A0XaHo4YHOll, a Ny3bipHOU MOHU, NOAYHEHHOU
YPempanbHblM KAmemepom Uiy cpeoreti ROPpUUY MOHU, BbINYUEHHOLU NAYUEHIMOM CAMOCIOAMENbHO.

B céa3u ¢ uem yeavto Haweeo ucciedo8anuss cmano cpagrHeHue MUKpooUuomsl nY3vipHOU U LOXAHOUHOU
mouu npu OOIN.

Mamepuanvt u memodst. Bviau o6credosanvl 72 nocaedosamenvho omodparHsix 60abHbix (12 myxcuun u 60
acenuyun) ¢ OOII, so3nukwum 6 céa3u ¢ kamuamu movemouruka. CpeoHuil 603pacm O0AbHbIX COCIMABUN
53,7+0,5 200a. Bcem nayuenmam binoaHsAA0CH OAKMEPUON02UMECKOe UCCACO08AHUE NY3bIPHOL MOUU,
HOAYHEHHOU YPempanbHblM Kamemepom U AOXAHOUHOU MOYU, NOCAE AUKBUAAUUL KAAbKYAE3HOU 00CMPYKUUU
mouemounuka. Jepusayuro mouu 'y 64 6oavhvix ocywecmensinu j-j cmenmom u'y 8 — nymem YITHC.
AHmMubuOmuK ¢ nPOPUAAKMU4ecKoll yeavio HazHauaics pymunto. baxmepuonocuueckoe uccaiedosanue
MOUU NPOBOOUNU NPU UCNOABI0BAHUU pacluuperHH020 Habopa (9— 10) numamenvrbix cped. Imnupuyeckyro
aHmMuOUOMUKOMEPANUI0 HAYUHAAU UCKAIYUMEAbHO NOCAe 80CCIAHOBACHUS OMMOKA MOYU U3 NOYKU U
npodoadicanu 6 meuerue 5—06 cym 00 noayueHus pe3yabmamos 6aKmepuoa0cUecKux uccae008anul MoUil.
Pezynomamot. Ananus yposreii 6axkmepuypuu sHmepobakmepuil, epamnozumughoi gaopol u HAB 6 dsyx
obpazyax mouu noxkasan ux docmoseproe cxoocmao (p>0,05). Credyem ommemums wiupokiue OUanazoHvl
baxmepuypuu — om 10" 0o 10° KOE/ma y 6oaviuuncmea Mukpoopeanu3mos, 3a uckaioenuem Proteus spp.,
S. aureus. B nysvipnoii moue yacmoma 6axmepuypuu >10¥ KOE/ma oas E. coli, Klebsiella spp. u Proteus spp.
pasna 90,9%; 72,7 u 100,0% coomeemcmeento, a 045 0CMAAbHbIX MAKCOHO8 OOMUHUPYIOUUMU OKA3AAUCH
yposuu b6axmepuypuu <1 KOE/ma. B aoxanournoit moue wacmoma 6axmepuypuu >10 KOE/mn ons
E. coli, Klebsiella spp. u Proteus spp. onpedenena 6 71,8%; 40,0u 66, 7% cayuaee coomeemcmeenno. Jpyeue dice
YpOonamoezeHbl 00HAPYICeHbL 8 AOXAHOUHOU MoYe npeumyujecmeenio 6 konuenmpayuu < 18 KOE/mn, oonarxo
monvko mump Corynebacterium spp. 6 a0xanouHoii moue docmogepto (p=0,023) omauuancs om ny3vipHoi Mo4U.
JlocmosepHbix pazauvuii Mexcoy MUKpoOoUomoil ny3vipHoll U 10XAHOUHOL MOYU OM OAUMEAbHOCU MeYeHUs.
OOII namu He @viaéaeHo, 3a UCKAIOUeHUeM 00/ee GbICOKOL YaCMOMbl NPUCYMCMBUS 8 NY3bIPHOU Mode
Corynebacterium spp.
Kawuegwe crnoega: OCA0JICHEHHbIE UHPEKYUU BEPXHUX MOHEBbIGO0AUUX NYmell,
baxmepuonoeutecKoe Uccaedo8anue Mouu, MUKpoouoma Mo,
CIMeHmUpOBaHUe, UPeCcKONCHAS NYHKUUOHHAS Hegpocmomus

Asmopbl 3aseas10m 06 omcymemeuu KoHgaukma urmepecos. s yumuposanus: Koean M.H.,
Haboka 10.JI., bedxwcansn C.K., Mumycosa E.B., Iyouma HU.A., Mopeyn I1.1l., Bacunrvesa JI.H.
Hupopmamueno au baxmepuonsoeuueckoe uccaedo8anue ny3vipHoti Mouu npu 0Cmpom 00CmpyKmueHom
nuenonegpume? Yponoeus. 2017,3:10—15

Doi: https: //dx.doi.org/10.18565/urol.2017.3.10- 15

Beenenune. OciioxxHeHHbIe MH(MEKIIMNA BEPXHUX MOUe-
BeiBomsmux Iyreii (OMBMII) sBnsioTcs 4acThiM 1
MPOOJIEMHBIM COCTOSIHMEM B IpakTuke yposora [1-3].
IIpu s3Tom ouieHka cocrossHust BMII, HanmpaBneHHast Ha
omnpeaeseHue UX MPOXOAUMOCTH, MPUOOpeTaeT Kpae-
yroJIbHOE 3HaueHue s JedeHus [4, S5]. BrisiBienue
OOCTPYKIIMKA OMKTYeT HEOOXOIMMOCThb APEHUPOBAHUS
MOYEBBIX IYTeH IPOKCHMMAaJbHEe YPOBHS OOCTPYKLIUH
[6, 7]. TIpeacraBisieTcss OUEBUAHBIM IPOBOIUTH OaKTe-
PUOJIOTUYECKOE HMCCIeA0OBaHME MOYM, IOJydyaeMoil u3
JIOXaHKU TIPU CTEHTUPOBAHUU WM MyTEM YPECKOXKHOM

nyHkunoHHoit Heppoctomun (YITHC), ¢ Tem 9TOOHI
pacro3HaTh ypomHaToreH, TMOCTYXWBIIUI 3THOJOTHYC-
CKUM (DaKTOPOM OCTPOTO BOCIIATUTEIHLHOTO TTOBPEXKIIE-
Hug 1ouku [8]. OmHaKO JIOrMKa TaKOro pacCy:KIEHUS
ynupaercs B O0IIeTTPU3HAHHBIN MOPSI0K TUarHOCTUKH,
MpeyCcMaTpUBaOIIMI OaKTEPUOJOTMUECKOe UCCIIEA0-
BaHUE HE JIOXAaHOYHOM, a IMy3bIpHOW MOYM, TOJy4YEeH-
HOW YypeTpaJibHbIM KaTeTepoM, WJIM CpelHeil mopuuu
MOUM, BBIMYIIEHHOW MAallMEHTOM CAMOCTOSTENbHO [9,
10]. B aTOoM mopsinKe BaxkHO M TO, YTO 3a00p My3bIPHON
MOYM CJIedyeT MPOU3BOAUTL A0 JPSHUPOBAHUSI BEpX-
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HUX MoueBbIBoAsIMX myteid [11, 12]. B cBsizu ¢ atum
HampallMBaeTcss BOIMPOC O CPaBHUMOCTU MUKPOOUOTHI
IMy3bIPHOM ¥ JIOXaHOYHOM MOYM IIPU OCTPOM OOCTPYK-
tuBHOM mnuesoHedpute (OOII) M, COOTBETCTBEHHO, O
HaJeXKHOCTU KYJIbTypaJlbHOTO UCCIIEIOBAHUS My3bIPHOI
MOYM B IJIaHE BBISIBJIIEHUS] Kay3aTHBHOTO yporaToreHa B
Kaxaom otneiabHoM ciayyae OOIT [13, 14].

Ienbio nccaenoBaHus CTajlo CpaBHEHUE MUKPOOUOTHI
IMy3bIpHOI U JJoXaHoYHOI Mouu rmpu OOTIL.

Marepuaiibl 1 MeTonbl. [Tociie monydyeHus onoopeHust
JIOKQJIbHOTO HE3aBUCUMOTO 3TUYECKOTO KOMUTETA YHU-
Bepcuteta (Ne 20/12 ot 20.12.2012) u 106pOBOJILHOTO
cornacus naureHToB B 2012—2015 rr. ObLIO ITPOBEACHO
obcnenoBaHue 72 mocieoBaTeIbHO OTOOPAHHbIX TallM-
entoB ¢ OOIT (12 myxuuH 1 60 XeHIINH), BO3HUKIINM
B CBSI3U C KAMHSMHU MOYETOYHMKA. B mporuiom nanueH-
ThI HE UMEJIM MouyekaMeHHo 6o1e3nu u MBMII.

CoriacHO TPOTOKOJIy OOCIedOoBaHMSI, BCeM Mall-
€HTaM BBITIOJTHEHO 0aKTepUOJIOTMYeCKoe UCCenoBa-
HUE My3bIPHON MOYU, MOJYYEHHON ypeTpaibHbIM KaTe-
TEPOM, U JIOXaHOYHOW MOYM — TIOC/IE JIMKBUIALUU
KaJIbKYJIE3HOM OOCTPYKLIMM MOYETOYHMKA B OJIMXKaidi-
e 3—6 49 Irmoclie TOCUTAIN3auu. JepuBaliio MOYH
64 OOJBHBIM OCYIIECTBISUIM j-j CTCHTOM, 8 — TIyTeM
YITHC non peHTreHOBCKMM WM  YJIbTPa3BYKOBBIM
KOHTpOJIEM C JIOKaJIbHON aHecTe3ueil. AHTUOMOTUK
¢ TpoUIAKTUYECKON 1EIbl0 Ha3zHayajacs PYTUHHO.
bakTepuonornyeckoe uccieqoBaHUE MOYU TPOBOIM-
JIU ¢ WCIOJb30BaHUEM paclIMpeHHoro Habopa (9—10)
MUTATEJbHBIX Cpel I WUASHTU(DUKALUKU IIHPOKOTO
CIeKTpa adpOOHbBIX U HEKJIOCTPUANATbHBIX aHAIPOOHBIX
oaktepuit (HADB). DOMmupuyeckyio aHTHOMOTHUKOTEpaA-
MU0 HAYMHAJIW UCKITIOUUTEBbHO MTOC/Ie BOCCTAHOBJIEHHUS
OTTOKAa MOYM M3 TOYKU U IPOIOJIKAIN B TeueHUe 5—6
CYT [0 MOJY4YeHUs] pPe3ybTaTOB OaKTepUOJOTMYECKOTO
HCCeNOBAaHUSI MOUU.

CratricTryeckre pacueThbl BBIMOJHsUIA B R (Bepcust
3.2, R Foundation for Statistical Computing, Vienna,
Austria). Paznuuusi aHaIM3MpoOBaId Ha OCHOBE OLIEHOK
4YacTOT BCTPEYAEMOCTUM W KOHUEeHTpauuid. ng aHanu-
3a CXOJCTBA MCIIOJb30BaIu MeTon Bapnma (paccrosiHue

bpesi-Képtuca) [15]. CpaBHeHUe 3aBUCUMBIX TPYMI 1O
CpPeTHUM 3HAYEHUSIM TIPOBOIWIIN C TIOMOIIBIO KPUTEPUS
BunkokcoHa Jjisi CBSI3aHHBIX BBIOOPOK, 110 YACTOTaM — C
nomoibio Kputepusi Mak-Hemapa. Ilpu cpaBHeHUM
HECBSI3aHHBIX I'PYIIN UCIOJb30BAIM KpUTepuit MaHHa—
YUTHU ¥ TOYHBI TecT Duirepa It CpeTHUX W 4acTOTa
COOTBETCTBEHHO.

Pesyabratel. Jlemorpacduueckue naHHbIE O KOTOPTE
00cJie0OBaHHbBIX MALIMEHTOB MPEACTABIEHbI B maoba. 1.

CpenHuit Bo3pacT 00JabHBIX cocTtaBua 53,7+0,5 roxa,
MyxxunH — 58,6%0,5, xxenmuH — 52,840,5 roga. Yepes
1-2 cyT oT nosiBaeHUsT KinHUYeckoir kapTuHel OOII
OBUTM TOCTIMTANMM3UpoBaHBl 35 (48,6%) denmoBek, Ha
3—4-¢ cytkm — 28 (38,9%), Ha 5-¢ CyTKM U TIO3IHEE —
9 (12,5%). IlpennouyreHue mpu APEHUPOBAHUHU BEPX-
HUX MOYEBBIBOASIIIMX MyTel OTHaBaJIM CTCHTUPOBa-
HUIO MOYETOUYHMKA U TOJBKO MPU HEBO3MOXHOCTHU €T0
ocymectButh npousBogmian YITHC (cMm. maba. 1). Y
4 TIAITMEeHTOB TP IPSHUPOBAHUH BO3HUKIIA JTOXaHOUHAS
MaKporeMaTypusi, B CBSI3M C 9eM OaKTepHOJIOTMYECKOe
HCCIe0BaHMe JIOXaHOYHON MOYM Y HUX HE TIPOBOIVIIN.

Bo Bcex 72 cayyasgx OOII xak B My3bIpHOH, Tak U B
JIOXaHOYHOM MOY€ BbIICJCHBI KYJIbTYPbl MUKPOOPTaHU3-
MOB, T.e. cTepusibHOi Mouu 1ipu OOII He BbISIBIEHO HU
B 0gHOM HaOoneHuu (maoa. 2).

YpomaroreHsl ceMeiicTBa Enterobacteriaceae B Iy3bIp-
HOI 1 JIOXaHOYHOII MOYe 0OOHAPYKEeHBI C paBHOM YacTO-
toit — B 81,3 1 80,3% cayuaeB cootBeTcTBeHHO (p>0,05).
Takxe He 3adpukcupoBaHo pazauuuii (p>0,05) B BbISIB-
JIIEMOCTH KaXIOTo M3 MpeacTaBUTeNIe 3TOro ceMeicT-
Ba. CIIeKTp TPaMIIO3UTUBHBIX MUKPOOPTAaHU3MOB TaKKe
oKazaJicsd TPaKTUIEeCKW ONMHAKOBHIM B IBYX 00pa3-
max Mouu (p>0,05). Ta xe 3aKOHOMEPHOCTb OTMeYeHa
U 711 JOMUHUPYIOIIMX B Moye aHaspoboB (p>0,05).
EnMHCTBEHHOE  CTaTMCTUYECKM 3HAYMMOE pasiu-
yue KocHynoch Corynebacterium spp., KOTOpbIe valle
(»<0,05) BBIABISUIUCH B My3bIPHOI MOYE.

AHanu3 ypoBHe#l OaKTepUypuu 3SHTEPOOAKTEPUIA,
rpamio3uTuBHON (yopsl 1 HAB B 1Byx o0Opa3iiax Mo4yu
JEMOHCTPUPOBAJ X corocTtaBuMocTh (p>0,05). Bmecte
C TeM CJIeayeT OTMETUTDb LIMPOKKE TUana3oHbl OaKTepy-

Taonxnwmmal

XapaKTepncwIKa MAIUECHTOB

TMoxkazarenb

KomuuecTBo manmeHTtos, %

Bospacr, roabr

TTon

CroponHoctb OOIT

YpoBeHb 00CTPYKIIMK MOYETOUHHUKA

BapuaHTbl ApeHUpOBaHUS

<20 5,6
21-30 13,9
31-40 5,6
41-50 11,1
51-60 25,0
61-70 19,4

>70 19,4

Kenckuit 83,3
MyXcKoit 16,7
JleBast 52,8
IpaBas 47,2
BepxHsist TpeTb 38,9
CpenHsist TpeTh 16,7
HuxHsist TpeTb 44,4
CreHTHpOBaHME 88,9
YITHC 11,1

68

YPOIOIN4, 2017 / UROLOGIIA, 2017



Taonxnwmuoa

MHuKpoOHOTA My3bIPHOIA M JIOXAHOYHOI MOYH (TIOJTy4eHHOI Y MAMEHTOB CO CTEeHTHPOBAHHEM MOYETOYHHKA)

Yacrora o6HapyxeHus, %

IMpenensr konedbanuii, KOE/mn

MukpoopraHH3vet T (1=64) T (n=61) T (n=64) T (n=61)
Enterobacteriaceae: 81,3 80,3 10>—108 10'—107
E. coli 53,1 52,5 10>—108 102—107
Klebsiella spp. 18,8 19,7 10107 10'—10°
Proteus spp. 9,4 9,8 10*-10? 10°-10°
Gram-positive patterns: 64,1 52,5 10'—10° 10'—10°
S. haemolyticus 17,2 8,2 10'—10° 10'—10°

S. epidermidis 18,8 14,8 102 10'—10°¢

S. warneri 7,8 3,3 10'—10° 10'—10°¢
Corynebacterium spp. 31,3* 16,4 10'-10° 10'—10*
Enterococcus spp. 31,3 19,7 10'—-10° 10'—10°

S. aureus 6,3 8,2 10? 10'—10?
Anaerobes: 93,8 90,2 10>—10° 10'—10¢°
Eubacterium spp. 50,0 39,3 10°-10° 10'—-10°
Peptococcus spp. 35,9 27,9 10>-10? 10'—10¢
Peptostreptococcus spp. 29,7 21,3 10>—-10° 10'—-10°
Propionibacterium spp. 29,7 18,0 10>—10? 10'—10*
Bacteroides spp. 14,1 13,1 10>—-10° 10'—10°

#5<0,05.

ypuu ot 10" o 10° KOE/mn mist 60bIIMHCTBA MUKPO-
OpraHM3MOB, 3a UCKIUeHueM Proteus spp., S. aureus.
B cBA3M ¢ 3TUM TIPEACTAaBUIOCH BasKHBIM OIPEHCTUTh
YacTOTy Pa3IMYHBIX YPOBHEH GaKTeprypun yporaTore-
HoB 1ipu OOII (maba. 3).

B my3bipHOii Moue Gaktepuypus >10* KOE/mn mwis
E. coli, Klebsiella spp. u Proteus spp. omnpenensiach ¢
yacrotoir 90,9, 72,7 u 100% coOTBETCTBEHHO, a IS
OCTaJTbHBIX TAaKCOHOB IOMWHMPYIOIINMHU OKa3aJuCh
ypoBHU GakTepuypun <10° KOE/ M.

B noxanouHO#t MoYe CUTyalldsl C YpOBHSIMM OaKTepH-
ypUM HECKOJbKO MHas (cM. maba. 3). Tak, Oakrepuy-
pust >10* KOE/mn ms E. coli, Klebsiella spp. v Proteus
spp. onpeneineHa B 71,8, 40 u 66,7% ciy4aeB cOOT-
BETCTBEHHO. Jlpyrme Xe yporaToreHBl OOHApyKeHBI B
JIOXaHOYHOU MOYe TIPEUMYIIIECTBEHHO B KOHIIEHTPAIIUN
<10° KOE/mn, tonbko tutp Corynebacterium spp. B

JIOXaHOYHOH Moue cTaTucThuecku 3Hauumo (p=0,023)
OTJIMYAJICS OT TAKOBOTO MY3bIPHOM MOYM.

PaHHs1s1 rocrivtanuzanus (B TeueHHE TEPBBIX CYTOK)
oompHBIX OOII ocraercd penkoil KIMHUYECKON CHUTY-
anmeit (MmeHee 11% ciydaeB), TpeoOiamaloT ciIydad C
GoJiee mo3mHel rocruTanusanueit (bonee 2 ¢yt — 51,4%
HaOmoaeHuit). B cBSI3u ¢ 9TUM MpoOBeIeH aHalu3 B3a-
MMOCBSI3U JJIUTENIbHOCTU TeueHus: HejeueHoro OOIT u
MUKPOOUOTHI My3bIPHOM 1 JIOXaHOUHOU Mouu (maba. 4).

CTaTuCTUYeCKM 3HAYMMBIX pa3inuuii MeXIy MUKPO-
OMOTOI ITy3BIPHOU ¥ JIOXaHOYHOM MOYHU MPU IJIUTEIIb-
Hoctu TeyeHus HeneueHoro OOII 1-2 u 3—4 ¢yt HamMu
HE BBISIBJIEHO, 32 UCKJIIOUYEHKMEM 00Jiee BbICOKOU 4acTo-
ThI IPUCYTCTBUSA B My3bIpHOI Moue Corynebacterium spp.
Takxe He BBISIBIEHO pa3in4uii MeXAy MUKPOOUOTOM
IMy3BIPHOI MOuYM Ha 1—2-e u 3—4-e CyTKu 1 MUKPOOHO-
TOM JIOXaHOUHOM MOYM Ha TeX Xe CpoKax.

T ao6na1uumal

CpaBHuTe IbHBIA aHAH3 ypoBHei 6akTepuypun (KOE /M) my3bIpHOii 1 JJOXaHOYHOH MOYH

YacToTa oOHapyXeHusl ypOBHsI GakTepuypuu, %

MukpoopraHu3m <10? 10° 10 10° >10°
I JI 11 J 1 J I J 11 J
E. coli 6,1 6,3 3,0 21,9 24,2 15,6 30,3 12,5 36,4 43,7
Klebsiella spp. 27,3 40,0 — 20,0 9,0 10,0 18,2 20,0 45,5 10,0
Proteus spp. — — — 33,3 33,3 16,7 66,7 50,0 — —
Corynebacterium spp. 70,0* 77,8 20,0* — 5,0% 22,2 5,0 — — —
Enterococccus spp. 70,0 83,3 20,0 16,7 — — 10,0 — — —
S. aureus 100,0 100,0 — — — — — — — —
S. epidermidis 45,5 60,0 36,4 20,0 - 20,0 18,1 — — —
S. warneri 66,7 44 4 16,6 33,3 - — - — 16,6 22,2
S. haemolyticus 60,0 50,0 20,0 50,0 20,0 — — — — —

IIpumedvaHnwue. 3nech U B maba. 4. «—» — OTCYTCTBUE pOCcTa OAKTEPUIA.
* p=0,023 — 3HAUMMOCTH pazanuuit Mmexay 3HaueHusiMu KOE /M1 MUKpPOOPraHM3MOB B ITy3bIPHOI U JIoOXaHOYHOI Moue (U-kputepuii MaHHa—

YuTHN).
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T ao6nunaid

YacToTa 00HAPYKEHHSA MUKPOOPTAaHH3MOB B Iy3bIPHOIA H JIOXaHOYHOI MOY€ B 3aBUCHMOCTH OT JIUTETLHOCTH Hestedenoro OOIT

Yacrora obHapyxeHus, %

MuUKpoOpraHusm 1—2-¢ cyTtku 3—4-e cyTku
I JI 11 J
E. coli 57,1 58,8 57,1 57,7
Klebsiella spp. 20,0 17,6 17,8 15,4
Proteus spp. 8,6 8,8 7,1 7,7
Corynebacterium spp. 25,7 8,8% 32,1 15,4*
Enterococcus spp. 14,3 8.8 14,3 7,7
S. aureus 8,6 5,9 3,6 7,7
S. haemolyticus 20,0 5,9 14,3 11,5
S. epidermidis 20,0 14,7 14,3 11,5
S. warneri 8,6 5,9 — 3,8

* CrarucTuyecKast 3HaYMMOCTb Pa3InYMil MUKPOOKMOTBI Iy3bIPHOM 1 JIOXaHOYHOM MOYM B 3aBUCHMOCTH OT jtitebHocTH TedeHust OOIT (kpu-

tepuit @uiiepa; p<0,05).

Oo6cyxnaenne. Jleuenne OMMBMII B Hacrosiiee BpeMst
TpebyeT 3¢ PEeKTUBHON aHTUOMOTUKOTEPAIIUU C LIEJIbIO
MPOGMIAKTUKNA CeTicuca M CenTHYecKoro Imoka [16].
BriOop sMIupryecKoro aHTMOMOTHKA JOJKEH 0a3n-
pOBaThCsl HA TAHHBIX JJOKATbHOTO TOCIUTAIBHOIO TMPO-
TOKOJIa TI0 aHTUOMOTHKOTeparuu [17], KOTOphlii CTpO-
UTCS C y4eToM 3THoJiormueckoil cTtpykrypsl OMBMII
U PE3UCTEHTHOCTU MUKPOOPTaHW3MOB, IMOSTOMY TakK
BakHa OaKTepHOJOTMYECKasl OLEHKAa MOYM MOc/e ee
3a00pa TpU 3KCTPEHHON TroCHUTANIU3aluNU OOJbHBIX.
OOuIenpUHSITO CYMTaTh, YTO OAKTEPUOJOTMUYECKOMY
WCCIIEIOBAHUIO TIPU OCTPON OKKJIIO3UM MOYETOUYHU-
Ka KaMHEeM JOJDKHA ToJBepraThCcsl My3blpHAs Moua,
MoJiyueHHas1 J1u00 KaTeTepoM, JMOO CpeIHsIsT TTOpLUsS
MOYM, BBINYIIEHHAasl camocTtosiTesibHO [18]. Bmecrte ¢
TEM XOPOIIIO U3BECTHO, UYTO CTAHAAPTHOE KYJIbTYpaJlbHOE
uccaenoBaHue myspipHoii Mmouu nipu OMBMII Tonbko
B 60% citygaeB BBISBISIET KAHOHWYECKUE YPOTIATOTEHBI
[19—21]. A kakoBbI aTHOJOTMYecKUe hakTopsl OMBMII
MPY MOJYYEHUU CTEPUIIBHBIX PE3YJbTATOB CTAHAAPTHBIX
rnoceBoB Mouu? B oTBeT Ha 3Ty MOTpeOHOCTh Halla
uccaenoBaTesibckasl rpyIna pa3padoTrana MeTOI0JOTHIO
pacuIMpeHHOT0 KOJMYeCTBEHHOTO moceBa Mouu [22, 23]
1 B IaJibHENIIEM TTOKa3aia, 4YTo My3bIpHasi Mova BO BCeX
clyyasXx He CTepuJibHa MPU MOYETOYHUMKOBOU KalbKy-
JIE3HOM OOCTPYKIIMM M OCTPOM IHeJIoHe(hpUTe Kak y
KEHIIMH, TaKk U y My>X4uH [23]. [ToHSITHO, YTO MPOCTO
MPUCYTCTBUE OAKTEpUil B MOUE HE TOJKHO OTOXAECTB-
JIATbCSl ¢ UH(MEKLMe, TeM He MeHee TMPU SIBHBIX K-
Hudeckux cumnromax OMBMII tpynHo He mommatbest
co0Jyia3Hy YTBEpIUTb HalIEHHBIX B MoO4Ye OakTepuil B
KayecTBE MaTOTEHHbIX.

Tak Kak ocTpasi OKKJIIO3USI MOUETOYHMKA KaMHEM,
MpUBEIIasi K OCTPOMY MUETOHEMPUTY, CAYXKUT TOKa-
3aHMEM K HEMEIJIEHHOMY JAPEHMPOBAHUIO MOYEBBIBO-
JSIIMX TyTel BbIIe YPOBHS OKKJIIO3UMU, €CTECTBEHHO,
BO3HMK BOIIPOC 00 ypMHApPHOU MUKPOOMOTE JIOXaHKMU.
CpaBHeHHE MUKPOOMOTHI MOYH, IMTOJIYUEHHON ypeTpaib-
HbeIM KatetepoM U nyreM UITHC npu OMBMII, panee
rmoKaszajo ux pasiuane B 37—52% ciydaeB, HO 3TO
CpaBHEHUe ObUIO MPOBEIEHO IO pe3yJibTaTaM CTaHIapT-
HOro 0aKTepHOJIOrMYEeCKOro MCClIeAoBaHusI Modu [24].
ComnocTaBjieHne 0aKTepUuaJbHbIX CIIEKTPOB MYy3bIPHOU 1
JIOXaHOYHOM MOYM, MAEHTU(MUIIMPOBAHHBIX C MCIOJb-
30BaHMEM paCUIMPEHHOro Habopa MUTATeNbHBIX Cpej,

OBIJIO MPOBENEHO BIEPBbIE U B HACTOSIIEM MCCJIEN0Ba-
HUU OHO TMOKA3aJI0 MPAKTUYECKOE CXOACTBO MUKPOOU-
OThI U yPOBHEl OaKTepUypuU OCHOBHBIX ypOMATOTeHOB.
[Tpuyem my3bIpHbIE U JIOXaHOUHBIE 00pa3lbl MOYN OKa-
3aJIMCh HEM3MEHHBIMU Ha MPOTSKEHNUU TIEPBBIX UETHIPEX
CYTOK OCTPOTO KaJibKyje3Horo nuejoHedputa. Takke
MPaKTUYECKU MOTOOHBIMU OKa3aJIUCh 00Opa3lbl MOYU U3
MOYEBOTO IMy3bIPs U JJOXaHKU B TEYEHUE UCCIIENOBAHNS.

Hrak, npu OOIT MukpoOHMOTa TOXaHOYHON U Ty3bIP-
HOI MOYM MIEHTWYHA. B CBSI3W ¢ aTUM ciemyeT mnpu-
3HaTh a0COJIOTHO aJeKBaTHBIM O0aKTepHOJOTHYECKOe
HCCaAeNoBaHUe MY3bIPHOW MOYM TPU OIHOCTOPOHHEH
OKKJIIO3MM MOYETOYHMKA KAMHEM U Pa3BUTUU OCTPOTO
nuenoHedpura. OnHaKo NMpU3HaHKUE 3TOro akTa 6as3u-
pyeTcsl Ha pacIIMPEeHHOM KYJbTYpaJbHOM MCClie10Ba-
HUU MOYH, T.€. HaM TIPECTaBIISIeTCS] BAXKHBIM TTOHUMATh
KJIMHUYECKYI0 000CHOBAaHHOCTb TAKOTO MOIX0/1a K 3a00-
Py MOYM U ee OaKTepHOJOTMYecKOMY MCCIIe0BaHUIO.
EcrecTBeHHO, HET HEOOXOAMMOCTU B OIpPEIAeIeHUUN
MUKPOOHMOTHI JIOXaHKU B TpakTU4eckoii padore. C opy-
TOii CTOPOHBI, BOBHUKAET BOIPOC: a MoYeMy MUKPOOHO-
Ta JIOXaHKW U Ty3bIpsl UIEHTUYHA TP OTHOCTOPOHHEN
OKKJTI03MM MOYeTOYHUKa? MOXHO MpeacTaBUTh YaCTUY -
HOE ITPOTEKaHe MOUYM MUMO KaMHS$I, U 9TO TEOPETUUECKU
Bo3MOxHO. Ho Benb ropasno vaiiie mpuxoauTcs CTajlKu-
BaTbCSl C TIOJTHOM OKKJIIO3UEH MOUYETOUYHUKA KAMHEM.
Kax Torma Haiitu o0bsicHeHue? Eme B 2010—2011 rr.
HaMmu ObLIY MPOBEACHBI SKCIIEPUMEHTATIbHBIC UCCIIEN0-
BaHus [25] Ha MoAeau OCTPOro oOCTPYKTUBHOTO THe-
JoHedpuTa, BeI3BAHHOTO E. coli, B X01e KOTOPHIX OBLIO
MOKa3aHo, YTO Y€ B T€UEHUE MEPBbIX CYTOK KOHTpa-
JaTepajibHasg TMOYKa KOJOHMU3UPYETCS ypomaToreHaMu
M B Hell TakXke pa3BUBAeTCsl OCTpasi BOCIAJIUTeIbHasi
peakiysi, TOJIbKO OHa HMKOTJAa He JOCTUTaeT TSKeCTU
MOpaXXeHUsT OKKJIIO3UPOBAaHHON MOUYKHU.

MpbI nojlaraeM, 4To MpU Pa3BUTUM OCTPOTO OJHOCTO-
POHHEro OOCTPYKTUBHOTO MHeIOHedpuTa, COMpoBO-
Xaaolerocs O6akTeprueMueil, MPOUCXOIUT MOpaxeHne
KOHTpajiaTepajabHO MOYKU U MH(OUIIMPOBAHUE MOYU B
KOHTpajaTepajlbHbIX BEPXHUX MOYEBBIBOASIIUX MyTei,
YTO U OOYCJOBIMBAET JOKAa3aHHOE IMOA00Ue My3bIPHOM
U JIOXaHOYHON MOYM IO OakTepuajbHOMY MPOGUIIIO.
ITpuHuMas BO BHUMaHME, UYTO IMy3bIpHAsi MoYa 310pO-
Boro ueyioBeka U 6ospbHOro OMBMII comepxut acco-
HMalMyu a3pobOB M aHad’poOOB, MATOTEHHYIO pOJib B
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Pa3BUTUU OCTPOTO MUEIOHEPPUTA MOXKET ChITPaTh JTUOO
OIMH MMKPOOPTraHU3M, JMOO accoumanus OaKTepwii.
B cBs13u ¢ 3TUM HEOOXOAVMbI HOBbIE UCCIIEAOBAHUS T10
atruonoruu u natodusnogoruun OMBMII.

3akmouende. MuUKpoOMOTa JTIOXaHOUHOM MOUM TIpU
OOII BcnencTBUe KaMHSI MOYETOYHMKA WISHTUUYHA
MUKPOOMOTE My3bIPHOI MOYM KaK IO CIEKTPY, TaK U IO
YPOBHSM OaKTEpUYPUM PA3IMYHBIX TAKCOHOB MUKPOOP-
raHu3MoB. MUKpOOMOTa ITy3bIPHOI 1 JIOXaHOUYHOI MOYH
MPaKTUUECKN HE U3MEHSIETCS 3a MEePBbie YeTBEPO CYTOK
OOII. B cBs31 ¢ 3TUM 0aKTepHOJOTMYECKOE UCCIIeI0Ba-
HUe My3bIPHOI MOUHU, TPOU3BOIMMOE Ha PacCIIUPEHHOM
Habope MUTATENbHBIX Cpell, aOCOMIOTHO COOTBETCTBYET
KIMHUYECKOM 3ajade 1O ONpeAesIeHUI0 3THUOJIOrrYe-
ckoro ¢akropa BocraneHusi. B moue npu OOII cpenu
KaHOHMYECKUX MaTOreHOB JOMUHUPYIOT MPEACTABUTEIN
cemelictBa Enterobacteriaceae (E. coli, Klebsiella spp).
bonee yem B 90% ciydaeB UM COIYTCTBYIOT HEKIIOCTPH-
IHalbHbIe aHA’poObl. B 3HAYMTEIbHONM YacTH CiIydaeB
ypoIaTOreHbl 0OHAPYKUBAKOT B JIOXaHOUHOW MoOYe Ipu
OOII B koHueHtpauusix <10° KOE/mn. JlanHbiii (akrt
TpeOyeT MepeoleHKN MOHITUS KIMHUYECKA 3HAYMMOM
oakTepuypun nipyu OWMBMII. TpeOylor najabHeiiero
U3y4YeHUsT ¥ aTo(U3UOJOTUIECKIEe MEXaHU3MbI UH(Y-
LIMPOBAHMSI OPIraHOB MOYEBBLIBOASAIINX MYTeil P OITHO-
CTOPOHHEM OKKJTIO3MU BEPXHUX MOUEBBIBOISIINX ITyTEH.
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Llenv: nposecmu ananu3s s¢ppex musrocmu u b6e3onacrocmu aanapockonuyeckoil nueasoaumomomuu (J111)
6 Xupypeuu KopaniosuoHo2o He(hporumuasa.

Mamepuansr u memoost. Ilposeden myabmuyeHmposgoi pempocneKmuGHblll AHAAU3 Pe3yIbmamos
JIII, evinonnenuvix 6 nepuod c aneaps 2004 no dexabps 2016 e. Kpumepuu eKawueHus: nayueHmst ¢
Kopannoguonvimu Konkpemenmamu Ks— K4, noosepenymote JI11 6 kauecmee anvmepHamugol nepKymanHol
Hegpoasumompuncuu. OueHusaru Yacmomy pazeumus U CMpyKmypy UHmMpa- u nocaeonepayuoHHbIxX
OCA0JICHEHULL, NPUMUHbL KOHEEPCULl 00CmYna, a makice NPoJoANCUMENbHOCMb ONEPAUUU U CIMAYUOHAPHO20
JeyeHust 00AbHbIX, CeneHb INUMUHAUUY KAMHeLL.

Pesynomamot. Kpumepusm exniouenus coomeememeosanu 137 nayuenmos, uz nux 78 (56,93 %) mysucuun.
Jlemanvrocmu u Koneepcuii docnyna He 6vi10. Hnmpaonepayuontble ocaoxchenus 603nukauy 2 (1,46%)
nayuernmos. IlpodosycumenvHocms emewamenscmea cocmasuaa 130 [100; 150] mun npu obseme
kposonomepu 150 [100; 200] ma; Heobxodumocmu 6 eemomparnchyzuu He 803HUKAO HU pazy. COBOKYNHbLI
noKazamens NOCAONEPAUUOHHbIX 0ca0xcHeHul cocmasun 5, 1 1%, snumunayuu Kamueil yoaiocs docmu4s 6
86, 13% nabarodenuil, npoooadcumenbHoCHb NOCACONEPAUUOHHO0 NPedbleanUs 8 CMAyUOHApe COCMAasUAa
7[7; 11] oneil.

3axarouenue. [pu naruuuuy n10mHO20 KOPAALOBUOHO20 KAMHS, HAULEUHbIe OMPO2U KOMOPO20 COOMEEMCMBYIom
duamempy ux uieex, pacnoNoNCeHH020 6 00AbUIOL «BHENOHeUHOU» N0XAHKe, AANaApOCKONUYeCKas
NUEA0AUMOMOMUSL CAYIHCUM AAbIMEPHAMUBOL He IOABKO «OMKPLIMOMY», HO U NEPKYMAHHOMY BMEeUlamenbcme).
Kawueswie canosa: KOPanno8uoHblil He(hpoAUMuUa3,; AanapoCKOnU4ecKas nUea0AUmomomus
Asmopbl 3aseaat0m 06 omcymemeuu Kongaukma unmepecos. s yumuposanus: Kouxun A. /1., lanaamos D.A.,
Medsedes B.JI., bukxmumupos P.I., Mapmoe A.I., Cespiokoe D.A., Hosukos A.b., Canxcapos A.E.,
Cepeees B.I1. Yponoeus. 2017,3:40—45

Doi: https: //dx.doi.org/10.18565/urol.2017.3.40-45

BBenenne. MouekamenHast 6ose3nbr (MKB) ocrta-
eTCsS caMBIM paclpoCTpaHEeHHBIM 3a00JeBaHUEM B
YPOJOTHY BHE 3aBUCHMOCTU OT HAaIlMOHATBHOU W
TreHJEePHON MpUHAIIEKHOCTU. 3a IocieaHue 12 ner
a0COJIIOTHBI TIPUPOCT 3apEeTUCTPUPOBAHHBIX 00JIb-
HbIX B Poccunm cocraBun 846 570 yenosek (+34,5%)
[1]. B cBOIO 0uepens okoiio 15% aMepuKaHIIEB TaKKe
CTpamaroT ypOIMTHA30M, a YacTOTa peIManBa 3a0071e-
Banus B CIIA mocturaer 50% [2, 3].

3a 40 ner, c rex mop Kak 1. Fernstrom u B. Johannson
BIEPBbIe BBIMOJHUIN YPECKOXKHYIO MUETOTUTOTO-
MU0, TIepKYTaHHbIe TEXHOJOTUM IPOYHO 3aHSJIU
MECTO «30JIOTOTO» CTaHAApTa B JICUEHUM MOYEUYHBIX
kamHelt [4, 5]. Kak mpaBuio, nepkyrtaHHasi He(hpo-
murorpuricust (ITHJI) mo3Boisier n306aBiasaTh 00JbHBIX
OT KOHKPEMEHTOB 3a OIHY OTlepallnio, B KpaTyaniime
CPOKM TOCTHUTAIM3aUMU U C TPUEMJIEMBIMM ITOKa-
3aTeNIsSIMU OCJOXHeHui. Hawmbosee xapaKTepHBIMHU
U3 KOTOPBIX SBIAOTCS nuxopanka (9—15%), xpo-
BoreueHne (8%), cemncuc (1-5%) m rumgpoTropaxc
(2%); ipu 3TOM HEOOXOTUMOCTh B TeMOTpaHChY3NHU
BO3HUKaeT B 5—18% HaGmonmenuii [6—9]. Tem He
MmeHee addexkTuBHocTh ITHJI TeMm HUXe, yeM OoJiblie
pasMep kamHs. [Ipu KopamioBuaHOM HedpoauTHA3E

(KH) B mopmaBasitoiieM OOJIbIIMHCTBE CyyaeB HEOO-
XOAUMO (DOPMUPOBAHUE NOMOJHUTEIbHBIX YPECKOXK-
HBIX JOCTYIIOB, BBINIOJHEHWE OTAIHbIX OIepalui
win ux couetanue [10]. ITociaenHee COMIPSIKEHO C
MOBBILIEHHBIM PUCKOM OCJIOXHEHUU U OCTaBJIEHHBIX
¢dparmenToB. Tak, M. Desai u coaBTt. [6], cpaB-
HuBasg pesyabraTtel [THJI mpu KopanaoBUAHBIX U
HEKOPAUIOBUIHBIX KaMHSX, MOJYYUIU CTaTUCTUYE-
CKM 3HauMMOE yBeJUUYEeHUE Yuciia OCJIOXHEHUN Mpu
yYMEHBIIEHUU MMoKa3aTens «stone-free» B rpynme KH.
B uccnenosanuu A. el-Nahas u coaBT. [11] «<Hanuuue
MOJIHOTO KOpajjla» CTalo HE TOJbKO MPeauKTOPOM
pe3uayanibHOro HedpoauTHasa, HO U HEe3aBUCHUMBIM
(hakTOpOM pHCKa pa3BUTUS KaK UHTPaA-, TaK U TTOCIe-
OIepalMOHHBIX OCMOXHEeHUI, a npuMmeHeHue [THII
KaK MOHOTEpamnuu B IMOJOOHBIX CUTyalMsIX TMO3BO-
JIMJIO TOOUTHCS MOJTHOU BAMMUHALIMM KAMHEH JIUIIb
MOJIOBUHE 00JIbHBIX. CXOXUe pe3yabTaThl MPOCIEKU -
BalOTCs ¥ B pabOTax OTe4eCTBEHHBIX aBTOPOB [12, 13].

Taxum o6pa3zom, Tpy KOPaJJIOBUIHBIX KAMHSIX TIep-
KyTaHHble BMEIIATENbCTBA COMPSIKEHbI C BHICOKUM
pUCKOM pa3BUTHST ocioxHeHnit [6—14]. Tlocnennee
00CTOSATENILCTBO HE MO3BOJISIET OKOHYATEJIbHO U30a-
BUTBHCS OT TPAIAULIMOHHBIX «OTKPBITHIX», T€MOHCTPU-
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PYIOILIMX BBICOKME ToKazaTeau «stone-free» Ha ¢hoHe
npuemiaemMoir MopougHoctu [15—18]. Ha mocnennue
0 CHUX IIOp IMPUXOAUTCS OKOJO 5% OT BceX BMe-
IIaTETbCTB, BBIMOJHIEMBIX B Pa3BUTBIX CTpaHax IO
nosoay yponutuasa [19]. B. Matlaga u coasrt. [20],
nmposeast 3a 3 roma 986 pasaMUHBIX OMEpalyii IMo
ITOBOAY TIOYEYHBIX KaMHE#, OTHaIW IpPearnoYTeHHE
«OTKpPHITBIM» B 4% cinydaeB. IlomaBisiomiee 60Jb-
IIMHCTBO 3TUX NMauueHToB cTpaganu KH [20].

Pa3BuTre SHIOXUPYPTUU CBEJIO K MUHUMYMY JOJIIO
TPAAUIIMOHHBIX BMeELIATeNbCTB. DPOHEeKTUBHOCTD
1 0e30MacHOCTh JIaMapoOCKOMUYECKUX TEeXHOJO-
ruii mo3Boauau EBpomneiickolt accoumanuu ypoJio-
roB (EAY) pexomMeHmoBaTh uMX B KauyeCTBE CTaH-
Japra JiedeHus1 omyxojieir mouku [21]. OmHako B
ciyyae MKDB Bce He Tak omHo3HayHO. OIHM aBTO-
pbl  YTBEPXIAIOT O HEOCHOPUMBIX MPEUMYIIECT-
Bax [IHJI, mpyrme — moaBepraioT 3TO COMHEHUIO
[22—24]. Tem He MeHee, ¢ Tex mop Kak B 1994 r.
D. Gaur u D. Agarwal BmepBble omucaiud Jiama-
pockonuyeckyio nuenonautoromuto (JIII), mHeHue
skcnepToB EAY usmenunocs [25]. Tak, B KInHUUE-
ckux pexkomenpanusax 2007, 2009 u 2012 rr. nana-
pocKomnuyecKkasi XMpyprusi ypojauTuasa mepelnia u3
paspsiia «OTLUU» B «PEKOMEHIOBAHHYIO», a 3aTeM U
B «IIPEANOYTUTEIIBHYIO» COOTBETCTBEHHO («option»,
«highly recommended» u «preferred») [26—28]. Ho
rnocjienHee TMoApa3syMeBaeT JHUIb I CHUTYalluMu,
koraa BeIMoJAHUTH ITHJI mo KakuM-i1ubo mpuyrHam
He TMPeNCTaBIsSIeTCs] BOBMOXHBIM, a «OTKPBITO» — HE
xoTesoch Obl... [Tybnukanuu o pesyabTaTax Jianapo-
CKOTMTMYECKOM THETOIUTOTOMUN KaK aJbTepPHATHUBEI
ITHJI npu KopalJoBUAHBIX KAMHSIX HEMHOTOYMCIIEH -
HBl M, KaK TpaBUJIO, MOCBSIIEHb OTPaHUYEHHBIM
cepUsIM KJIMHUYECKUX HabmoaeHuit [29—32].

Takum ob6pa3zoM, HECMOTpPsI Ha JOCTUTHYTHIE ycTie-
Xu B Oopnbe ¢ MouyekaMeHHOI O0oJie3HblO, Jeue-
HUE KOPAJJIOBMIHBIX KaMHEH IpeacTaBiIsIeT COOOif
Cepbe3HyI0 MpobJeMy, a poJib JAMapoCKOMMYeCKOTo
IOCTyIla B ONEPAaTMBHOM JIEYEHUU TMOJOOHBIX 00JIb-
HBIX He omnpeaeneHa. Hacrosiiasa paboTta mocssiieHa
aHanu3y 3¢hGEeKTUBHOCT U 0€30MacHOCTHU Jiamapo-
CKOMUYECKON MUENTOJUTOTOMUU B XUPYPrUU Kopas-
JIOBUITHOTO HehpoInTHA3A.

Martepuaasl m Metonbl. IIpoBegeH MYJbTULIEHT-
pOBOIl peTpocneKTUBHBIN aHanu3 pe3yabraToB JIII,
npeanpuHATeiX ¢ sgHBapsg 2004 mo nmexkadbpnr 2016
r. TexHuka J1amapocKONMUYECKOM MUETOJUTOTOMUU
onucaHa Hamu panee [33, 34]. Kpumepuu exaio-
Yyenus: TAUMEHTbl C KOPAJJIOBUAHBIMU KOHKpE-
MmeHTamMmu Ks;—K4, moaBeprHyrhie JarmapocKomuye-
CKOIf TIHMEJOJUTOTOMMHM B KauyecTBe albTepHATUBBI
ITHJI. Kpumepuu uckawouenus: TalMEHTHI, TJIOT-
HOCTb KaMHS$I KOTOpbIX cocTaBisiia meHee 1000 HU;
00JIbHbIE BTOPUYHBIM HehpOJUTHA30M Ha ¢HOHE
CTPUKTYPHI JTOXaHOYHO-MOYETOUHUKOBOTO COYCThS,
a TakXe IOJBEPrHyThie aHATPO(PUIECKON (CEKIIMOH-
HOIi) He(PPOJUTOTOMUM; Cllydad KOMOMHALIMU ITHEJI0-
1 HE(PPOJIUTOTOMUM; BMEILIATEIBCTBA TP aHOMAJIUSIX
pa3BuTHsl ToYKu. OrpaHUYEHUi MO MOy, BO3pacTy,
Macce Tejia U IpyruM OOLIMM TMoKa3aTeasiM He ObLIO.

OlLieHWBaJIM 9aCTOTY Pa3BUTHUSA M CTPYKTYPY MHTpa-
Y TIOCJIe0oTIepallMOHHBIX OCJIOKHEHUM, TPUIMHBI KOH-
BepCHUil AOCTyMa, a TAKXe MPOJOJKUTEIbHOCTh OTle-
paluu ¥ CTallMOHAPHOTO JieueHUs1 60abHbIX. CTeneHb

SIMMHUHAIIUM KaMHell uim «stone-free rate» ompene-
JISTM TI0 pe3yJbTaTaM yJIbTPa3BYKOBOTO MIIM PEHTTE-
HOJIOTMYECKOTO KOHTPOJIS Tepe BHINMCKOM Ha aMOy-
natopHoe JiedeHue. Ilpu 3TOM 3HAYMMBIM CUMTATU
pasMep pe3uayalbHbIX (PparMeHTOB, MPEBBICUBIINI
S MM.

[MonyyeHHBIe pe3ynbTaThl CBEACHBI B EIUHYIO
KOMITBIOTEpHYIO 0a3y maHHBIX. [ cTaTMCTHYECKO-
ro aHaju3a McHojb3oBanu f-TecT Student, Kpute-
pun Mann—Whitney, Kruskal—Wallis, Wilcoxon u
x2. Kputndeckuii ypoBeHb 3HAYMMOCTH OBLT TIPU-
HAT paBHbIM 0,05. [Ipu HOpManbHOM pacripeeeHUuU
pe3yIbTaTOB B BHIOOPKE CTATUCTUICCKUIA aHATTA3 ITPO-
BOJWJIN C TIOMOIIIbIO METOAOB ITapaMeTPpUIeCcKOi cTa-
TUCTUKU U PE3YIbTaThl MPEICTABISINCH B BUAE CPEll-
HeTo apudMEeTUIECKOTO U CTAaHAAPTHOTO OTKJIOHEHUS
(M=*0g). B npoTuBHOM cjy4yae MpU HEHOPMaJlbHOM
pacrnpesieIeHUd MCIOJb30BaIn HerapaMeTpUuecKuil
aHaJN3, a JaHHbIE TIPEACTaBICHBI B BUAC MEIUAHbBI U
25-ro u 75-ro mepcentuneir (Me [25p; 75p]).

Pe3syabraTnl. KputepusiMm BKIIOUEHHUSI COOTBETCTBO-
Banu 137 mauuneHTtoB, U3 HUX 78 (56,93%) MyK4uH.
MeauaHbl MHAEKCA MaccChl Teja M Bo3pacTa 00Jib-
HBIX coctaBwim 29 [28; 30] kr/m? m 53 [37; 61] roma
CcOOTBeTCTBeHHO. [lo mMoBomy KamMHe#l J1eBOI TOYKH
omepupoBaHbl 82 (59,85%) uenmoBeka, M3 Hux 21
(25,61%) — TpaHcMe3eHTepHUaabHO. JleTaJbHOCTU U
KOHBEpPCHUI mocTyrna He Obu10. MHTpaomepallMOHHbIC
OCJIOXHEHUsI BO3HUKIM aABaxabl (1,46%). B omHOM
(0,73%) HabmomgeHUU TMPOU3ONIIO0 PaHEHUE MPaBOA
ab0epaHTHON HUXKHEMOJSIPHOW BEHbI, B IAPYrOM —
CTEHKM HUCXOISINEe KUIIKKM Ha dTare ee MOOMIM3a-
nuu. O0a ycTpaHeHbl MHTPAKOPIOpaabHBIM IIIBOM 0€3
nocaeacTBuii. I1ponoKUTebHOCT BMEILIATETbCTBA
B HameM wucciemnoBanuu cocrtaBmwia 130 [100; 150]
MUH npu oobeMme KpoBomotepu 150 [100; 200] mur;
HEOOXOTMMOCTH B TeMOTpaHC(HY3UN He BO3HUKIO HU
pasy. Tem He meHee 4 (2,92%) manmeHTaM oTpedO-
BaJIOCh TOTOTHUTEJIbHOE MEIUKAMEHTO3HOE JIeUeHNE.
Tak, mocieornepauMoHHbIe IUXOpaaKa 1 000CTpeHue
nuenaoHedputa (Clavien ) mocayXxuiau MmoBoaoM K
Ha3HAUYEHUI0 AHTUMHUPETUKOB M KOPPEeKUMU aHTU-
O0aktepuanbHoil Tepanuu. OcnoxHeHus Clavien Illa
B Haulell cepuu 3adukcupoBaHbl Tpvxkiabl (2,19%).
Bo Bcex aTuxX ciayyasix B OJMKallnue I1OCIeOIle-
palMOHHBIE CYTKHU TIOCJE TMHEJIOJUTOTOMUM BO3HU-
KJa HEOOXOIMMOCTh B MMyHKIIMOHHOW HE(POCTOMUU.
JBaxnbl MpUYMHOK (OPMUPOBAHUSI MOUEBOTO 3aTeKa
cTaja HeamekBaTHas paboTa BHYTPEHHETO CTEHTa y
00abHBIX, KOoTOpbIM JIII BhIMONHSIAch 0e3 Hehpo-
CTOMUMU. Y APYTOi MALMEHTKU MPOU30IILIA MUTPALIUS
He(hPOCTOMUYECKOIO ApeHaxa, YCTAHOBJIEHHOTO BO
BpeMs orepalluu. TemM He MeHee BCEe OHU BBINKCA-
Hbl C BBI3JOPOBIEHMEM, a BO3HUKIIWE MPOOIEMBI
yCTpaHeHBl MUHMMAaJbHO WHBa3WMBHO. Takum obpa-
30M, IMOKa3aTejIb MOCAeONepallMOHHBIX OCIOKHEHUIA
B Hameil cepuu poctur 5,11%. Ipu oueHke spdek-
tuBHocTH JIIT pe3unyanbHblii HeppPOJIUTHA3 BHISIBICH
y 19 u3 137 onepupoBaHHBIX MAllMEHTOB — TOKa3a-
Telb «stone-free» coctaBun 86,13%. MenuaHna cpoka
MTOCJIEOTIEPAlIMOHHOT0 TMPeOBIBAHUS B CTallMOHape
coctaBuna 7 [7; 11] nHeii.

Oocyxnenne. HecMoTpst Ha TOCTUKEHUSI COBPEMEH -
HOI ypOJIOTHMH, OMEepaTUBHOE JeueHre KOpaJIoBUI -
HOTro HedpoJuTHhaza MpeacTaBisieT coboil 0cobeH-
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HO cepbe3Hylo mpobiemy. Hemapom B Poccuiickux,
EBponeiickux 1 AMepUKaHCKMX KJIMHUYECKUX PEKO-
MEHIALUSIX 3TOMY MOCBSIIEHBI OTAEeIbHbIC IJIaBhI [15,
16, 21]. Be3ycioBHBIM CTaHIAPTOM J€YEHUS KPYITHBIX
KaMHeil MOYKM ocTaeTcs IMepKyTaHHasi HehpoauTO-
Tpunicus. OnHako ee HU3Kas 3(pHeKTUBHOCTb UMEH-
Ho nipu i1oTHOM KH He mo3BoisieT MoJIHOCThIO OTKA-
3aThCd OT TPagULUMOHHBIX BMeIIaTeabCcTB [15—21].
C apyroii CTOPOHBI, BO3MOXHOCTb PEIJMKALUUA B
JIaTTIapOCKOMUYECKON XUPYPIUM MPUHILIUIIOB U METO-
JIOB «OTKPBITOM» TMpEeaoCTaBisieT 3aMaHUUBYIO Tep-
cnekTuBy 60 oTanuue JIIT oT Kitaccuyeckoi CKphITO
HUCKJIIOUUTEIbHO B JOCTYIIE, OCTaBJISAS CYTh OIepaluun
Hen3MeHHOM. CMBICT MOCAeIHE CBOAUTCS K yaale-
HUIO KOHKpEeMEeHTa Yepe3 pa3pe3 JIOXaHKU C IMOCeay-
IOIIUM BOCCTAaHOBJIEHUEM €€ 1eJOCTHOCTU. UMeHHO
B 3TOM XMPYPIrMYECKOM TpHeMe 3aKJIuyamTcs Kak
MpeuMylIecTBa, TaK U HEJOCTATKU MHUEJOJUTOTOMUM
o cpaBHeHuto ¢ [THJI.

ITockonbpky JIII He mpemycMaTpuBaeT ITOBpEXKIE-
HUS TIapeHXMMBI OpraHa, MUCKJI0YaeTcsl BEPOSITHOCTD
pa3BUTHUS TaKUX OCJOXHeHUH, cBoiicTBeHHBbIX ITTHJI,
KakK MoyeuyHoe KpoBOTeUeHNe U (hpopMUpOBaHUE apTe-
pUOBEHO3HBbIX (pucTya. Tak, B HallleM MCCAeI0BaHUU
HU MMOAO0OHBIX TIP0oOIeM, HU HEOOXOAUMOCTU B T€MO-
TpaHC(]y3uu He BO3HUKIIO HU pa3y. B cBow ouepenb
COBOKYITHBIM ITOKa3aTelb FeMOpparuvyeckux OCIIOX-
HeHuii B padote . C. MepuHOBa U €ro KoJIJIeT cocTa-
B 10,66%, a mepenuBaHUsS KPOBH IMOTpeOOBaIU
5,44% manmeHToB. ABTOPHI OLICHWBATIU PE3YIbTAThI
neueHust 938 6onbHbix KH, moasepruytoix ITHIT u3
MOHO- U MyJabTugocTymnoB. IlepkyranHas Hedpo-
JIMTOTPUIICUSI U3 OJHOTO IPOKOJIa COMPOBOXAaldach
KpoBoTeueHMeM B 9,5% wHabmiogeHuit, Torma Kak
BbIMONIHEHHAasA U3 5 goctynoB — B 50%. Ilpu stom
3MU30NYECKON HEOOXOAMMOCTU B CYMEepCeNeKTUB-
HOI 3MO00MM3alMK, PEeBU3MM TOYKM C YIIMBAaHUEM
ee paH W HepaIKTOMMU M30eXaTh He ymaiaoch [35].
C Touku 3peHUs] HedpoHCOeperaolux TEXHOJOTUi
JIIT TakKe BBIMTPBIIIHO OTJIMYAETCS OT CBOEro OIIO-
HeHTa. He cexper, yro npu ITHJI yacte HedpoHOB
norubaet B pybOLax paHeBOro KaHaja. B cayyasx
IMOJIHBIX KOPAJIJIOB, KOIIa BOZHUKAeT HEOOXOAMMOCTh
B (hOpMUPOBAHUU HECKOJbKMUX MEPKYTAaHHBIX TOCTY-
0B, 00BbEM MOBPEXACHUI IMapeHXMMbl yBEJIMYMUBA-
ercd. Tak, B ucciaenmoBanusix A. el-Nahas u T. Akman
notepu (YHKIUM MOuyku depe3 roa nocie IMTHIT mo
nosony KH cocrasunu 8,5 u 20,4% cOOTBETCTBEHHO
[11, 36].

He meHee Tpo3HBIMU OCIIOXKHEHUSIMU IIEPKyTaHHOM
XUPYPTUU MOYEYHBIX KaMHEH SIBJISIOTCS 000CTpeHue
nueaoHedpUTa U CErcuc, He TTO3BOJISIIONIN T n30eXaTh
netanbHOCTH [6—9, 37]. Kak mpaBuiio, UMEHHO IOcIe
HedpoauToTpuncuu no nosoay KH araku nueno-
HedpuTa HOCIT 0COOEHHO XEeCTOKMI XapaKTep, IIOpoit
TpeOylomuil JTIOMOOTOMUHU, AEKAICYISILUN MOYKU U
JIpeHUpOBaHUS 3a0pIOIIMHHOTO mpocTpaHcTBa [12].
ITo nanneiM A. T'. Maprosa [13], mocieonepaliioH-
HBII THeJTIOHEe(PUT COMPOBOXKIAET He MeHee 25% mep-
kyTaHHbIX onepanuit npu KH. B ynmomsiHyToit pabote
O. C. MepuHoBa u coaBT. [35] aTo oclOXHeHuUe
otTMedeHo y 185 (19,72%) omepupoBaHHBIX, OIHAKO
CTENEHb BBIPAXXEHHOCTU BOCIAJMUTEIbHBIX IIPOSIB-
JICHMM 3acTaBujia NPUOETrHYTh K MeToJaM 3KCTpa-
KOpMOpaJbHO! JETOKCMKALIMU B OTHOIIEeHUU 176

(95,14%) wn3 Hux. B Hamem ucciemoBaHUM TOA00-
HBIX CJyyaeB He ObLJIO, a 000CTpeHuUs mueaoHedpu-
Ta, BO3HMKINNE B 2,92% HaOmOneHnA, moTpeboBa-
JU JIMIIb CMEHBbI aHTHOAKTepUaJbHBIX MperapaToB.
OObsicHeHHEe TOAO0OHOTO pa3jiuuus B pe3yJbTaTax
KpOoeTcsl B 0COOEHHOCTSIX CITOCOO0B M3BJIEUEHUS KaM-
Helt. Tak, TeXHOJOTHUS MEePKYTaHHOTO BMEIaTelbCT-
Ba Toapa3ymMeBaeT paboTy B YCIOBUAX IMOBBIIIEHHO-
ro BHYTPUJIOXaHOYHOTO HAaBJIEHUS, BO3HUKAIOIIETO
Ha (¢oHe uppuraluyd BogHoro pactBopa. IlociaenHee
MPOBOLMPYET MUETOBEHO3HBIN pedIoKC, 0COOEHHO
OTMAaCHBIN B cllyyasix MUOKaJMKca, HEPEAKO COMpPOBO-
KIAIoNIero Kopajulkl. B cBoro odepenb MUETONHTO-
TOMMST OCYIIECTBIISIETCS Yepe3 BCKPBITYIO JIOXaHKY,
a THOHM M3 OJOKMPOBAHHBIX YallleuyeK acCIUPUPYETCS
MOJ MPSIMBIM BU3YaJbHBIM KOHTpOJIEM. DTO IMpOUC-
XOJIUT HAa HU3KOM BHYTPUJIOXaHOUYHOM JaBJICHWHU,
YTO MCKJIYaeT aKTUBALMIO MEXaHU3MOB pedJioKca.
Bonee Toro, B HameM MccieqoBaHUM OOJbIIAS YaCTh
KaMHe# ymajmeHa IIeJTMKOM. B Tex ciyvasx korma
pasMep 4YalleYHBIX OTPOTOB TIPEBHIIIAT AUAMETP
1eeKk, KOHKPEMEHT pacKaJblBaM TaK, YTOOBI yna-
JUTH CHavaJja JOXaHOYHYIO ero yacTh. [1o aBakyauuun
MocjenHel BBIMOJHSIM MEeXaHU4YeCKyl (parMeHTa-
VIO YaIlleYHBIX KOMITOHEHTOB, OYMIIAS TTOJOCTHYIO
CHUCTeMy 1o KoHIa. TeM He MeHee M36eXKaTh pe3nmy-
aJbHOro HedpoauTHa3a HaM He ynajgoch. Kak mpa-
BWJIO, 3TO ObUIM KaMHM, CKPBITbIe B «OTHIHYPOBaH-
HBIX» M30JIMPOBAHHBIX YalllkaX. Pexe ocTaBieHHbIE
00JIOMKHM pacriojlarajJuch B UX IepeIHUX Tpyrmnax,
He TOCTYITHBIX U3BJICUYCHUIO U3 JAITapOCKOIMMIECKOTO
JIOCTyTa BCJIEACTBHE OTPUIIATEIbHBIX YIJIOB aTaku
uHCcTpyMeHTOB. HecMoTps Ha 310, «stone-free rate» B
HallleM ucciienoBaHuu coctaBui 86,13%. [1pu Tex xe
YCIOBUSIX MOKa3aTelb CTENeHU 3MMUHAIIUU KaMHe i
Bapbsupyetcs ot 53,6% nipu mono-ITHJI no 83,8% npu
myabTu-ITHIT [10—12, 35].

IIpn Bcex cBOMX MOCTOMHCTBAX JIAIapOCKOITHYE-
CKas MHUEJOJUTOTOMUS UMeeT yI3BUMbIe MecTa. Tak,
HaM He yaajaoch U30aBUTHCS OT MHTPAOIepalliOHHbIX
ocioxHeHuit (1,46%). Oba BO3HUKIMU TpU HOPMU-
pOBaHMM AOCTyNa K JioXxaHKe Ha ¢oHe BocCMaau-
TEJTbHBIX W3MEHEHWN 3a0pIOIIMHHOTO IPOCTPAHCT-
Ba. BeIpaxkeHHBIe TTapaHePUT U TTETYHKYIUT TTOPOI
HACTOJBbKO IIpeoOpaxaroT aHAaTOMHUIO U COOCTBEH-
HO TKaHu, 4To mepeBondaT JIIT B pas3psn omepauuii
BKCIIEpTHOTO YpOBHS. bojee Toro, comoctaBiieHue
UHGUIBTPUPOBAHHBIX U OTEUHBIX KpaeB MUETOTOM-
HOW paHBI COMPSIKEHO HE CTONBKO C TPYIHOCTIMM
bopMuIpoBaHUSI MHTPAKOPITOPATBLHBIX IITBOB B TECHOM
KOHTaKTe C MarucTpaJbHBIMU COCYOaMH, CKOJBbKO
c uX mpope3biBaHueM. IlocienHee Hepenko CTaBUT
MOJi COMHEHHE FrepMEeTUYHOCTb JIOXaHKU. OMucaHHbIe
00CTOSITeILCTBA BBIHYXXAAMU Mpuberath K ABOMHOMY
IPEHUPOBAHUIO, TIPUHSATOMY HaMU B KOHIIE KOHIIOB
3a cTaHmapT. Ha Hamm B3I/, TUETONUTOTOMMUS TIPH
KH nomxHa 3aBepiiatbCsi 1 BHYTPEHHUM CTEHTUPO-
BaHueMm, u HedpocTomueli [33]. [TogoOHass aBoliHas
CTpaxoBKa MO3BOJIsIET (POPMUPOBATDH JIMIIb «HABOJISI -
IIKMe» MBI U OTKA3aTbCsl OT CTPAXOBBIX MpeHaXkei,
He 3a00Tsich 00 ypuHopee. HakoHell, mMueaoanToTo-
MHs Y MALUUEHTOB C «BHYTPUIIOYEUHOM» JIOXaHKOI
COTpsDKeHa ¢ TaKMUMHM TEXHUUYECKUMU TPYTHOCTIMMU
U pUCKaMH, YTO 11eJIeCO00Pa3HOCTh €€ MCITOJTHEHUS
HaXOJMTCS 3a FPaHblO 3APaBOr0O CMbICIA.
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[MogBomst UTOT HaIleMy MCCIEIOBAHHUIO, MBI COITO-
CTaBMJIM TIOJTYYEeHHBIE HaHHBIE C pe3yJbTaTaMWu,
ONMCAaHHBIMM B COBpPEMEHHOU nuTepaType. Tak, B
2016 r. C. Zhao u coasrt. [38], u3y4yus 6aspl JaH-
Hbeix Pubmed, Web of Science, Wiley Online Library
u Elsevier, mpoBenu MmeTa-aHaiu3, MOCBSIIEHHBII
CpPaBHEHMIO PE3YJIbTaTOB MEPKYTAaHHON U JIaITapOCKO-
MMYEeCKON XUPYPTUHN KPYITHBIX KOHKPEMEHTOB TTOYKH.
AHanu3upys TyONMKAIMM TOCIEIHMX JIET, aBTOPHI
chopMUpOBaIU TPyINy McciaenoBaHusg u3 473 mauu-
€HTOB, OMEPUPOBAHHBIX JlanapocKonuuecku. ['pynmy
CpaBHEHMSI COCTaBUIU 523 yeoBeKa, MOABEPTHYThIE
ITHJI. OTcyrcTBME pas3iuyuili y4eTHBIX MPU3HAKOB
CBOIHBIX KOTOPT ITO3BOJIMJIO TIPOBECTH adeKBaTHOE
CTAaTUCTUYECKOE MX CPaBHEHME U TMOJYIUTDH CIAEHYIO-
mue pesyiabraThl. Tak, HeCMOTpS Ha OOJBILIYIO IIPO-
JgokuteabHocTh (p=0,01), 1amapocKonuyecKue orne-
panuu obecrneynau Jydlire rmokasaTeaun «stone-free»
(p<0,001) 1 orcyTcTBUE HEOOXOAUMOCTHU MOBTOPHBIX
BMmemarenbcTB (p=0,006). bonee Toro, B oTninume ot
ITHJI, conpoBoxXaaanch MEHbIIUM OOIIUM KOJIUYECT-
BoM ocjioxkHeHu# (p=0,03). IIpuyem KpoBOoTeUEHUS 1
HEOOXOAMMOCTb B TeMOTpaHC(HY3UM BO3HMKAJIU TPU
[THJI 3HauutenbHo vamie (p=0,02 u p=0,01 coort-
BETCTBEHHO). B uTore B ciyyasx KpymHoro Hedpo-
JIUTHA3a aBTOPHI KOHCTATUPOBAIM BBICOKYIO 3(dex-
TUBHOCTb JIallapOCKOIIMYeCcKuX TexHojioruit [38]. B
TO e BpeMsl U K aHaJOTUYHBIM BBIBOZAM B CBOMX
MeTa-aHanu3ax npuuau u J. Wang, u X. Rui. OgHako
MaKCHMaJbHOE KOJMYECTBO MALlMEHTOB B OTAEIbHOMI
koropte JIIT He mpeBbicuno 89 uenosek [22, 24].
Takum 06pa3oM, IBATIATUIIATIICTHSS UCTOPUS TIPO-
TUBOCTOSIHUSI TEPKYTAHHOM M JIallapOCKOMMYECKOMN
XUPYPruu HedpoJuTHasza COBepIIua ouyepeaHok
BUTOK CBOEW CIIUpaJIH.

[IpoBoass 0030p COBpPEeMEHHOW OTEUYECTBEHHON
JIATEePATyphl, MBI OOHAPYXWIM, YTO MaKCUMAaTbHBIN
zagBiaeHHbn onbiT ITHJI mpm KH ony6iamkoBan
J. C. MepuHOBBIM M COaBT. B HEOIHOKPATHO YIIO-
MUHaB1Ielica paHee pabote [35]. Bwuimomusas ITHIJI
npu kopamiax Ks—Ks exenHeBHO B TeueHUE LIECTU
MOCJEeNHUX JIET, aBTOPbl HAKOMMJIMU KOJOCCATbHbBINI
OTBIT, O0ECIeUYMBIINI IpeKpacHBIe MCXOIBI Jiede-
HUs. IMEHHO MMO3TOMY MBI CpaBHUBAIN COOCTBEHHBIC
pe3yabTaThl C NAHHBIMM HAIIMX KOJIJIET, TOJTYYUB
ciaenyromuit utor. HecMoTps Ha BO3MOKHO OOJIBILIYIO
npogoxkuteabHocTsh (130 [100;150] MuH B Hameit
cepuu nipotuB 92,7134 .5 mun ripu [THJI), JIIT oka3a-
Jachk Oojiee Oe3ormacHoi. Tak, mocjaeomnepalOHHbIE
ociioxHenusa JIIT ormeuensl B 5,11% HaOiogeHUA.
B cBoio ouepenb 00O0OIIEHHBIM MOKAa3aTedb OCIOXK-
nenuit ITHJI cocrasun 31,34%, npu stom B 25%
cllyyaeB BO3HMKaJla HEOOXOAUMMOCTh B TAKMX METOIAX
ycTpaHeHUsT TIpobjieM, Kak peBusust mouku (0,1%),
Hedpakromus (0,1%), smoomuzanms (0,43%), reMo-
Tpanchysusa (5,44%), sKcTpakopriopaabHas IETOK-
cukamus (18,76%) wnu remomuanus (0,1%). Ipu
COMOCTaBUMBIX cpokax rocnutaiausauuu (JIIT 7 [7;
11] mueir, ITHJT 10,2 [8,6; 12,3] ous) JIIT nmpoxemoH-
CTpUpoOBaja 4yTh Jy4yllMe TMOKa3aTeJu dAUMUHAIIUU
KaMHe#t (86,13 mporus 83,8%). Kpome Toro, mama-
POCKOTIMYECKMI TOCTYIT 00ecTieYMBaeT BO3MOXHOCTD
TIPOBEIEHUST CUMYJIbTAHHBIX U COUETAHHBIX OTepaInii
[39, 40]. Tak, B HameM ucciaenoBaHuu B 13,9% ciayya-
€B IMOMYTHO BBIMOJHSIINCH JAMapOCKOMUYECKHE X0JIe-

LIMCTIKTOMUM, aJJIOTJIACTUKU TIPU MOCIeornepaluoH-
HBIX BEHTPAJIbHbIX, MOSICHUYHBIX U MMaXOBbIX IPbIXkKaXx,
pe3eKIIMU MOYKH MPU KUCTAaX U OMYXOJsX, MUOMIKTO-
MUU.

AKTHBHOE pa3BUTHE B TeUeHUE TMOCIECIHUX JIeT
peTporpagHoii  TpaHCypeTpaJibHOMW KOHTAaKTHOM
HEeDPOJUTOTPUTNICUU JOKA3aT0 CBOO 3(PPEKTUBHOCTD
IIpY KPYITHBIX IMOoYeYHbIX KaMHsX [41]. Ho aTa TexHo-
JIOrus peaycMaTpUBaeT CTI0JIb30BaHUE TAKOTO 000~
pyJaoBaHUS, KakK (HUOPOYpPETEPONUETOCKOI U Ja3ep-
HBIW JTUTOTPUNITEP, a TaKXKe CIEeUMaTbHOTO PacXo-
Horo Mmarepuaja (ruapoduIbHbIe MOYETOUHUKOBBIE
KOXYXW, HUTUHOJOBBIE KOP3UHKU-IKCTPAKTOPHI U
T 1.). [TocneaHee cTaBUT MOJ COMHEHUE BO3MOXHOCTh
MPOBEAEHUS MOMOOHOTO BBICOKOTEXHOJOTMYHOTO U
Ype3BblYaiiHO JOPOrOCTOSIINEr0 BMENIATEJIbCTBA B
MOJAaBISIIOIIEM OOJBIIMHCTBE YPOJOTUYECKUX CTALlM-
oHapoB Poccumn.

besycioBHO NpoBeieHHBI aHAIU3 He JUILeH Helo-
CTaTKOB. DTO PETPOCHEKTUBHOE W HEPaHIOMU3U-
POBaHHOE HCCJIENOBAaHUE C YETKOW Koppeasuuen
MOJIYYEHHBIX PE3yJbTaTOB C OMNBITOM JIallapOCKOIU-
yecKoit xupypruu. TeM He MeHee OHO IeMOHCTPUpPYeT
3(dpexTUBHOCT, U 0€30ITaCHOCTh JIallapOCKOITMYe-
CKMX TEXHOJOTUI B JIeUeHUU KPYIMHOTO He(poauTha-
3a y OTOOpaHHBIX 0OJIbHBIX.

3akmouenne. KpaeyroiabHbBII KaMeHb XUPYPTUHU
KOPAJUIOBUAHBIX KaMHEU KpoOeTcs B KOPPEKTHOM
BbIOOpE crocoba UX yaajdeHUsl Y KOHKPETHOTO MallM-
eHTa. Tak, Mpu HAJIMYMM TJIOTHOTO KOpaJlja, yaliey-
Hble OTPOTH KOTOPOTO COOTBETCTBYIOT AUMAMETPY MX
1eek, pacrojoXeHHOTo B OOJIbIION «BHETTOYEYHOMN»
JIOXaHKe, JJanapockonuyeckast MueJoJuTOTOMMUS Cly-
KUT aJIbTEPHATUBOU HE TOJbKO «OTKPBITOMY», HO U
MepKYyTaHHOMY BMeEILIaTeIbCTBY.
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Y 11 nayuernmoe pazmep obpazosanus 6vin 00 3,0 cm (Tla), y 1 nayuenma — 4,5 cm (T1b).

Ha doonepayuonnom smane u uepes 6 mec nocie onepayuu cem nAyUeHmam 0vi1o npoeederno Y31
¢ donnaepoepagueii, MCKT ¢ konmpacmuposanuem u komnstomeproe 3D-moderuposarnue, komopoe
NOM02aA0 HemKO OUeHUmMb pazmep ONYX0AU, YIMOUHUMb PACHPOCPAHEHHOCHb ONYX01€6020 npoyeccd U
NpOCMpaHCMeeHHoe OMHOUIeHUe 8HYMPEHHell NOBEPXHOCMU ONYX0Ae6020 Y31d K I1eMeHmMam 4auleuHo-
N0xXaHouHoU cucmembl. Bo écex Habarodenusx o0pazo8anus pacnoaazanucs no 3a0Hell Uiy AamepanbHoil
NOBEPXHOCMU NOYKU; 8 HUNICHEM UAU CpeOHeM ceeMeHme; 6e3 UHBA3UU 8 CUHYC.

Mot ucnonvzosanu kpuomawuny 3-20 nokosenus SeedNet gold (Galil Medical), kpuozondwsr IceSeed u
IceRod. Unmpaonepayuonno, HenocpedcmeerHo neped Kpuoabaayueil 8biN0AHANAC, OUONCUS ONYXOAU,
Haau4ue No4euHo-KAemo4H020 PAKa Y 6cex 60AbHbIX (bl10 NOOMEEPIHCOeHO MOPPHOA0UHECKU.
Pezynomamol. laumenvrocms kpuoabaayuu é cpednem — 60 mun. O0Ha onepayus 6biaa 6binoaHeHa
100 IHOOMPaXearbHbiM HAPKO30M, 6 — N00 CHUHHOMO320601 anecmesuell, 5 — nod mecmuoi u 1 — nod
eHympueenHoll anecmesueil. Ilo dannbim Y3-06caedosanus ¢ sxodonnaepoepagueii uepes 6 mec nocie
onepauuu pasmep oopasosanuil y 11 nayuenmos (T1la) ymenvuuacs é cpednem Ha § Mm, npu 3mom 6
Hux omcymcmeosan kpogomok. Ilpu nposedenuu MCKT c¢ 3D-modeauposanuem ommeuasoce makaice
YMeHbuleHue 06paz08aHuil U NOAHOe OMCYCMEUe HAKONAeHUs KOHMPACMHO20 NPenapama auobo ux paouenm
Hakonaenus He npeeviian 10 HU (nepeonauanvho on cocmasnsin okono 200 HU).

Y nayuenma na cmaduu T'1b no dannvim MCKT ommeueno ymenvuienue onyxoau é pazmepe ¢ 4,500 3,7 cm,
00HaKO 6 Heil onpedener yuacmok 00 1,5 cm ¢ 8bICOKUM epadueHmom HaKonAeHUs KOHMPAcmHo20 npenapama.
[layuenmy 6bina nposedena pe3eKuyus no4Ku.

Humpa- u nocaeonepayuoHHbIX 0CA0JICHEHUI 8bI361€HO He OblAO.

Buisoowi. Haxonaennolii onvim no3eonsiem noomeepoums sghgheKmusHocmo u 6e30nacHocms NepKymanHoll
Kpuoabaayuu nod y3-KoOHmposem U paccMampueams ee KaK Memoo bl00pa 045 NAYUEHNO8 ¢ ONYX0Abi0
nouxu 6 cmaduu T'la c rokanuzayueil no 3adnei Uy 1aMePanbHOU NOBEPXHOCHU 8 HUNCHEM UAU CPeOHeM
cezmerme, 6e3 UHBA3UU 8 CUHYC.

Kawuesvie cnosa: Kpuoabaayus, pax nouKu, YpeckodcHas Kpuoabaauus, abaauus paxa nouku

Asmopul 3aseaat0m 06 omcymcemeuu Kongaukma unmepecos. i yumuposanus: Enukees JI.B.,
Thetbouxo I1.B., Anses FO.I., Panonopm JI.M., Amocoe A.B., Anexceesa T.M., Enuxees M.D5.,
Lapuvenxo J.I', Yunenos JI.B., Kozmun JI.JI., Jncaraee 3.K., Tapamxurn M.C. Upeckoxcnas kpuo-
abaayus Onyxoau nouKu nod yabmpasgykoevim koumpoaem. Yponoeus. 2017;3:68—73

Doi: https: //dx.doi.org/10.18565/urol.2017.3.68-73

BBenenne. IlouyeuHo-kimetounslii pak (ITKP) — srto
HauboJiee YacTo BCTPEYAIOIMIACS BUI 3710KAYeCTBEHHO-
ro0 HOBOOOpA30BaHUS MOYKHM; HAa €ro JOJIIO MPUXOIUTCS
90—95% ot Bcex omyxoJieil moyek u okojo 4% ot uucia
BCeX BIUTEIUATbHBIX HOBooOpa3oBaHuii [1—3]. B Teve-
HUE TIOCNIECTHUX JBYX MECATHIICTUIN €KEeTOMHBINM TTPUPOCT
gactothl [TKP coctaBun 2% kak B EBporre, Tak 11 Bo BceM
mupe (maHHble BceMupHO# opraHu3aluy 31paBooxpaHe-
Hust 322013 1.) [2, 4].

Oo6memuposast 3adoneBaemoctb ITKP B 2012 1. cocra-
BuIa OKojio 338 ThIC. Cay4yaeB, MPU 3TOM CMEPTHOCTb
npeBbicuiIa OTMETKY B 144 Thic. [1]. B Poccuu, mo naHHBIM
Poccuiickoro neHTpa MHGOPMALMOHHBIX TEXHOJOTUN M
SMUAEMHUOJIOTMYECKUX MCCIENOBaHWIA B 00JACTH OHKOJIO-
run 3a 2015 ., [TKP 6ot BeIsiBIIEH Y 22 846 4yenoBek, 4To

cocTaBuIo 3,9% OT Bcex BIIEPBBIC BBISIBICHHBIX OITyXOJEit
Pa3IMYHBIX JIOKAJTU3ALUI, TP 3TOM CMEPTHOCTb COCTa-
Buia 8511 ciyuaeB. B TeueHue 1 roma umciio 3apeructTpu-
poBaHHBIX B Poccn HOBBIX citydaeB [TKP Beipociio moutn
Ha 5% |[5]. Poct uncia BriepBEIe BBISIBIIEHHBIX HOBOOOPA30-
BaHUI BO MHOTOM OOYCJIOBJIEH YJIy4IlIEeHUEM TUarHOCTUKU
3a cyeT 6oJiee IMPOKOrO MCTOIb30BAHMS B KIIMHUYECKOM
MPAKTUKE COBPEMEHHBIX JTyYEBbIX METOIOB BU3yIN3aLIK:
VY31, MCKT u MPT. bnarogapst aTum MeTogam CTajio
BO3MOXHBIM paHHEe BbISIBIEHUE HEOOJBIIMX OMyXOoJeii
(cranust T1) [3], Kak mpaBujio, MPOTEKAIOIIMX OECCUM-
nToMHO (60JIee YeM y TIOJIOBUHBI 3a00J1eBIINX) |6, 7].

3a mocieaHue rofbl BO3pocia JI0Jisi OpraHOCOXpaHsi-
IOLIMX MOCOOMI, KOTOPbIE CTaJIM MPUMEHSTLCH HE TOJb-
KO TI0 abCOJIIOTHBIM TMOKa3aHUSIM (OIMyXOJib €IUHCTBEH-
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HOH TIOYKM, ABYCTOPOHHHWE OIYXOJM), a BCe yvallle —
0 OTHOCHUTEJTbHBIM M M30MpaTeIbHBIM TToKa3aHWsIM. Bo
BCEM MUpe HaOMIONAeTCsl TEHACHIIMS K CHYDKCHHIO TPaB-
MaTUYHOCTU omnepauuii [4]. Ha ceromHsgimHuii neHb B
BEIYIIMX YPOJIOTMUECKUX LIEHTpax Mupa He Oonee 5%
BCEX MPOBOIMMBIX BMeLLIaTeIbCTB OTKPHITHIE [8]. Ha choHe
CTpeMJIEHHS K CHUXKEHUMIO MHBAa3WBHOCTH OOJIBILYIO MOMY-
JIIPHOCTb HAOMpPaeT TaKasl aTbTepHATHBA XUPYPTUIECKOMY
JIEYeHUIO, KaK Kproadialus.

BriepBbie Kproabiaius paka TOUYKM Obljla BBITIOJHEHA
emie B 1974 1. B aKcnepuMeHTe Ha XXUBOTHBIX [9]. OnHako
BBUIy TEXHMUYECKUX TPYAHOCTEH (rpoMo31aKasi KOHCTPYK-
LMsl KPUOMAIIMHbBI, TOJCTbIE KPUO30HIbI M OTCYTCTBUE
KOHTPOJIS 32 TIPOBENECHMEM TIPOIIEAYPHI) METOI HEe CyMer
00pecTy MOMyJISIPHOCTh. TeXHUYECKMI IPOrpecc 1 IOosIB-
JIEHV€ HOBBIX JIy4€BbIX METONOB HccienoBaHus B 1980-x Ir.
BO3poaMIM MHTepec K Kpuoxupypruu [10]. 1 yxe B 1993 1.
G. Onik u coasr. [11] onmy0arKoBany TaHHBIE O KOHTPOJIE 3
rpoueccoM (opMUPOBAHUS JIEASHOTO Il1apa MU TOMOILIU
yabTpasByka. A B 1994 r. anrnuiickum yuenoim F. Lee Obutn
pa3paboTaHbl U TIPUMEHEHBI TeMIlepaTypHbIE CEHCOPHI,
TIPY TTIOMOIIIM KOTOPBIX 00ECTIEUNBATIOCH TOUHOE TOCTIKE-
Hue Tpedyemoii TemrepaTypbl [12]. Yxe B 1995 1. B AAnoHumn
nokropoM M. Uchida OGbuia BbITIOJHEHA YpeCKOXKHAsT KpU-
oabnanusi omyxoiu mouyku uenoBeka [13]. PaspyieHue
TKaHel BO BpeMsI KpMOoaOIaIK CITYKUT Pe3yIbTaTOM JIBYX
TIOC/IEOBATETHHBIX 3TAITOB: 3TAIl 3aMOPO3KM — BO BHEKJIE-
TOYHOM TPOCTPAHCTBE (DOPMHUPYIOTCS KPUCTALIBI JIbAa,
YTO BEAET K POCTy OCMOTUYECKOTO AABJICHUSI; MOC/eaHee
BbI3bIBAET aKTUBHYIO T dY3UI0 KUIKOCTU U3 KIETOK, TEM
CaMbIM aKTHUBUPYs MPOLIECCHI allONTO3a; 3aTeM KPUCTaJLIbI
JbIa GOPMUPYIOTCS yKe BO BHYTPUKICTOYHOM TTPOCTpaH-
CTBE, MOTEHLMPYS IUTOTOKCUYECKUI 2(DPeKT;

aman ommaueaus — Ipu OTTAUBAHUM M3-3a TIOBPEXIIe-
HMSI KJIIETOUYHBIX CTPYKTYP BO3HUKAIOT OTEK, OKKJIIO3UST U
TPOMOO3 COCYIOB, UYTO B UTOTE TIPUBOIUT K HEKPO3Y OIy-
X0JIeBOro obpasoBaHusi [14, 15].

Kpuoabnammst omyxond MOYKM MOXET OBITh BBITIOJ-
HEHa pa3HBIMU JOCTYMAMM: OTKPBITBIM, JIarlapOCKOIIH-
YeCKUM M YPECKOXHBIM. PellieHre o KOHKPETHOM BUIE
JIOCTyMa TMPUHUMAETCS C YYETOM JIOKAIM3alUUd OIyXO-
J. Jlydiiue pesynbTaThl Kproabialuuy TOJydeHbl Tpu
9K30(DUTHOM pACITOJIOKeHUN omyxomn (25% nmame-
Tpa OITyXOJM HAXOOWTCSA B TapaHe(palbHON KIeTJaT-
Ke) [16]. B Hacrosiuee BpeMst OTKPBITBIN JOCTYIT (BBUIY
CBOEli TpaBMAaTMYHOCTM) MCIIOJIb3YETCSl KpaliHe peaKo
[14, 17]. Inst BbIMOMHEHUS] KpUoabjalMu Tof, Janapo-
CKOTIMYECKMM KOHTPOJeM HEOOXOIUMbl TPOBEIECHUE
MHTYOAIIMOHHOTO HapKo3a M TeXHMYEeCKOe ObecIieucHue
B BHUJIE JIATIAPOCKOITMIECKOTO YIBTPa3BYKOBOTO MaT9H-
Ka JIJIS OLEHKU PaclpoCTpaHeHus JieasgHoro mapa [18].
B cBoto ouepenpb ypeckoxkHass Kproaodnaiys MOXeT OCy-
LIECTBIISITHCS 10T KOHTpoJieM yabTpa3Byka, KT win MPT
[16]. BaxHo OTMETHTH, YTO MPHU TIPOBEACHUU OIEpAIII
rnox Y3-KOHTpOJIeM HEeOOXOOMMO ITPOBOAMTH BU3YaIM-
3alIMI0 C HECKOJBKHMX TOYEK, TaK KakK (DOpMUPYIOIIHIACS
JIEASTHOM 11ap B 3HAYMTEJIBHOM MEpe CHIXKAET BUIUMOCTh
[16, 19]. Be3ycaOBHBIM OOCTOMHCTBOM YPECKOXHOIO
JIOCTyTIA SIBJISIETCS BO3MOXKHOCTD BBITIOJTHEHUS OTlepalniu
1011 MeCTHOI1 aHecTe3ueii [20].

Lexs padotel: olleHUTH 3(D(PEKTUBHOCTL M Oe3omac-
HOCTb KpMOAOJIaIMM OIMYXOJW TIOYKH TIOJ YIBTPa3ByKO-
BBIM KOHTPOJIEM.

Martepuajibi 4 MeTobl. B riccienoBaHuM NpUHSIIM ydac-
THe 12 manueHToB B Bo3pacTe oT 52 10 76 jeT (cpeaHuit

Puc. 1. YabrpassykoBas aonmjieporpadus cocya0B NOYKH
(cTpesikoii 0003HaY€EHO OMyX0JIeBOe 00Pa30BaHNUE)

BO3pacT — 62,5 rona), KOTOPBIM BBIMOTHSIACH YPECKOXK-
Hast KpUOJECTPYKIIUS OMmyXoju mouku. [leproa Habmome-
HusT coctaBui 8 Mec. Bee 12 BMemaTeIbCTB ObLIN BITION -
HEHBI OTHUM XMPYPTOM.

Y 11 naumentoB TTKP coorserctBoBan cramuu Tla
(pa3mep omyxonu a0 3 cM), y 1 — craguu T1b (pa3mep
onyxonu — 4,5 cM). B 8 ciryuasix ormyxoJib JJoKaau3oBajach
cripaBa, B 4 — cieBa. Ha noomnepanmoHHoM 3Tane ObLia
TIPOBeIeHa OIIEHKAa XapaKTepUCTUK OITYyXOJIM II0 IIKaje
PADUA (Preoperative aspects and dimensions used for
ananatomical). ¥ 8 maiueHTOB OHa cocTtaBmiIa 6—7 Gai-
J0B (HU3Kas), y 3 — 8—9 (cpeansist) uy 1 — 10 (Bbicokas).
Kpuroabnanys BbIMOMHSIIACH C UCTIONIb30BaHUEM KpUOMa-
mrHbI 4-to okoneHust SeedNet Gold («Galil Medical»)
u kpuo3oHoB IceSeed win IceRod nuamerpom 17-gauge.
Hammaue Tex v MHBIX KPTO30HIOB 00YCIOBIEHO pa3Jiv-
qyreM 30H (hOPMUPOBAHUS JISATHOTO I1apa.

Ha osrame mnpemomnepallMOHHOro 00CIeIOBaHUS BCEM
nauueHTam rposoauioch Y3U ¢ nonmuieporpacdueii (puc.
I). Bo Bcex HabmoaeHUSIX 00pa30BaHMs pacoiarajuch mo
3amHe WM JIaTepabHOM TIOBEPXHOCTH TIOYKU B CPEIHEM
WM HIDKHEM cerMeHTe. [TomoOHast ToKaM3aIst OImyXoJTH
JesaeT ee HanboJjee TOCTYITHOM T TIPOBEIeHNST KPUO30H-
1oB. [Tomumo Y3U kaxnomy narmeHTy BeinoaHsan MCKT
MOYEK C KOHTpacTUpoBaHUeM (puc. 2) U KOMIbIOTEPHOE
3D-monenupoBanue (puc. 3). [locneaHee mo3BoJIsSLIO Olie-
HUTHh HE TOJBKO pa3Mep OITYyXONM, HO M PacHpOCTpaHeH-
HOCTB OIyXO0JIEBOTO TTpoIIecca, a TAKKe MPOCTPAHCTBEHHOE
OTHOIIIEHUE BHYTPEHHEH TTOBEPXHOCTH OITyXOJIEBOTO y371a K
aJIeMEHTaM YallleYHO-JI0XaHOYHOM CUCTEMBI.

Onepaluio MpOBOAWIN B HECKOJIBKO 3TAIOB.

Ha mepBoM aTamne HaMu OCYILIECTBIIsIaCh MHTpaorepa-
[IMOHHAsI YJIBTPa3ByKOBas HABUTAIMS W IDIAHMPOBaHUE
pAacCITONIOKEeHHsT 30HIOB B OIMYXOJM. 3aTeM BHIITONHSIACH
IyHKIIMOHHas1 Ouoricus oOpa3oBaHusl. Bo Bcex 12 ciy-
yasgx Haamuue ITKP Obl1o moaTBep:KAeHO TMCTOJOTMYe-
cku. Jlajgee MpoOBOAMIOCH TECTUPOBAHUE KPUO3OHJIOB.
Ero uenblo crana olgHKa paboTOCIIOCOOHOCTU 30HIOB U
aleKBaTHOCTD TTOIA4YM Ta30B. YeTBepTHIi 3TAIl OTeparim
3aKITIOYaJiCsl B TPOBEICHUM KPUO30HIOB B OITyXOJIEBHIIA
ouar. B cpenHeM Ha yCTaHOBKY OJTHOT'O 30H/1a YXOIMJI0 5—8
MUH (puc. 4). lanee cnenoBaj 3Tan KOHTPOJIBHOTO YJIBTPa3-
BYKOBOT'O MOHUTOPMHTA U OLEHKU MPaBUJILHOCTU yCTa-

80

YPOIOIN4, 2017 / UROLOGIIA, 2017



Puc. 2. MyabTucnupaibHas KOMIBIOTEPHAS TOMOTpadus moyeK ¢ KOHTPACTUPOBAHUEM
(CTpesiKoii 0TMEYEHO ONyX0JIeBOoii 00pa3oBaHue)

Puc. 3. Ilpenonepauuonnoe komnbiotepuoe 3D-monenuposanue

HOBKM 30HI0B. DTan abyaluy 3aKiodajicsd B nojaaye o
KPMO30H/IaM aproHa, KOTOPbIii B COOTBETCTBUU C 3 PeK-
ToM JIxxoynsi—ToMcoHa, paciupsisich 1O Mepe BbIXola B
TKaHHU, OXJIAXIAT UX JI0 TeMITepaTypsl oT -40 mo -60°; ipu
9TOM TPOMCXOMIIA 3aMOPO3Ka OMYXOJIU U (hOPMUPOBAJICS
JensgHoi 1ap. s rapaHTUPOBaHHONM abjallMy OITyXO-
JIEBOII TKaHM 30Ha JICASHOIO Ilapa J0oJKHA (BU3YyaJlbHO)
pacnpoCTpaHUTLCS Ha 3—5 MM 3a TpaHMIIbl OIYXOJH.
JlitenbHOCTD 3Tana coctaBuiaa 10 MuH. 3aTeM HacTymaji
LIMKJ TIACCMBHOW Pa3MOPO3KU IIUTEbHOCTBIO OKOJIO
6 MWH; TIOmaya Tra3oB OTCYTCTBOBAsA; MPOXOAMIIO Tac-
CUBHOE CHWXEHHUE Temreparypbl. [lanee ciemoBai LKKI
AKTMBHOM Pa3MOpPO3KHU JUTUTETbHOCThIO IPUMEPHO 2 MUH;

TP 5TOM I10 30HIaM HAUMHAaJIach [101a4a rejivsi, KOTOPbIid
(B COOTBETCTBUU C BBILICONMMCAHHBIM 3(P(HEKTOM) TTOTHU-
MaJl TeMITepaTypy TKaHel 10 HOPpMaJIbHBIX 3HAYCHUIA.
PesynbTatel. [IpomoskuTesbHOCTh Kpuoabjauuu B
cpenHeM coctaBwia 60 MuH (oT 48 no 85 mumH). OnmHa
orepanusi Oblla BBITIOJIHEHA IO SHIOTpaXealbHbIM
HapKo30M, 6 — 10 CIIMHHOMO3IOBOI aHeCTe3uei, 5 —
O]l MECTHOH (B KaYeCTBE MECTHOTO aHECTETUKA UCITOJIb-
30Bajli PAcTBOp pOMNMBAKaWHA THUAPOXJIOpUIA 2 MI/MI
06beMoM 50 M1) 1 1 — ron BHYTPUBEHHOM aHeCTe3Uel.
Ilpn ynbTpa3ByKOBOM 0OCIIEIOBAaHMM 4Yepe3 6 Mec
rnociae omepauuu y 11 maumeHtoB co cragueir Tla
00beM 00pa30BaHUIT YMEHBIIWJCS B CpeIHEM Ha 8 MM.

:'-‘."7"
i
-

Puc. 4. Dran 4pecKOKHOIi MyHKIUH OMYXO0JIH MOYKH
1o Y3-KOHTpoJieM

Puc. 5. Pe3yabraTbl yJIsTpa3ByKoBoii-onmieporpadumn
COCY/IOB MOYKH Yepe3 6 Mec. mocjie onepanuu
(cTpesikoii 0003HaY€EHO OMyX0/IeBOe 00Pa30BaHNUE)
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Puc. 6. lannbie 00cie0BaHKS NALMEHTA Yepe3 6 MecsleB Mocje onepanim

a — MCKT noyek ¢ KOHTpacTUpPOBaHMEM (CTpesiKa yKa3bIBaeT Ha 30HY Kproabialiuu), 6 — KoMmrblotepHoe 3D-MonennpoBaHue.

CrpyKkTypa 00pa3oBaHuili ”3BMEHWIACh, CTaB 0oJiee TUIIep-
9XOreHHoM. JJaHHbIe aXogonIieporpacdun yKa3bBaIu Ha
OTCYTCTBME KPOBOTOKA B X MPOEKLUU (puc. 5).

[Tpu MCKT u 3D-MonenupoBaHUM TaKKe OTMEYaaoch
yMeHbIIIeHNe 00pa3oBaHMii B pasmepe. boree Toro, rpa-
JMUEHT HAKOTIICHHSI KOHTPACTHOTO TTperapaTa JIM00 OTCyT-
ctBOBaI, 60 He npesbiman 10 HU (puc. 6 a, 6).

¥ nauuenTa co craaueit T1b (pa3mep omyxonu — 4,5 cM),
no naHHbiM Y3U u MCKT, yepe3 6 mec mocie omnepa-
MM OTMEUYEHO YMEHBIIeHHUE OITyXoiu B pa3mepe oT 0,8

10 3,7 cM; OTHAKO B €€ IPOEKILIMU OIpeaesisics YUacTOK
pasmepoM 110 1,5 cM ¢ BBICOKMM TpagydeHTOM HaKoOILIe-
HMs KoHTpacTHoro mpernapara (100 HU; puc. 7).B nanb-
Hel1eM MalueHTy Obljla BBIMOJHEHA JIarapoCcKomuecKast
pesekums mouku. Orepalivist TIpoIia 6e3 OCIOXHEHMIA.
l'ucronornyeckoe 3akioueHMe: 30HA HU3KomUMGhepeH-
LIMPOBAHHOTO CBETJIOKJIETOYHOTO paka pa3MepoM 0
1,5 cM ¢ OOLIMPHBIMM 30HAMM TeMOpparuyd M HeKpo3a.
B 30He 1HA pe3eKlMM OIMyXOJIEBOrO pocTa He OOHapyXKe-
Ho. B moueuHoli mapeHxuMe — TIpU3HaKU He(pporuapo-

Puc. 7. Jlannbie KT nmamuenta ¢ onmyxodbio nouku craauu T1b 1o (a) u yepe3 6 mec. nociie
(6) onepanyuu
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Puc. 8. Makponpenapart onyxoJiu OYKH 1ocjie
KPHOIECTPYKIMH

3a, TUTEpeMUsl KIyOOUKOB, ouaropasi INepuBacKyJsSIpHast
mmmMbonmrTapHas uHGuWiIbTpanus. IlocneonepalunoHHbII
nepuoa mpotekan 0e3 ocodbeHHocTelr (puc. &). Hamu He
OBbLUTO OTMEUEHO TOCIEOTePALIMOHHBIX OCIOKHEHUH TSKe-
nee I crenenu no mkane Clavien—Dindo. M3meHeHuit B
J1TabopaTOPHBIX MOKa3aTeNsIX (KpeaTHHUH, a30T, MOUYEBUHA)
HE BBISIBJIEHO. DKCKpeTOpHasi (DyHKIIUS TTOYeK COXpaHeHa.
B Hacrostiiee Bpemst pomosrKaeTcsl HabToneHNe 3a Tal-
€HTaMM C LIEJIbIO OLIEHKY OOIIel 1 0e3pelIuIBHOI BbIKI -
BaGMOCTH, a TaKxKe OOLIMX (DYHKIIMOHATBHBIX PE3YJILTATOB.

3akmouenne. UpeckoxHasi Kproabaalus Mo yabTpas-
BYKOBBIM KOHTpOJIeM siBJIsieTcs1 3h(peKTUBHOM 1 Ge3omac-
HOM METOIMKOW JieYeHUs] OOJIbHBIX C OMyXOJbIO MOYKHU
cranuu Tla ¢ nokanu3auyeii 1o 3agHell WK JaTepaJbHOI
TTOBEPXHOCTH B HIDKHEM WITU CpETHEM CETMEHTe Oe3 MHBA-
31U B ITOYEYHbIN cuHyc. HecMoTpst Ha HeOOoJIbII0e KO-
YeCTBO TMAIMEHTOB M OTHOCUTEJIBHO KOPOTKMil TMepHos
HaOJIo/IeH s], B Hallleli paboTe OblIa TPOoIeMOHCTPUPOBA-
Ha BbIcOKast 3(pheKTUBHOCTb Kpruoadnauuu. CTOUT OTMe-
TUTh, YTO MCIIOIb30BaHHAsa Hamu 1mKania PADUA mo3Bo-
JIWJIA OLIEHUTh ¥ CUCTEMATH3UPOBATh TPeaoTepalliOHHbIe
MoKa3aTev JIOKAIM3alUuKU OIyXOu (pa3Mep, OTHOILIEHUE
K YallleyHO-JIOXaHOYHOI CUCTEME, PACITOJIOKEHUE, XapaK-
TEP OIyXOJIEBOTO TIpoliecca: SK30(UTHBIA WU 3HIO0-
(uTHEIN), omHaKO TpeOyeTcsl malbHEHIIas OIleHKA ce
a¢dexTuBHOCTA (TIpU IUIAHUPOBAHUM KpHOAOIAINN).
B nmanpHeiiiem IutaHuUpyeTcsl IMPOOOJIKUTH HaOIIome-
HUE 32 BCEMU MAlMEHTaMHU Ul OLIEHKM JOJTOCPOYHOM
3¢ dHEKTUBHOCTY KproadIaluu.
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ABTOop nns cBga3u: A. A. Kanyrosckuii — Bpau-yposior ®I'BY «DenepaiibHblii KITMHUYECKUI LIEHTP BHICOKUX
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[lospesrcderue maeucmpanvHbix cocy0o8 — 2po3Hoe UHMPAONEPAYUOHHOE OCAOIICHEHUE 8 AANAPOCKONUYECKOl
ypoaoeuu. Ha ocnosanuu 0630pa aumepamypul U AHAAU3A KAUHUMECKUX CAYHAe8 A8MOpPbl NPedaazaiom
OPUUHANBHYIO XUPYPUYECKYI0 MAKMUKY 045 ux aukeudayuu. Omauuumenvroil 0cobeHHOCMbI0 KOMOpPOil
A6A5eMCs NPUMEHEHUe PYMHOLL ACCUCMEHUUU, YMO N036045em 00HO8PEMEHHO UCN0Ab308AMb NPEUMYULECEa

AanapocKkonuu U OmKpouinovlx onepauuﬁ.

Kawueesvie canosa:

AANapoCcKonust, ypoaoeusi, n08pelcOeHUs: MaeuCmpanbHulx cocyooe

Aemopel 3aseaar0m 06 omcymcemeuu KoHpaukma unmepecos. Jns yumupoeanus: buxkmumupos P,
Mapmos A.I., buxmumupos T. P, Kanymoeckuii A.A. Ilospeixcoenue macucmpanbhuix cocydos 8o apems
Jaanapockonuu 6 ypoaoeuu. Pazoupaem xupypeuueckyio maxmuky Ha KAuHu4eckux npumepax. Ypoaoeus.

2017;3:74-77

Doi: https: //dx.doi.org/10.18565/urol.2017.3.74-77

[ToBpexaeHne MarucTpaJbHbIX COCYI0B (a0pTa, HUX-
HSIsl Tojlasi BeHa, TMOJAB3IOIIHbBIE apTepUu U BEHbI) —
OJIHA M3 CaMbIX CJIOXHBIX WHTPAOTIEPALIMOHHBIX CUTY-
alMii B Jamapockonuu. Yactota BCTpeyaeMoCTH, IO
pe3yJbTaTaM pa3iWYHbIX PETPOCTIEKTUBHBIX MCCIEA0-
BaHwmii, Bappupyetcs oT 0,043 mo 1,7% [1-5]. B nenom
PYCK BOBHMKHOBEHHSI 3HAUMMOTO KPOBOTEUEHUSI B XO/Ie
Jlarapo- M TOPAKOCKOMUYECKUX MPOLEAyp NOCTUraeT
2,3% |4]. B mamapocKonmmuecKoil ypoJoruu ITOBPekKIe-
HHUE cocylnoB — Haubosee oOllee MHTpaoNepaliOHHOE
ocyioxHeHue [6]. PUcK MOBpeXIeHUs MarucTpaabHbIX
COCYIIOB CBSI3aH C TEXHMUYECKOU CIOXHOCTBIO XUPYP-
TMYECKOTO MOCOOUSI 1 METOJIOM BBITTOJTHEHMSI TTHEBMO-
MepuTOHEYyMa, MPU 3TOM peKOMeHIyeTcsl Oosee 0e3-
OIACHBIN «OTKPBITHIN» cr10co0. CIIOXHOCTh ONepalun
MPOTHOCTUYECKN BaxKHEEe, YeM OIbIT XUpypra, a Takxke
BO3pacT WM MHIEKC MacChl Teja mauuenra [1, 3, 6, 7].
B mocTymHBIX HaM MCTOYHMKaX 3aUKCUPOBAHO He
MeHee 700 ciayyaeB TOBPEXACHUsI TJABHBIX COCYIOB
OpIOILIHOM TIOJIOCTU B XONE€ JANapOCKOMUU C OIMBITOM
YCMEIIHOro BOCCTAHOBJIEHHSI JIAMAPOCKOIMMYECKUM CIO-
coboMm [8]. CpaBHUTEIBHOTO aHaAIM3a O TOM, KaK1e aHa-
TOMUYECKHME CTPYKTYpbl MOBPEXIAIOTCS Yalle, T0CTO-
BEpHO He OOHapyxXeHo. PeructpupoBaHbl eIMHUYHBIC
cJlyuyad OJHOBPEMEHHOTO MOBpeXAeH s urioit Beperia
a0IOMMHAJIBHOM aOPTHI M HIKHE IT0JI0I BEHBI C ME3¢H-
TepUaJbHbIMM COCYJaMHU, a TakXe OJHOBPEMEHHOM
TpaBMbI ITPaBbIX OOLIMX TTOAB3IOIIHBIX APTEPUU U BEHBDI.
Bce moBpexxneHust ObUIM YCIICIIHO JIMKBUIMPOBAHHI [5,
9]. B To ke BpeMsi MHTpaoIepalOHHAasl TpaBMa KpyI-
HBIX BeH OPIOIIHOM MOJIOCTU U Ta3a BHE 3aBUCHMOCTH OT
BUJA OINEPATUBHOTO BMELIATENbCTBA U XUPYPIUUECKOM
OTpaC/Iv aCCOLMMPOBAHA C BLICOKMM MPOLIEHTOM IOCIe-
OIEePALMOHHOM CMEPTHOCTU U TSKEJIBIX OCTOXHEHUMN —
23 u 60% cootserctBeHHo [10]. Kpome sToro mospe-
KIEHUE COCYIOB — camasi yacTasl IpuYMHa KOHBEPCUU

[11]. 3akpbiTue nedekTa BO3ZMOXHO XUPYPTUYECKUM
IIBOM, KJIMIHUPOBaHWEM, C TOMOIIbIO CLIMBAIOLIUX
arnapaToB, KJIEEBbIX KOMIO3ULIUI U TEMOCTaTUYECKUX
ryooK wiu kombuHauueir metonos [12]. B oTmenbHbIX
cJIyyasix MOTYT OTpebOBaThCS UCIOIb30BAHUE 3aIIaThl
M3 ayTOBEHBI WJIM UCKYCCTBEHHOIO MaTepuasa, aHacTo-
MO3 «KOHEIl B KOHEIl», IIpoTe3npoBanue cocyna [10].

TakuM 06pa3oM, MOBpeXIeHNE MaruCTPaIbHBIX COCY-
JIOB B TIpoliecce JIalapocKOMUM — HeYacToe, HO pery-
JIAPHO BCTpevalolleecss MHTPAOTepallMOHHOE COObITHE
C TMOTEHUMATbHO BBICOKMM DPUCKOM TSIKEJbIX, B TOM
4yucye JeTadbHbIX, OCJIOXHEHUN. Xupypruueckasl Tak-
THKa BapuabenbHa. OnpeaeanTb MpaBUIbHbIC TaAKTUYE-
CKHME U TeXHUYeCKHe MPUEMBbI, UX MOCIeN0BaTEIbHOCTD,
aJIeKBaTHOCTb IJIsl KaXI0TO KOHKPETHOTO cilydyasi He
BCerga MpocTto. DTO CBSA3aHO C OrPAaHMYEHHBIM Bpe-
MEHEM JUISi TIPUHATUS PEIEHUS] U BBICOKOW 3MOIIMO-
HaJIbHOW HAarpy3Koii, KoTopasi JOXUTCSI Ha XUPYpIu-
YecKylo Opuraay Mpu BO3HMKHOBEHUU KpPOBOTEUEHMUS
13 MarucTpajbHbIX COCYIOB. DTOT (hakT MOOYAMJI HAC
MOAEIUTHCS CBOUMU KJIMHUYECKMMM HaOJIOAEHUSIMU
U TIPEeJIOKUTh MOLIArOBYI0 XUPYPTUUYECKYIO TaKTHUKY,
KCIOJb3yEMYIO B HAIlIEM OTIEJICHUU.

Knunuyeckuii cayuait Ne 1

Tayuenm M. 48 nem. Haxoduacs na cmayuoHapHom AeHeHuu 6
ypoaoeuueckom omoeaeruu Pedeparvioco KAUHUYECK020 UEHMPa
ebicokux meduyurnckuii mexronoeuii. PMBA Poccuu ¢ 12.02 no
26.02.2016. /uaeno3: aymocomMHO-OOMUHAMHAS NOAUKUCMO3-
Has 6one3nb nouek. XpoHuueckuil nueaoHegpum. Xponuueckas
bone3ub novex S/, npoepammusiii duaauz ¢ 2010 e. [lo danHbim
AYHeBbIX Memo008 UCCAe008aHUs, KAACCUHeCKas KapmuHa noau-
KUCMO3a cO 3HAYUMENbHO VEeAUMEHHbIMU NOUKAMU, KOMOopble
3aAHUMAIOM NPAKMuU4ecku 6ce 3a0PHOUUHHOE NPOCMPAHCMEO.
Kpome amoeo obpawano Ha cebs sHUManue MopoUOHOE 0lcUpeHUe
¢ undexcom maccel meaa 41,5 ke/m’. B uensx aukeudayuu xpo-
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Puc. 1. YuacTok noBpexaeHust 3aKaT PyKOi, PSAOM ¢ 00JbIIIM
MAJbIEM KJIMIICA HA KY/IETE TOHA/IHOM BEHbI

Puc. 2. JTedekr HIIB 3axkaTt 1anapocKONMIecKuM 3a3KAMOM,
«PYKa MOMOUIK» CBOOOIHA ISl AAJIbHEHINX MAHUITY ST

HU4eCcK020 ouaea uH@eKyuu u no0eomosKy K mpaHcniaHmauuu
nouku 15.02.2016 6vira npouszsedera aanapockonuieckas ouia-
mepanvhas Hegpakmomus. Onepayus navama ¢ npasocmopon-
Heil Heghpakmomuu. Ilouka yacmuuno pacnonaeaiacs 8 pempo-
KasanvHom npocmparcmee. Ha 3axarouumenvrnom smane oinon-
HeHUs NpagoCMOPOHHell HepPIKMOMUU OMMeHeHO NOCMOSHHOe
U docmamouHo UHMEHCUBHOe NOCMYNAeHUe 6eHO3HOU KPosu U3
obnacmu eéopom nouxu. Ilogviueno eHympubprowHoe dasnrenue
¢ 11 do 16 mm pm.cm. Jlas 6onee spghekmuenoil 36akyauuu
C2YCMKO08 NPOU36e0eHa CMEeHa acnupamopa OUuamempom 5 Mm Ha
duamemp 10 mm. be3 ucnonvzosanus cneyuanrvHwvix ycmpoiicme
3a6edena «pyKa nomowu» Yepe3 anneHOUKyAApHbLil paspes 6 npa-
6oil nodezdoutroii obnacmu. Ilocae yodaneHuss 0CHOBHOU MACChl
ACUOKOUL KPOBU U C2YCMKO08 GU3YAAU3Upo8an depekm cmeHKu
HUJICHell NoAOoll 6eHbl, HAXOOAWUICS pA0oOM C ycmbem Npagoll
20HAOHOIU 8eHbl, Komopas Obiaa panee Kaunuposaua. Ilepeuynbiil
2emocmas Obii 00CMUSHYM CHAYAAQ NPUNCAMUEM Naablem K
NO0360HOYHUKY U daiee nepexcamuem pykoi (puc. 1).

Jlanee ycmanoenen OONOAHUMENbHBLI S-MM NOPM U PAHA 8
HUdICHell noaoll eeHe nepexcama 3axcumom (puc. 2). Jlesas pyka
onepupyrouje2o xupypea oviaa 0ceob0xicoena, ymo 0an0 803MoNic-
HOCMb 3aKOHYUMb yOdieHue npasoil nouku. 3a cuem acnupayuu
Kucm pasmeput y0aanemo2o opeana Obiau 3HA4UMeAbHO YMeHbUle-
Hbl U nouKa yoaneHa vepe3 mom jce pazpes 8 npagoil node300ul-
Hotl obnacmu. Oce000cOeHO NPOCMPAHCMB0 0451 OKOHUAMEAbHOIL
duazHocmuKy cumyayuu u evl00pa memoda 3aKpvimus deghekma
8 HUJICHEll NOAOLI GeHe.

Yemanoeaeno, umo oauna nospexcoenus oxkono 5—6 mm pac-
noaazaemcs NApPAANEAbHO X00y COCy0a U 803MONCHO €20 YUUMb
0e3 3Hauumoeo cyxcerus npoceéema. Ilogpeicoennblii yuacmox
U30AUPOBAH COCYOUCMBIM U AANAPOCKONUMECKUM 3ANCUMAMU U
Yulum UHmMpaKopnopasbHo NOAUNPONUAEH080U Humblo 4—0 Ha
ampasemamuueckoll uene (puc. 3, 4).

Onepayus npodoaxcena Ae80CMOPOHHEU  HePPIKMOMU-
eil, Komopas npomexkaia 0e3 MEXHUYECKUX CAONCHOCHEIL.

Kposonomeps ouenerna ¢ 3000 ma. Ilocae komnencayuu Kpogo-
nomepv meuenue NOCACONEPAUUOHHO20 nepuoda eaadkoe, npo-
600UAACy CMAHOAPMHAS Mepanusi, HaNPaeAeHHAs Ha NPOPUAAK -
MUKY NOCACONEPAUUOHHBIX OCA0NCHeHUI. B Hacmoswuit momernm
nayuenm npoooANCUN NPOSDAMMHDLIL 2eMOOUANU3 U HAXOOUMCSA 6
AUcme 0XHCUOaHUsL.

Knunnyeckuii coygait Ne 2

THayuenm M. 37 aem. Jownop nouku. 10.12.2015 6vira npo-
u36e0eHa MaHyanbHO-aACCUCMUPOBAHHAS. OOHOPCKAS HeppPIKMOo-
mus caesa. B npouecce mobuauzayuu neeoeo movemouHuxa 6
obnacmu no08300UHbIX COCY008 B03HUKAO NOpedcoeHle 0buyell
/€601l 0edpeHHOll apmepuu 6credcmeue N0KAAbHO20 CHAeUHO20
npoyecca. Mecmo depekma u304UpoOBAHO AANAPOCKONUYECKUMU
saxcumamu (puc. 5).

Jlns ydobcmea unmpaKopnopanbHo2o wiea yepe3 nopm 0ns pyH-
HOIL accucmenyuu Obia YCMaHno8aeH mpoakap, nocie yeeo oeghexm
apmepuu 0auHol 0o 3 Mm Obia yuium (puc. 6).

Kposonomeps cocmasunane6onee 200 ma. Ilocaeonepayiiontoiii
nepuod npomekan 6e3 ocodennocmeil. Ilayuenm evinucan na 3-e
CYMKU nocae onepayuiu.

[MpuarHa ToBpeXIeHNST HUKHEN TTOJION BEHBI B TIep-
BOM KJIMHMYECKOM CiIydae B COYeTaHWM (HhaKTOPOB —
TUTAHTCKUX pPa3MEpOB IMOYEK C PETPOKABAIbHBIM pac-
MOJIOXKEHUEeM MEIUaJbHOTO Kpasi MpaBoOil MOYKU U He
JMarHOCTUPOBAaHHBIM B MpeaornepallMOHHOM Tepuoje
kpynHbiii iputok HITB. B npoiiecce BbinmonHeHus mpa-
BOCTOPOHHEN HE(GPIKTOMUU TIPOU3OIIET €r0 OTPHIB Y
MecTa BITaICHUS.

WHTpaonepalliOHHBIA KOHMJIUKT ¢ HIKHEH Mool
BEHOI MOXeT ObITh HE MEHEE OIacHbIM, YeM TOBPEK/Ie-
HME MaruCTPaJbHbIX apTePUil, YTO MPOJEMOHCTPUPOBA-
HO B HalIMx HaOmoaeHUsIX. OCHOBHOE 0OCTOSTEIbCTBO —
oTepss BPeMeHU, KOTOPOE YXOAUT Ha OIpercsieHHe

Puc. 3. Y4acToK noBpeKIeHHO# CTEHKN U30JIMPOBaH, CJ1eBa
JIANapOCKONMYECKHUil 323KUM, CIIPAaBa COCYIMCTBII THIA «OyJIbI0r»

Puc. 4. Bua noclie yimmBaHusi NOBPeKIEHHON CTEHKH
HIZKHE 110710/ BeHbI
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Puc. 5. O0uias JeBasi NoaB3I0LIHAS apTepus nepexara
B IPOKCHMAJILHOM HanpasieHnd. CHUMOK B MOMEHT HAJIOXKEHHSI
32)KMMA /1S IPEKPaIeHns PeTPOrpaHoro KpoOBOTOKA

Puc. 6. Bun nocyie ymmBanusi MecTa noBpexIeHus JieBoi
o0mIeil MOAB3I0NIHOI apTepuu ( YKa3aHO 0esoil CTPeNIKoii)

HMCTOYHMKA KPOBOTeUEHHUS. 3a1a4a YCIOXKHSeTCs B yCJI0-
BUSIX MECTHOU BEHO3HON TUIMEPTEH3UU M Pa3BUTHIX
KoJIJlaTepalibHBIX BEH, HampuMmep Ha (OHe KpYyMHBIX
OInyxoJiel Mmovek Wiu nojukucrosa. [lpuyem npeporne-
palMOHHAas JMAarHOCTMKAa aHaTOMMYECKHUX BapUaHTOB
ctpoeHus nputokoB HITB, Hanuuust u yncia KpymHBIX
MaToOJOTUYECKHUX BEH HE BCErga BO3MOXHA B HEOOXO-
nuMoM oobeMe [13]. B Takux ycioBusIX omepaTHBHOE
MocodKre MOXET COMPOBOXKIATHCS «(POHOBBIM» BEHO3-
HBIM KPOBOTEUEHMEM, KOTOpOE€ He OydeT KIMHUYECKU
3HAUMMO, HO MOXET Ha KaKoe-TO BpeMsl MacKMpOBaTh
MOBpEXJIeHNE 00Jie€ KPYMHBbIX BEHO3HBIX CTBOJIOB, UYTO
U CTaJO OCHOBHOW MPUYMHON KpPOBOIOTEPU B TpEad-
CTaBJIEHHOM KJIMHWYECKOM cllydae. Bommpoc KoHBepcuu
TaKXe OCTaeTcsl OTKPBITHIM. B 00cyxknaemMolt cutyauum,
M0 HalleMy MHEHMIO, JanapoTOMUsl He yJydlluia Obl
BU3YyaJIU3alIMIO U HE CHU3MJIA Obl KPOBOITOTEPIO, HO 3HA-
YUTEJbHO YXYAIINUIA Obl TEUEHWE MOCAEONePalIMOHHOTO
Mepuojia, YTO MOATBEPXIAETCS HAIIUM HaOJIIOACHU-
eM. PydHast accucteHIMsI MO3BOJIMIIA UCITOIb30BaTh BCE
MOJIOXXKUTEJbHbIE CTOPOHBI JIAMIAPOCKOMUU U OTKPbI-
Tol xupypruu. Kak pesyabTar — paHHSsIsl aKTUBU3ALKs,
OTCYTCTBUE TIOCJIEONEPALIMOHHBIX OCJIOXHEHWH, CpaB-
HUTEJbHO KOPOTKHUIA CPOK CTallMOHApHOTO JeyeHus. Bo
BTOPOM CJIyyae MpaBUIbHBIA MOPSIIOK AEUCTBUI MTO3BO-

JIUJ MaKCUMMAaJbHO OBICTPO CHPAaBUThCS C BO3HUKIIEH
cuUTyaluei 6e3 Kakux-amoo MocaeaCTBUM.

IIpencraBneHa cxema (cM. mabauiyy) ¢ OCHOBHBIMU
TaKTUYECKUMM OTanaMu XWPYPruuyeckoi KOppeKLUu
paHEHMS] MarucCTpaJibHbIX COCYJOB U COOTBETCTBYIOLINE
UM TexHMYeckue mpueMbl. s ObICTporo mnepesBoga
B peXuM PYYHOI aCCUCTEHLMM: CIpaBa BBITOJHSICT-
csl pa3pe3 B MpaBoOil MOAB3AOIIHOI 00JacTH, Kak IS
armneHIdKTOMUU (U151 TIpaBIleil), U BepXHeCcpeInHHas
MMWHUJIAMAapoTOMUsT (1Sl JieBIIeit); cieBa i TMpaB-
el BepxXxHeCpeAMHHAs MWHWUJIANApOTOMUS WU pas-
pe3 JIeBOii TOAB3MOIIHONM 00JacTu I jeBlIeit. JnuHa
paspesa 4yThb OOJbllle IIMPUHBI 3aISICTbSI OMEPUPYIO-
mero xupypra. Takoii paspe3 JocTaTouyeH IJisi pabOThI
C MMHUMAJIbHBIMU TTOTEPSIMU Taza U o0beMa OPIOIIHOM
MoJjocTr 0e3 MCIOJb30BaHUS CIEeLMATIbHBIX YCTPOUCTB
(hand-port), KOTOpbIe He Bcerna ObIBalOT JOCTYITHBIMU.

PaciuvpeHue nokazaHuii K Janapockonmyeckum orie-
palysIM U TIOBBIIIEHUE WX CIOXHOCTU OYAyT acColuu-
pOBaThCSl € TTOBBIIIEHHBIM PUCKOM MOBPEXIESHUSI Maru-
CTpaJibHBIX cocynoB. [lpemioxkeHHass Xupypruuyeckas
TaKTHKa TTO3BOJIUT ONEPUPYIOLLIEMY XUPYPTY CIIPABUTHCS
C 9TOU KpaiiHe HENpPOCTON CUTyallMei B MUHHMAaJb-
HO BO3MOXHOE BpeMsl U MaKCHUMaJIbHO O€30IacHO ISt
MalueHTa.

Taobnuia

Xl/lpypm'{ecxaﬂ TAKTHKA IPH NOBPEKIACHUN MATUCTPAJIbHBIX COCY10B BO BpeMA JIanapoCKOIINH

Taktnueckue sTarbl

Texuuueckue TIPUEMBI

TepBrYHbIA TEMOCTa3

Ileas — O0CTAaHOBKA KPOBOTEYEHHSI, IIPOCTO M OBICTPO:

* VBeJM4YNTh BHYTPUOPIOILIHOE TaBICHHUE.
* VBeJIM4YNUTH CKOPOCTh ACTTUPALIUU.

* Wcnonb3oBarb «PYKY IIOMOIIW».

» OOHapyXuB, IPUKATH MECTO KPOBOTEUEHUST MTHCTPYMEHTOM WJTH 3a3KaTh PYKOM.
» KounBepcusi, eciiv mpuHUMaeMble Mepbl He TTO3BOJISIIOT OOHAPYXXUTh UCTOYHUK

JlnarHocTuka

ens — onpeaeuTh XapakTep NoBPeKACHUs:

* YCTaHOBUTH JOMOJHUTEIbHBIE TPOAKAPHI U €IIIE OMHOIO ACCHCTEHTA.
* 3aKOHYMTH OCHOBHOM 3TaIl ONEPAIliU, €CJIU 9TO HEOOXOIMMO.

* MoOWIM30BaTh MOBPEXACHHBIN Y4aCTOK COCYa.

* BriOpath crioco6 3akpbiTus edekTa

OKOHYaTe/IbHbIN reMocTa3

Ileap — MAKCUMAJIBHO HAJIEXKHO 3aKPBITh MOBPEKIEHHE CTEHKH MATHCTPAIBHOIO COCYIA:

* BbIMOJHUTH KOHBEPCHUIO, €CIIN BLIGpaHHbIﬁ CMoCco0 He BHIMOJHUM JIaImapOCKOIMUYECKU.
* I/I3OJ'H/Ip0BaTI) OT KPOBOTOKa MECTO IMOBPEXKACHUA COCyaa NEPEI YIIMBaAHUEM, KIIUTIMPOBAHUEM U T.I.

JUTA CHU2KCHU A KPOBOIIOTEPU

BAKHO! Cnayaja HaiiTH HCTOYHMK, IOTOM KoaryaupoBats! [Ipy MHTEHCMBHOM KPOBOTEYEHHH KOATY.ISIHMA 0€e3 YeTKOro onpeaeaeHus HCTOYHHKA
KPOBOTEUEHHS MOZKET 3HAYMTEIbHO YXYAUINTh CUTYAIMI0, HAPUMEP MPUBECTH K JONOTHHTEILHOMY NOBPEKIEHHIO CTEHKH COCY/Ia,
TpaBMe MOYETOYHMKA, KMIIEYHNKA.
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I1.B. Iwibouro, 1O.1I. Anses, E.B. lllnoms, A.M. [Twuxaues, K. M. Mocakosa, A.C. Hukoaaesa

JIATTAPOCKOITMYECKAS IIUCTHPOCTATBE3UKYJIDKTOMUSA C OPTOTOIIMYECKOM
DKCHEHTPUYECKOM WIEOILIACTUKOM MOYEBOTO ITY3bIPS

®IAOY BO Ilepsoiit MI'MY nm. U. M. CeuenoBa Mun3znpasa Poccun (CeueHoBckuii YauBepcuter), Mocksa, Poccus

ABTOp nas cBs3u: E.B. llInors — K.M.H., notieHT Kadenpsl ypoiorun ®TAOY BO [lepsoiit MI'MY um. U.M. CeueHoBa

Munsapasa Poccun (CeueHoBckuii YHuBepcutet), MockBa, Poccus; e-mail: shpot@inbox.ru

Cyujecmgyem docmamouHo MHO2O 8APUAHMO8 HOPMUPOBAHUS OPMOMONUYECKO20 MO4Ee8020 NY3bips
N0 UCMOYHUKY MKAHU U (hopme Moue8oe0 pesepgyapa. B ceoell npakmuxe mul ucnoavsyem memoouxy
Kapoaunckoeo uncmumyma (Illleeyus), nozeonsrouyio chopmuposams mo4uesoli ny3vipb, no gopme u 00semy
MAKCUManbHo COOMEemcmayoujUil MoHesomy ny3vipro 300p060eo uenoseka. B cmamve npedcmasneno
KAUHU"eckoe HadaodeHue, onucslearouiee OanHyo memooduky: nayuenm Ill. 63 aem c duaenozom "onyxons
mouesoeo nysvips” pT2NOMOG3, cocmosinue nocie mpancypempanrvHoil pe3ekyuu CmeHKu Mo4eg02o
ny3wips c onyxoavio. boavHomy evinoanena onepayus AanapocKonU4eckas YUCmnpoCcmameesuKyadKmomus
¢ pacuuperHoll ma3oeoli AumgadeHsKmomueil, OpmMomonu4ecKas UeonaacmuKka Mo4e602o ny3vips,
OpeHUposaHiie 6epXHUX MOHeBbIBOOUUX HYMell ¢ 00eUx CHOPOH MOYeMOYHUKOBbIMU KAMePaMU-CHEeHMAaMU ¢
HapYICHbIM 8blgedeHueM. Hcnonb3osarue MemoouKy SKCUeHMpPU1ecK020 YUUBarus no38oasem chopmuposams
MOU€eBoIl pe3ep8yap 08anbHO20 POPMbl, MAKCUMAALHO AHAMOMUYECKU U QYHKYUOHAABHO CONOCIABUMBLI
¢ MO4egbiM NYy3vipem 300p08020 4ea08eKa

Kiwuesvie crosa: DPaK Mouego2o ny3bips, AANAPOCKONU1ecKds paduKkanvHas
UYUCMIKMOMU, AANAPOCKONU1ecKUe onepayuu, Opmomonu4eckull
MOo4egoll pe3epsyap

Asmopul 3as6agt0m 06 omcymemeuu Kongaukma unmepecos. /s yumuposanus: nvioouxo I1.B.,
Anses 10.17, lInoms E.B., Huwuxaues A.M., Mocskoea K.M., Hukoaaesa A.C. Jlanapockonuueckas
UUCMIPOCMamee3uKy1KmoMusi ¢ OpMomOnU4ecKoll IKCUeHMPUHeCckoil UNeonaacmuKoll Mo4e8020 ny3buips.
Yponoeus. 2017;3:78—83

Doi: https: //dx.doi.org/10.18565/urol.2017.3.78-83

CorjacHO COBPEMEHHBIM PEKOMEHIALUSM, paau-
KaJIbHas LIUCTIIPOCTAIKTOMMSI SIBJISIETCSI METOJIOM BBIOO-
pa JieueHus1 OOJbHBIX MbIIIEYHO-UHBA3UBHBIM DPAKOM
MOYEBOTO ITy3bIps B ctaguu T2-T4a [1]. B cBsi3u ¢ aTum
mpobyieMa BbIOOpa MeToJa AepUBALIMM MOYU IIPOIOJI-
JKaeT 3aHMMaTh OIHO M3 BEIYUIMX MECT B PEKOHCTPYK-
TUBHOU ypojoruu. OproTonuyeckasi rjiacTuka Moue-
BOTO TIY3bIPsSI SIBIISIETCS] MPEATIOYTUTEbHBIM METOJIOM
JIeYeHUsI JaHHOTO 3a00JIeBaHUS B CBSI3U ¢ COXpaHEHUEM
BO3MOXHOCTH MPOU3BOJIBHOTO MOUYEHUCHYCKAHUS U C
OTHOCUTEJbHO XOPOLIMMHU pe3yJibTaTaMU OLIEHKU Kaye-
CTBa XW3HU MALMEHTOB, MOABEPTIIUXCS OPraHOYHOCS-
1LIel onepauuu.

MHoroumcieHHble CpaBHUTENbHbIE HUCCAEAOBAHUS
MOKa3bIBAIOT TMPEMMYILECTBO JalapOCKOMUYECKOM
LIMCTIPOCTATIKTOMUN HaJ OTKPBITOU MO psily Mokasa-
TeJleil, K HUM OTHOCSTCS: 00beM KpPOBOIOTEpH, MPO-
JIOJKUTENIBHOCTb MPeObIBAaHUS B CTAllMOHAPE, YacToTa
reMoTpaHcdy3uu, BOCCTaHOBJIeHUE (DYHKUMI Kulley-
HUKa, HEOOXOAMMOCTh MPUMEHEHUS aHAJbIeTUKOB B
rocjeornepalvioHHOM Tiepuoae. EnMHCTBEHHBIM mMpe-
MMYIIECTBOM OTKPBITOW omepauuu sBiasieTcs Oosee
KOPOTKOE BpeMs orepanuu [2].

CpaBHeHHE OTKPBITOH W JamapocKOIMYecKoi
LIMCTIPOCTATIKTOMUM (CM. mabauyy) [2].

Cyl1iecTByeT 10CTaTOYHO MHOTO BapUaHTOB (hOPMUPO-
BaHUsI OPTOTOMMYECKOTO MOYEBOTO My3bIPS MO UCTOY-
HUKY TKaHu U (opMe MoueBOro pesepByapa. B cpoeii
MPaKTUKe Mbl KUCIOJAb3YeM MeToauKy KaponanHckoro
uHctutyta (IIBenus), mo3BoJsIIONIYI0 C(POPMUPOBATH
MOYEBOIi My3bIpb, MO (opMe U 00beMY MaKCUMAaIbHO

COOTBETCTBYIOLIMI MOYEBOMY ITY3bIPIO 30POBOTO YEJI0-
Beka. [IpuBeneM KIIMHUYECKOE HAOTIOIeHIE, OMMIChIBa-
IOLLEE TAHHYIO METOIUKY.

Kaunuueckoe nabarodenue. Iayuenm II., 63 2. U/6 No 41047
(c 20.08.15 no 17.09.15).

Jluaznos: onyxonv movesoeo nyswipsi pT2NOMOG3. CocmosHue
nocae mpancypempanbHoll pe3eKyuu CmeHKu Mouegoeo ny3oips ¢
onyxoavto (23.06.15).

Kaunuuecxue nposeienus 3abonesanus: yuawjeHnoe mMove-
UCHYCKAaHUe MANbIMU NOPYUAMU.

Kpamkue oannvie anammesa: y nayuenma 6 mae 2015 e.
603HUKAQ MomanvHas be3004e6as makpoeemamypus ¢ becghop-
MeHHbIMU ceycmKamu, o0HokpamHo. Q0caedosan ypoaoeom no
mecmy Jcumenvcmed, COCMOSHUe DPACUEHeHO Kak o00ocmpe-
Hue XpoHuueckoeo npocmamuma. CamocmoamensHo NnayueHm
eoinoanun MPT opeanoe manoeo masa, no 0aHHbIM KOMOpPOU
sbis61eH0 00BeMHOe 00pazoeanue 00 4 cm no nepedneil cmeH-
Ke mouesoeo nyswips. 23.00.15 6 kaunuke ypoaoeuu YKB No2
[lepgoco MTMY um. U. M. Ceuenosa nauyuenmy 6binoaHe-
Ha MPAaHCypempanvHas pe3eKkyus CMeHKU MO4e8020 NY3bips C
ONYX04bl0, N0 OAHHbLIM KOMOPOU Ha hnepedHell CMeHKe Moue-
6020 Ny3bipsi onpedensnucs cOoAUOHble 00pazoeanus (Makcu-
ManvHoiM pazmepom 45x50 mm). Tucmonoeuneckoe 3akaouenue
Ne 5034/39975-92: 6 npenapamax Ne 39975-84, §6-89, 90-91
KapmuHa Hu3ko0ug@epeHyuposanHoeo ypomeauaibHo20 pakd,
8pacmarnee0 8 CMeHKy Ha (oHe XPOHUYeCK020 uucmuma ¢
yuacmiamu noaunosa. 39992 — yuacmok causucmoi 00010uKu
¢ KUCMO3HbIM PACUUPEHUEM Jiceae3 U XPOHUHECKUM OCNaAeHUeM
6 cmpome.

Ilpu nocmynaenuu: cocmosnue y0oeaemeopumenvtoe, mem-
nepamypa meaa HOPMAAbHAS, KOJICHble NOKPOGbL U CAU3UCHIbIE
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Taonuia

CpaBHeHHe OTKPBITOI U JIANIAPOCKONMMYECKON IUCTIPOCTATIKTOMUMN
Outcome of No. of No. of patients, WMD/OR

Egger’s test

interest studies  LRC/ORC (95% CI) PTG ST L i (p-value)
Chi2 df 12 p-value
Operating time, 16 534/522 35,79 <0,001 334,11 15 96% <0,001 0,08
min [16.79, 54.79]
EBL, mL 16 534/522 -467,32 <0,001 465,70 15 97% <0,001 0,11
[-636.72, -297.91]
LOS, days 16 534/522 -2,72 <0,001 38,55 15 61% <0,001 0,35
[-3.63, -1.80]
Blood transfusion 9 284/281 0.20 <0,001 12,24 8 36% 0,13 0,64
rate [0.14, 0.29]+
Time to 3 118/119 -1,69 0,03 13,22 2 85% 0,001 0,14
ambulation, days [-3.24, -0.14]
Time to regular 15 476/470 -1,53 <0,001 256,44 14 95% <0,001 0,01
diet, days [-1.95, -1.11]
Narcotic analgesic 6 140/133 -29,55 <0,001 26,05 5 81% <0,001 0,37
requirement, mg [-43.70, -15.39]

Cl = Confidence interval; OR = odds ratio; WMD = weighted mean difference; LRC = laproscopic radical cystectomy; ORC = open radical
cystectomy; EBL = estimated blood loss; LOS = length of hospital stay.

+Values of OR

* Statistically significant results are shown in bold.

Doi:10.1371/journal.pone.0095667.t003.

Outcome of interest ;:Il;)ciigi N%[;)éﬁ(a)tgzgts, (();{5/;17 (]\glll)) p-value Study heterogeneity E(gpg_iglsut:)st
Chi2 df 12 p-value
Pathologic stage
pTO, Ta, Tis, T1 12 413/384 1,27 0,19 3,22 11 0% 0,99 0,93
[0.89, 1.82]
pT2 14 478/467 1,13 0,46 8,33 13 0% 0,81 0,0008
[0.86, 1.49]
pT3 13 463/452 0,84 0,27 16,52 12 27% 0,17 0,05
[0.63, 1.14]
pT4 8 340/300 0,59 0,06 10,89 7 36% 0,14 0,31
[0.34, 1.03]
Organ confined < 14 513/502 1,33 0,04 12,37 13 0% 0,50 0,02
pT2 [1.01, 1.73]
Non organ confined 14 513/502 0,80 0,12 14,92 13 13% 0,31 0,01
pT3— pT4 [0.61, 1.06]
Pathologic grade
Grade 1 5 221/193 0,92 0,79 1,29 4 0% 0,86 0,37
[0.48, 1.75]
Grade 2 7 266/243 1,34 0,13 8,35 6 28% 0,21 0,05
[0.92, 1.94]
Grade 3 7 266/243 0,78 0,21 9,39 6 36% 0,15 0,19
[0.53, 1.15]
Positive surgical 7 334/281 0,35 0,006 3,31 6 0% 0,77 0,30
margins [0.16, 0.73]
Mean lymph node 8 355/301 0,53 0,59 83,18 7 92% <0,001 0,95
yield, n [-1.42, 2.48]*
Positive lymph node 11 436/394 0,66 0,05 7,90 10 0% 0,64 0,24
[0.44, 1.00]
Local recurrence 4 207/180 1,21 0,75 2,71 3 0% 0,44 0,78
[0.37, 3.95]
Distant metastasis 6 254/230 0,56 0,05 3,67 5 0% 0,60 0,85
[0.31, 1.01]
Cancer-free survival 4 189/147 1,11 0,69 1,36 3 0% 0,71 0,81
[0.66, 1.86]
Death 6 238/218 0,42 0,004 3,78 5 0% 0,58 0,90
[0.23, 0.76]
Cl = Confidence interval; OR = odds ratio; WMD = weighted mean difference; LRC = laproscopic radical cystectomy; ORC = open radical
cystectomy
Values of WMD

* Statistically significant results are shown in bold.
Doi:10.1371/journal.pone.0095667.t004.
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SHUBIN

Puc. 1. IManuenr I11., 63 r. 1/06 Ned1047.
VibTpacoHorpaMmMa Mo4Y€eBoro my3bipsi

OnpenensieTcsi 00beMHOE 3K30(hUTHOE 00pa3zoBaHUE PazMepoM
4 cM (yKazaHo CTpPeJIKOi)

Puc. 2. ITanuenr I11., 63 r. 1/6 No41047.
MPT opraHoB OproImHO# MOJIOCTH

Cocrosiiue nocyie TYP cTeHKM MOYEBOro My3bIpsi C OIMyXO0JIblO OT
23.06.15. Tlo mpaBoil mepeaHeil MONYOKPY>KHOCTH MOYEBOTO
ITy3bIPsT OTIPEIEIISIETCS yTOIIIIeH e 10 1 cM (yKa3aHOo CTPEesIKOi)

6aedno-po3oeoil okpacku. Ilyasc — 60 yd/mun, yodosiremeopu-
menvHoeo Hanoanenus, ANl — 130/80 mm pm.cm. 2Kueom npu
naavnayuu msekuil, 6ezoonesnennslil. Ilouku He naAbnNUPYHOMCA.
Cumnmom NOKOAQUUBAHUS OMPULAMEAbHbI ¢ 00€Ux CMOPOH.
Moueucnyckanue yuawenroe, 6e3bonesnennoe. Moua euzyanrvho
He u3MeHeHd.

Jlannvie aabopamopuvix uccaedosanuil, QynkuyuonaivHoe
cocmosanue nouex. Q0wuii anaau3s kposu: reix. — 6, Ix10° /n, ap. —
5,06107 /a, Hb — 161 2/, COD — 8 mm/4. Buoxumuuecxuii ana-
au3 Kposu: kpeamunun — 1,07 me/0n, movesuna — 6,4 mmonv/a,
mouegas Kucaioma — 322 MKMOAb/A, 2AK03a — 5,5 Mmonv/1,
00wl b6enaok — 85 e/a. Bum. B, — 125 nmonv/a, goauesas kuc-
aoma — 13,5 wmonv/n. Koazyaoepamma: npompomburoswiii %
no Keuxy — 135, gpubpunoeen — 2,98 e/n. Ananus kposu na I11CA

obuy. — 1,86 ne/ma. Obwuii anaauz mowu: pn — 6,0, neik. —
20—27 6 n/3p, apump.— 40—50 6 n/3p.

IIpu Y3U: npasas nouka ¢ yemxum, poGHbIM KOHMYPOM, PA3-
mepom 112x54 mm, napewxuma o00HopoOHas moawjunoi 18 mm.
Yaweuno-roxanounas cucmema e pacuiupena. Konkpemenmos,
obsemHbIx 00paszosanuil Hem. ITlodsuxcHocms nouKu 6 npedenax
Hopmbl. Jlesas nouka ¢ uemkum, HEpOGHbIM KOHMYPOM pazme-
pom 115x56 mm, napewxuma o0HopoOHas moawunot 18,0 mm.
Yaweuno-roxanounas cucmema He pacuiupera. Konkpemenmos
Hem. [lodsujxchocms nouku 6 npedenax Hopmol. Moueesolil
ny3oipb. KOHMYpul uemkue, HepogHvle. [lo nepedueil cmenke
Moueso20 ny3wlpsi onpedensemcs obseMHoe 3K30(humHoe 00pa-
306anue pasmepom 4,0 cm (puc. 1). Ilpocmama c uemkum,
posHbiMU KoHmypom obsemom 25,0 cm’. Dxocmpykmypa oono-
poonas. Ipu I[JIK kposomok pacnpedesen pagHoMepHo, o4a208
namoaoeu4eckol eackyaapuzayuu He evisesero. OcmamouHoi
Moy Hem.

Ilpu MPT: nouku HOpMAAbHBIX pazmepos, 6e3 Namoao2u4eckKux
usmenenuti. Mouegoii ny3vipb 0kpyenoll opmol, 00CMAMoUHO20
HANOAHEHUsl, CMeHKU HEPABHOMEPHO YMOAULEHbL, NPeuMyujecm-
8EHHO NO Npaesoil nepedueii noayoxpyxchocmu do 10,0 mm (puc.
2), koumyp poeuwlii wemkuil. [lapany3vipnas kiemuamka Ha
9MoM yposHe Heckoabko msxcucma. Ilpedcmamenvhas cene-
3a nonepeunvim pasmepom 3,7x3,9 cm. Kommypor uemkue, 6
cmpykmype onpedeasiomesi karvyunamol. CemeHHble Ny3bipbKU
cummempuunvle. Onpedensiomcs eOuHu4Hble AUMPbamuyeckue
Y3abl RO0B300WHBIX cocy008 pazmepom do 0,7x0,5 cm. Ilouxu
paAcnoaodicerbl 00bIUHO.

Ilpu Ounamuueckoii negpocyunmuepauu: Haxonumenvb-
HO-8bl0eaumenvHas (QYHKYUs NO4eK COXPAHeHd, Hapyuie-
Hull ypodunamuku He eviaeneno. Ilepghysus (%): ciesa — 45,
cnpasa — 55.

20.08.15 evinoanena aanapockonuueckas uUCMnpocma-
MEEe3UKYAIKMOMUA € PACUUPEHHOU MA3080l AUMPadeHIKmo-
Mmueti. Opmomonuyeckas uieoniacmuKa Mo4€e6o2o MNy3vipsi.
Jlpenupoeanue éepxnux moueevleodaugux nymei ¢ obeux cmopon
MOYemO4HUKOBbIMU KAMEPAMU-CHIEHMAMU C HAPYICHHIM 6blge-
OeHuem.

Pacnoaoxcenue nopmoé — cmandapmmuoe 043 0anHol onepa-
yuu (puc. 3). Ha 3 cm eviwie nynka ycmanoenen susyc-nopm, a
makace 4 pabouux nopma, caeea — dea 12 mm, cnpasa — 12 u
S mm.

Iman yucmnpocmamsaKmomuy ¢ pacuupeHHoll maszoeoll
AugpmadensKmMomuel 8blnOAHeH NO CMAHOAPMHbLL Memoouke.
Tlepsonauanvro paccevena OprOWUHA 6 NY3bIPHO-NPAMOKULLEY -
HOM yenybneHuu, gvideneHbl ceMentble ny3vipbki. Bekpoima gac-
yus Jlenongunve, cghopmupo8ano npocmpancmeo mexncoy npsamoi
Kuwkol u npocmamoii. Pacceuena oprowuna 6donv node3dou-
HbIX cocydoe caesa. [lpouszsedena mazoeas AUMAO0eHIKMOMUS.
Buvidenena nuxcrss mpemo neeoeo movemounuxa. Movemounux
06axcObl KAUNUPOBAH, NepecedeH, 63Ama CMeHKd HA CPOYHOe
eucmonoeuteckoe uccaedosanue. llpousgedena ananoeuunas one-
payus cnpasga, KAUNUpo8aHvl U nepeceueHvl Ny3vipHole apmepuu.
Pacceuenvr nynounvie cesasku, mMouesoil ny3vipb MoOUAU308AH OM
nepeoneil oprowiHoll cmenku. /lop3aabHblil 6eHO3HBII KOMHIAEKC
nepessizan monokpun 3-0. JlopsanvHolii 6eHO3HbII KOMNAEKC U
ypempa nepecedenvl YAbmMpaseyKoeviM cKanvnesem. Yoarenue
MO"e80e0 ny3vipsi, NPOCMAMbL U AUMPAMUUECKUX Y3108 eOUHbIM
010K0M.

Dman opmomonuueckoll UACONAACMUKU MOUEB020 NY3bl-
pA evinoanen no memoduxe Karolinska University Hospital.
Hzonauus gppaemenma mownkoii kuwku oaunoil 60 cm. Ha pac-
cmosnuu 40 cm om caenoil KUWKU chopmuposano omeepcmue
duamempom 1 cm. Hanoxcen ypempounseoanacmomos 008UBHsIM
weom moHokpua 3-0 ¢ deyms uenamu 5/8 (puc. 4a). Ha pac-
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cmosaHUY 0K040 25 u 85 cm om uneoyekanbHoo yeaa ¢ Uchonb-
308aHUeM CUUBATOUe20 ANNApama MoOUAU3UPOBAH Gpacmenm
MOHKOU KUKy 0aunoti okoao 60 cm. Ilenocmuocms mow-
KOU KUWKU 80CCMAHOBAEHA NYMeM HANONCEHUs MeNCKUulie-
H020 annapamuoeo aHacmomosa «0ok 6 00k». HMzonuposanHolil
@pazmenm MOHKOU KUWKU pacce4en HA Npomugodpwlceet-
HOUl CMOpOHe, 3a UCKAIOYeHUeM KOHYe8020 gpaemenma 12—14
cm Ha OaunHoi cmopone (puc. 46). Tonkas kuwka cuuma
1o 3a0Hell NO0BEPXHOCMU OPMOMONUYECK020 MOUeB020 NY3bl-
pa. Cpopmuposana waposudnas Gopma opmomonuuecKoeo
MOHeB020 NY3bipsl 3a CUem IKCUCHMPUUHO20 YUUBAHUS KUWKU
(puc. 48). Dopmuposanue Moueso2o pesepeyapa 3agepuiaen-
ca ywusanuem nepedneii cmeuku. Ha smane gopmuposa-
HUSL OPMOMONUHECK020 MOHeB020 NY3bIPs UCHOAb308AH WOBHDLI
mamepuan monokpua 3-0. Ha nocaednem amane 6 movemoyHu-
Ke 3agedeHbl Kamemepbl-CIeHmMbl ¢ HAPYICHbIM GbléedeHUeM,
KOHUbl KOMOPLIX NPOBedeHbl uepe3 KOHOYUMm U 8bi@e0eHbl Hepe3
nepeono0 OpIOWHYI0 CMEHKY, U chopmuposan ypemepouneo-
anacmomos no Wallce-1 woenvim mamepuasom monokpusa 4-0

(puc. 42).
Bpems onepayuu — 6,5 4. Kposonomeps — 300 ma.

Puc. 3. IMamuent I11., 63 r. 1/6 No41047. Pacnosioxkenue nopTos
NPH J1aNapOCKONNYECKOi LMCTIPOCTATBE3UKYIIKTOMUU
C OPTOTONNYECKOI WIEOIIACTUKOI MOYEBOr0 My3bIps

a)

10-15cm

7-10 cm

PR

Puc. 4. CxemaTuunoe uzodpaxxkenue ¢hopMUPOBaAHUS MOYEBOrO pe3epByapa

a) u3ossLus pparMeHTa TOHKOW KUIIKK JuTnHOM 60 cM. DopMHpoBaHKEe ypeTPOMIIC0aHACTOMO3a; 0) pacceueHUe TOHKOW KUILKK Ha
MPOTUBOOPBIKEEYHOM Kpae 3a UCKIItoYeHueM dparmeHTa 12—14 ¢cM Ha JJIMHHOI CTOPOHE; ) YIIMBaHME 3a/IHEH CTeHKM U (DOPMUPOBaHME
OPTOTOIMYECKOTO MOYEBOTO ITy3bIPS IIAPOBUIHON (DOPMBI 38 CYET ACCUMETPUYHOTO YIIIMBAHUS; 2) YIIUBAHUE MEPEIHE CTCHKN OPTOTOIH -
YEeCKOTO MOYEBOTO ITy3bIpsi U CTEHTUPOBAaHUE MOYETOYHMKOB

12-14 c™m
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Puc. 5. IManuenr I11., 63 r. 1/6 No41047. Makponpenapar.
MoueBoii my3bIpb, NpeICTATETbHAS XKelle3a, NapanjieoKaIbHAs
KJIeTYaTKa ¢ TuMpaTHIeCKUMH y3/1aMu

Makponpenapam — mo4eoil ny3vipb eOUHbIM OA0KOM ¢ Npo-
CMamoll U cCeMeHHbIMU NY3bIPbKAMU; KAeMYAmKa ¢ N008300UHO-
00MypamopHviMu AUMpamuueckumu yaiamu (puc. 5).

B nocaeonepauyuonnom nepuode ucnoab306ansl NPUHUUNLL PAH-
Heeo eoccmanoenenus nauuenmos (Fast Track). Ocaoxucrenuii
He 0bL10.

Tucmoaocuueckoe 3axaonenue No 6116/49147-85: nuzxooug-
epenyuposannas ypomeauanvhas kapyurnoma (G3) ¢ unsasueli 6
COOCMBEHHYI0 NAGCIMUHKY U MYAbIMUYEHMPUYECKUM XapaKmepoMm
pocma. B 3ome panee evinoanennoil pezexyuu onpedensiemcs
A36EHHbLI DeheKm ¢ BbIPANCEHHBIM XPOHUHECKUM NPOOYKMUBHBIM
60CHANCHUEM U HAAUMUEM 2USAHMCKUX MHO2050epHbIX KAemOK,
HeAb3s1 NOAHOCIbIO UCKAIOYUMb HAAUYUE OMOENbHbIX ONYX0Ae8bIX
KAemOoK 6 OHe 5136bl @ 30He MblUeHHOU CMEHKU MOYe8020 Ny3bi-
pAa. Kpas pezexyuu mouemounuxoe 06e3 npuzHaKog onyxoneeo2o
pocma. JlobpokavecmeeHHas y3n06as Hceae3ucho-cmpomatbHas
eunepnaasus npeocmamenvHoil yceaesvl ¢ ovaeamu ITHH évico-
Kot cmenenu. Ilpecakpanvhvie aumpamuyeckue y3avl ¢ peaKmug-
HOUl eunepnaaszuei AUMPOUOHOU MKAHU U NUNOMAMO30M.

Cmenmbl yoaneHvl uepe3 8 OHell, ypempanivHuli Kamemep —
uepes 14 oneil. Ilo danHbIM KOHMPOALHOU pempoepaoHoill YUcmo-
epaguu 3amexa KOHMPACMHO20 Geuecmea He 6U3YANUUDY-
emcs (puc. 6). CamocmosmenvHoe MoueUucnycKkaumue 60ccma-
Hosunocy (nopuuu mouu 0o 200 ma, ocmamouHou Mouu Hem,
pacwupenuss 9JIC nem). Ilocieonepayuonnvie wevl yoaneHvi
Ha 10-e cymku, 3axicugienue panvl NEPBUHHBIM HAMANCCHUEM
(puc. 7).

boavHoil evinucan 6 y0061emeopumesbHoM COCMOSHUU 100
Habaodenue ypoaoea no mecmy xwcumeavcmea. Ilo OanHwim
MCKT opeanosé 6piowHoii nosocmu uepe3 200 nocie onepayuu
OaHHbIX 3a peyuous He ebiseaeHo (puc. §).

ﬂaHHOC KIIMHNYECKOEC Ha6H}OI[€HI/IC IIPOAEMOHCTpPU -
POBAJIO, YTO JIATIAPOCKOIMUYECKA HUCTIIPOCTATIKTOMMUS
C OPTOTONMYECKON IIACTUKON sIBJIsIeTCs 2 (EeKTUBHOM
1 0e30macHOi METOAMWKOI, ITO3BOJISIONIEH C MUHU-
MaJIbHBIM TpaBMUpPYIOIIMM 3(P@PeKTOM IJIg OopraHu3Ma
JIOCTUYb COMOCTABUMBbIE C OTKPBITOM Olepalueil uHTpa-,
TIOCJICONEPpAallMOHHBIE M OHKOJIOTMYECKUE PE3YJIbTATHI.
Hcnonp3oBaHne METOOUKM SKCLUEHTPUUYECKOIO YIIM-
BaHMSI II03BOJISIET CPOPMUPOBATH MOYEBOM pPe3epBY-
ap oBajJbHOI (hOPMbI, MAaKCUMaJbHO aHATOMUYECKU U
(pYHKIIMOHAJIBHO COITIOCTAaBUMBIIA C MOYEBBIM ITy3bIPpEM
3J0POBOTO YE€JIOBEKA.

Puc. 6. ITanuenr I11., 63 r. 1/6 Ne41047. IlucTorpamma nepen
yIaJileHHeM ypeTpajibHOro Karerepa. 3aTeKoB KOHTPACTHOIO
npenapara 3a npeieiibl WJICOKOHIYHTA He BbISIBIEHO

Puc. 7. IMamuenr I11., 63 . 1/6 Ne41047. Buenunuii Bux
N0C/Ie0nepAHOHHbIX PAH

Puc. 8. ITanuenr I11., 63 . 1/6 Ne41047. MCKT opranos
OpromHoii mosiocTu yepe3 1 rox nocje onepamuu. JIaHHBIX 32 penyauB
He MOTyYeHO
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IMMPOPUJIAKTUKA TPOMBOTEMOPPATUYECKHNX OCJOXHEHUI
B ITOCJIEOINEPALIMOHHOM INEPUOJIE Y BOJIbHBIX JTOBPOKAYECTBEHHOI
TUNEPILUIABUEN ITPEACTATEJIBHOW KEJE3bI

' DdI'AOY BO «Poccuiickuii YHUBEPCUTET IPYKObI HApOIOB», Kadelpa ypoJOruu 1 OIepaTUBHOM He(MPOIOTHH ¢ KypCOM
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ABTop nuas cBs3u: E. A ArTaMaHOBa — acUpPaHT Kadenpsl YpOIOrUU U ONepaTUBHON HEDPOIOTUHU C KypcoM
oHKoypoJioruu Poccuiickoro yHuBepcurera aApyx0sl HapoaoB; MockBa, Poccus; e-mail: dr.atamanova@mail.ru

Lleab uccnedoganus: yayuuums pe3yabmamol Xupypeuueckoeo AeueHus 000poKauecmeeHHol eunepniasuu
npedcmamensHoil Jcenesvl.

Mamepuanvt u memodsi. B pabome nposedena oyernka 3ppexmueHocmu KoOMnAEKCHOU NPedonepayuoHHoll
nod2omosku 601bHbIX 0OPOKaYeCmBeHHOI 2unepnaasieil npedcmamenbHoll Jceaessl. Boinoaneno cpasnenue
KAUHUYecKol 3ghghekmusHocmu mpaoduuioHHbIX Memo0oos npedonepayuoHHol N0020MOBKU (Anacmu4ecKoe
OUHMOBAHUE HUNCHUX KOHEYHOCMell 80 8peMsi ONePayUuU U 8 NOCAeONePayUOHHOM nepuode 8 COemaHuy
¢ NpuMeHeHueM (paKcunapuna 8 nPopuUAaKmu4eckKux 003UpoeKax) ¢ NPUMeHeHUeM mex Jice Memoodos
COBMECMHO C GHYMPUBEHHBIM AA3EPHbIM 00AyHeHUeM KposU. Jlana KAUHUKO-1a00pamopHas OueHKa
nokasameneil K0azyn0epammbl, UHCMPYMeHMANbHAS OUEHKA 00NNAePOPapUUecKUX noKazameneil Kpogomoxa
8 cocyoax npedcmamensHoll Jceaesvl 6 ounamuxe. [lposedena oueHKa 6aUsHUS 6HYMPUBEHHORO 1A3EPHO20
001y4eHUs KposU Ha MOPPOPYHKYUOHANbHOE COCIOSIHUE MPOMOOLUMO8 MemOodoM real-time-euzyaiusayuiu.
3akarouenue. Hmoeu uccaedosanus nokazanu 8vicokyio aghgpexmusnocms ekarouenus BIOK 6 komnaekchyro
npedonepayuonrHyio n0020Mo8Ky NAYUEHM08, CHOCOOCMEYIOULYI0 CHUNICCHUIO 0CAONCHEHUI ONepamueHo20
AeUenus: 000pPOKaUeCmBeHHOl cUnepnAa3uL RPe0CmamenbHol Jceae3vl, CHUNCAS YaACMOmY MPOMOOMUHECKUX
ocnoxcnenuii Ha 6% u eemoppazuneckux ocroxcrenuil Ha 4,9% (p<0,05).

000poKauecmeennas eunepnaasus npedcmamenvroll JHceessl,
mpomooyUmbl, BHYMpUGEHHOE Aa3epHoe 00ayHeHue KPosU,
mpombocemoppacutecKue 0CA0NCHeHUS, A0eHOMIKMOMUSA

Kawuesvie canosa:

Aemopul 3aa6a510m 06 omcymemeuu Kongaukma unmepecos. Jlis yumuposanus: Amamanosa E.A.,
Andproxur M. U., Bacunenxo U.A., Makapos O.B. [Ipoghunaxmuka mpombo2emoppacutecKux 0CA0NCHEHUL
6 NOCAeONEePayUOHHOM nepuode y 60AbHbIX 000POKAUeCMEeHHOU cunepnAa3uell npedcmamenbHoll Jcenesbl.

Ypoaoeus. 2017:1:5-11
http://dx.doi.org/10.18565/urol.2017.1.5-11

BBeaenue. IlporpeccuBHbIi pocT 3a00J€BaeMOCTU
JIOOpPOKAYEeCTBEHHO! TUIIepIUIa3uell IpencTaTe/IbHOM
xkenesdbl (JII'TIK) cTaBuUT ee B psii BaxKHEHUIIMX Meau-
LIMHCKMX M COLIMaJbHBIX IpobieM. Jemorpaduueckue
uccnenoanusi BO3 cBumeTenbCTBYIOT O pocTe Hacele-
HMS TITaHEeTH B Bo3pacTe cTapiie 60 JieT, IpudeM ero
TEMITBI CYIIECTBEHHO OTIEPEXAlOT POCT YMCIEHHOCTH
HaceJIeHUsI, 4TOo JAeJlaeT 3Ty IpodJieMy ele 0oyiee akTy-
anpHO# [I, 2]. Ee ximHuYeckue MPOSIBICHUSI UMEIOT
MecTo v 34% myxuuH B Bo3pacte 40—49 ner, y 67% —
50-59,y77% — 60—69 'y 83% — crapmie 70 et [3-35].

OrnepaTUBHOMY JICUEHUIO TIoABepraroTcst cBbime 40%
MYXX4uuH ctapiie 50 JIeT, ¥ T0JIsI TaKuX MalieHTOB pac-
TET B CBSI3U C OOIIEMMPOBOM TEHAECHLMEH CTapeHMs
HaceneHus. B Hacrosiee Bpems B Poccuu oTKpbITast
aJIeHOMDKTOMUST cocTaBisieT 27,2% onepalimii, TpaH-
cypeTpaibHas pe3eKuus mpocTathl — 27,8% Bcex orre-
pamuit mo mosomy JAT'TIXK [6—8]. Hecmotps Ha coBep-
IICHCTBOBAHWE TEXHUKM OTIEPATMBHBIX BMEIIATEIbCTB,
4yacToTa OCJIOXHEHUI TTPpoaosKaeT pactu [9].

OnHOI M3 TIPUYUH CMEPTU OONBHBIX TTOC]E aIleHOM-
SKTOMUU SIBJISIOTCS TPOMOOreMOpparuyeckrie OcCIoX-
HeHus (KaK MHTpa-, TaK U MOCJIeonepaluoHHbIe), KOTO-
pble pa3BUBAIOTCS C YacTOTOH, mocturaiomieit 50%,
00yCITOBIMBAIOT HEYIOBIETBOPUTEIbHBIC PE3YIbTATHI
JIEUEHHUs, YBEJTMUEHNUE TIPOIOJIKUTEIBHOCTH TTOCIIEOTIe-
PALIMOHHOTO TEpUoAa U B psie CIydyaeB — JieTaTbHbBIN
ucxoa. Mx mpodunakruka 10oKHA HAUMHATBCS B MPe-

ornepauroHHoM niepuone [10—13]. Yacrora TpomO030B
IIPY OTKPBITOH ameHoMaKTOMUM mocturaet 30—63% ot
BCEX XMPYpruueckux BMmelareabcts. Ha gomo tpaHey-
peTpaibHOl pedekiuu mpuxoautest 5—10%.

bonee 30% TpoM0030B pa3BUBAETCS MHTPAOIIEPAITIOH-
Ho. CorjlacHO MaToJoroaHaTOMMYECKUM TaHHBIM, TPOM-
00oMOOMsT JIerouHoil aprepun passuBaerca y 0,6—6%
0OJIbHBIX YPOJIOTUYECKOTO IIPOMUIS 1 B CTPYKTYpE MOCIe-
onepalOHHOM JIeTaIbHOCTH 3aHMMAET BTopoe MecTo [ 14].

HecmoTpst Ha MHOTOUMCIIEHHBIE pa3pabOTKU MO CHU-
JKEHUMIO KOJIMYECTBa TeMOPPArnyecKuX OCJIOXHEHUIA,
JlaHHas TpobJieMa OCTaeTCsl aKTyaJlbHOM.

Ienp uccaenoBanus: yJayylliMTbh PE3yJbTaThbl orepa-
TUBHOrO JiedeHus1 nauueHToB ¢ AITIK myrem cHuxe-
HMS 4acTOThl TPOMOOTEMOPPATMYECKUX OCIOXHEHUI B
MocCJIeonepalMoOHHOM MEPUOIE.

Martepuaiibl U MeTobl. B OCHOBY pabOThI MOJOXEHBI
pe3ynbTaTthl obcnemoBanust 169 6ompHBIX JAITIZK 6e3
OCJIOXKHEHUU M C OCJIOXHEHHOW OCTPOHN 3aldep>KKOM
Mouu (O3M), KOTOpBIM IIPOBEIECHO ONEePaTUBHOE Jieue-
Hue B kKiuHuKe ypojoruu PYIH Ha 6a3e Kb No 29
uM. H. D. baymana B 2011—2014 rr. BojbHbBIM OCHOBHOI1
rpymsl (86 [50,9%| 4enoBek) BMecTe ¢ TpaTWIIMOHHBI-
MU MeTOJaMM MpeaorepalOHHON MOAroTOBKU (OWH-
TOBAaHME HUXXHUX KOHEUHOCTEN 2J1aCTUYHBIMU OUHTAMU
WU KCMOJb30BaHUE KOMITIPECCMOHHOTO TPUKOTaXxa BO
BpEMsI Olepaly U B MOCJIEONEPAllMOHHOM MEepUOJIE B
COUeTaHUM C MPUMEHEeHUEeM (ppakcunapuHa B Npodu-
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Puc. 1. MopdosornuecKkue THIIBI TPOMOOLHUTOB
nepudepuyecKoii KPoBu

a — tonorpaMMmbl, 6 — 3D-pekoHcTpykuus (x 1000),
6 — CKaHMpYIOILasl 3NeKTpoHHast MuKpockomus (x 4000)

JJAKTMYECKUX J103aX) MPOBEJM BHYTPUBEHHOE Ja3ep-
Hoe obnyueHue kpou (BJIOK). KoHTposibHy0 rpymmy
coctaBmm 83 (49,1%) marmenTa, KOTOPLIM TTPOBOIVIIN
TPaTUIIMOHHYIO TIPODUIAKTUKY.

B ocnosnoii rpynme HITIK ocnoxHuiaack octpoit
3a7epXKoil Modenciyckanust y 35 (20,7%) GOnbHBIX, B
KOHTpOJIbHOM — y 34 (20,1%). [Naumnenram ¢ O3M nipu
MOCTYIUIEHUN YCTaHOBWJIM ypeTpaibHbiil KaTteTep Foley
16—18 Ch, mociie 4ero Ha3HAYMIIM Qi-aIPEHOOIIOKATOPHI
(TamcynosuH 0,4) 1 aHTUOMOTHUKU LIMPOKOTO CIEeKTpa
JIEeUCTBUS TepopaibHO ((DTOPXMHOJIOHBI, LiehaaocIo-
punsbl). Katerep ymanuiu Ha 3-U CYTKM, IIOCJIE YEro
MalMeHTOB C BOCCTAHOBMBIIMMCS MOYEHMCIyCKaHHEeM
BBINTKMCAIN IOMOI U B MJIAHOBOM TOPSIIKE TIPOBEJIU OTle-
patuBHoe jedyeHue I TIK. I[TanmrentaM ¢ Hepa3pelmnB-
Ieics 3amepKKOi BBITIOJTHUIN TPOAKAPHYIO IIUCTOCTO-
MUIO ¥ TaK3Ke BBITTMCATIN JOMO C TTOCIIeNyIoNIei TIaHo-
BOM TOCIUTAJIM3ALMEN /I MPOBEACHMS BTOPOIro 3Tara
OTepaTUBHOTO JIeYeHUs. B OTHOIIIEHUH BCeX MalleHTOB
cobpajiu aHaMHe3, POBeJIU KIMHUYEeCKUE, J1abopaTop-
Hbl€ U UHCTPYMEHTAJIbHbIE METOIbI UCCIIETOBAHMSL.

MopbodyHKIIMOHATBHOE COCTOSIHUE TPOMOOIIMTOB
OIIEHWJIM C TIOMOIIBIO ammapaTHO-TIPOTPAMMHOTO KOM-
mekca BMOHMU (AIIK BMOHHM) MeTomoM KOMITbIOTEP-
Hoii uutoMopdomerpun. MccnenoBanust mpoBesin Ha 0as3e
MOHWKMU um. M. ®@. Bnagumupckoro. B xone nsyueHus
TPOMOOLIMTOB BBIAEIUIN 4 OCHOBHBIX MOP(OJOTUUECKUX
TUTIA B TIOMYJISIIMK XKUBBIX KIETOK, XapaKTepU3YIOIINX
TY WIM WHYIO CTETIeHb UX aKTUBAIlMM B 3aBUCUMOCTU OT
BapuaHTa MX (OpMBI, XapakTepa peibeda MOBEPXHOCTH,
HaJIM4Msl TICEBIOTIONUI, UX YMCIa U BEJIMYUHBI, KOTOPbIE
COOTBETCTBYIOT (DOpMaM KJIETOK, MOJYYEHHBIX TTPU AJIEK-
TPOHHOU MUKpocKoruH [15]. [Tnockue okpyTiible KIeTKA
C IIATKOM WM CKJIAMIaTOM TTOBEPXHOCTBIO — «TTTAIKNE» U
«pucaeHbIe» TUCKOUMTHI cooTBeTcTBoBaIM | Trmy. Ko II
MOPGhOIOrMIECKOMY TUITY TPOMOOIIUTOB ObUIM OTHECEHbI
KJIETKUA OKPYIJION WM HEeMpaBUIbHON (DOPMBI C INIAgKOMN
WJIU CKJIaAyaTol MOBEPXHOCThIO U 1—3 KOPOTKUMU (MEHb-

e IuaMeTpa KIIeTKH) OTPOCTKaMU-IICeBIOIIOAUSIMU,
SIBJISTIOLIMMCST BEIPOCTAMM TIOBEPXHOCTHO MeMOpaHBI.
Kierku, uMeBiime 0Kojo 2—5 IIMHHBIX (0OJIbIlIe AUaMe-
Tpa KJIETKM) OTPOCTKOB, IpeacTapisin III tum u otim-
yaJiuch OOJBIIMM MHOrooOpaszueM (opM: OT TJIOCKUX
JIMCKOB 70 KJIETOK HempaBWJIbHON (opMbl. TpoMOOLIUTHI
HeTpaBWIbHON (DOPMBI ¢ HEPOBHOI OYTpHUCTOI TOBEPX-
HOCTBIO, OOJIBIIMM KOJMYECTBOM OTPOCTKOB Pa3IMYHOI
JUIMHBI 1 MHOTOYMCJIEHHBIMU BaKyOJISIMU ObLIIM OTHECEHBI
K IV mopdonornyeckoMy TUIy — AereHepaTUBHO-HU3Me-
HEHHbIM KJieTKaM (puc. ).

I'magkue u pudaeHble TUCKOUMTHI SIBISIIOTCS TakK
Ha3bIBaeMbIMU (popmamu 1oKost. TpomoOorutsl 1111
TUIIOB, OTJINYAIOIIMECS TOSIBJIEHUEM OTPOCTKOB pa3-
JIMYHOTO 4Yucja M JJIMHBI, a TakKXKe H3MEHEHUEeM HX
GOpMBI, CBSI3aHHOW C MEPeCcTPONKON LIMTOCKeneTa U
CTPYKTYpHI TpaHyJIoMepa, MPOSIBJISIIOT BHELTHME MTPU3HA-
K1 (yHKIMOHATIbHOM akTMBHOCTU. Kietku IV tuma —
TPOMOOIIUTHI, MCYEpIIaBIINE CBOIl (DYHKIIMOHAIBHBIN
roreHma. M3BecTHO, YTO B HOpMAJTbHBIX YCITOBUSX 63%
TPOMOOLIMTOB TIPEACTABIEHO KJIETKAMK «ITOKOsT», 21% —
TpoMOOLIMTaMM ¢ HU3KMM ypoBHeM aktuBauu (II tui),
12% — BBICOKOAKTMBUPOBAHHBIMU KJIETKAMU C JITMHHbBI-
MU OTpocTKamu-«aHteHHamu» (111 tum), 4% — nerene-
paruBHO-M3MeHeHHBIMU (IV Tum) [16]. MopdomeTpuio
TPOMOOLIMTOB TIPOBEJIN IIPU ITOCTYIIEHNUHN, TIEPE, OIepa-
LIMel 1 yepe3 IBe Heles I ITOoCIe OIepaliu.

Bcem maumenTtam BeimonHuan Y3WM mpencrarenbHOMR
xene3bl. U3mepuin MUKOBYIO CKOPOCTh (Vmax) M KOHEU-
HYI0 JIMACTOJIMYECKYI0 CKOPOCTb KpPOBOTOKA (Vmin), cKO-
POCTb BEHO3HOTIO KPOBOTOKA, KOTOpas XapaKTepu3yeT
COCTOSIHME TOHYCa BEHyJ, BeH M HaJIMYKhe BEHO3HOIO
MOJTHOKPOBHSI OPraHOB MaJIOro Ta3a, B TOM YMCIIe TIpel-
CTaTeJIbHOM KeJle3bl, PACCYMTHIBAIM KaueCTBEHHbIE MTOKa-
3aTesin, Tak1e Kak MHaeKc nyascatuBHocTy (PI) u nHaekc
pe3uctuBHoct! (RI). ITocie KimMHMKO-1a00paTOpPHOTO
obcienoBaHus BceM TanueHTaM 6e3 O3M BBINOIHWIN
YpeCIy3bIpHYIO af€HOMIKTOMUIO MJIM TPAaHCYPETPATbHYIO
Pe3eKILUIO afeHOMBI IIpeacTaTeIbHOI Kene3bl. Bribop
MeToJIa OIepaTUBHOTO JICUEHMSI 3aBUCEI OT 00beMa Ipe-
CTaTeNIbHOM XKeje3bl U XapaKTepa pocTa aaeHOMAaTO3HbBIX
y3510B. B 1-¢, 3-u, 7-¢ cyTku u yepe3 2 Hef Iocjie orepa-
LIVH TIPOBENIN KIIMHUYECKUI OCMOTP, BBITTOJIHWINA KIIMHU -
YECKUI aHall3 KPOBM, OMOXMMUYECKMI aHaIu3 KPOBU,
001K aHaIM3 MOYM, UCCIIENOBAIA KOAryJIOrpaMMy.

BuyTpuBeHHOE J1a3epHOE OOJyYeHHE KpPOBU OCY-
LIECTBJICHO ¢ TIOMOILIBIO TIOJYMPOBOAHUKOBOTO arnapara
«A30P» 11 cBETOBOIHBIX HACATOK (MOIIHOCTh U3TYUSHUST —
2 MBr, muHa BoHBI — 0,63 MKM). Bpems skcmosunmu
cocTaBwiIo 45 MUH ONHOKPATHO B TeueHME 7 CyT IJIs
MaLMEeHTOB Tepe IUIAHOBLIM OIEPAaTUBHBIM JIEUYCHUEM U
B TeueHue 3 cyT i TakoBeIX ¢ O3M Ha ¢oHe IpeHUpo-
BaHUsSI MOYeBOro Mmy3bIps. Cpeay COMyTCTBYIOLIMX 3a00-
JIeBaHUH y TAlIMEeHTOB 00EeMX I'PYIII Yallle BCero BCTpeva-
JIUCh UILIEMUYEcKast O0NE3Hb CepAlla, TUIEPTOHUYECKAsT U
BapuKO3Has 00JIe3Hb HUXKHUX KOHeuHOocTel. 1o comyrer-
BYIOIIIMM 3a00JIeBaHUSIM TALMEHTHI ObLIM pacIipene/ieHbl
110 TpyIIaM NpUMEpHO OAMHAaKOBO. JloOpokauecTBeHHas
TUIMepIuia3usi MpeAcTaTeIbHOM eje3bl 4acTo COMpPOBO-
KMAeTCsl XPOHWYECKMMHU BOCTIAJIMTENIbHBIMU 3a00J1eBa-
HUSIMU TTIOYEK ¥ HIDKHMX MOYEBBIX ITyTeil. XpOHUUECKUi
rnueoHedpuT auarHoctuposaH y 21 (12,4%) GonbHOrO,
XPOHWYECKUH IpocTatut — y 79 (46,7%).

CraTUCTUYECKUI aHaIU3 IIPOBOIMIICS B MaKeTe Mpo-
rpamm STATISTICA 10. Ilpu o0paboTKe pe3ysibTaToB

96

YPOIOIN4, 2017 / UROLOGIIA, 2017



HCIOJb30BaINCh KaK IMapaMeTpUuecKue, TaKk U Hera-
pameTpuueckrue MeToibl. Ecii 3aKoH pacripenesieHust
COOTBETCTBOBAJI HOPMAJIbHOMY 3aKOHY, IPUMEHS-
JU TapaMeTpUYecKrue MEeTOIbl, B IIPOTUBHOM cCllydyae
HCMOJb30BAIUCh HEMapaMeTPUUECKUE METO/IbI.

3aBUCUMOCTb MEXIY IBYMSI KOJTMYECTBEHHBIMU Tepe-
MEHHBIMU WCCIIeIOBANIACh ¢ ITOMOIIBIO KOPPETSIINOH-
HOTO aHaIn3a C oIpeaeieHueM Koa(huimeHTa Koppe-
Jstuuu [Tupcona.

AHaM3 NBYX HE3aBUCUMBIX M 3aBUCHUMBIX (Map-
HbBIX) BBIOOPOK MPOBOAMJICSI HA OCHOBAHUU f-KpUTEPUSsI
CrTblofIeHTa ¢ ONpele/ieHUEM YPOBHSI 3HAYMMOCTH p-KpU-
Tepust. OMHOMAKTOPHBIN TUCTIEPCUOHHBINA aHAU3 TIPU-
MEHSIJICSL TIPU CPAaBHEHUU CPEIHUX 3HAYECHMI Ul Tpex
u 0Oosee BbIOOPOK. Orpenensics YpoBeHb 3HAUYMMOCTHU
P-KpUTEpUsT HaMeHbllel 3Haunumoli pazHoctu (H3P).

[TpaBuno MpoOBEpKM CTATUCTUYECKOM 3HAUYUMOCTHU
B3aUMOCBSI3M MEXIy KaueCTBEHHbIMU TIePEMEHHBIMU TIPO-
CTOE — €CJIM YpPOBEHb 3HAUYMMOCTU p MeHbiue, dem 0,05,
B3aMMOCBSI3b CTATUCTMUYECKU 3HAYMMA, €CITU p OOJIbIIE, YeM
0,05, pe3ynbTaT CUMTAJICS CTATUCTUYECKU HE 3HAUNMbBIM.

Pe3yabraThl. C MOMOIIbI0 TPAHCPEKTAIBHOI YIbTpa-
3BYKOBOI JomnIieporpacduu yCTaHOBJIEHO, YTO Y Mallu-
€HTOB BCEX IPYMI MMEJUCh U3MEHEHUSI KPOBOTOKA B
cocymax IMpeAcTaTelIbHON kene3bl. Y MYXYMH OCHOB-
HOI ¥ KOHTpOJbHOI rpymm 6e3 O3M Viax B KaIicynsip-
HBIX apTepusix cocraBuia 16,91+4,83 u 16,79+4,78
cMm/c, y 6ombpHbIx O3M — 19,92+6,35 u 19,00£5,18
COOTBETCTBEHHO. JlaHHBIN TMoKa3aTelb KPOBOTOKAa B
napaypeTpajbHbIX apTepUsiX B OCHOBHOW W KOHTPOJIb-
HOM Tpymnnax nauueHToB 6e3 O3M Obl1 yBeauveH B 2
pasza u coctaBun 12,44+4,38 u 12,33%4,15 cm/c coort-
BeTcTBeHHO. Y 13 (15,1%) maneHTOB OCHOBHOM TpyTI-
bl ¥ 8 (9,5%) — KOHTPOJIBHOM Vinax TIpEBBICHIIA 25 CM/C.
[Tpu aHanu3ze Viwin B KanCyasIpHBIX apTEPUSIX Y OOJbHBIX
AI'TIK 6e3 O3M B obeux Tpymiax HaMU OTMEYEHO
ee Bo3pacTaHue B 2,5 paza 1o CpaBHEHUIO C HOPMOIA.
B ocHoBHOIT Tpymnme oHa coctaBuia 6,99+1,90 cm/c
B KOHTpOJIbHOU — 6,98+1,50, mpu stom y 13 (15,1%)
MaleHTOB OCHOBHOM rpymmbl 1 16 (19,3%) — KOHT-
pOJIbHOM OHa Obljla yBeJMYeHa B 5 pa3. Y MalMeHTOB C
O3M Vuin GblTa BBILIE B 3 paza u coctaBwia 7,14+1,65u
8,11%£2,03 cM/c coorBeTcTBeHHO. Y 8 (9,3%) manueH-
TOB OCHOBHOI1 rpymbl 1y 5 (6%) — KOHTPOJIbHOM OHa
nocturia 15 cm/c. [Tokazarenb Vi B TapaypeTpanibHbIX
apTepusX IO CPaBHEHMIO C HOPMOM ObLT yBeJM4eH B 1,5
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Puc. 2. CoorHomenue mopdoaornyeckux tunos (I, I,
111, IV) TpoMGoumTOB nepudepruyecKoii KpOBH B HOPME
u 6osbHbIx ATTIK (%)

pa3ay nauueHToB 6e3 O3M u noutu B 2 paza — ¢ O3M.
B ocHoBHOI1 rpymniIie y nauueHToB 6€3 O3M oHa cocTa-
puia 3,87+0,81 cM/c, B KoHTponbHOi — 5,33+1,42.
Y 60abHBIX O3M OCHOBHOI M KOHTPOJILHOM TPYIIIT OHA
coctaBmia 4,20+0,88 u 5,57+1,56 cM/c cooTBeTCT-
BEHHO.

Y Bcex My:KUMH TIPH TIOCTYTIEHUH OTPENeNICHO TTOBBI-
LIeHre cpeaHuX Tokasarteneil RI, mpuyem oH ObuT 3Ha-
YUTEJIbHO BhIIe Yy MauydeHToB ¢ O3M. Y maiueHToB ¢
JTI'TIZK 6e3 O3M B OCHOBHOI1 1 KOHTPOJIBHOM TPyIIIIax
cpeanuii RI cocrasun 0,714+0,06 u 0,70£0,04 B Karmcy-
nspabIX 1 0,7210,05 u 0,69+0,03 B mapaypeTpaibHBIX
apTepusix coorBercTBeHHO. I1pr O3M RI yBenuuuBacs
10 0,74%0,05 B KancyasipHbIX aprepusx 1 10 0,7310,06 —
B napaypeTpajibHbIX. Takxke ObLTIO OTMEUEHO MOBLIIICHUE
Pl 'y 6onbHbIx AT'TIZK 6e3 O3M B OCHOBHO# 11 KOHTPOJIb-
Hoti rpynmnax g0 0,70+0,03 1 0,71+0,04 B KancyasipHbIX U
1o 0,6910,03 u 0,72+0,02 B mapaypeTpaIbHBIX apTepPHsIX
cootBeTcTBeHHO. Y manueHToB ¢ O3M PI B xamncynsp-
HBIX W TapaypeTpalbHbIX apTepusiX ObLT YBEIUYEH 10
0,7240,04. ¥ 24 (27,9%) naiyieHTOB OCHOBHOI I'PYIIIIbI
¢ O3M, 11 (12,8%) naumenros 6e3 O3M u 19 (22,9%)
TMAIMeHTOB KOHTPOJIBHOM TpyTiel c O3M 1y 8 (9,6%) 6e3
O3M 065110 3a(bUKCUPOBAHO paCUIMPEHNE BEH ITPOCTaTH -
YeCKOro BEHO3HOro cruiereHus: oosiee 5 cM. KpoBoTok B
BeHax ObIT 3aMeJUIeH, TTpUYEeM Y 2 TTallMeHTOB OCHOBHOM

Taonxwmmoga 1

IToka3aTenm KPOBOTOKA MPOCTAThI Y 0OJIbHBIX 10 JICYEHUS

I'pynna
Moxasarer JIFTEK 6es O3M  ATTIK c O3M oc.  ATTEK 6e3 03M ALK ¢ O3M (52%09) a‘):p%;;
ocH. (n=51) (n=35) KOHTD. (n=49) KOHTD. (n=34)

Vinax KaTICy APHbIE, CM/C 16,91 (4,83) 19,92 (6,35) 16,79 (4,78) 19,00 (5,18)  17,92(5,35) 6,1 (3,1)

Vinax iapaypetp., cM/c 12,44 (4,38) 14,81 (5,55) 12,33 (4,15) 14,64 (4,69) 13,35 (4,70) 5,8 (3,0)

Viin KATICYTSIPHBIE, CM/C 6,99 (1,90) 7,14 (1,65) 6,98 (1,50) 8,11(2,03)  7,26(1,82)  2.8(1.8)

Vinin TEAAYPETP., CM/C 3,87 (0,81) 4,20 (0,88) 5,33 (1,42) 5,57(1,56)  4,70(1,39)  3,1(2,0)
RI karicynsipHbie 0,71 (0,06) 0,74 (0,05) 0,70 (0,04) 0,73 (0,04) 0,72 (0,05) 0,57 (0,03)
RI napaypeTpabHble 0,72 (0,05) 0,73 (0,06) 0,69 (0,03) 0,70 (0,04) 0,71 (0,05 0,65 (0,04)
PI KaricynsipHbIe 0,70 (0,03) 0,71 (0,03) 0,71 (0,04) 0,72 (0,04  0.71(0,04) 0,67 (0,08)

PI napayperpaibHble 0,69 (0,03) 0,70 (0,03) 0,72 (0,02) 0,72 (0,04) 0,71 (0,03) 0,8 (0,06)
JluaMeTp BeH, MM 5,01 (0,88) 5,11 (0,74) 4,80 (0,84) 5,08 (0,75  5,01(0,82) 3,50 (0,75)
KpoBOTOK B BEHaX, CM/C 2,77 (0,75) 2,75 (0,62) 2,49 (0,53) 2,76 (0,56) 2,69 (0,63) 4,32 (0, 46)

Ilpumeuanue. J1IoOCTOBEPHOCTh pa3IMUMil MEXJ1Y IpyIaMu He Oblia yctaHoBiIeHa (p>0,05).
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rpynibl ¢ O3M u y | nmaimeHTa KOHTPOJbHOM TPYIIIbI C
O3M KpoBOTOK BoOOI1IE HEe onpeaesuics (maoa. 1).

B pesynbTare mcciemoBaHusl yCTAaHOBICHO, YTO MOp-
(boMeTpryeckue ToKazaTenu LMPKYJIUPYIOIIUX TPOM-
OOLIMTOB, OMpeae/sieMble SKCIIPECC-METOAOM B PEXMME
peabHOTO BpeMEHU, CIYKaT OObeKTUBHBIMUA M MHMOP-
MATUBHBIMU KPUTEPUSIMU OLIEHKU COCTOSTHUST KIIETOU-
HOTro 3BeHa remocTasa. B rpynme 6oabubix AT TIK nonm
tpombouutoB I, II, IIT u IV TMnoB cocraBuiIn cooTBET-
crBenHo 40, 17, 151 28% (puc. 2).

AHaJIM3 BUTATbHBIX Pa3MEPHBIX MapaMeTpoB (ha30BbIX
MOPTPETOB TPOMOOLIUTOB TMOKa3aj, YTO MPHU MOCTYyILIe-
HHMM y BCeX TAIIMEHTOB CPEeIHNUE B TIOMYJISAIINN JUAMETD,
TIepUMeTp, TUIOIIAIh M 00BEM ITUPKYIMPYIONINX KISTOK
MpeBbIIIaid HOpMaJibHbie 3HaueHust Ha 20, 18, 30 u
2% coOTBETCTBEHHO. JMaMerp LMPKYIUPYIOIIUX Kile-
TOK Tipy noctyruieHnn 6oabHbIX JAT'TIZK obGenx rpymi
coctaBmi 3,20£0,81 MM, mepumetp — 9,94%3,01 MKM,
miomags — 6,56%3,77 mxm?, 06beM — 1,71£0,98 MM,
®da3oBas BBHICOTA TPOMOOIIMTOB, OTpPaKaBIIash COCTOSI-
HHUE TPOMOOLIMTApHOIO IpaHyjJIoMepa, OblIa CHIKEeHa
Ha 42% u cocrasuna 0,71£0,31 mxm (p<0,05). Baxno
OTMETHUTh, 4TO (Da30Basi BHICOTA TO3BOJISIET OLICHUBATh
MOJHOLIEHHOCTh TPaHyJSIPHOTO arfmapara (peaxius
BBEIOpOCA aKTUBHUPOBAHHOTO TPOMOOIIMTA OTpaxKaeTCs
CHIKeHMEM (Pa30BOM BBICOTHI KJIETKHU) (maba. 2).

ITocne obGcnenoBaHUsl MalMEHTAM BBIMIOJHWUIN OTle-
patuBHOe JedyeHue. YUpecmysbipHas ameHOMIKTOMMUS
BbIToTHeHA 67 (39,6%) nanumenTam, u3 Hux 36 (21,3%)
MmanyeHTaM ocHOBHOM rpymmbel u 31 (18,3%) — KoHT-
POJTLHOM, TpaHCypeTpaTbHash pe3eKIIUsT TTPOCTATH IIPO-
BemeHna 102 (60,4%) myxumHam, n3 Hux 50 (29,6%) —
OCHOBHOI rpymbl 1 52 (30,8%) — KOHTPOJIbHOIA.

ITocneonepallioHHBIE OCJIOXHEHMST OBLIM 3aperu-
cTpupoBanbl y 25 (14,8%) u3 169 OoNbHBIX, TIpUYEM
qamie — y TMPOOIepUPOBaHHBIX KOHTPOJBHOM TPYIIITBI
(»<0,05). B cTpykType paHHUX OCIOXHEHMN Hambo-
Jiee 4acThIMM ObUTM KpoBoTeueHus (4,7%), TpoMOOTH -
yeckue (3%) W BOCHMaIUTENbHBIE (IMUAUINMOOPXMT,
muenoHedput [3,6%]) ocinoxHenus. B Oauxaiiiiem
rocjeornepalMoOHHOM Tiepuoe nueaoHeGpuT HabJto-
nancs y 2 (2,3%) maumeHTOB OCHOBHOM TPYIIIBI U Y 3
(3,6%) — xouTponbHOI. [locieornepaimoHHOE KPOBO-
Te4eHHUe B OJIKANIIIEM TTOCICOTIEPAITMOHHOM TIEpHOIe
oTMeueHO y 2 (2,3%) naluueHTOB OCHOBHOM I'PYIIIIBI U Y
6 (7,2%) — koHTpobHOI (p<0,05), BO BCeX cirydasix ero
yIaJoCch JIMKBUANPOBATh KOHCEPBATMBHBIMU MepaMu
(maoba. 3).

Crnenyet MoaYepKHYTb, UTO 3TU OCJOXHEHUST OTMeya-
JIUCH Y TTAIIMEHTOB ¢ UCXOMHO BBICOKMMH TTOKA3aTeISIMU
CKOpOCTEH KpOBOTOKA B COCYIIAX MPEACTATEIbHOM XKee-
3bl. TpomM003MOOIMST JIETOYHON apTepuyd JUArHOCTH-
poBaHa y 2 (2,4%) MaluyeHTOB KOHTPOJbHOM TPYIIIIHI,
TOCMUTAIM3UPOBAHHBIX B peaHUMAIlMOHHOE OTAEJICHNE.

B npen- u nocieonepauoHHOM Tieprogax HaMU ObUTH
OOHapyXeHBI OTpeNeeHHBIC pa3TNdusd B IMHAMUKE
roKasareJell KoaryJaorpaMMbl Y ONepUPOBAHHBIX 00JIb-
HBIX OCHOBHOW M KOHTPOJLHOU Tpynil. B mocneonepa-
LIMOHHOM TIEpUOJe CTAaTUCTUYECKU 3HAUMMble M3MEHe-
Hust (p<0,001) KOCHYIMCH TPaKTUYECKM BCEeX ToKaszaTe-
neit Koaryjaorpammbl. [Ipu 3ToM y MaliMeHTOB OCHOBHOM
TPYIIBEI TOMUHUPOBAIM TIPU3HAKU CABUTOB B CTOPOHY
HOPMOKOATYJISIIUN.

Tak, oTMeueHa TOJIOXUTEIbHAs OTMHAMUKA YPOBHS
(pubpunHorena. I[Ipu mocTyrmieHu B OCHOBHOM TpyIine
ypoBeHb hubpuHoreHa coctasua 3,39+1,23 r/n, nocie
BJIOK — 2,9640,93 1/1. B KOHTpOJBHOI TpyIITie pa3-
TUIUi MeXIy YpoBHeM (bUOpUHOTEHA TPU TTOCTYIUIe-
HUU U niepe] onepaiueid He yctaHosaeHo (3,08+0,98 u
3,10%+0,98 r/m). Ucxomnbiii yposenb MHO y nmanueHTOB
ocHOBHO rpymmbl coctaBui 0,99+0,23, nocne BJIOK —
1,03+0,20, yepe3 2 Hemx — 1,05+0,19 (p<0,001). Y nauu-
€HTOB KOHTPOJIbHOU IpyMIibl UCXOAHBIN ypoBeHb MHO
cocraBun 1,03%£0,21, mepen omepamuein — 1,02%+0,20.
K 7-m cyrkam oTMedyeHa TeHAEHLUS K HOPMO-
Koarynsguuu u noBbimieHne MHO pmo 1,07%x0,17.
Coaepxanue POMK y mauueHTOB OCHOBHOI TpyIl-
mel mocne Kypca BJIOK causmmocws ¢ 4,09+0,64 mo
3,77£0,21 wmr/100 wma (p<0,001). B KOHTpPOJIb-
Holl rTpynme mokasatenb POMK mnpu mocrtymie-
Huu coctaBmi 3,96+0,61 wmr/100mi, He mpeTep-
MeB CYIICCTBEHHBIX M3MEHEHU B IMHAMUKE TIpej-
ornepauMoHHOro HabmoaeHus. Ilokaszarenb TpomMOu-
HOBOTO BpPEMEHM TpHU TMOCTYIUIEHUU ObUT CHUXEH [0
15,08+£3,76 ¢, mocne mposeaeHust BJIOK Heckoabko
BeIpOC — 110 16,61£2,81 ¢ (p<0,001). Takum oOpaszom,
pe3yabTaThl MCCAENOBAHUS KOAryJorpaMMBbl TTO3BOJISI-
IOT TOBOPUTH O mo3uTMBHOM BausgHuM BJIOK, uto
MPOSBISIIOCh B COXPAHEHUM YCTOWYMBOW TEHACHLUU
CIBUTOB TlOKa3aTejieil reMOKOoaryasililud B CTOPOHY
HOPMOKOAryJIsSIUMU.

Takum 00pa3oM, MCCIenoBaHUS TMHAMUKHI KOAryJio-
rpaMM TOKa3aid, 4To Haubojiee pe3Kue M3MEHEHMS B
CHCTeMe TeMOCTa3a TUIEPKOAryJsILIMOHHOTO XapakTepa
HacTynmuIu Ha 3—4-e cyTKu mnocie onepauuu. Ha 7—8-¢
CYTKU TIOCJIeONEepallMOHHOrO Mepruoia akKTUBHOCTh Koa-

Ta6auma 2

CpaBHHUTEIbHDBII AHAJIN3 PAHHUX MOCJIEONEPANMOHHBIX OCIOKHEHHIA B OCHOBHOI M KOHTPOJIbHOM rpymmax

OcoxxHeHne Tpynna
ocHOBHast (n=86) KOHTpOJIbHAs (n=83)

Kposorteuenue 2 (2,3%)* 6(7,2%)
Tpom605M60JIMsI JIETOYHOI apTepun 0* 2(2,4%)
TpoM60hIeOUT MOIKOXKHBIX BeH H/K 0* 3(3,6%)
[Muenonedpur 2 (2,3%) 3(3,6%)
DIUAUIAMOOPXUAT 0 1(1,2%)
[THeBMOHUS 2 (2,3%) 1(1,2%)
WnbapkT Muokapaa 0* 3(3,6%)

* JlocToBepHBIE Pa3INuus 110 CPABHEHMIO C KOHTPOJIbHOM rpyrmoii (p<0,05).
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Taonawuuma 3

JInHAMKKAa MoKa3aTeJsieil KPOBOTOKA B COCYAX NMPeNCTATENBHOM JKeie3bl

JT'TIXK 6e3 O3M ocH. JT'TIXK ¢ O3M ocH. JTTIK 6e3 O3M KOHTp. ATTIK ¢ O3M KOHTp.
(n=51) (n=35) (n=49) (n=34)
TMokazaresnb
MpU TOCTY- rocJe MpU MOCTY- rnocJje TPH TOCTY-  TEPEN OMepallu-  MPH MOCTY- . prooy
TUIEHU U BJIOK TJIEHUN BJIOK TUIEHU U et (6e3 BJIOK) TUIEHUU
Vinax xame., cm/c 16,91 (4,83) 10,35(3,57)* 19,92 (6,35) 12,85 (4,87)* 16,79 (4,78) 16,13 (4,53) 19,00 (5,18) 16,92 (4,85)*
Vinax mapayp., cm/c 12,44 (4,38) 6,54 (2,19)* 14,81 (5,55) 8,99 (3,84)* 12,33 (4,15) 12,13 (4,02) 14,64 (4,69) 13,01 (4,01)
Vinin xarc., cM/c 6,99 (1,90) 4,02 (1,45)* 7,14 (1,65) 3,37 (0,75)* 6,98 (1,50) 7,01 (1,61) 8,11 (2,03) 7,35(1,81)
Vinin Tapayp., cm/c 3,87 (0,81) 2,83 (0,38)* 4,20 (0,88) 3,05 (0,41)* 5,33 (1,42) 5,19 (1,39) 5,57 (1,56) 5,17 (1,51)
RI xarc. 0,71 (0,06) 0,61 (0,04)* 0,74 (0,05) 0,65 (0,06)* 0,70 (0,04) 0,70 (0,03) 0,73 (0,04) 0,71 (0,05)
RI mapayp. 0,72 (0,05) 0,66 (0,06)* 0,73 (0,06) 0,67 (0,05)* 0,69 (0,03) 0,70 (0,04) 0,70 (0,04) 0,68 (0,04)*
PI xarc. 0,70 (0,03) 0,66 (0,03)* 0,71 (0,03) 0,65 (0,03)* 0,71 (0,04) 0,71 (0,03) 0,72 (0,04) 0,69 (0,03)*
PI nmapayp. 0,69 (0,03) 0,65 (0,03)* 0,70 (0,03) 0,64 (0,03)* 0,72 (0,02) 0,71 (0,03) 0,72 (0,04) 0,70 (0,04)*

*10CTOBEpHBIE Pa3IMyuMsl IO CPABHEHUIO C KOHTPOJIbHOU Tpymmoit (p<0,05).

TYJIUpPYIOIIe CUCTeMBI KPOBM CHUXKAeTCsS, a TOTEH-
L1ajJ IPOTUBOCBEPTHIBAIOIIEH M (PUOPUHOIUTUYECKOM
aKTUBHOCTH TOBBIIIAeTCs. B pe3ynbrare mpoBeaeHHOM
MpenonepalioHHON MOATOTOBKU Y OOJbHBIX OCHOBHO
TPYIITBI OTMEUEHBI TIPEAYTIPEXICHUS Pa3BUTUS TUTIEP-
KOAryJISIIIMOHHBIX PaCCTPOMCTB.

IIpu oleHKe KPOBOTOKA B COCYIax IMPOCTATHI TOCIE
BJIOK HaMu OTMEYeHO CHUXXEHHE CpeIHEro IIoKa-
3atenss Vwer B KaICyJNSIpHBIX apTepusX y IalueH-
ToB 06e3 O3M gno 10,35+3,57 cm/c, ¢ O3M — 5o
12,85+4,87 cm/c, B mapaypeTpajbHbIX apTepusix Y
MMalMeHTOB OCHOBHOI Tpyrmbl 6e3 O3M B 2 paza —
¢ 12,44+4.38 pmo 6,54%2,19 cm/c, B TpyIIe Maiu-
eHtoB ¢ O3M — ¢ 14,81+5,55 nmo 8,99+3,84 cm/c.
OTMEUEeHO CHUXEHME CcpenHero ImokasaTeias Vwn B
KalcyJIsIpHbIX apTepusx B 1,5 pa3za y mauueHTOB 0e3
O3M po 4,02+1,45 cm/c, ¢ O3M no 3,37+0,75 cm/c.
B KOHTpOJBHOW TpymIie ITaHHBIE MOKa3aTeIN OCTaBa-
JMCh BhIcOKMMU. OmHAKo B rpymme nauueHToB ¢ O3M
OTMEUYEHO HEKOTOpOe CHIKEHHWE NAaHHBIX TOoKa3aTeseil
MocJie YCTAaHOBKHU YPETPaJIbHOTO KaTeTepa, YTO CBSA3aHO
C YMeHbIIIEHUEM OTeKa Ha ()oHe BOCCTAHOBJICHUS Tac-
caxa Mouu (maba. 4).

RI B kancynsipHbix apTepusix 601bHbIX 0e3 O3M 0CHOB-
Holi rpymmbl mocie kypca BJIOK ymensmmics B 1,5 pasa
n cocraBun 0,61£0,04, B mapaypeTpajbHBIX apTepUsIX
60s1bHBIX 03 O3M cHusmcd ¢ 0,72+0,05 mo 0,66+0,06, y
nanpeHToB ¢ O3M — ¢ 0,73£0,06 1o 0,6710,05. B xoHT-
POJIBHOM TpyIIIe TaHHBINA MoKa3aTelb 00JbHBIX 0e3 O3M
n ¢ O3M cocrasun — 0,70 (0,042) 1 0,68 (0,043) cooTBeT-
ctBeHHO (p=0,00034 — BBISIBJIEHO CTAaTUCTUYECKM 3HAYM-

MoOe pazjinuue). ¥ naiureHToB OCHOBHOM rpyIiibl 6e3 O3M
u ¢ O3M oTMeueHO CHUXKEHHUE CPEIHEro 3HaueHUs aua-
MeTpa BeH MaparpocraTuyeckoi kietyatku 1o 3,38 (0,81)
u 4,62 (0,75) coorBeTcTBEHHO (10 Neuenus 5,01 [0,88] u
5,11]0,74]) m TOBBIILIEHNE CPEIHETO 3HAUYEHMSI CKOPOCTH
KpoBoTOKa 10 3,66 (0,44) 1 3,55 (0,37) cOOTBETCTBEHHO.
AHaMM3 BUTATBHBIX Pa3MEpHBIX MapaMeTpoB (ha30BBIX
MOPTPETOB TPOMOOILIMTOB TMPOAEMOHCTPUPOBAI, YTO Y
MAIMeHTOB OCHOBHONM TPYIIIBbI, KOTOPHIM B Ipeaornepa-
LMOHHOM Tiepuone npooauian BJIOK, cpenHue B momy-
JISILMKM JUaMeTp, MepuMeTp, o0beM M IUIOIIAAb LUPKY-
JIUPYIOIINX KJIETOK CHU3WINCH Ha 12, 14, 9 u 22% coort-
BETCTBEHHO, (ha3oBas BBICOTA yBeamumuach Ha 10%, 4ro
yKa3blBaeT Ha HOpMaJIM3aluio MOp(odyHKIMOHATILHOTO
cocTosiHMs KiaeTok. Ilpu olieHKe TpoMOOLUTOB Tepude-
pUYECKON KPOBU TMALMEHTOB OCHOBHOW TpYMIIbI Tepen
omnepalmeil 3aperucTpUpoOBaHO CHUXKEHUE KOJUYecTBa
AKTUBHBIX TPOMOOIIUTOB B IIMPKYIUPYIOIIEH TTOITYJ TSI
Y TIOBBIIIIEHHE CoNepKaHusT TpoMOoToB I Thma (KieTok
«II0KOST»). DTO CBUAETEIBCTBYET O MOAABIEHUU arperarm-
OHHO Y air€3MBHOI CLIOCOOHOCTU TPOMOOILIUTOB (puc. 3).
VY ManueHTOB OCHOBHOM TPYIIIBI TMOC/E MPOBEACHUS
BJIOK muamertp TpoMboumToB cHuswicd ¢ 3,27+0,81 no
2,88+0,72 MKM M COXpaHsUICS Ha TOM XXe YypOBHE uepe3
2 Hen mocnte orrepanm# (2,89+0,66 MkM). B KoHTpobHOIM
IpymIe Mbl HaOMIOAadM MOBBIIIEHUE AUaMeTpa TPOMOO-
LIMTOB ITOCJIE OIlepaTUBHOrO jeueHus 1o 3,14+0,81 mxwm, B
TO BpeMsl KaK ITpU MOCTYIIJICHUH U TIepe] onepanyeii 1aH-
HBII TToKaszaTeab coctaBwl 3,05£0,76 u 3,11+0,89 Mkm
COOTBETCTBEHHO. Takske HaM1 OTMEYeHa TTOJIOKUTETbHAS
TUHAMUKA TIepUMeTpa TPOMOOIIMTOB B OCHOBHOM TPYII-

Taonwumga 4

Pa3mepHbie napameTpsl TpOMOOIMTOB Meprdepudeckoii KpoBu 60bHbIX JIT'TIZK 0cCHOBHOI M KOHTPOJIBHO# Tpynn (M=0)

T Huawmertp (D), Tlepumerp (P), Bebicora (H), Iliomaags  O6beMm (V),
MKM MKM MKM (S), MM? MKM?
Hopma 2,61+0,82 8,25+3.41 1,23+0,51 4,67+2,12 1,81£1,33
OcHoOBHas rpyIma TIpu nmocryruieHun 3,27+0,81 10,1943,06 0,78%0,31 6,84+3,95 1,88+1,06
(n=86) Mepen onepanueii (mocie BJIOK) 2,88+0,72* 8,761+2,68* 0,86+0,37*  5,36+3,52*  1,72+1,21*
Yepes 2 HeT ITOCTIE OTIEPALII 2,8940,66* 8,91+2,37* 0,76+0,33* 5,81+4,08* 1,60+1,07*
KoHTposibHas rpynmna TIpu nmocryruieHun 3,05%+0,76 9,45+2.85 0,69+0,32 5,99+3,35 1,51£0,99
(n=83) Tepen oneparueii 3,11£0,89 9,63%3,14 0,66+0,41  6,47+4,27  2,07£1,49
UYepes 2 HeI ITOCTIE OTIEPALII 3,14+0,81 9,97+3,02 0,67+0,32 6,79+4,12 1,62+1,15
* JIoCTOBEpHbBIE Pa3JIMYKs IO CPABHEHUIO C KOHTPOJIbHOM rpymimoi (p<0,05).
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Hopma OcHoBHast KoHtposnbHas
rpymnmna rpynmna
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Puc. 3. CoorHomenue mopdonornyeckux tunos (I, I,
111, IV) TpomGouuTOB NepudepuyecKoii KPOBH B HOPMe
u ooasnbix JITTIK (%)

ne. Ilpyu mocTymieHuM JaHHBIA TOKas3aTelb COCTABUJI
10,194£3,06 MxM, a mocite npoBeaeHus ceancon BJIOK —
8,7612,68 MKM, a yepe3 2 Hea IOCJiE OINepalliud —
8,9112,37 MKMm. Y mMauuMeHTOB KOHTPOJIbHOW TPYMIIbI
repuMeTp OBbUT OOJbIIe HOPMBI B cpemHeM Ha 14% m
riepen onepanueit cocrabua 9,63%3,14 MkM, TocIe ore-
pauuy Haboaanach OTpulaTesibHas AMHAMUKA U YBe-
JIMYEHME ITOro Mokazaresst 10 9,97+3,02 MxM.

[Mpu aHanu3se maoiagu TPOMOOIIMTOB Y MallMEHTOB
OCHOBHOI Tpymnibl nocie Kypca BJIOK Hamu otmeue-
HO CHIXEHME 3TOro mokasatelis ¢ 6,8443,95 no 5,36%
3,52 MKM?, TI0CJIE OTIEpaALlMY JAHHBIN TTOKa3aTeb COCTa-
Bua 5,81£4,08 Mxm? (maba. 5).

Ilpu onleHKe AMHAMUKK BBICOTHI, MOKa3aTess, OTpa-
KAIOLIETO ONTUYECKYI0 TUIOTHOCTh BHYTPUKIJIETOUHOTO
BellleCTBa TPOMOOLIMTA, HAMU YCTaHOBJIEHO IOCTOBEPHOE
yBeJM4YeHue ero nocje rnposeneHus kypca BJIOK manm-
eHTam ocHOBHOM rpyrmsl ¢ 0,7840,31 10 0,86+0,37 MxMm.
B KOoHTpOJIbHOI TrpyIiIie JaHHBIN OKa3aTe b HaXOMWICS
MpY TOCTYIUIEHUM, Mepea W Toc]e olepauuud I0CTO-
BepHO He ommyancs — 0,69+0,32 mxm, 0,66+£0,41 u
0,67%£0,32 MKM COOTBETCTBEHHO.

3akmouenne. KomrmiekcHass TmipemomnepalimoHHast
MOJArOTOBKA [OJIKHA BKJIIOYATh CIEKTP JMArHOCTUYE-
CKHMX U JIeUeOHbIX MEPOTIPUATHUIA, TTPOBENEHUE KOTOPHIX
11eJ1Ieco00pa3HO HauyMHaTh YX€ C MOMEHTa IOCTYyIUIe-
HUSI OOJIbHOTO B crauuoHap. JItoboe mocieomnepanm-
OHHOE OCJIOXKHEHHUE CIIY>KUT Pe3yJbTaTOM peanu3aluu
LIeNY B3aMMOCBSI3AaHHBIX TMATOJOTUYECKMX TPOLIECCOB.
BaxHbIMU 2TanaMu SIBJISIOTCS MOJHOLEHHAS AUarHo-
CTHKa W TpeaorepaloHHas MOAroToBKa, onpenejaeHnue
BO3MOXKHBIX PUCKOB 1 BEPOSITHOCTHU PA3BUTHS OCTIOXKHE-
HUI. AHanu3 pe3ysbTaTOB MCCIIeOBaHUSI JEMOHCTPH-
pyeT dakT moaaep:KaHUsI HOPMOKOAryJsiliMM B Tede-
HUe 2 HeJ MocjeonepalMOHHOTO Mepruoa, YaydlleHUus
rnokasaTejieii KpoBOTOKa B cocCyldax MpeacTaTeJbHON
kene3bl Ha (poHe BJIOK. ITonydeHHBIE pe3ysibTaThl CBU-
JIETEJILCTBYIOT O BO3MOXHOCTM BKJIIOYEHUS] METONMKHU
BJIOK B komruiekc MpenornepaluoHHON MOArOTOBKU
Ha stanax xupypruyeckoro jgedeHust AI'TIXK, a takke y
manueHToB ¢ O3M Ha doHe ApeHUpOBaHUS MOYEBOIO
ny3bipsi. KomruiekcHasi npejgorepaluydoHHasi MoAroToB-
Ka CIOCOOCTBYET YJIYUYIIEHWIO PE3YyJbTaTOB ONepaTUB-
Horo nedyeHus nanueHToB ¢ JI'TI2K 3a cuer cHMXKeHUS
TpoMOOreMopparuueckux ocioxHeHui. [lepcrnekTuBoit

JaJbHeuIen pa3paboTKI TEMBI CY:KUT U3yYeHME B3au-
MOZIENCTBUS CBEPTHIBAIONIEH W IIPOTUBOCBEPTHIBAIONICH
CHUCTEM Y MallMeHTOB CTapYECKOTo Bo3pacTa ¢ J0OpoKa-
YECTBEHHOW TuIepria3ueil NpeacTaTebHOM KeJie3bl B
3aBUCUMOCTHU OT COMYTCTBYIOIIMX 3a00JI€BaHUIA.
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ITEHETUYECKHUE ®AKTOPBI PUCKA PASBUTHA CIITOPAIUYECKHUX
TEPMUHOTEHHBIX OITYXOJIEN ANYKA

'TOY AI1O PMAIIO Munsapasa Poccuun, Mocksa; Poccust;> TBOY BO «Ilepsbiit MITMY um. Y. M. CeyeHoBa»
Munsznpasa Poccun, Mocksa; Poccus;? ®I'BY «POHII um. H.H. Broxuna» Munsapasa Poccun, Mocksa; Poccus;

4+ DTBHY «Menuko-reHeTH4eCKuii LeHTp», Mocksa; Poccust

ABTop nas cBa3u:. E. B. UBKMH — MIagimuii HaydHBI COTPYIHUK CeKTopa KiamHndeckoit meaguumusl HULL TBOY 11O PMAITO

Munsnpasa Poccuu, Bpau-yposor 'BY3 I'KbB um. C. I1. borkuHa, MockBa; e-mail: e.ivkin@hotmail.com

Beeoenue. Ipumepro 95% cayuaee mecmukyasipHo2o paka npeocmaeaeHo eepmMuHOeHHbIMU ONYXOASIMU
sauuka (TO4), cpedu Komopuix 6b10eH0M CeMUHOMHDBLI U HECEMUHOMHbLLL 2ePMUHOLEHHBLI MeCMUKYASPHbLI
pak. Cywecmgyem eunomesa, coeaacho komopoii popmuposanue 'O nauunaemcs é pannem amopuozenese
U 56151emcsl NPosieaeHuem cCuHopoma mecmukyasipHoi duceenesuu (CT/I).

Lleanv: onpedenenue poaru eenemuueckux gpaxmopog 6 pazeumuu I'OS.

Mamepuansi u memoosi. U3yuena uacmoma anneneii u eenomunos KITLG (rs995030, rs1508595), SPRY4
(rs4624820, rs6897876) u BAKI (rs210138) y 97 ghepmunvrvix myxucuun (konmpoanv), 73 nayuenmog ¢
TOA (34 cemunomvr u 39 Hecemurombt).

Pezyavsmamor. Cmamucmuuecku 3uavumasn accoyuayus ¢ pazeumuem IO evisenena ons eena KITLG
rs1508595 (p=0,0003 oas aanens G, p=0,0014 das eenomuna GG), 045 1995030 (p=0,0031 015 eenomuna
GG). Ilpu cpasrenuu nayuenmos ¢ CeMuHOMOI U 2pynnbl KOHMPOAS CMAMUCIUMECKU 3HAYUMbLE PA3AUMUS
viaenenvl 011 SPRY4 154624820 (p=0,0226 0 A u p=0,04 015 AA), 0152 KITLG rs995030 (p=0,0375 0as
Gup=0,0282 015 GG), rs1508595 (p=0,0306 025 G), dasn BAK1rs210138 (p=0,0329 023 G up=0,0219
013 GG). Ilpu cpasneruy nayueHmos ¢ HeceMuHoMamu U QepmunbHbIX MYHCHUH CIAMUCMUYECKU 3HAYUMble
pazauus evisenenst moavko oas KITLG rs1508595 (p=0,0005 ons G u p=0,0021 oas GG). He noayuero
CIMAMUCMu4ecKy 3HaYUMbIX Pa3AUMUL NPU CPABHEHUU YACTOM dAAeAell U 2eHOMUNOB UCCAe0YEMbIX 2eHO8
¥ RAYUEHMO8 ¢ CEMUHOMOLL U HECEMUHOMHBIM PAKOM, 00HAKO YCMAHOBAEHO CIMAMUCIMUYECKU 3HAYUMOe
pasauvue 3MuUX epynn npu Uccae008aHuU couemanus eeHomunos no mpem eenam (p=0,029; OR=3,709
[1,147—11,99]). llokasano, umo couemanue 2eHOMUNO8 NO MPemM 2eHAM NOBbIULAE!M PUCK PA3GUMUSL
TO4 6 6,5 paz (p=0,0005; OR=6,526 [2,078—20,5]), a puck pazsumus cemuromsl — 60nee uem 6 12 pas
(p<0,0001; OR=12,68 [3,731—,11]).

3axaouenue. Komnaekcnoe uccaredogéanue eenomunos, accoyuupogauuvix ¢ IO y nayuenmog c
nposienenuem CTI, modxcem cayncumov 00ROAHUMENbHBIM KPUMeEpUeM NpU (HopMUPOBaruU epynn pucka,
UX MOHUMOPUHEE U Pa3padomKe nooxo008 K cemeiHoMy KOHCYAbMUPOBAHUIO U AHEHUID, YMO AGAAEMCS
0CHOBOI NPedcKa3amenbHol MeOUUHbL.

eepmurozennvle onyxonu suuxa (I04), KITLG, SPRY4, BAKI, ooHowHyk-
Ne0MuUdHble ROAUMOPPUIMBL, 2eHOMUNDL 8bICOK020 PUCKA, (PaKmMOpbl pucka

Knroueswvie crosa:

Asmoput 3aseaat0m 06 omcymemeuu KoHgaukma unmepecos. /s yumuposanus: Hemyosa M.B.,
Hexun E.B., Tpsaxun A.A., Pyoenko B.B., Jlanuee U.C., Tionanoun C.A., Jlopan O.b. Ienemuueckue
akmopul pucka pazeumusi cnopaou4eckux eepMUH02eHHbIX onyxonei suuka. Yponoeus. 2017;1:24—30
http://dx.doi.org/10.18565/urol. 2017.1.24-30

BBenenue. Omnyxonu suuyka SBJISIOTCS Haubosee
yacToil (popMOIi COJIMIHOIO paKa Yy MOJIOABIX MYKUMH.
[MpumepHo 95% ciydaeB TECTUKYJISPHOIO paka Mpei-
CTaBJIEHO TePMUHOTeHHBIMU onyXxoJsiMu simuka (I'O4),
CpeIy KOTOPBIX BBIIEISIIOT CEMUHOMHBIN I HECEMUHOM -
HBII TePMUHOTEHHBIN TeCTUKYISIPHBIN pak. CEMUHOMBI
O0OBIYHO TIPOSIBIISIOTCSI B BO3pacTe IPUMEPHO 35 JIeT,
cpeIHUit Bo3pacT MaHU(ecTallMM HeCeMHMHOM — 25
Jet. B TeyeHue mocaegHUX ABYX ACCSITWIECTUN B MHUpE
rmokasaH 70%-HbIii pocT 3a00JIeBAEMOCTU 3TUM TUIIOM
paka [1]. XoTd ceMMHOMBI MU HECEMUHOMBI, BO3HU-
Kalolllie B MOJOIOM BO3pacTe, MMEIOT TOBBIIICHHBIIMA
MeTacTaTMYeCKUI TTOTEHIINA, OHU OTJIMYAIOTCS IYBCT-
BUTEJNLHOCTbIO K KOMOMHUPOBAHHOW XMMMOTEpaIuu,
B TOM YMCIie K LUCIJIaTUHY, U JIy4eBOMY JIEYCHUIO,

IO3TOMY Ha UX JO0JIIO IIPUXOAUTCS TOIbKO 70 cMepTeli B
ron B Benukooputanuu u 350 — B CIIIA [2]. OnHako y
TaKUX MallMeHTOB MOTYT BO3HUKATh MOOOYHBIE 3 dek-
Thl CUCTEMHOTO TTPOTHMBOOITYXOJIEBOTO JIeUeHUsI, TaKUe
KaK XpOHMYECKasl YCTaJOCTh, CEepAECYHO-COCYIMCTHIE
3a00J1eBaHUsI, META0OJMYECKMII CUHIPOM, OecIUIomue
U Jaxe pa3BuUTUE BTOpUYHOI omyxonu [3]. B cBs3u
C OTUM paHHSS IMarHOCTUKa M TIpoBeneHue 3(pdek-
TUBHOTO JIEYeHUsI MMEIOT MEepPBOCTENICHHOE 3HAYeHUE.
K coxanennto, panHsis nuarHoctuka I'OSl 3aTpynHeHa
13-3a OTCYTCTBUSI CUMIITOMOB 1 MH(OPMATUBHBIX CKPH-
HUHTOBBIX MapKepoB. B Hacrosimee BpeMsl B KauecTBe
3¢ (GEeKTUBHOIO MeTOoAa AMAarHOCTUKY BBICTYIIAeT OMOII-
CHSI CEMEHHUKOB € TTOC/IEAYIOIIUM MOP(OJIOTrMYeCKUM 1
MMMYHOTHCTOXMMUYECKUM aHaIu3aMu [4].
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Ucrounukom 'O ciayxar amMOpuoHaIbHbIE KIETKU
pasiMuHoi cTeneHu Oud@epeHIMPOBKY; TOSIBIEHUE
OITyXOJIEW BTOTO THUIA HAMPIMYIO CBSI3aHO ¢ (hOPMUPO-
BaHUEM I1yJia MY>KCKUX IOJIOBBIX KJIETOK U FaMeTOreHe-
30M.

CyllecTByeT rurnoTesa, CorjlacHO KOTopoil (hopMHUpo-
BaHue 'O HaunHaeTcst B paHHEM SMOpUOTreHese, SIBJIsI-
€TCs1 COCTAaBHOM 4acTbl0 CUHIPOMA TECTUKYJISIPHOM NHC-
reHe3uu (CTH) [5]. Dra rumores3a IpearnoyaraeT, 4To
KPUINITOPXW3M, MUKPOJUTUA3, TUIIOCTIAAUs, MPOOIeMbl
criepmatoreHesa u 'O sBasitoTCsl MpoOsIBJIeHUEM Hapy-
LIEHUST Pa3BUTHUS SUYEK BO BpeMsI paHHEro sMOpHO-
reHesza. B pesynbrare STUX HapylIeHWH TTPOUCXOIUT
OnoxkupoBaHue mporecca AUPdepeHINPOBKY HEKOTO-
PBIX TepBUYHBIX MMOJI0BBIX KieToK (ITITK)/roHonuTos,
B pe3yJbTaTe 4YEero 5TH 3apOJbIIlIEeBbIe KJIETKU COXpa-
HSIIOT CBOM ®MOpHOHAJbHBIA TPpOGUIb BO B3pPOCIOM
opranusme [6]. TIpuunHa 3TOro 6JI0Ka Pa3BUTHS TTOKA
He U3BEeCTHa, HO CYIIECTBYET MPEArojoXeHue, OyITo
9T0 00YCJIOBJIEHO COUY€TAaHMEM T€HETUYECKUX W IMure-
HeTUYeCcKuX (pakTopoB, a TaKXKe BIMSIHUEM (DaKTOpOB
OKpyXaroleit cpensl [7].

Ponb reHeTnyeckux akropos B pazputuu 'O moxa-
TBEPXKIAETCS CYIIECTBOBAHUEM CEeMEITHOTO HAKOTLIEHUST
u HacnenacTBeHHbIX Gopm ['OSl. IMpumepno 1,4% Bcex
'O umeroT ceMeliHbI aHaMHE3, Y CBIHOBEI 1 OpaTheB
OOJIbHBIX PUCK Pa3BUTUS OIYXOJeil MOBHIIIAETCS OoJiee
yeM B 10 pa3 [8].

B pesyabTare mpoBeAeHHBIX TMOJHOTEHOMHBIX acco-
LIMATUBHBIX UCCIEI0BAaHUI UIEHTU(ULIMPOBAHbI T€HBI,

KOTOpHIE YYaCTBYIOT B SMOPMOHATLHOM Pa3BUTHH TKAHH
SIMYEK W cTiepMaToTreHe3e, acCOIMMPOBAaHHbBIE C pa3BU-
tueM I'OS1. CocTossHMEe HEKOTOPBIX OMHOHYKJIEOTUIHBIX
MOJUMOP(PU3MOB 3TUX TeHOB CBsI3aHO ¢ pa3Butuem CT/]
Y TIPUBOJNT K 3HAUUTEIBHOMY MOBBIIICHUIO PUCKA pa3-
putusg ['OS [9].

Ienb uccnenoBanus: onpeaeanuTb pojb TeHETUYECKUX
(haxTopos y nanmenTos ¢ 'O41.

Marepuaiisl 1 MeTOIbl. VcciienoBaHue MpoBelIeHO Ha
JHK, nmonyyeHHOU U3 1UMEMOLUTOB NepudeprudecKoin
kpoBu 73 nmaumeHToB ¢ I'OS (34 cemuHombl, 39 Hece-
MUHOMBI) U 97 GepTUIbHBIX MYKUYMH B Bo3pacTe 25—45
JeT (KoHTpoJib). [eHoTMNMpoBaHWE TMALMEHTOB I10
nomumopdusmam reHoB KITLG (1s995030, rs1508595),
SPRY4 (rs4624820, 1s6897876) u BAKI (rs210138) mpo-
Boauau MetonoM TTHP-TTIP®D [10].

CTaTuCcTUYECKYI0 00pabOTKY Pe3yJbTaTOB BBIMOIHSI-
JIX C WCITONb30BaHueM Tiporpammbl Prism 6 (GraphPad
Prism version 6.0). CoItocTaBisiiM YacTOTy BCTpedae-
MOCTU TTONIMMOP(HBIX aJJICTbHBIX BApUAHTOB M T€HO-
TUIIOB MCCIIEAYyEeMbIX TeHOB B rpyie namueHToB ¢ IO
U B TpyMmIie KOHTPoJisd. TecT Ha COOTBETCTBUE BhIOOPKU
paBHOBecHto Xapnu—BaiiHOepra nmpoBOAUIN C UCITOJb-
3oBaHneM Metona y? (a=0,05, df=1), ananmu3 accorma-
LM — TIyTeM pacueTa TToKa3aTelsi OTHOIIEHHS ITaHCOB
(OR — odds ratio) ¢ 95% moBepuTEeTbHBIM WHTEPBATIOM
(95% CI). Accoumanuio 3abojeBaHUS M aJUIETbHOTO
BapMaHTa (F€HOTUIIA) OIPEACISUIM C TIOMOIIbIO TOYHOTO
nsycropoHHero kpurepus ®umepa (F), kpurepus y’
(c xoppekuueit Meiirca Ha HeMpPepbHIBHOCTh BHIOOPKM),

Taonwuuoal

CpaBHenue yacTot ajuieneii u renotunos 1 KITLG (rs995030, rs1508595), SPRY4 (rs4624820, rs 6897876)

U BAKI (rs210138) B rpynnax namueHToB ¢ O u (hepTHILHBIX TOHOPOB

Tenbl/1s AGcC. 3HaUeHME/9acTOTa
annenn/re/ﬂomn ros (n=73) KOHTPOJIb (n=97) p OR [95 % €]
SPRY4 A 91/0,623 106/0,546 0,183 1,37 [0,89—2,13]
154624820 G 55/0,377 88/0,454 (F) 0,73 [0,47—1,13]
AA 29/0,397 28/0,289 0,3182 1,62 [0,85—3,09]
AG 33/0,452 50/0,515 ) 0,78 [0,42—1,43]
GG 11/0,151 19/0,196 0,73 [0,32—1,64]
16897876 C 92/0,63 110/0,567 0,2653 1,30,84—2,02]
T 54/0,37 84/0,433 (F) 0,77 [0,5—1,19]
cC 29/0,397 32/0,33 0,5016 1,34 [0,71-2,52]
CT 34/0,466 46/0,474 ) 0,97 [0,53—1,78]
TT 10/0,137 19/0,196 0,65 [0,28—1,5]
KITLG A 22/0,158 46/0,237 0,0554 0,57 [0,33—1,00]
1995030 G 124/0,842 148/0,763 (F) 1,75 [1,00-3,07]
AA 4/0,055 2/0,021 0,0031 2,75 [0,49—15,46]
AG 14/0,192 42/0,433 ) 0,31 [0,15—0,63]
GG 55/0,753 53/0,546 2,54 [1,3—4,94]
11508595 A 23/0,158 65/0,335 0,0003 0,37 [0,22—0,63]
G 123/0,842 129/0,665 (® 2,69 [1,58—4,6]
AA 4/0,055 13/0,134 0,0014 0,37 [0,12—1,2]
AG 15/0,206 39/0,402 ) 0,38 [0,19—0,77]
GG 54/0,739 45/0,464 3,28 [1,7—6,34]
2BAKI1 A 110/0,753 162/0,835 0,0749 0,6 [0,35—1,03]
15210138 G 36/0,247 32/0,165 (F) 1,66 [0,97—2,83]
AA 39/0,534 65/0,67 0,07 0,56 [0,3—1,06]
AG 32/0,438 32/0,33 (MWt) 1,59 [0,85—2,97]
GG 2/0,028 0/0,0 6,82 [0,32—144,22]
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df=2 (obuiasi MojeNnb HacieAoBaHUsI) JUOO KpuTepusi
Manna—Yutan (MWt), cpaBHuMBas pacmpeneieHue
TeHOTHIIOB U aJIjIefIeil 1o KaxkaoMy ToJMMOpdhu3My.

CpaBHEHME YacTOT BCTPEYAEMOCTHM COYETaHUI TeHO-
TUIOB MTPOBOAWIN C UCMOJb30BAHMEM TOUHOTO JBYCTO-
porHero kputepuss Puirepa. s BceX MCITONB30BaH-
HBIX KPUTEPHEB CTATUCTMUYECKH 3HAYUMBIMM CUHUTAJIH
paznuyus npu p<0,05.

PesyabraTel. Pe3ynbraThl orpenesieHus: 4acToT ajlie-
neit u reHotunoB KITLG (rs995030, rs1508595), SPRY4
(rs4624820, 1s6897876) u BAK1 (rs210138) mpencrabie-
HbI B maoa. 1—4.

CTaTUCTUYeCKN 3HAYMMasi acCOLMALIMSI C Pa3BUTUEM
I'OA BosBnena mist rs1508595 rena KITLG (p=0,0003
g amnens G, p=0,0014 wia regoruna GG), mis
rs995030 (p=0,0031 nns renotuna GG; cM. maba. ).
[Ipn cpaBHEHUM YACTOT ajljiejieil U TEHOTUIIOB APYTUX
TeHOB MBI He BBISIBUJIM CTaTUCTHYECKM 3HAYMMBIX pa3-
nunii Mexny rpynmnamu 'O u KkoHTposst.

Ilpy cpaBHeHWM ITallMEHTOB C CEMWHOMON M dep-
TUJIBHBIX MYXYMH TPYIIBI KOHTPOJSI CTaTUCTUYECKU
3HAYMMBIE PA3INYUs BBIABICHBI 11 SPRY4 rs4624820
(p=0,0226 nnst A p=0,04 nist AA), st KITLG rs995030
(»=0,0375 mna G u p=0,0282 mna GQG), nas KITLG
rs1508595 (p=0,0306 mna G), mna BAKI rs210138
(»p=0,0329 nnsa G u p=0,0219 g GQG).

[Ipy cpaBHEHWU MALIMEHTOB ¢ HECEMUHOMHBIM PaKOM
1 (pepTUIIbHBIX MY>KUMH CTAaTUCTUYECKU 3HAUYMMBIE pa3-
JINYMSl YCTAHOBJIEHBI TOJbKO 1t reHa KITLG rs1508595
(»p=0,0005 o1 G u p=0,0021 s GQG).

CpaBHEHME YacTOT ajulejieil M TeHOTUIIOB MCCIemye-
MBIX TCHOB y TTAallMEHTOB ¢ CEMUHOMOM M HECEeMMHOM-
HBIM pakoM He BBISIBWJIO CTaTUCTUYECKM 3HAYMMBIX
paznuuuii. OgHAKO Mbl OMNPEAETWIN CTAaTUCTUUYECKU
3HAUMMBbIE pa3Wyusl 3TUX TPYI MPU HCCACTOBAHUU
COueTaHusl TeHOTUNOB Mo TpeM reHam (p=0,029; OR=
3,709 [1,147—11,99)).

I'enorunbl AA st SPRY4 (rs4624820), CC nnsa SPRY4
(rs6897876), GG mna KITLG (1rs995030), GG mns KITLG
(rs1508595) u GG nmna BAKI (rs210138) mo pe3yib-
TaTaM TOJHOT€HOMHOIO HCCIeAOBaHUSI acCOLMAIUA
M 1O TOJYYEHHBIM HaMW JaHHBIM CBSI3aHbl C BBICO-
kuM puckom passutusi 'O [9]. Tlpu ananuze BAKI
(rs210138) B nHammx BbiOOpkax reHotun GG ymanoch
BBISIBUTH TOJIbKO y ABYX mauueHToB ¢ 'O, moatomy B
KayecTBe reHOTHUIIa BEICOKOTO PUCKa MbI pacCMaTPUBAIU
reHotunbl GG u AG.

HaMmu mokasaHo, 4YTO coyeTaHWe TEeHOTUIIOB IO
TpeM TeHaM ToBbIaeT puck pasputust IO B 6,5 pa3
(p=0,0005; OR=6,526 [2,078—20,5]), a pucK pa3BUTUS
ceMrUHOMBI — Oostee yem B 12 pa3 (p<0,0001; OR=12,68
[3,731-43,11]).

Ob6cyxaenue. M3BectHo, uto st pazsutusi O HeoO-
XOIUMO COYeTaHUe OIMpeNeIeHHbIX TeHEeTMYeCKUX (haK-
TOPOB, TIOJYIEHHBIX OT POAMTEJICH, a TakKe BHEITHUX W
BHYTPEHHUX CPemOBBIX (DakTopoB. Jlaxke Mpy ceMeiHBIX
(opmax I'OSl HacneaCcTBeHHbIE MyTallMM B reHaX, KOTO-
pble MOTYT OIPEAENsATh UX Pa3BUTHE, JAOBOJBLHO PEAKH.
[Tpu oOcenoBaHUM ceMeli ¢ HaceICTBEHHBIMU (hopMaMu
['OS B HECKOBKUX CJTydasix ObLIU BbISIBJICHBI MTOJIUMOP(d-

Taonwuuma?2
Yacrora ameneit u renorunos aua KITLG (rs995030, rs1508595), SPRY4 (rs4624820, rs 6897876)

U BAK1 (rs210138) B rpynne manueHToB ¢ HECEMHUHOMOI

TeHbl/rs AOc. 3HaUEHNE/9acTOTa
aseny/ Fe/HOTI/Il'I HeceMuHoMa (n=39) KOHTpOJIb (n=97) a OR [95 % €]
SPRY4 A 43/0,55 106/0,546 1 1,02 [0,6—1,73]
154624820 G 35/0,45 88,/0,454 (F) 0,98 [0,58—1,66]
AA 11/0,28 28/0,289 0,9649 0,97 [0,42—2,21]
AG 21/0,54 50/0,515 o) 1,1[0,52-2,31]
GG 7/0,18 19/0,196 0,9 [0,34—2,34]
16897876 C 46/0,59 110/0,567 0,787 1,1[0,64—1,87]
T 32/0,41 84/0,433 (F) 0,91 [0,53—1,55]
cC 13/0,333 32/0,33 0,8379 1,02 [0,46—2,24]
CT 20/0,513 46/0,474 o) 1,17 [0,55—2,46]
TT 6/0,154 19/0,196 0,75 [0,27—2,04]
KITLG A 14/0,18 46/0,237 0,3354 0,7 [0,36—1,37]
15995030 G 64/0,82 148/0,763 (F) 1,42 [0,73=2,77]
AA 3/0,075 2/0,021 0,0213 3,96 [0,64—24,67]
AG 8/0,205 42/0,433 ) 0,34 [0,14—0,81]
GG 28/0,72 53/0,546 2,11 [0,95—4,72]
151508595 A 10/0,13 65/0,335 0,0005 0,29 [0,14—0,60]
G 68/0,87 129/0,665 ® 3,43 [1,66—7,09]
AA 2/0,05 13/0,134 0,0021 0,35 [0,08—1,63]
AG 6/0,15 39/0,402 ) 0,27 [0,10—0,71]
GG 31/0,8 45/0,464 4,48 [1,87—10,73]
BAKI A 62/0,8 162/0,835 0,4824 0,77 [0,39—1,49]
15210138 G 16/0,2 32/0,165 (F) 1,31 [0,67—2,55]
AA 24/0,615 65/0,67 0,2613 0,79 [0,36—1,70]
AG 14/0,36 32/0,33 (MWo) 1,14 [0,52—2,48]
GG 1/0,025 0/0,0 7,6 [0,30—190,59]
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Taobnwumupai3
Yacrora auieneii u renorunos A KITLG (rs995030, rs1508595), SPRY4 (rs4624820, rs6897876)

u BAK1 (rs210138) B rpynme nanmMeHToB ¢ CEMHHOMON

TeHbl/1s ADcC. 3HaUeHME/9acTOTa OR
aJuIeNv/TeHOTUIT ceMuHOMa (n=34) KOHTpOIb (n=97) & [95 % CI]
SPRY4 A 48/0,71 106/0,546 0,0226 1,99 [1,10-3,61]

184624320 G 20/0,29 88/0,454 @ 0,50 [0,28—0,91]
AA 18/0,53 28/0,289 0,04 2,77 [1,24—6,19]
AG 12/0,35 50/0,515 ) 0,51[0,23—1,15]
GG 4/0,12 19/0,196 0,55[0,17—1,74]
156897876 C 46/0,68 110/0,567 0,1175 1,60 [0,89—2,86]
T 22/0,32 84/0,433 (F) 0,63 [0,35—1,12]
ccC 16/0,47 32/0,33 0,2935 1,81 [0,82—4,00]
CT 14/0,41 46/0,474 (V) 0,78 [0,35—1,71]
T 4/0,12 19/0,196 0,55 [0,17—1,74]
KITLG A 8/0,12 46/0,237 0,0375 0,43 [0,19—0,96]
15995030 G 60/0,88 148/0,763 @® 2,33 [1,04—5,23]
AA 1/0,03 2/0,021 0,0282 1,44 [0,13—16,4]
AG 6/0,18 42/0,433 ) 0,28 [0,11—0,74]
GG 27/0,79 53/0,546 3,20 [1,27—8,05]
1s1508595 A 13/0,19 65/0,335 0,0306 0,47 [0,24—0,92]
G 55/0,81 129/0,665 ® 2,13 [1,09-4,18]
AA 2/0,06 13/0,134 0,0939 0,40 [0,09—1,89]
AG 9/0,265 39/0,402 ) 0,54 [0,23—1,27]
GG 23/0,68 45/0,464 2,42 [1,06—5,50]
BAK1 A 48/0,71 162/0,835 0,0329 0,47 [0,25—0,90]
15210138 G 20/0,29 32/0,165 ® 2,11 [1,11-4,02]
AA 15/0,44 65/0,67 0,0219 0,39 [0,17—0,86]
AG 18/0,53 32/0,33 (MWy) 2,29 [1,03—5,06]

GG 1/0,03 0/0,0 8,73 [0,35-219,55]

Hble BapuaHThl reHa PDE11A (2q31.2), Haau4re KOTOPBIX
00YCITOBIIMBAET OTCYTCTBME SKCIIPECCUM 3TOr0 Oeika B
TKaHU SIMYEK Y HOCUTENIEH U MOXKET SIBIISITbCS MPUUUHOMN
ceMeiHbIX omyxoseil [8]. B ¢Bsi3u ¢ 3TUM Npu pa3BUTUU
['OS1 B KauecTBe reHeTUUECKUX MTPUUUH MOTYT BbICTYIATh
aJlJieIbHbIE COCTOSIHUSI TEHOB, XapaKTePU3YIOIIUeCs OIpe-
JeneHHbIMU nojuMopdHbMy BapuanTamu JITHK (SNPs).

B maba. 5 npencraBieHsl cBeneHus o 14 reHax, acco-
HUMpoBaHHBIX ¢ pa3ButueMm 'O [9, 11,12,13], BbIsB-
JIEHHBIX B XOJ¢ MCCIIe[IOBAHUI TTOJIHOT€HOMHBIX acco-
nuauuii (GWAS).

Kaxk BugHO U3 maba. 5, ONHU U3 TUX T€HOB UMEIOT
OTHOIIEHME K SMOPMOHAIEHOMY Pa3BUTUIO TECTUKYJISIP-
HOM TKAHU U CIIEpMAaTOreHe3y, IpYyrue — y4acTBYIOT B
Mpoliecce OIyXoJieoOpa3oBaHUsl, HEKOTOPbhIE TEHbI CITy-
>KaT HEOOXOAMMbBIM 3BEHOM B PETryISILIUM MUTOTUYECKO-
ro M1 MEMOTUYECKOTO KJIETOUHOIO AeJIeHUs. AJlJIeJIbHbIE
COCTOSIHUSI 3THUX T€HOB SBJISIIOTCS Te€HETUYECKUMU
(pakTOpaMm, KOTOpHIE MOIYT BIMATH Ha (hOPMUpPOBaA-
HUE ToHajJ B 3MOPUOHAIBHOM IEPUOIE WX Pa3BUTHUSI.
B namem wucciaenoBaHuM Mbl M3ydyaiau reHbsl KITLG,
SPRY4 n BAKI, xotopble ydacTBYIOT B auddepeH-

Taonuriuad4d
Pacnpenenenne 4acToT BCTpeYyaeMOCTH coyeTanus reHotunoB pucka: AA, CC, GG, GG, AG/GG,

1151 reHoB SPRY4, KITLG, BAK1 B ucciexyeMbIX rpynmax

KiuHuyeckue rpyrbl

Coueranne reHotunoB pucka: AA, CC, GG, GG, AG/GG

Couet+ Couer-

ros (n=73) 16/0,22 57/0,78
TOA-cemunoma (n=34) 12/0,35 22/0,65
T'Os1-necemuHoma (n=39) 5/0,13 34/0,87
Kourposas (n=97) 4/0,041 93/0,959

p (I'OA nporus K)
p (F'OsI-cemunoma npotus K)
p (FOf-Hecemunoma npotus K)
p (I'OS-cemunoma nporus ['OSI-HeceMruHoMa)

0,0005; OR 6,526 [2,078—20,5]
<0,0001; OR 12,68 [3,731-43,11]
0,119; OR 3,419[0,866—13,49]
0,029; OR 3,709 [1,147—1,99]
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Taonwnmmal

JIokycsl, renst 1 SNPs, onpenesioniue npeapacnoiokeHHOCTh K Pa3BUTHIO criopaaudeckux I'OSI

Jlokyc len DyHKIMs Genka SNPs
12q22 KITLG PoctoBoii daktop, peryaupyer dopmupoBaHue, Murpaiuio u BekuBanue [MTTK, 1s995030
ocyiiecTBisieT nepenavy curtaia yepes KIT-, KRAS-, MAPK-kackajbl. rs1508595
rs3782179
rs4474514
5q31.3 SPRY4 Wuruourop KIT-peryaupyemMoro curHaamara. Mytauuu Uiv MOBPEXKIEHUS TIPUBOISIT 1rs4624820
K aktuBaimu KIT-perymupyemoro curtamnra B ['OS1 rs4324715
rs6897876
6p21.31 BAK1 Cympeccop KIT-perynupyemMoro curHajivHra, MHAYIMPYET arloNTo3 HeMPaBUIbHO rs210138
MUTPUPOBABLIMX MEPBUYHBIX MOJTOBBIX KJIETOK
9p24 DMRTI1 TpaHCKpUMIIMOHHBII (HaKTOP, UTPAET KITIOYEBYIO POJIb B JETEPMUHALIMU 01 Y MYKUUH, 15755383
KOHTPOJIMPYET TECTUKYJISIPHOE pa3BuTHe U AU HEepeHIMPOBKY MYKCKHUX MOJOBBIX KJIETOK rs7040024
Spl5 TERT Perynupyet UIMHY TeJIOMEpPbl, TUIIEPIKCIIPECCUPYETCS B OMYXOJsIX. YITIMHEHUE TEJIOMEPhI 18 2736100
CBSI3aHO C YBEJIMYEHNEM BPEMEHU XKU3HU KIJIETOK U TCHOMHOU HecTabmibHOCThIO B O
12p13 ATF7IP TpaHckpuNUMOHHBIN (hakTOp, peryaupyrouuii skcnpeccuto TERT. rs2900333
1q24.1 UCK2 WnentudumposaH B KauecTBe TECTUKYJISIpHOTO crietnduyeckoro reHa TSA903, katanusu- rs4657482
pyeT dochopuinpoBaHue ypUaMHA U HUTUAMHA ¢ 00pa30BaHUEM ypuIUMHMOHOodochaTa
¥ IMTUIMHMOHOMOChara
4q22.3 HPGDS IMpocrarnanauH-D-cuHTa3a SIBISETCST WICHOM CeMeCTBa TIyTaTuOH-S-TpaHcdepas Kiacca rs17021463
curma. Kartanmusupyer nipeBpamieine PGH2 B PGD2 u urpaer BaxkHy0 poJjib B IIPOM3BOJICTBE
MPOCTAHOUIOB B UMMYHHO CUCTEME M TYYHBIX KJIETKaxX
4q24 CENPE Lentpocoma-accounnpoBaHHblii 6e0K E, KoTopblit HakaruuBaercs B haze G2 KJI€TOYHOTO 4699052
nukiaa. HeoGxoaum ajist moaiepXKaHusi XpOMOCOMHOM CTaOMIIBHOCTH MyTeM 3(heKTUBHOMI
CTa0WIM3AIM MUKPOTPYOOUEeK Ha KHHEToXope. Mrpaet KITroueByro posib B IBMKEHUN
XpOMOCOM B MeTada3Hoii MIaCTUHE BO BpEMsI MUTO3a
5pl15.33 CLPTMIL MeMOpaHHBIi 6eJI0K, M30BITOUHAS] SKCIPECCUsT KOTOPOTO B IIUCIUIATUH-9yBCTBUTEIbHBIX rs4635969
KJIETKaX BbI3bIBaeT anonTto3. [loaumMopdusM B 9TOM reHe, MOBbIIIAET MPeApacioloXeHHOCTh
K HEKOTOPBIM BUJIaM paKa, paka JIeTKUX, TOIKeTyI0YHOM U MOJIOYHOM KeJe3bl
7p22.3 MADILI KoMIoHeHT yeKnonHTa B aHadasze MUTO3a, YUaCTBYET B 3a7epkKe (a3bl, MOKa BCE XpOMOCO- 1512699477
MBI He BBICTPAUBAIOTCS TOJDKHBIM 00pa3oM Ha MeTadasHoil 1uiacTune. Mrpaer onpeneneH-
HYIO POJIb B KOHTPOJIE KJIETOUYHOTO IIUKJIA U OITyXOJIEBOM CYIPECCHI
16¢23 RFWD3 Benok yyacTByeT B YOMKBUTHHOIOCPENOBAaHHOM Aerpaaaunu TPS53 B OTBeT Ha MOBpeXXIeHME rs4888262
JIHK, BbICTyIaeT B Ka4eCcTBE MO3UTUBHOTO peryisitopa ctadmibHocT TPS3 mpu mpoxo-
xkaeHun G1/S yeknonnra. Mrpaer onpezeieHHYIO poJib B Iepeiaue CUTHAJIOB U perapaluu
noBpexaenuit JJHK
17q22 TEX14 Besiok HeoObxoaum 1si hOPMUPOBAHUS MEXKJIETOUYHBIX MOCTUKOB B MEI03€ U MUTO3€, IS 1s9905704
KpPEIUIEHUsI MUKPOTPYOOUEeK K KHHETOXOPY. MeXXKIeTOUHbIE MOCTHI — DBOJIOLIMOHHO KOHCEP-
BaTUBHBIE CTPYKTYPBI, KOTOPbIE COSAMHSIOT UMD hepeHIINPYIONIUE 3apOIbIIIEBbIe KISTKI
1 HEOOXOAMMBI IUISI CTIEpMATOTeHe3a U MY>KCKOU (hepTIIIbHOCTH
17q22 PPMIE benok cemeiictBa PPM cepuH/TpeoHMHOBBIX NTpoTenHbocdaras, nedochopmimpyer 1 MHaK- 187221274

TUBHUPYET MHOXECTBO CyOCTPATOB, BKIIIOYAsH CEpUH/TpeoHnHIIpoTenHKknHasy PAK1, 5S-AM®-
aKTUBUPOBaHHYIO NporenHKuHa3y (AMPK)

uupoBke, murpauuyd v BbokMBaHuM IIITK, w mon-
TBEpAMJIN UX 3HaueHue B pa3Butuu ['Of M ocoGeHHO
CEMUHOMBI.

B HacTos1iee BpeMs puHsITa MOAeIb pa3BuTust 'O,
yUUTHIBaIONIAs NEWCTBUE T€HETUMUYECKUX W Pa3IUYHbIX
3TUOJIOTMYECKUX (DaKTOPOB, YYACTBYIOLIMX B TIpOlieC-
ce (dopmupoBaHus omyxoiau simyka [7]. B xauecTse
BHEIIHUX (DaKTOPOB U (haKTOPOB MUKPOOKDPYKEHUS,
CBSI3aHHBIX C PUCKOM Pa3BUTHS OMYXOJIM, paccMaTpu-
BaloTCsl Tpu OoJiblve rpymnnbl. OgHa Tpyrina cBsizaHa
C COCTOSIHUEM MAaTEpUMHCKOrO OpraHu3ma B Mpoliec-
ce OepeMeHHOCTH, MpeHaTajibHble (aKTOPbl, K KOTO-
PbIM OTHOCATCSI TUTEPTEH3USI Y MaTepu, IpedKiaM-
ncusi, KypeHue B mnepuoa OepemeHHocTtu. Ko BTOpOit
IpyINe OTHOCST MepuHaTaibHble (haKTOpbl, TAKUE Kak
KPUINITOPXM3M, TUIIOCTIAAMSI, HU3Kasl WM, HAIPOTUB,
BbICOKAsi Macca Iulofa Mpu poxaeHuu. B TpeTbio rpyr-
My BKJIIOYEHBI MOCTHATAJIbHbIE (DAKTOPBI, CBSI3AHHBIE C
00pa3oM XU3HU: MO3AHEE Hayajao MyoepTaTHOrO Mepu-

ona, Oecruiogue, paboTa Ha BPEIHBIX MPEINPUSITHSIX,
BJIMSTHUE XJIOPCOAEPKAIIUX COEAUHEHUM.

Bce atn (hakTopel B cCOYETAHUM C TE€HETUYECKUMU U
SMUTEHETUYECKUMU COCTABJISIIOIIMMU MOTYT IPUBOINTh
K HapylieHHIO (hOpMUPOBAHUS TECTUKYJISIPHON TKaHMU,
I hEepeHIMPOBKY, MUTPALIMUA U BBDKMBAHUS [TOJIOBBIX
KJeToK. M3 ToMoBBIX KIETOK C HapylleHHbIM HOp-
MaJibHbIM Da3BUTHEM (DOPMUPYIOTCS paiioOHbI BHYTpU-
KaHaJIbLIEBOM TepMUHOI€HHO-KJIETOYHOII HEeOIIa3uM, B
KOTOPBIX HAKOIUIEHHWE COMATUYECKUX ITOBPEXIECHUN B
reHax, acCOLUMMPOBAHHBIX C KaHILIEPOI€HE30M, IPHUBO-
INT K GOPMUPOBAHUIO carcinoma in situ. J11s1 pa3BUTHS
'Ol Gonbllioe 3HAYCHUE UMEIOT MOCIEAYIOIINE COMATHU -
YyecKHe HapyIlIeHUs TaKuX reHoB, Kak KRAS, BRAF, KIT
U [Ip., WIM XPOMOCOMHBIX IIEPECTPOEK, OCOOEHHO 4acTo
B OITyXOJIEBOM MaTrepuajie BBISBISIOT M3MeHeHus 12-it
XpOMOCOMBI. JIOTIOJTHUTEIBbHBIN MaTepuan 12p mosiBisi-
eTcsl B pe3yjibTaTe IEePeCTPOMKU WIM aMIUIM(PUKaLUu
HeOOJIbIIIOrO pailoHa KOPOTKOro rjeva 12-if xpomoco-
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Mbl. B 3TOM paiioHe pacrnojioXeHbl TeHbl, y4acTBYIOIIME
B KaHIIEpOTeHEe3e, IKCIPecCHUsi KOTOPbIX YCUJIMBAETCS
B pe3yJbTare YBEJIWYEeHUs 103bl F€HOB, CBSI3aHHOU C
MOSIBJIEHUEM JTOMOJIHUTEIbHOTO XPOMOCOMHOIO MaTe-
puaia. C oIHO#1 CTOPOHBI, 3TO TeHbl KRAS 1 iukimH D2
(CCND?2), cBs13aHHBIE CO 3710KaueCTBEHHOM TpaHC(hOp-
Marueit u npoiudepanueit kiaetok. C 1pyroi CTOPOHHI,
9TO PacMoOJIOXKEHHBIE B JaHHOM palioHe reHbl STELLA,
NANOG, EDRI, GDF3, cBsizaHHbIE C IOIIEpKaHUEM
CTBOJIOBOTO MOTEHIMAJNA KJIETOK U WX TJIIOPUIIOTEHT-
HbIX CBONCTB [14]. B pe3yabTaTe HaKoIMJIeHUs onpene-
JICHHOTO CIeKTpa MOJEKYJSIPHO-TEHETUUECKUX U3Me-
HEHUI Heorulazusi TpaHCHOPMUPYETCS B KapLIMHOMY,
00yCJIOB/IMBAsI TOSIBJIEHUE Te€PMUHOT€HHO-KJIETOUHbIX
omyxoueit [15].

Hamu nmokaszaHo, yTo onpenejieHHble ayienu SPRY4
(rs4624820), KITLG (rs995030, rs1508595) u BAKI
(rs210138) cratMcTUYECKM 3HAUYMMO AacCOLMUPOBAHBI
C pa3BUTHMEM CEMWHOMBI, a MPU HUX COUYETAHUM PUCK
pPa3BUTHUSI CEMUHOMBI MOBbIIIAeTCs 0oJiee yeMm B 12 pas.
A. Ferlin u coaBT. 1ipy UCClIe0BaHUY aJUIeJIbHBIX Bapu-
aHtoB omHoro reHa KITLG (1s995030 u rs4471514) B
CeMUMHOMAaX M HeCeMMHOMaX TOJYUYWI TOA00HbIE
pe3ynbtaTthl [16]. Kpome TOro, Mbl BBISIBWJIA CTaTH-
CTUYECKM 3HAYMMble pas3jiiuusi B YacTOTax COYETaHUSI
ajuiesieil BBICOKOTo pUCKa B CEMUHOMAX U HeCEMUHOMAaX
(p=0,029; OR 3,709 [1,147—11,99]), uyTo mMmO3BOJSIET
MPEANOIOXUTh Pa3IMYHbIMA BKJIaJ UCCAENYEMbIX T€HOB
B natoreHe3 3tux tumnoB ['Of. IlpeniecTBeHHMKaMU
JUIS CEMUHOMBI CIyKaT HeauddepeHIIMpoBaHHbIE TIep-
BUuHble TosoBble kietku (I1T1K), nns HeceMrMHOMBI —
I[ITIK ¢ Oon;bpmieit cTeneHblo auddepeHINPOBKU
(B ciayyae 5MOpPMOHAIbHON KapUMHOMBI), 3MOpPHUO-
HaJbHBIE KJIETKM pa3HOi creneHu auddepeHINPOBKU
(B cityyae TepaToOMbl) UM 3KCTpadMOPUOHAIbHbIE KIIET-
KU (B cJlyyae XOPMOKAPLIMHOMBI U3 KEJITOUHOTO MEIIIKa).
Bo3MoxHO, aienbHOe COCTOSIHME UCCIeayeMbIX HaMU
reHoB KITLG , SPRY4u BAKI urpaet OOJIbIIyIO POJIb Ha
caMbIX paHHUX 3Tanax auddepenuuponku IITK, a mpu
Pa3BUTHUU HECEMUHOMBI B 0oJiee 1 depeHIMPOBAHHBIX
KJIeTKaX BaXKHYIO pOJib HAUMHAIOT UTPaTh IPYTHe TeHBbI.

3akmouenne. VcciaenoBaHue reHeTUYeCKUX (haKTo-
poB, accounupoBaHHBIX ¢ pa3ButueM 'O, mo3Bossger
MOHSTh MOJIEKYJISIDHBIM MATOreHe3 OIMyXOJU, BbIIBUTh
€ro 3HauMMble 3Talbl. HAYaTh pPa3pabOTKy HOBBIX IMOJ-
XOJIOB K JUArHOCTUKE U JIEYEHUIO. XOTS OIpeneaeHue
TeHOTUITOB BHICOKOT'O PUCKa Y HOPMaJIbHBIX UHAUBUAYY-
MOB He SIBJISIETCSI OTHO3HAUHBIM TTOKa3aTejieM pPa3BUTHSI
I'Of, reHoTUnMpoBaHUE TALIMEHTOB, MUMEIOIIUMX KJIU-
Huveckue nposienue CT/l, Takue KaKk KpUIITOPXU3M,
MMKPOJIMTHA3 SINYKa, OecIuioaune, 00yCIOBIEHHOE TeHe-
TAYECKUMU (haKTOpaMu, TO3BOJISIET BBISABISATb U OCY-
LIECTBISITh MOHUTOPUHT TMALMEHTOB, Y KOTOPBIX PUCK
pasButust 'OSl 3HaYMTENBLHO TMOBBIIMIEH. JIJISI HEKOTO-
PBIX M3 3TUX COCTOSIHMI CYILIECTBYET JiedeHue, KOTO-
poe HeoOXOAMMO MPOBECTU A0 MyOepTaTHOro Mepuoja,
yTOOBI CHU3UTH pUCcK. Hampumep, paHHee orepaTuBHOE
JIeYeHUe KPUIITOPXU3Ma TO3BOJISIET CHUXXATh PUCK Oec-
moaus u pazsutue 'O, KomriekcHoe reHeTnuyeckoe
HCCIIeOBaHNEe TEHOTHUIIOB, accoluupoBaHHbIX ¢ ['O
y MAlMEHTOB U3 KIMHUYECKUX TPYII, MOXET CIYXUTb
JIOTIOJTHUTEJIbHBIM  KpUTEpUEeM TMpu (PopMUPOBAHUU
IPYIN pUCKa, UX MOHUTOPUHIA U Pa3pabOTKU MOIXO-
JIOB K CEMEMHOMY KOHCYJbTUPOBAHUIO U JICUEHMIO, YTO
SIBJISICTCSI OCHOBOI MpeicKa3aTeIbHON MEIULIMHBI.
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JAITAPOCKOITMYECKA{ PE3EKIIUS ITOYKU C CYITIEPCEJIEKTUBHOM BAJNIOHHOWM
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TOCTIUTAIBHOM XUPYPIUU U JTy4eBOi nuarHocTuku MeauuumHckoro nuctutyta CeBepo-BoctouHoro denepaibHOro yHuBepcureTa
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ABTOp nusa cBga3u: A. B. MakcumoB — 3aB. yponornmdeckum otaeneHueM ['AY PC(f) «PecnydbnmkaHckas

6onbHUIa Ne 1», SIkyTck, Poccust; e-mail: maximov_alex1971@mail.ru

Lleavio uccredosanus ObiA0 nNpUMeHUMb MEMOOUKY CYNepCeAeKmMUBHOU OAAN0OHHOU IMO0AU3AUUU
ceeMeHmMapHblx 6emeell noueuHol apmepuu 043 UHMPAONEPAYUOHHO20 2eMOCMA3a NPU Pe3eKylll oYK,
NOpaXdceHHoll H0800OPA308aHUEM.

Mamepuanvr u memoodot. Jlanapockonuueckas pezexyus NOYKU C CYNEPCeNeKMUBHOU OAAN0HHOU
amboauzauueil 3a nepuod ¢ okmsaops 2015 no cenmsbps 2016 e. evinoanena 11 nayuenmam. Cpeduuii
803pacm npoonepuposantvix cocmasun 56,8 (om 29 do 72) eoda, cpedu Hux 3 myxucuur u 8 ncenuun. B 5
HabA00eHUsIX ONYX04b N0KAAU308ANACH CNPABA, 8 6 — cAe6a; 8 7 cAyHax Obla NOpadiceH HUNCHUL ceeMeHm,
6 1 — eepxnuil, 6 3 — cpednuil. Pazmep noeoobpazosanus eapvuposancs om 0,9 0o 3,8 cm, cocmasus 6
cpednem 1,9 cm. Beem bonvHbiM 6 npedonepaytionHomM nepuode 8binoaAHeHb pymuHHble ucciedosanus: Y3IH
MOUe8bI0eAUMENbHOU CUCEMbL, MyAbIMUChUpanbias komnvlomepras momoepagus (MCKT) ¢ konmpacmHbim
ycuneHuem, peHocuurmuepagpu4eckoe ucciedosanue, pazdeivras oyenka noueuoi Qyukyuu. Cmenens
CAOACHOCMU npednonazaemoll pesekyuu nouku oyenusanu no uikare R.E.N.A.L. na ocnosanuu 0anHbix
MCKT — ouenka 6 cpednem cocmasuna 5, 1 6anna, umo coomeemcmeyem Ae2koii cmeneHu pe3ekmabeabHocmu
onyxonu.

Pezynvmamot u oocysncoenue. Cpednuii 06sem kpogonomepu cocmagun 50 ma. TlpodoayncumenvHocms
AanapocKonu4eckoeo amana cokpamuaacy co 150 do 60 mun, é cpednem cocmasueé 104,3 mun. B uesom
Ha 8ecb Npoyecc Xupypeuueckoeo Ae4eHust 0m Ha4ana ceneKmueHol noueuHol aneuoepaguu 00 yuueanus
AANApOCKONU4ecKUx pat yxoouno 6 cpednem 168,5 mun. Cpednee epems umwemuu no4eHHol napeHxumol
cocmasuno 112,5 (om 90 do 150) mun, umo c8s13aHO ¢ 8bINOAHEHUEM PA3HBIX IMAN08 ONEPAULUU 8 PAHBIX
ONEpPaAYUOHHBIX. Yuumuleas cynepceseKmueHoCHb SMOOAUAUUL, ULIEMUMECKUM UBMEHEHUAM NO0BeP2ancs
MUHUMANBHYLIL YUACMOK NAPEHXUMbL, OKpYIcasuiuil onyxonn. Hcnoaviosanue okka3upyroujeeo 6aiiona,
6 om.audUe Om NOCMOSIHHOU dIMO0AUZAUUU MUKPOSPAHYAAMU, CRUPAASAMU UAU UHBIMU IMOOAUSUPYIOUUMU
azeHmamu, NO360AUA0 MUHUMUZUPOBAMb UUEMUUECKOe NOBPeNCOeHUe UHMAKMHOU NAPEHXUMbL 80KDY2
De3eUUPOBAHHOL ONYXOAU, 8MecHe ¢ mem NPedoCmAassis COGEPULEHHO CYXoe Noae KPas pe3eKyuu 04s
NOAHOUEHH020 KOHmMPOAs. B nocreonepayuonnom nepuode y ecex 60abHbIX npU KOHMpoasHom Y3H nouek
Ha 3—4-e cymku KoHCMamupogaiu omcymcmeue namonocudecKux o00pasoeanuil 8 napanedpanrsHom
npOCMPAancmee, HeU3MeHHOCb YAUEHHO-10XAHOYHOU CUCIEMbl U pa3mepos nouex.

3aknouenue. [Ipedrazaemas memoouka cynepcesekmugHoil 0a110HHOU IMO0AU3AUUY 6emEeil NOHeUHOIl
apmepuu no3604UAQ COXPAHUMb KPOBOMOK UHMAKMHOU NAPEHXUMbL, YO CIMAA0 8ANCHbIM PaAKMOPOM
npedomepaujeHus 0Cmpoeo NOBPeICOeHUs. NOYeK NPU GbINOAHEHUU OPeAHOCOXPAHIIOUUX ONePayUil.
Kawueswie canosa: pe3eKyus nouKu, IMO0AU3AUUS NOYEUHOU apmepuu

Aemopul 3as6a310m 06 omcymemeuu Kongaukma unmepecos. Jlna yumuposanus: Makcumos A.B.,
Mapmoe A.I, [lasnroe JI.I1., Heycmpoes I[1.A., Bunokypose P.P. Jlanapockonuueckas pesekuus nouxu
¢ cynepceneKmusHoil 6aanonHol smboausayueil noueunot apmepuu. Yponoeus. 2017;1:31-36
http.//dx.doi.org/10.18565/urol.2017.1.31-31

Beenenne. B mocnenHue roabl oTMevaeTcs YCTOMUM-
BBIII poCT 3a0oiieBaeMOCTH pakoM modku. Y 60—70%
OONMBHBIX IWATHOCTHPYIOT JIOKAIM30BaHHYIO (GOpMy
3aboneBanus [1—6]. Jlokann3oBaHHBINM paK MOYKU CTa-
guu T1 m T2 Bce yallle CTaHOBUTCSI MOKa3aHUEM K
pe3ekuuu noukwu [3, 7—11].

OTKpbITast pe3eKLsl TOYKU TTPU OIYXOJISIX Pa3MEpPOM
MeHee 4 CM B HacTosillee BpeMsl SIBJIIeTCs OOLIepu3-
HaHHBIM CTaHAAPTOM OTIEPATUBHOTO JICYCHHS U TIO Mepe
COBEPIIICHCTBOBAHUS JTATIApOCKOMMYECKON TeXHOJIOTHH
BCE Yallle BBIMTOJHSICTCS JArapOCKOMUYECKUM IOCTY-
noMm [3]. I3 coBpeMEeHHBIX METOOUK XUPYPruyecKOro
JIeYeHUs OIyXoJiel TTOUKHM, BKIIOYAIOIIMX PaIUKaTbHYIO

HEe(PIKTOMUIO, PE3EKILUI0 TMOYKH, PaaMOYacTOTHYIO
a0JISILMIO0, OPraHOCOXPAHSIIOIIME OIepaluu TPeanoy-
TUTENbHBI BBUIY BBICOKOTO pHCKA Pa3BUTHUSI OCTPOTO
CHIMDKEHUSI TIoueyHoi ¢yHKIuM B 25,8% ciiyyaeB u
MOCIEAYIOIIUM BO3HUKHOBEHUEM XPOHUYECKOM Movey-
Holt HegocTaToUHOCTH Y 40,8% OONBHBIX, TIEPEHECIINX
paauKaabHy0 He(paKToMuio [12].

Pesex1insi Mouyku, BBIMOJHEHHAsI KaK M3 JamapocKo-
MMUYECKOT0, TaK U U3 OTKPBITOTO AOCTYIIA, OCYILIECTBUMA
TOJIBKO TIPY YCJIOBUM aJIeKBATHOTO TeMOCTa3a B omepa-
LIMOHHOM paHe IJI BU3yaJIbHOTO KOHTPOJISI 32 XUPYPTH-
yeckuM KpaeM. IlpenorBpailieHre KpOBOTEUEHUS, KaK
MPaBUJIO, ITOCTUTAETCSl MyTeM BbIACICHUS COCYAUCTOM
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Puc. 1. CenekTuBHas noueyHasi anruorpadus.
Omnpenensiercs: OMyxoJib HIKHEr0 CErMEHTA JIEBOil OYKU

HOXKM C IIOCIeAyIoIIMM IepexaTueMm en-block wmm
M30JIMPOBAHHBIM BbIJEJIEHUEM U MepexaTreM MouyeuHon
apTepuu WK €€ CerMEHTOB. MoOwiu3anus OTaeIbHbIX
CErMEHTOB ITOYEYHOM apTepuu — TPYJOEMKMI U KpO-
MOTJIMBBIM MpOLIECC, BO MHOTOM 3aBUCSILMI OT aHATO-
MMUYECKUX OCOOEHHOCTEN M He BCeraa IMO3BOJISIOIINI
0OUBATbCS OXXMAAeMOro pesyJsibraTa. [TosHoe BBIKIIO-
YeHHe TMOYEYHOr0 KPOBOTOKA IEpeKaTUEM IMOYEeYHON
apTepuu WIM BCEW COCYOMCTOM HOXKM 4YpeBaTO MIE-
MUYECKUMU TIOBPEXACHUSMU TOYEYHON MapeHXUMBI,
HECMOTpPSl Ha CTpeMJIeHWe K MHUHUMM3ALUKM BPEeMEHU
TerutoBoii niemun 13, 14].

[IpemnoxeH psa CIoco0OB pe3eKIUM IMOoYKM 0e3
TerjaoBoi umemMuu. OAUH U3 HUX — TMPOBENEHUE Ofle-
palyy B YCJIOBUSIX ITOHMXEHHOTO 10 65 MM PT.CT. apTe-
PUAIBHOTO NABJIEHHUS, YTO MO3BOJISIET BBIMOJHSTh PE3€K-
LIMIO TIOYKM Oe3 rmepeXkaTusi MOYEYHBIX COCYIOB C MUHU-
MaJibHOU remopparueii [15]. Ilpu aToM 3aKoHOMepHa
runonepdy3ust KU3HEHHO BaXXHBIX OPraHOB, UTO Jej1aeT
9TOT MeToj Hebe3ormacHbIM. Psm aBropos [16] mpemia-
raer 0e33axKMMHBI METON Pe3eKLMU ITOYKHU, KOTOPHIi
HEU3MEHHO COMPOBOXIAETCSH OOMJIbHBIM KPOBOTEUEHU-
€M U3 paHbl MAPEHXUMBbI TTIOUYKHU, YXYAILIAOIIUM BU3Yyallb-
HBIII KOHTPOJIb 32 KpaeM pe3eKiuu. Takke mpemioxeHa
METOJIMKa CEJeKTUBHOTO BbIAEICHUSI U KJIMITMPOBAHUS
apTepuii TPETETO WM YETBEPTOTO MOPsIAKA, MUTAIOIINX
omyxojib [17]. Takue onepaldu COINpPsKEHBI CO 3HAUM-
TEJIbHBIMU TEXHUYECKUMU TPYIHOCTSIMU, BO3HUKAIOLIU-
MU TIPU BBIJICTICHUU CETMEHTAapHbBIX apTePUii, U 3a4aCTYIO
HEBBITIOJIHUMBI M3-32 aHATOMUYECKMX OCOOEHHOCTEeH
CTpPOEHMS MOYKU U ee cocynoB. [IpemioxeHa MeToauka
HaJIOXKEHUSI TEMOCTATUYECKOTO 3aKMMa Ha MapeHXuMy
nmouku [18], mcmonabp3oBaHUE KOTOPOTO YIOOHO JIMIIb
TPY OTPENEIEHHBIX MOJSPHBIX PACIIOIOXKEHUSIX OMyXO-
JIeH.

Ching-Chia Li u coaBt. [19] npenioxuau MeTonu-
KY TMOCTOSIHHOM 3MOOJIM3aluy MOYeuyHOM apTepuu st
MpoUIAKTUKU KPOBOTEUEHUSI TPU PE3eKIMU TOUYKHU.
G. Simone u coanrt. [20] npeacTaBuIM 7-J€THUN OIBIT
JIANapOCKOMUYECKUX PE3EKIM TIOYEK C CYIepCesieK-
TUBHOM TpaHcapTepuaibHOW dMOOIU3aMe U MPUILLLIN

K BBIBOAY, YTO PEHTIEH-XUPYypIUYecKoe IocoOme He
JOTTycKaeT CHIDKeHUST (PYHKIINH TTOYeK 10 KPUTUIECKO-
T'O YPOBHS 1 3HAUUTEJILHO YITPOIIIAeT BHITIOJTHEHNE JTara-
POCKOMMYECKON pe3eKLMU TOoYeK, obecreynBacT Ipe-
BOCXOJIHbII KOHTPOJIb 32 OMACHBIMU KPOBOTEUCHUSIMMU.

Hcnonb3yst a3MOOIU3UPYIOLIME areHThl B BUIAE CIM-
pajeil, MUKDOIpaHyJl U IOPYIMX MaTEPHUAIOB, MOXHO
TOOUThCS HAEXXHOTO TeMOCTa3a B 30HE OIEPaTUBHOTO
HMHTEpeca, HO 00beM HEKPOTU3MPOBAHHOM MMapeHXUMBI B
3TOM cliyyae OyJeT HECKOJIbKO OOJIblle, YeM TpeOyeTcs.
Tak, B padore L. D’Urso u coast. [21] u3 23 cynep-
CEJIEKTUBHBIX TpaHcapTepUalbHbIX B3MO0IM3alUil B
3 ciayyasx moJydmwin o0beM MIIeMU3MPOBAaHHON 00J1a-
cTu OOJIbIIIE, YeM TPeOOBAIOCH.

enbio ucciaenoBaHusl ObLIO MPUMEHUTh METOAUKY
CyIepcesIeKTUBHOI OaJUIOHHON 3MOO0JM3ali CerMeH-
TapHbIX BETBEH MOYEYHOI apTepuu JUIsl MHTpaorepalm-
OHHOT'O TeMOoCTa3a MpHu pe3eKIUU MOYKHU, MopakeHHON
HOBOOOPA30BaHMEM.

Marepuassl 1 MeToaBI. Jlartapockonmmyeckas pe3eKIms
IOYKH C CyIEePCeIeKTUBHON 0a/UIOHHOM 9MO0IU3alueit
3a nepuof ¢ oktaops 2015 mo ceHTsa6ps 2016 T. BHIITOI-
HeHa 11 maumeHTtaMm. CpeaHMII BO3pacT IPOOIEPUPO-
BaHHBIX cocTaBWa 56,8 (oT 29 mo 72) roma cpeay HUX
3 MyXXUMH U 8 XEHIIMH.

B 5 HabmogeHUSIX OIyXO0JIb JIOKAIM30Bajlach CIIpaBa, B
6 — cieBa; B 7 ciydyax ObLT IMOpaXkKeH HMKHUI CETMEHT,
B 1 — BepxHuii, B 3 — cpenHuii. Paamep HoBOOOpa-
30BaHus BapbupoBaics ot 0,9 mo 3,8 cMm, cocraBuB B
cpenHeM 1,9 cM. Becem 001bHBIM B TIpeonepalluiOHHOM
Tepyrofie BBITONHEHB PYTUHHBIE HcciaenoBaHus: Y3U
MOYEBBIICIUTEILHOM CHUCTEMBI, MYJIbTUCIIHPATbHAS
koMmmbioTepHas Tomorpadus (MCKT) ¢ KoHTpacTHBIM
YCUJIEHUEM, DPEHOCHMHTUTpaduiyeckoe HccaeaoBaHue,
pasieibHasl OlieHKa TodyeyHoil (yHkiuu. CTerneHb
CJIOXXHOCTH TIpeAriolaraeMoil pe3eKIMU TOYKHU Olle-
HuBai 1o mkaiae R.E.N.A.L. Ha ocHOBaHUM ITaHHBIX
MCKT — ouenka B cpemHeM coctaBuia 5,1 Oamia,
YTO COOTBETCTBYET JIETKOM CTETIEHW Pe3eKTabeNTbHOCTH
OIyXOJIH.

Memooduxa aanapockonuueckoil pezeKyuu HOYKU C
cynepcenekmueHoll 6ai10HHoU dmboau3ayueii. [TpoBoauamn
CTaHIAPTHYIO  TPEeIONepallMOHHYI0  ITOATOTOBKY.
HermocpenctBeHHO TIepes onepalieil B yCIOBUSIX PEHT-
TeHOTIEPALIMOHHOM BBITIOIHSUIM CEJIEKTUBHYIO ITOUYEYHYTO
aHruorpacduio (puc. 1). B 6eapeHHYyI0 apTepuio ycTaHaB-
JIMBaJv Taiia-KaTeTep (Mbl OOBIYHO MCIOAb30BaIN CTaH-
napTtHeiii katetep JR4.0). BbIMOJHSIM CeleKTUBHYIO
MTOYEYHYIO aHTHOrpacduio 0 CTAaHZAPTHON METOIMKE.
O1eHMBaIM apXUTEKTOHUKY TTOYEUHBIX COCYIOB, JIOKA-
JU3aIUI0 U pa3Mep TaTOJOTUYEeCKOTro 00pa3oBaHMS.
Omnpenensiav apTepyuu, MUTAIOIINE CETMEHT MapeHXUMBbI,
Hecyllel onyxob. JluaMeTp cerMeHTapHbIX WU JoJie-
BBIX apTepuil U3MEPSIIN sl TOYHOTO Toadopa pa3Me-
pa OKKITIO3UPYIONIETO OaJJIOHa W er0 KOH(UTYpaInu.
3aTeM B BBIOPaHHYIO CETMEHTapHYIO apTepHIio 3aBO-
IVJIM MHUKPOIIPOBOAHMK, 1O KOTOPOMY YyCTaHaBJIMBa-
JIM SHIOBACKYJSIPHBINM OAJUIOH M pa3dyBajiu BBeICHUEM
KOHTpacTHOro BeulecTBa (puc. 2). Jng smOonuzauuu
Mbl TIPUMEHSIA 3HIOBACKYJSIpHBIE OaJIOH-KaTeTephl,
HCIIOJTb3yeMble UISI KOPOHApHOW OaJJIOHHON aHTHO-
IJIACTUKU € OajUToHAMHM TIPOIOJITOBATOM M OKPYTJIONM
dopm, mmamerpom 1,25—3,5 MM u miuHoi 10—20 MM,
B psne ciaydaeB mpennodTUTENbHEE HCIOIb30BaHUE
Oa/JIOHOB 1IApOBUIHON (DOPMBI BBUIY OCOOEHHOCTEIA
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apXUTEKTOHUKU COCYIUCTOTO pycia — HEPEAKO OTCYTCT-
BHE TIPSIMOTO y4JacTKa apTepHH, Kyla HEBO3MOXKHO WU
3aTPYIHUTELHO YCTAHOBUTD TPOMOJITOBATHIN OaloHa.
[anee ycTaHOBJIEHHBI B HEOOXOIMMOM MecTe OaJlJIOH
pasayBajiu MOJ PEHTTEHOCKOMUYECKUM KOHTPOJIEM TMOJ
nasiaeHueM oT 8 no 20 atmocdep. BbIMoONHSIM KOHT-
pOJIb pacIIMPEHHOTO OalJIoHA B CETMEHTApHOM apTepun
noyku. IIpyu KOHTposibHOM aHTHOrpauu oleHUBAIN
Ka4yecTBO 3MOOJM3alMU U O0BbeM HUILIEMU3UMPOBAHHON
napeHxuMsl (puc. 3). B ciaydae cioxXHOro KpoBocHa0xe-
HMSI MHTEPECYIOLIEro y4acTKa MapeHXUMbl MPOBOIWIN
CyMepceeKTUBHYI0 SMO0M3al1I0 HECKOIbKUX TTUTAI0-
mux aprepuii (puc. 4). Mbl UCTIOJIb30BAJIM 3TOT MpUEM
B OTHOIIIEHWM 2 TIAIIMEHTOB C BEpPXHE- M HIDKHECET-
MEHTapHOI JIoKaju3alyeil oOpa3oBaHUiA, MUTAIOIIUX-
cs 3a CYeT MepelHMX W 3aTHUX BeTBEH CerMeHTapHBIX
aprepuil. [locne 3aBepuieHUs] peHTTEHXUPYPIUIECKOTO
aTara 0OJIbHOTO HEMENJEHHO MEepPeBOAMIN B BHIOXU-
PYPTUYECKYIO OTIepallMOHHYI0, OCHAIIIEHHYIO CTaHIapT-
HbIM JIAITAPOCKOMUYECKUM OOOpYyIOBAaHUEM JJIsl 2-TO
aTarna ornepanuu.

ITon sHOoTpaxealbHBIM HapkKo3oM Wurjoii Bepema
HIXE TyNKa (GopMUpPOBAIM KapOOKCUTEPUTOHEYM [0
12 MM pT.CT., BBIILIE TIYTIKa MapapeKTaJbHO Ha CTOPOHE
MOpaXXeHUsl ycTaHaBIUBaIU Tpoakap 10 MM JIJ1s1 OTITUKH,
B MOJB3/I0LIHOK obsiacTi —Tpoakap 12 MM, B oapebe-
pbe M TapapeKkTaJbHO HUXE ITyIKa —TpoakKapbl 5 MM
JUTST MaHUTYJIITOpoB. IloBOopaunBaiy nmaueHTa Ha OOK.
BcekpoiBanu  OpromivHy 1o JuHuu Tosbaa, BHITOMHSIN
CTaHAAPTHBIN TPaHCIIEPUTOHEATbHbIN TOCTYI K MOBEPX-
HOCTU TIOYKHU (puc. 5). Bulaensiym y4acToK MOBEPXHO-
CTH TIOYKHU C OIYXOJIbI0 W HOXHUIIAMU OCYIIEeCTBIISUTH
pe3eKLuo 00pa3oBaHuUsI, OTCTYIISI Ha 5 MM OT Kpas
nocienHeil. HeaHauureapbHoe BEHO3HOE KPOBOTEUEHME
13 TIOYEYHOU MapeHXMMbI aCIMPUPOBATU JIEKTPOOTCO-

coM (puc. 6).

Puc. 2. BaiioH pa3ayT B cerMeHTAPHOI apTepuu,
NHUTAKOIEH HIKHUIA CerMeHT

[Tocne pe3ekuuy MaToJOrMYECKOro 0Opa3oBaHUs Ha
Kpasi TapeHXMMbl HaKJIaJblBaJli HENpPEPbIBHbIE CTSTU-
BalOlIMe IIBbI C JOMOJHUTEIbHON (hUKCAIIMEH JIUTATyp
kauncamu. KpoBOTOK 3aryckaliu HEMEMJIEHHO I0cCie
HAJIOXEHUSI TeMOCTaTMYECKUX WIIBOB Ha MapeHXUMY
MyTeM CTPaBIMBAHUS OKKJIO3MPYIOIIEro OaijoHa Mo
SHIOBU3YaJIbHBIM KOHTpoJeM. [lpyu aTom olieHUBaIu
PaBHOMEPHOCTb KPOBOHAMOJHEHUS WIIEMU3UPOBAH-
HBIX YYaCTKOB, HaJlWUME€ TreMopparuii, Typrop mnapeH-
xuMbl (puc. 7). IIpu HeoOXOAMMOCTM HaKJIaIblBalu
JTIOTIOJIHUTEJIbHBIE TEMOCTATUYECKHUE IIBBI HA MAPEHXUMY
nouku. Onepaluio 3aKkaHYMBaIu APEHUPOBAHUEM Tapa-

Puc. 3. KonrtpoabHas anrnorpamma. Onpenensercs
OKKJIIO3HPYIOLINii 02J17IOH M YYACTOK MIIEMU3MPOBAHHOM
NapPeHXUMbI

Puc. 4. JIpa oKK/TI03UPYIOIMX 0AJUIOHA B epenHeit
W 3a/IHeil aPTePUsIX BEPXHEro CerMeHTa MoYKu.
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Puc. 5. Huxnuii cerMeHT NOYKM C OMyXOJIbIO0.
ITapeHxnMa MIIEMH3UPOBAHA

Puc. 6. Onyxosb pe3enupoBana. MuUHUMAJIbHOE
BEHO3HOE KPOBOTeYeHHe

Puc. 7. 3anmyck kpoBoToka. PaBHomMepHoe
OKpAINMBAHUE NAPEHXNMbI, BOCCTAHOBJIEHHE
TYPropa u OTCYTCTBHE KPOBOTEUEHHS

He(bpaJbHOTO MTPOCTPAHCTBA CUJMKOHOBBIM JAPEHAKOM,
3aBeJCHHBIM Uepe3 Tpoakap 12 MM Ha 2—3 mHS.

[TaunreHTOB aKTUBU3UPOBAIU Ha 3-U CYTKU, IIPU 3TOM
B paHHEM ITOCJeOoNepallMOHHOM Tiepuosie TpeboBagach
MUHUMaJIbHAsI KOHCEPBAaTUBHAS TEPAMUsl: aHATbIETUKH,
TreMOCTaTUKM, aHTUOMOTUKONpPOhUIaKTUKa, CTaHaaAPT-
Hasl JUIsl TanapoCKOMUYeCKUX BMEIIATeIbCTB Ha OpraHax
3a0pIOIIMHHOTO IIPOCTPAHCTBA.

Pesynbratel u o6cyxkaenue. [1o pesyabratam mocie-
OINEPAIIMOHHOTO THUTOJOTMYECKOTO WCCIeIOBaHUS Y
4 MaluMeHTOB JUATHOCTUPOBAH CBETIOKJIETOUHbIN Bapu-
aHT MOYEYHO-KJIETOUHOTO paKa, y 3 — ManwuIsipHbId, Y
3 — aHruomuonunoma, y 1 — numcdaHruoma.

CenexTuBHas1 Io4YevyHas aHruorpadusi, BBIIIOJHEH-
Hasi HETIOCPEICTBEHHO Tepel orepaiueil Ipu yyacTUM
ONEepUPYIOIIEro ypoJiora, He MPeaCTaBsieT TPYAHOCTe
JUIS. TIOATOTOBJIEHHOW PEHTTeHXUPYpruyeckoi oOpura-
JIbl, JaeT JOMOJHUTENbHYIO MH(MOPMALIUIO O pa3Mepe 1
JIOKaJIM3auKu 00pa3oBaHMsl, HATUYMU JOTTOJTHUTENBHBIX
MTOYEYHBIX cocymoB. Kpome Toro, ypoior mmeer BO3-
MOXHOCTb BBHIOpAaTh CETMEHTApHbIC WJIN JIOJIeBBIE apTe-
puu I Toceaytomeid aM00Ir3auu 1Sl TOTydeHuUs
MUHUMAJILHO TPeOyeMOi UIIeMUU TTOYKH, TOCTATOYHOIA
JUTs1 OECKPOBHOI ee pe3eKIInu.

Ha undpoBbix aHrnorpaMmmax ¢ BbICOKMM pa3pelieHu-
€M MOXXHO U3MEPHUTh TOYHBIN TMAMETP MHTEPECYIOIEeTO
cocyna, ero MPOTSKEHHOCTh IS MOmbopa ONTHMAb-
HOro pasmepa U (OpPMBI OKKIIO3UPYIOLIEr0 OanaoHa
(11apoBUAHBIA WM MPOAOJTOBaTHIN). B cBoeit pabote
MbI MCIIOJIb30BaIM CTaHAApTHBIC OAJIJIOHHBIE 00TYypaTo-
Pbl, IpUMEHsIeMble JUIs1 KOPOHAPHOI O6a/lIOHHOM aHTMOo-
IUIacTUKM, nuameTpoM oT 1,25 mo 3,5 mm. Ilpu KoHT-
POJLHOM KOHTPACTUPOBAHUU TTOYEYHBIX COCYIOB YETKO
BU3YAJIM3UPYETCS MIIEMM3MPOBAHHBIN CErMEHT IMoYey-
HOI MapeHXUMbI, TOTAa KaK KPOBOCHAOXEHUE OCTalb-
HOIi YacTH MOYKU MPU 3TOM COBEPILIEHHO HE CTpajaer.
PeHTreHxupypruyeckuii atan B cpeaHeM 3aHuMan 55
(ot 30 10 65) MuH. [NanMeHTH HUKAKOTO CYObEKTUBHOTO
nuckoMmdopTa Mpu MPOBEACHUH TaHHOMW MPOIeAYphl He
WCIIBITHIBAIM, TTOKa3aTequ IeMONMHAMMKU ObUIM CTa-
OWJILHBIMU Ha MPOTSIKEHUU BCel MaHUITYJISILUU.

Jlamapockonuyeckuii 3aTam METOAMKMU OTJIUYasCs
MEHbIIIeN TPYyIOEeMKOCTbIO, TaK KakK He ObUIO HeoO-
XOIUMOCTH B BBIIEJICHUM COCYIMCTON HOXKHU TTOYKHU.
OOHaxxeHue M3 Mpujerawlieil mapaHedpaibHON KiIeT-
YaTKM y4yacTKa IMOBEPXHOCTH TOYKU ¢ OOpa3oBaHMU-
€M HUKaKMX TeXHUYECKUX TPYIHOCTel He MpeacTaB-
qisino. Tlpu KpymHBIX OMyxoJisix pasmepoMm 0osee 3 cM
B 2 clyyasiX Mbl HCMOJb30Bajlu MaHyaJlbHO-aCCHUCTH-
POBAHHYIO METOAMKY JarapOCKONMMUYECKOM pe3eKIINH.
B mapanedpanbHoOil KieTyaTKe, Mpuiexalleil K 30He
ONepaTUBHOTO MHTEpeca, OTMEUEH HEeOOJBIION CTEKIIO-
BUJHBII OTEKa, XapaKTEPHBIN UIs1 MIIEMUYECKUX Hapy-
mweHuil. TToBepXHOCTh MOYKM BOKPYT OIyXOJM HUMesa
TEMHBbII LIBET BCJISICTBYE MPEKpallleHUs] apTepUalbHOTO
KpPOBOTOKa € OTYETIMBOW AEMapKAlUWMOHHOM JIMHUEH.
Pezex1uio ¢ oTcTyroM Ha 5 MM OT Kpasl OIyXOJIM OCY-
IIECTBISUIM TOA BM3YaJIbHBIM KOHTPOJIEM, HMCIOJb3Ys
JIanapocKOMMUecKue HOXHUIIbI, 30HY HE3HAUMTEIbHOTO
BEHO3HOT0 KPOBOTEUEHUsI OCYIIMBAIU BaKyyM-aclupa-
TOPOM WJIM MapJeBbIMU TYpPYHAAMU, ToJydasi TOJHbIN
KOHTPOJIb 3a KpaeMm pe3ekimu. Hu B omHOM ciydae
He OBbLIO BCKPBITHS MPOCBETAa KOJUIEKTOPHOM CUCTEMBI
MOYEK BBUIY KOPTUKAJILHOTO PACIIOJOXEHUS OIMYyXOJIN
U HEOOJbIIMX Pa3MepoB, YTO TOATBEPXKAAET CTETNEeHb
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ciaoxHoctu no 1kaie R.E.N.A.L. PesynbraThl KOHT-
POJIBHOTO 3KCMPECC-TUCTOJOTUYECKOTO MCCIeTI0BaHUS
XUPYPrUUECKOTO Kpasi MOATBEPXAAIN PaAUuKaIbHOCTb
pe3eKIMU TTOYKM — HU B OJJHOM cJiyyae Kpaid pe3eKlu
He coiepXal aTUITMYHBIX KJIeToK. Ha Kpast paHbl MOYKKU
HakJaIbIBaIM CTSITHUBAMOIIME MApEHXUMY IIBbI HUTbIO
V-Lock 3/0 Ha aTpaBMaTU4eCKOl UTJie C KpUBU3HOM % C
JIOTIOJIHUTEIbHOM (brKcallMeil IIBOB OMoIerpaanupyeMbl-
Mu kiauncamu Hem-o-lock small.

TTocne ymuBaHuUs paHbl MOYKU OCYLIECTBIISUIM 3AITyCK
KPOBOTOKA IMyTEM CTpaBJIMBaHUSI OAJUIOHA OTKPHITUEM
KjianaHa. BumeosHmockonmmyeckuii KOHTPOJb 3a 3TOM
MPOLENYPOIl TMO3BOJISIET YAOCTOBEPUTHCS B HaJeXKHO-
CTU TeMOocCTa3a paHbl MapeHXUMbl, OLEHUTb KauyeCTBO
KPOBOCHA0XEHHUsI MIIEMU3UPOBAHHOTO oyara, a Kpome
TOTO, MPU HEOOXONUMOCTH, HAJIOXKUTD JIOTIOJTHUTEIbHbIE
remMocraTuyeckue 1mBbl. OMHAKO B HAIIMX HAOMIOAECHUSIX
Takoli HeoOXOAMMOCTU He BO3HMKIIO. CpenHuii o0beM
kpoBonotepu coctaBua 50 mia. [TpomoKuTeabHOCTb
JIaIapoCKOMUYecKoro atamna cokpartuiach co 150 mo
60 muH, B cpenHeM coctaBuB 104,3 MuH. B uemom Ha
BEChb MpPOIIECC XUPYPTUUYECKOTO JIEYEHUS — OT Hayaja
CEJIEKTUBHOU TMOYeYHOi aHTHorpaduu 10 YIIMBaHMS
JTATTApOCKONMYECKUX paH YXOOWJIO B cpemHeMm 168,5
MUH. CpenHee BpeMsl MIIEMUM TMOYEUHON MapeHXUMBbI
coctaBwio 112,5 (ot 90 no 150) MUH, 4TO CBSI3aHO C
BBITTOJJTHEHWEM pPa3HBIX 2TaroB OIepaluud B Pa3HbIX
ONEPAIIMOHHBIX. YUUTBIBAS CYNEPCENEKTUBHOCTh IMOO-
JIU3alUuK, UIIEMUYECKUM M3MEHEHUSIM TOABeprajcs
MMHMMAaJbHBI YY4acCTOK MapeHXUMBbI, OKpYXKaBIIUI
onyxosib. Mcriob30BaHue TMOPUIHON OTNepalOHHOM,
0e3yCcJI0BHO, COKPATUT BpeMsl, 3aTpauMBaeMoe Ha BCIO
ONepaluio B 1I€JOM, U CaMO€ TJIaBHOE — YMEHBIIUT
MPOAOXKUTENBHOCTb TEIJIOBOWM HILIEMUU, B HOease
CBeIsl K MUHUMYMY MOBpEXIEeHWE MOYeUHOI MapeHXu-
MBI 32 CYET OKKJIIO3MOHHOTO TMpeKpalleHUs] KpOBOTOKa
HEMOCPENCTBEHHO TepeN 3TaroM pe3eKiuyu odpa3oBa-
Hust. Mcnonb3oBaHKMe OKKIIIO3MPYIOLIETO OajljioHa, B
OTJIMYUE OT MOCTOSSHHOW 3MO0JIM3allMM MUKPOTpPaHYy-
JJaMU, CHUPAIsIMU WJIX WHBIMU 3MOOJU3UPYIOIIUMU
areHTaMu, Mo3BoJIsIeT MMHUMU3UPOBaTh UIIEMUYECKOE
MOBPEXIeHNE WHTAKTHOW MapeHXUMBbI BOKPYT pe3ely-
POBaHHOI OIYXOJIM, BMECTE C TeM MPEAOCTaBIIsIsI COBEP-
LIEHHO CYXO€ T0Jie Kpasi pe3eKL1u JJIsl TTOJHOLIEHHOTO
KOHTPOJIS.

B mocneornepalilioHHOM TiepuoJe BceM OOJIbHBIM
BBITIOJIHEHO KOHTposibHOEe Y3U movek Ha 3—4-e CyTKu.
OueHuBald pa3Mepbl TMOYEK, TOJIIMHY MapeHXWMBbI,
COCTOSIHME YallleYHO-JTOXaHOYHON CUCTEMbl U HaJnuue
MaToJIOrMuecKux oopazoBaHuil B mapaHedpajibHOM MTPo-
cTpaHcTBe. Bo Bcex cilyyasix KOHCTAaTUPOBAIM OTCYTCT-
BHE TMaTOJIOTMYECKUX 00pa3oBaHMIi B mapaHedpaibHOM
MPOCTPAHCTBE, HEU3MEHHOCTh 4YalleuHO-JO0XaHOUYHOM
CHUCTEMBI M pa3MepoB TOYeK.

3akmouenne. [Ipennaraemasi MeToauKa cynepcesiek-
TUBHON OaJUIOHHON »MOOJM3ALMM BETBEW ITOYEYHOI
apTepuu TMO3BOJSIET NOCTUTaTh BPEMEHHOW WILEMUU
HE BCEro OpraHa, a HEMoOCPEICTBEHHO TOTO CErMEHTa
MOYEYHOI MapeHXUMbI, B KOTOPOM PAaCIOJOXEHO OITy-
XoJeBuaHoe obOpazoBaHue. [lpyu aToM (YHKIIMOHATb-
HOE COCTOSIHME MHTAKTHOW TapeHXWMbl HE CTpaiaer,
PEHTIeHKOHTpOJMpYyeMasl IHAOBACKYJISIpHAsT OKKJTIO3USI
CeTMEHTAapHOM WM IOJEBOM apTepuu HAAEXHO mepe-
KpPbIBAET KPOBOTOK, HE NOMYyCKash MAaCCUBHOTO HEKOH-
TpoJupyeMoro KpoBoTeueHus. CoxpaHeHHE KPOBOTO-

Ka WHTAKTHOM TApeHXWMBI CIYXUT BaXHBIM (akTo-
POM TIPEIOTBPAIIEHUS] OCTPOTO TIOBPEKICHUS ITOYEK
MPU  BBIMOJTHEHUW OPTaHOCOXPAHSIONUINX OIepallnii.
OTcyTCTBME HEOOXOMMMOCTH BBIACTICHUS COCYIOB MOYKHU
JUTSI TIOCJIEMYIONIET0 MX MepexXaTusl MO3BOJISIET BbIMOJ-
HSITh J1aMapOCKOMUYECKYI0 Pe3eKIUI0 TOYKU IHIO0XM-
pypraM cpemHero ypoBHsI, He TpuOerass K TIOMOIIA
BBICOKOKJTACCHBIX CITEIIMATMCTOB KCITEPTHOTO KJracca.
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CPABHEHUE ®YHKIIMOHAJIBHBIX PE3VJBTATOB ITIOCJIE PATVKAJIBHON
MMO3AINJIOHHOMN U POBOT-ACCUCTUPOBAHHOM ITPOCTATDKTOMMM, BBITIOTHEHHBIX
10 HEPBOCBEPETAIOIIEN METOAMKE XPYPTAMMU C OITBITOM BOJIEE 1000 OTIEPALITI

Kadenpa yponoruu MockoBCcKOro rocynapcTBEHHOTO METUKO-CTOMATOJIOTMYECKOT0 YHUBEPCUTETA
M. A. Y. EBmoknumoBa, Mocksa, Poccus

ABTop nmas cBs3u: [. B. KoreHKO — K.M.H., cTapiuuii 1a00paHT Kadeapsl ypoaoruu MoCKOBCKOTO rocy1apCTBEHHOTO
MeIUKO-CTOMAaToJIornyeckoro yausepcutera uM. A. M. EBmokumosa, Mocksa, Poccus; e-mail: Kotenko.D.V@mail.ru

Lleav: cpasrumb yHKYUOHANbHBIE PE3YALIMAMBL OUAAMEPANLHIX HEPBOCOEPEAIOUAUX POOOM -ACCUCIUPOBAHHOIL
paoukanvroi npocmamakmomuu ( PAPII) u padukanvroii nozadunronnoii npocmamaxkmomuu ( PITI1) uepe3s
12 mec nocae onepauuu.

Mamepuanvt u memoost. IIposedeno pempocnekmusHoe ucciedoganue, gkaouusuiee e epynnvl no 50
CeKCyanbHo aKMUBHbIX NayueHmos ¢ aokaiuzoeannvim PIIK nuskoeo pucka. Ilepgyto epynny cocmagunu
nayuermot, komopwim ovira evinoanena PITIT, emopyro — PAPII. Bce onepayuu evinoatenst nociedo8amensHo
no Hepgocbepezaioweii memoduke ¢ aneaps no aseycm 2015 2. B uccaedosanuu yuacmeosanu deéa xupypea,
Kaxcoblil U3 Komopuix onepuposan RAyUeHmos moabKo U3 00HOU epynnol U Umen UHOUBUOYANbHBLU ONbIM
8 UCNONb3YeMOM UM onepamueHom nocoouu bonee 1000 onepayuii. C nonpaekoii Ha HeeamugHsle UCX00b!
JeUeHUs npoeder AHANU3 U CpAGHeHUe CAeOYIouUX NoKazamenell: KoAU4ecmeo Nayuenmos, y0epicusaiousux
MOouy, — QUHAMUKA 80CCMAHOBACHUS KOHMUHEHYUU, KOAUYECHB0 NAUUEHI08, BOCCIAHOBUBUUUX IPEKYUI0, —
JuHamuKa ee 60CCMaHOBACHU.

Pezynomamoir. Cnycms 12 mec nocae Xupypeuueckoeo AeueHus NOAHoe YOeplcanue Mouu UMeao Mecno
¥ 49 (98%) nauuenmog 6 epynne PAPII u 48 (96%) — 6 epynne PIIII. Bce nayuenmol epynnoi PAPII,
¥ KOMOPbIX 80CCIMAHOBUAOCH NOAHOE YOEPICaHiie, 00CMUAU IM020 pe3yabmama no npouiecmeuu 4 mec
nocae onepayuu, nauuernmot epynnvt PIIIT — 6 mec (p<0,05). Peaburumauyus cekcyanrvroil QyHKUuu K
12-my mecauy nabarodenus nocie onepayuu 6biaa RpU3Hana yooeiremeopumenvioii 6 omuouenuu 37 (74%)
nauuenmos u3 epynnvt PAPITuy 12 (24%) — u3 epynnot PITII. Boccmanoéaenue apekmuavHoil QynKuyuu
nocae PAPII npoucxooduno 6vicmpee: 6 epynne PAPII yoce uepes 3 mec Habaodenus spekuyus omme4ena y
32% nayuenmos, 6 mo épems kax ¢ epynne PITIT — moavko y 4% (p<0,05).

Bu1600b1. Anaauz noayuennvix dannvix nokaszan npeeocxodcmeo PAPII nao PIIII, évinoanenHbix no
Hepeocoepezatoweil Memoouke, 8 60CCIAHOBACHUU YOePICAHUS MOUU U IPEKMUALHOU QYHKUUU.
Karwueeswie crosa: DAk npedcmamenvHoll yceaesnl, paduKaibHas no3a0ul0HHAS
npoCMamaKmomus, pobom-accucmupo8anias paouKalbHas
NPOCMAmMIKMoMUs, PYHKYUOHAAbHBLE Pe3VAbIMAMbL

Aemopbl 3a561510m 00 omcymemeuu KoH@aukma unmepecos. s yumuposanus: Ilywxaps J1.10., lvskos B.B.,
Bacunves A.O., Komenko JI. B. Cpasnenue @yHKYUOHANbHBIX Pe3yabmamos nocie padukanbHoi No3a0ur0HHOI
U pOOOM-ACCUCMUPOBAHHOU NPOCIMAMIKMOMULL, BbINOAHEHHbIX NO HepEocOepe2atoujeli Memoouke Xupypeamu

¢ onvimom boaee 1000 onepayuii. Yponoeus. 2017;1:50—53

http://dx.doi.org/10.18565/urol. 2017, 1.50-53

Bgenenue. /1o HacTosI1IEr0 BpeMEHU OCHOBHBIM METOIIOM
PaIMKaIbHOTO JIeYeHMsl JIOKAIM30BaHHOTO paka TpejcTa-
TesbHoM Xkenesbl (PTI2XK) B rpynme naiyeHToB, He MMEIOIX
TIPOTUBOTIOKA3aHNI K XUPYPTMIECCKOMY JICYEHHIO, OCTAeTCSI
npocrarakTomus [1]. B HEKOTOpBIX cTpaHax Mupa DIOMUHU-
PYIOLIMM BapUaHTOM CTAHOBUTCSI POOOT-aCCUCTUPOBAHHAS
panukanbHasi mpoctatakTomust (PAPII), omHako B cBsi3u ¢ ee
BBICOKOI CTOMMOCTBIO TpAIMLIMOHHAS paiKaIbHas 03311~
JoHHast npoctatakromusi (PIIIT) mo-mpexkxeMy coxpaHsieT
CBOIO aKTYyaJIbHOCTh |2, 3].

CeromHs1 OXMAAHUS TIAIIMEHTOB CBSI3aHBI HE TOJBKO C
panuKaibHbIM U30aBJIEHUEM OT OHKOJIOTMUECKOTO MpOoLIeC-
ca, HO U C BOCCTAHOBJICHMEM yIEPKaHUSI MOYU U COXpaHe-
HHEM 3peKTUIBHON yHKIMH (DMd).

HecMoTpst Ha TO 9TO 1Ba BBIIIICONTMCAHHBIX METOA TIPO-
CTATOKTOMUM TIPUMEHSTIOTCS TTapauie/IbHO Oojtee 15 eT,
HE BCE MEIMIIMHCKOE COOOIIECTBO TPHIILIO K ETMHOMY
MHEHUIO OTHOCUTEJIbHO IPEUMYILECTB B MOCTIKCHUU
HamIyvIuX (PyHKIIMOHANBHBIX PE3YJbTaTOB POOOT-acCcH-

CTUPOBaHHOI onepaluu. B KayecTBe OCHOBHBIX apryMeH-
TOB TIPUBOAUTCSI 3HAUEHUE OMbITA XUPypra U KOJIUIeCTBO
BBIMOJIHSIEMBbIX B KIMHUKE BMELIATENILCTB — KAK OCHOBHBIX
(pakTOpOB, BIAMSIOIIMX HAa MCXON BbIOPAHHOTO JIEYEHUSs
[2—4]. B IlenTpe omnepaTtBHOII poOOT-aCCUCTUPOBAHHOM
1 PEKOHCTPYKTMBHOM ypOJIOTUM, PACTIOJIOXKEHHOM Ha 0ase
I'Kb um. C. 1. Cnacokykoukoro MockBbl U Kadeapsl
yponori MITMCY mm. A. U. EBmokumMosa cucrema Da
Vinci ¢ynkumonupyet ¢ 2008 r., 1 B HacTosilee BpeMsl B
KJIMHUKE paboTaeT 5 cepTU(UIMPOBAHHBIX KOHCOJIbHbBIX
xupypros, PIIII Bemmonnsiercs 6onee 15 neT.

Hacrosiniee uccinenoBaHve MOCBALIEHO W3YYEHUIO U
CpaBHEHMIO (PyHKLIMOHANBHBIX pe3ysibTatoB PAPIT u PITTT
Mpu OuIaTepaJbHOM COXPaHEHUM COCYIMCTO-HEPBHBIX
MyYKOB, BBIMOJHEHHBIX XUPYpraMu C OMbITOM 0ojiee yem
1000 oneparuii.

Marepuansi 1 MeToabl. B HacTosIIIiee peTpoCIieKTUBHOE
nccaenopanue Bouum 100 cekcyalbHO aKTMBHBIX Mally-
entoB (ITEF>17) ¢ rucronornyecky Bepu(pULIMPOBaHHBIM
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nokanu3oBaHHbIM PITXK HuM3Kkoro pucka, IepeHecImx
XUPYprUYecKoe JiedeHWe B TIEPHON C STHBAps IO aBIyCT
2015 r. B uccrnemoBaHuy ydyacTBOBaJIM JIBa XUpypra, Kax-
JIbIA U3 KOTOPBIX ONEpUPOBA MALMEHTOB TOJLKO OJHOM
TPYMIIbI, TIPX 3TOM OINBIT KaXIOro M3 HUX B MCIIOJIb3Y-
€MOM MM OIlepaTHBHOM Tocobuu cocTtaBui 6ojee 1000
BMeIIaTeIbCTB. UMCIeHHOCTh KaskIOl TPYIIITBI COCTaBIIIA
50 yesOBeK: MEPBYIO — MAILMEHTHI, KOTOPHIM ObLIA BHIIIOJ-
Hena PIIII, Bropyio — PAPII. Bce omnepaliiy BbIITOIHEHbBI
TOC/IeNOBATEIHHO 110 HEpBOCOEPETaloIeii METOMUKE.

PoGoT-accucTUpOBaHHYIO DPAIMKATbHYIO MPOCTATIKTO-
MHUIO OCYILIECTBIISZIM U3 TPaHCIEPUTOHEATbHOTO MOCTY-
na. Ilpu BeimonHenuu PIIIT mucnonb3oBaiu cTaHAapTHYIO
peTporpamHyio TexHrKy. OOIINUM ISl ABYX METOIOB ObLIO
CTpeMJIeHHE K MaKCUMAJTbHOMY COXpaHEHHUIO TIPOKCUMATh-
HOMI 1 alMKaJIbHOM YacTeil MOYEHCITYCKATEIbHOIO KaHaa,
00s13aTe/bHasl PEKOHCTPYKLIMS MBbIIIEYHO-(acliMaIbHbIX
CTPYKTYp Taza 1o3aau yperpsl (1108 Rocco), arepmudeckast
JIVCCEKIMSI TKaHEe B 30HE COCYIMCTO-HEPBHBIX ITyYKOB,
TIOJTHOE OMIaTepaTbHOE COXpaHEHWE COCYIMCTO-HEPBHBIX
MYYKOB, MHTpPAOTIEPALIMOHHAS TPOBEPKA TePMETUIHOCTU
YPETPOILIEEYHOTO aHACTOMO3A.

B ocHOBY Mccien0BaHMs TTOJNIOXKEHbI TaHHbIE METULIMH-
CKOM JOKYMEHTAlIMM CTallMOHAapa U CBEACHUS exXeKBap-
TaJTbHBIX aMOYJIATOPHBIX TPHUEMOB, TTOJYIEHHBIE ITOCIE
BBITMIMCKY TAIIeHTOB. [1poaomKiTe TbHOCTh HAOMIONEHIS
3a KaXIbIM MallMeHTOM cocTaBuia 12 mec. I'pymiibl marm-
€HTOB ObLIM corocTaBUMbIMU (p>0,05) MO BCeM OCHOB-
HBIM MoKa3zaTesisiM (cM. mabauyy). C monpaBKoii Ha Hera-
THUBHBIE MCXOMAbI (HECOCTOSITEIbHOCTb YpPETpPOIIeeYHOro
aHACTOMO3a, OMOXMMUIECKHI PELUANB, CTPUKTYpa ype-
TPOIIIEEYHOTO aHACTOMO3a), TTOTECHITNATBLHO BO3ICICTBY-
IoIIMe Ha (DYHKIIMOHAIBHBIC PEe3YbTaThl XMPYPIHIECKO-
IO JIUEHUSI, MPOBEIEH aHAIM3 U CPAaBHEHUE CIIEMYIONINX
JAHHBIX: KOJIMYECTBO MALIUEHTOB, YACPXKUBAIOLIMX MOUY,
— IMHAMUKA BOCCTAHOBJIEHUS] KOHTUHEHLIMU; KOJIUYECT-
BO IMALIMEHTOB, BOCCTAHOBUBINNX 3PEKIINIO, — TMHAMUKA
ee BOCCTaHOBJIEeHUA. HecocTosITeTbHOCTD ypeTpolieey-
HOTO aHACTOMO3a KOHCTATHUPOBAIM y 2 TAIMEHTOB W3
rpynnbsl PITII, y KOTOpBIX B MOCEAYIOLIEM pPa3BUIOCh
HeaepxkaHue Mouu. CreayeT OTMETUTh, YTO OMOXUMM-
YEeCKU pellMauB He ObUT 3aperMCTPUPOBaH HU Y OJHOTO
MAIlMeHTa, YIaCTBOBABIIETO B MCCIIENOBaHWM. B rpyrme
PIIII 3a iepBble 6 Mec mocie ornepanuy OblI0 AMarHOCTH -
poBaHo 4 (8%) CTPUKTYpBI yPETPOILIEEUHOIO aHACTOMO3A,
OIHAKO BBIMOJIHEHHASI 9HIOCKOIIMYECKass UX KOPPEKIINS
BO BCEX CIlyyasix He TOBJMsJIa HAa BOCCTAHOBJIIEHHOE K
TOMY BpEeMEHU MOJHOE yaep:KaHue MOYM.

B mmocreoriepalltoHHOM TIepHoIe € TIeTTbIo O0JIee paHHETO
BoccTaHoBNIeHNsT D@ BceM TarMieHTaM ObUIM Ha3HAYEHBI

MHTHONTOPH! (hocommactepassl 5-ro thma (MPIAD-5).
Taxke /Ui YyCKOpEHHWsI BOCCTAHOBJIEHMS] KOHTMHEHIIUU
PEKOMEHIIOBAIOCH BBITIOJIHEHME yIIpakHeHuit Keres.

ITon mosHBIM yaep>KaHUeM MOYM Mbl IOHUMAIU COCTO-
sTHUEe, KOTOpOe, COINIacHO KputepusiM International
Continence Society, onpenensieTcsi Kak OTCYTCTBHE TOJI-
TeKaHUsI MOYM B TTOKOE WJIM TIpU (DU3MUYECKON Harpyske ¢
BO3MOXHBIM KCIOJIb30BAHUEM OIHOM MPOKJIANKU B CYTKU
B KauecTBe CTPaXOBOYHOM. DpeKTWIbHas (DYHKLMS CUU-
TaJlaCh BOCCTAHOBJIEHHOH, €C/IM MallMeHT Ha (poHe npuema
u®JID-5 unm 6e3 JIeKapCTBEHHBIX CPEACTB ObLT CIIOCOOEH
JOCTUTaTh W TOMIEPXKUBATh 3PEKIINI0, TOCTATOUHYIO IS
COBEpIIIEHNS ITOJIOBOTO akTa. [1pm aToMm momeH DD, cormac-
Ho onpocHuky IIEF-5, ouenuBancs B 17 6amioB u Oonee.
Cratuctyeckast 00pabOTKa pe3y/IbTaToOB ObLIa BBHITIOJIHEHA
npu romoly rmporpammbl SPSS Statistics. JlocToBepHOCTD
pasIuuursl CpeaHUX IO TPYIIaM ONpeessuid Tpy TOMO-
1M TUCTIEPCUOHHOTO aHanm3a. KoppeKTHOCTh MpUMeHMU-
MOCTM METONOB TapaMeTpUYecKOl CTaTUCTUKM Ormpeme-
JISUTA TIpY TOMOLIM aHaivM3a Koah@uiMeHTa 3Kcliecca.
JIOCTOBEpHOCTb pa3iuyuMs paclpeneieHUii 4KMCI0BBIX
MoKazaTesiei 1o rpyram onpeaessyiv Mpy MOMOIIM Hera-
pameTpuueckux kputepueB KosamoropoBa—CmupHoOBa 1
Mann—Whitney. ['padpuyeckoe oroOpakeHHe IMHAMUKA
BOCCTAHOBJICHUSI (DYHKIIMOHATBHBIX TOKA3aTeNeld BbIMON-
HEHO C MPUMEHEHUEM METO/Ia aHaJIM3a BbIKMBAEMOCTHU T10
Karutan—Maiiep.

Pesyabratbl. CriycTs 12 Mec 1mocJie onepaTiBHOIO Jieye-
HUS TIOJIHOE yAepXKaHUe MOYM uMesto Mecto y 49 (98%)
mareHToB u3 rpymsl PAPIT u 48 (96%) — n3 TpyIIbI
PIIIT (p>0,05). Cnenyer otMeTuTh, uTo B rpymie PAPII
€/IMHCTBEHHOMY MAalIMEeHTy C Hellep>KaHUEM TpeOOoBaIoCh
JIBe MPOKJIaAKu B AeHb, B rpyrme PITIT xaxnabiii mamm-
€HT C HEBOCCTAHOBJICHHOW KOHTUHEHILIMEN UCTIOIb30BAJ
MHUHUMYM TPU TIPOKJIAJKM 3a TOT e TMepUoJ BPEMEHHU.
Kpome Toro, 3aciyXuBarOT BHUMaHUSI pe3yJbTaThl aHa-
JIM3a IMHAMUKU BOCCTAHOBJIEHUS yaepKaHUsI Mouu (puc.
1). Bce marmuenTsr u3 rpynmsl PAPII, y KkoTopbeix BoccTa-
HOBUJIOCH TOJIHOE yAEpXKaHWEe, TOCTUTIU 3TOTO Pe3yiib-
Tata K 4-My Mecsdlly Iocie onepanuu. s mauueHToB
rpynmsl PITIT 210 Bpemst ObUIO HECKOJIBKO OOBIIUM —
6 mec (p<0,05). Takum obOpa3oM, HECMOTPST Ha CTaTH-
CTUYECKU HEe3HAUMMblE Pa3IuyuMsl MO KOJIUUYECTBY Mallu-
€HTOB, BOCCTAaHOBMBILMX KOHTMHEHIIMIO, CTENEHb €e
BBIPAKEHHOCTH U IMHAMUKA BOCCTAHOBJIEHUS COOOILIAIOT
npeumyiectBo PAPIT Han PITIT mo aToMy nmokasaresio.

Peabunuranus cekcyaabHoO QyHKLMY K 12-My Mecsiiy
HaOJt0JIeHUsT TTocJIe ornepaly Oblla MPU3HaHA YIOBJET-
BopuTenbHOI ¥ 37 (74%) maumenToB u3 Tpynmsl PAPIT ny
12 (24%) — w3 rpymmst PITIT (p<0,05).

Tadbnuma
XapakTepucTHKA MANMEHTOB
TTokazaresnb PIIIT PAPIIT
Bospacrt, roger, mean=SD 61,4£5,1 60,2+6,2
Wunexke Macchl Tena, Kr/m2, meantSD 28,1£3,3 27,7£3,5
1-PSS, 6amibl, mediana [25%; 75%|* 917; 16] 8 [6; 15]
11EF, 6amrer, mediana [25%; 75% |* 21 [18; 23] 20 [18; 24]
O6bem mpencratenbHou xenesbl (TPY3U), cm?, mediana [25%; 75%]* 38,6 [304; 50] 41,9 [27; 52]
Wunexkc komopouaHoctu Charlson ¢ momnpaBkoit Ha Bo3pact, mean+SD 2,50%0,81 2,434+0,90
T1CA o6mwuit, Hr/mi, mediana (min—max) 6,7 (3,5-8.5) 7,2 (2,4-9)

IIpumeuanue. TPY3U — tpancpektanbHoe Y3U, [TCA — npocraTcneiinduyeckuii aHTUTeH.
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Puc. 1. /lunaMuKa BOCCTAHOBJIEHUS yIePXKAHUSA MOYH
Y NAIHEHTOB Py HAOIIOXEHIs

JloJisl malyeHToB
¢ BoccTaHoBaeHHON DD, %

Mecsiibl
—J— PIIIT  —{@— PAPII

Puc. 2. JIlunamuka Bocctanosjiennss DP y nauueHTon
IPyNI HAOJI0IeHNs B TeYEHHe MePBOro rojia nocjie
onepanyy B MPOLEHTAX OT OOLIEro KOJIMYeCTBa
NANUEHTOB B rpynnax

Temmbl cekcyalbHON peadWIMTalWy MalieHTOB Mpe-
CTaBJieHbl Ha puc. 2. B mpencTaBieHHOM HCCIenOBaHUN
3apernucTpupoBaHa, O4YEeBUAHO, 0OJiee BbICOKAsl 4YacToTa
BoccraHoBleHuss D@ B rpynmne PAPII mo cpaBHeHMIO
¢ PIIII, uro, Ha HaII B3IJISIA CJIYKUT JOKA3aTeJIbCTBOM
BBICOKOI TOUHOCTU M MEHbIIIeH TPaBMAaTUUHOCTU pPOOOT-
ACCUCTUPOBAHHBIX oOIlepaluii. Y TpooneprupoBaHHbBIX
C TIOJIOXHUTETBHBIM pEe3yIbTaTOM BOCCTaHOBIeHUE DD
nocine PAPII mpoucxomuno Obictpee. Becbma moxasa-
TEJIbHBIM $IBJIsIETCSL TOT (akT, yTo B rpyrme PAPII yxke
yepe3 3 Mec HaOMIONEHMs DpeKlusa oTMmedyeHa y 32%
MalueHToB, B TO BpeMs Kak B rpyrie PITIT — tonbko y
4% (p<0,05).

Oocyxmenne. CpaBHeHue HepBocOeperatormx PITIT
u PAPII, BbIMOMHEHHBIX XUPYpramMu C OIBITOM OoJiee
1000 onmepauumii, B acriekre (PyHKIIMOHAIBHBIX Pe3yybTa-
TOB MPOBENEHO Hamu BriepBbie. ClienyeT OTMETUTh, UTO
BBIBOJIbI MOJOOHBIX MCCIENOBAHUI B JTOCTYITHOM aHTJIO-
SI3BIYHOM JIUTepaType 4YacTo MPOTUBOpPEYaT IPYT MPYTY.
B pyccKosI3BbIYHBIX M3AaHMSIX Mbl HE BCTPETUJIA HU OJTHO-
ro noao0Horo aHaiuza. OTIMYUTETbHON OCOOEHHOCTHIO
HacTosi1el paboThl SBISIETCS KOHIEMNIIUS UCCIEI0BAHNS:
OJIMH XUPYPr—OAMH METOI — OJUHAKOBO OOJIBIION OMBIT
MPOBEACHUS aHATM3UPYEMBbIX OMEePATUBHBIX TOCOOUIA.

o HacTosiliero BpeMeHM B 3apyOexkHOi JuTepaTy-
pe€ COXpaHSIOTCS TMPOTUBOPEYMS] B OTHOILLIEHUM CBSI3U
yIepXKaHUSI MOUM C COXPAHHOCTBIO COCYIMCTO-HEPBHbBIX
My4KoB |2, 3, 5, 6]. Pasnuiia B yacToTe HemepXaHUs MOYU
nocie PITIT u PAPII oObsicHSIETCSI HE TOJIBKO pPa3InyHOMR
TEXHUKOHN BBITIOJTHEHUSI OTEpaTUBHOTO BMEIIATE/ILCTRA,
HO M pa3HOl TPaKTOBKOW TepMUHA <«yldepKaHUe MOYMW»
[7—10]. B mpoaHanu3upoBaHHBIX HaMU MCCIEIOBAHUSX
CITOCOOHOCTD K YIEPKaHUIO MOYU oTMedeHa B 79—93,7%
cinyyaeB B rpynmne PIII u B 74—97% — B rpynne PAPIT
criyers 1 ron mocne onepauuu [11—13].

B oTHoOLIEHUM TEMIOB BOCCTAaHOBJIEHUS yAepXKa-
HUSI MOUHM 3aCITyXUBaIOT MHTepeca paboThl A. Tewari u
coasT. [3] u I. Kim u coasr. [14]. B nepBoii ny6aukauu
yKa3aHOo Ha 3HaYMTEJIbHOE COKpallleHUe BpeMeH!, He00-
XOAUMOTO JIJIs BoccTaHOBIeHUs Mouu: niocsie PAPIT o
cpasHenuio ¢ PIII — 44 nuga npotus 160 gHeir cooT-
BerctBeHHO [3]. I. Kim u coaBr. [14] moay4yuiau coro-

CTaBHMMBbIE Pe3yJIbTaThl: pa3HULIA MEXIY POOOTUYECKOM
Y OTKPBITON TEXHWUKOW ObITa OYEeBMIHOI: 1,6 TIPOTHB
4,3 mec cootBeTcTBeHHO (p<0,001).

0O030p uccnenopanuit 3a 1990—2005 rr. BbISIBUI Kpail-

HE HEOJHO3HAYHbIe pe3y/ibTaThl HAOMIONECHUM 3a Malu-

€HTaMM, KOTopbiM Oblia BbinmojHeHa PIIIT mo Owia-

TepaJlbHOW HepBocOeperawlleii MeTOIUKe: COXpaHe-

Hre DD nHabmomanoch B 31-86% cnyudaes [15]. Tlocme

PAPIIT yactora BOCCTAHOBIIEHHMSI 2PEKLIMU COCTaBUJIA

70—80% [4].
®ynkimonanbHble pe3ynbraThl PITIT u PAPIT npose-

JICHHOTO HAMU MCCJIeI0BAHMSI MOTYT OBITh PaclieHEHbI Kak

KOHKYPEHTOCTIOCOOHBIE.

BoiBoabl

1.BepositTHOCTh BoccTaHOBiIeHUsT DD chycts 12 mec
nocie PAPII B 3 paza Bbiiiie, yem nociie PITII, Bbimon-
HEHHBIX 10 HepBocOeperampIieit MeTonuke: 74 poTuB
24% cootBeTcTBeHHO. [1py 3TOM CTOJIH 3HAYMMOI pa3-
HMIIbI B KOJTMYECTBE MAILMEHTOB, Y KOTOPbIX BOCCTaHAB-
JIMBAETCS TIOJIHOE YyAepXKaHWe MOYM, MEXIY JaHHBIMU
MeTogamu rpocratakromun Het. 1o mpomecTBum rooa
ocjIe OIepaliy TOJHOCTBIO YIepXKUBaloT Mouy 98%
rnauueHTos, nepedeciunx PAPTI, u 96% — PIIII.

2.CTaTUCTUYECKU 3HAYMMble Pa3IMuMsSl PErMCTPUpPOBA-
JIMCh B TeMIIax BOCCTaHOBIeHUs PyHKLMIA. Tak, Makcu-
MaJIbHBIII BpeMEHHOI MHTepBajl, HEOOXOMUMEII Tall-
€HTaM JIJIS1 TI0JTHOTO BOCCTAHOBJICHUS YIEP>KaHUSI MOUU
nocie PAPII, cocraBiser 4 mMec mpoTuB 6 B TpyIIIe
namueHToB, nepeHeciux PITIT (p<0,05). ¥V npoonepu-
POBaHHBIX C MOJIOXUTEIbHBIM PE3yJbTaTOM BOCCTAHOB-
nenue DD noce PAPIT npoucxomut GeicTpee.

3. IlonyyeHHbIE HAMM AaHHBIE CBUICTEILCTBYIOT O IIpe-
BocxoncTBe PAPII nan PIIII, BeImoaHEHHBIX IO HEPBO-
cOeperaloleii METOAMKE, B BOCCTAHOBJIIEHUM YIEpKa-
HUst Moun U DO.

Pabota BeInoHeHa 1pu noaaepxke rpanTa [Ipesnaenrta
Poccuiickoit Demepanvii 1 TOCYIApCTBEHHOM TOA-
JIEPXKKM MOJIOIBIX poccuiickux yueHbix MK-5594.2016.7
«Pa3paboTka KOHIIETILIMY OIepaTUBHOTO JICUEHHsI JTOKAIU-
30BaHHbIX (DOPM paKa MpeACTaTENbHOM XeJe3bl U OIpee-
JieHue (haKTOpOB MPOrHO3a YCIELTHOTO pe3y/ibTaTay.
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COMPARISON OF FUNCTIONAL OUTCOMES
AFTER RETROPUBIC AND ROBOT-ASSISTED RADICAL
NERVE-SPARING PROSTATECTOMY CONDUCTED
BY SURGEONS WITH TOTAL CASELOADS
OF OVER 1000 PROSTATECTOMIES

D.Yu. Pushkar, V.V. Dyakov, A.O. Vasilyev, D.V. Kotenko

Department of Urology, A.I. Evdokimov Moscow State University
of Medicine and Dentistry, Moscow, Russia

Corresponding author: D.V. Kotenko — PhD, Senior Laboratory
Assistant at the Department of Urology, A.l. Evdokimov Moscow State
University of Medicine and Dentistry, Moscow, Russia;
e-mail: Kotenko.D.V@mail.ru

Aim To compare the functional outcomes of bilateral nerve-sparing
robot-assisted radical prostatectomy (RARP) and radical retropubic
prostatectomy (RRP) at 12 months after surgery.

Materials and methods This is a retrospective study of two groups,
each of 50 sexually active patients with localized low risk prostate cancer.
The first group comprised patients who underwent RRP, while the
second underwent RARP. All operations were carried out sequentially
from January to August 2015 using nerve-sparing technique. The study
involved only two surgeons each having a total caseload of over 1000
prostatectomies of one of the two types. Patients of each group were
operated on only by one of the two surgeons. Adjusted for negative treatment
outcomes, the between-group comparison was conducted regarding the
number of continent patients, temporal changes in urinary function, the
number of patients with restored erectile function and temporal changes
in its recovery.

Results At 12 months after surgery, complete continence was reported
in 49 (98%) patients of the RARP group and in 48 (96%) patients of the
RRP group. Among patients with restored continence, the time to attain
complete continence was 4 months in the RARP group and 6 months in the
RRP group (p<0.05). Sexual function recovery at 12 months follow-up after
surgery was found satisfactory in 37 (74%) patients of the RARP group and
in 12 (24%) of the RRP group. Recovery of erectile function after RARP
was faster: in the RARP group erections at 3 months were reported in 32%
of patients, while in the RRP group only in 4% (p<0.05).

Conclusions The study findings showed the superiority of RARP over
RRP performed by nerve-sparing technique in restoring continence and
erectile function.

Keywords: prostate cancer, radical retropubic prostatectomy, robot-assisted
radical prostatectomy, functional results
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PEHTTEHOHJOBACKYJIAPHAA XUPYPTUA B JEYEHUUN ITALIUEHTOB
C IOBPOKAYECTBEHHOM! TMITEPIVIASUEIN 1 PAKOM IPEJACTATEJIbHOM XEJE3bI

' Kadenpa crierimaan3npoBaHHON XUPYPIUH 110 YPOJIOTHH, TPAaBMATOJIOTMH 1 o TanibMojioruu (3aB. — npod. A.U. Heiimapk)
DI'BOY BO «Asraiickuii TocyIapCTBEHHBI MEIULIMHCKMI yHUBepcuTeT» Pocaapasa, bapuayi, Poccust; 2 OtoeneHyeckas
KJIMHU4YecKast 6onbHMIA Ha ¢T. bapHayn OAO P21, yponornyeckoe otnenenue, bapHayi, Poccus; * KI'BY3 «Kpaesas
KJIMHUYecKas 00JIbHULIA», OTIEJIeHUE PEHTIEHONEepallMOHHbIX METOIOB IMAaTHOCTUKU U JeueHus:, bapHayn, Poccus

ABTOp nuns cBga3u: M. A. TavanoB — Bpau-ypoJor otaeneHus yposoruu HY3 OKbB cr. baprayn OAO PX]I,

Bbapnayn, Poccust; e-mail: med7@mail.ru

Lleav uccnedosanus: oyenka s¢ppexmugnocmu U 6e30naAcCHOCMU CYNnepceseKmugHol IMO0AU3AUUY U
XUMUOIMOONUZAYUU NPOCMAMUMECKUX apMepUll KaK camocmosmenvho2o memooda rewerus PILK u JITTIK.
Mamepuanvt u memoost. C 2004 no 2015 e. nposedena amboauzayus apmepuit IIK y 116 nayuenmos ¢
JTTIX, cpednuii so3pacm komopwix cocmagun 73,2%5, 2 200a. Obsem 1K 6apvuposancs om 55 0o 296 cv?.
Bnepuod ¢ 2011 no 2015 2. nposedero neverue 37 nayuenmog ¢ PILK memodom penmeensndo8ackyispHoi
xumuoamboruzauuu. Bee nayuenmot umenu eepugpuyuposannsiii PIIK cmaduu T2a (7 nayuenmos)
u cmaduu T2c (30 nauyuenmos). Cpeduuii o3pacm nauuenmos cocmasun 72,3+2,06 eoda. Yposers
npocmamcneyuguueckoeo anmueera (I1CA) koaebarcs om 0,8 do 17 ne/ma, cpednuil nokazamenb —
13,1%£3,9 ne/ma. Obsem T1LK cocmasun om 61 0o 93 cm’ (cpednuii obsem — 69,4%9,3). Cpok Habawoerus
cocmasun om 8 do 42 mec.

Pezynvmamet. Tlocae nposedenus amooruszavuu npu JI'TIXK docmosepHo ymenbuuaoch koauuecmeo
cumnmomos no wxane I- PSS, yeeauuunaco Qmax. Obsem I1K u y3106020 00pazoeanus 6 cpedrem ymeHsuuacs
Ha 53 u 47% coomeemcmeeHHO, MaKCUMAnbHbLi Ihekm — ymervlueHue o0sema xceaesvl Ha 82%. Dpexm
om X3 docmuernym 31 (83,7%) 60avnbim. O0sekmugHblii omeem RoAyHeH No pe3yabmamam CHUNCCHUS. YPOGHS!
1ICA, ymenvutenus obsema [12K no dannoim TPY3H u ynywwenus kavecmea moueucnyckarus. Meouana [1CA
yepe3 6 mec cocmasuna 3,4x0,02 ne/ma. Y ecex 6oavhbix nocie npogedenus XD ommeuerno sHavumenvHoe
CHUMICeHUe 0bsema npedcmamenvHoil Jcenesol. Hauboavuee chuxcenue obsema 12K nabaiodanocs uepes
6 mec nocae nevenus. Ilocae nposedenus X3 ommeueno yayuuienue kawecmea MoueUcnyckanus, 4mo
noomeepocdaemcsi OaHHbIMU YPODAOYMEMPUU U OUEHKOU CUMNMOMOB HUIICHUX MOUe8bIX Nymell No wKane
1-PSS. Yepes 12 mec evinoanena konmpoawvhas ouoncus 16 nayuenmam ¢ PILK. B 12 cayuasx nabaodaauco
pubpos u ducmpogus snumenust 6e3 npuzHaKoé amunuu, 8 2 — aeuebuwlii namomopghos. Ilpouedypa X3
nepetecena y0061emeopumenbHo U He 8bi36a4a HUKAKUX 3HAYUMbIX OCA0NCHEHUI.

3akaruenue. [Ipumenernue memodos smboruzayuu npu JII'TLK u xumuosmboruzayuu npu 10Kkaau308aHHOM
PIIK nokazano xopouwyro sgpghexkmuenocms u 6e30nacHocmo 045 NAYUEHMO8, He NOONeHCABULUX
MPAOUYUOHHBIM Memodam AeHeHUs.

Kawuesvie canosa: pPaxK npedcmameﬂbﬂoa Jcenesol, 006p0Ka‘1€CFn8€HHa}Z eunepnaasus

npocmamsl, CynepceseKkmueHas peHmeeH3HA08ACKYAAPHAS
IMOOAUZAYUUS, XUMUOIMOOAUZAUUS, APMEPUL NPEOCMAMENbHOU Jcee3bl

Asmopul 3as6a510m 06 omcymemeuu Kongaukma unmepecos. Jns yumuposanus: Heitmapx A. 1., Taua-
108 M.A., Heitmapk b.A., Topouxk /l. B., Apzamacueg /l.J]. PenmeensnoosackyiapHas xupypeus 8 aeveHuu
nayueHmoe ¢ 000poKa1ecmeeH oLl 2unepuaasiei U pakom npedcmamenvoil xcenesol. Yponoeus. 2017;1:54—60
http://dx.doi.org/10.18565/urol.2017.1.54-60

BBenenue. Pax mnpencrtatenbHoit kenesbl (PILK) u
N0OpOKayecTBEHHasl TUMepIa3us TMpeacTaTeJbHON
xenessl (AT'TIXK) aBnsitoTcst Hanbosee pacnpocTpaHeH-
HBIMU YPOJIOTMUECKUMHU 3a00JIeBAaHUSIMUA Y MYXYUH B
MOXWIOM U cTapyeckKoM Bospacte [1—2]. Oxunaemas
MPOIOJIKUTEIBHOCTD XK1U3HMU MeHee 10 JieT 1 BbIpaKeH-
Has coMaThyeckas MaToJIorisi OrpaHUYMBAIOT UCIIOJb-
30BaHUE TPAAUILIMOHHBIX XUPYPTUYECKUX METOAMK.
VayuileHue KayecTBa KM3HU TaKUX MAlMEHTOB OCTa-
eTcs aKTyaJIbHOM 3aadeil coBpeMeHHOI ypotoruu [3].

B nocnenHue rogbl oTMevaeTcs MOBBIIEHHbBII UHTEPEC
Bpaueil paz3jiIMuHbIX CMeUaJIbHOCTENH K TaKOW OTpaciu
MEIULMHbBI, KaK UHTEPBEHIIMOHHAS XUPYPrusl, KOTOpas
MO3BOJISIET MPOBOJAUTL SHIOBACKYJISIPHBIE BMEIIATENb-
CTBa ¢ MMHUMAJIbHOW TPaBMaTUYHOCTbIO, HU3KUM OIle-

PAllMOHHBIM PUCKOM M OTCYTCTBMEM HEOOXONMMOCTH B
MPOBEACHUN aHECTEe3UO0JIOTUYECKOro mocoous [3].

BriepBbie aHmOBacKyisipHasi 9MOOIU3aLIMSL B ypOJIO-
TMYecKoil TMpakTUKEe Halllla CBOe TMPUMEHEHUE MpU
KYMUPOBAHUM OIACHBIX IJISl XKM3HU KPOBOTEUEHUN U3
MOYEBOIO ITy3bIpsl M IpeacrareiabHoi kenesbl (I12K).
Ombonuzauus aprepuit [IK ncnonb3oBanach B TeueHUE
MHOTHMX JIET [IJI OCTAHOBKM KPOBOTEUYEHUSI B CBSI3U C
nporpeccupytomum PITXK, a Takke 111 o0CTaHOBKM Kpo-
BOTeuyeHMs TTocie onepanuii Ha [TXK [4].

Briepsbie sm6onuzauust aprepuii 12K mpu JITTIK
BoinmojiHeHa B 2004 1. Ha 0a3e OTHEJCHMUSI pEHTTEHOIIe-
PaLIMOHHBIX METOAOB AMarHoCcTUKU 1 jedyeHus KI'bY3
«KpaeBasg knmHMyeckas OoibHuUIa» I. bapnayia.
PesynbraThl Halllero ucciaeq0BaHUs BIIepBble ObLIN OIMy-
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onukoBaHbl B 2009 r. [5]. Hamu niposieueHbl 38 OOJIbHBIX
JAITIK ¢ Tsokenoil COMyTCTBYIOIIEH IATOJIOTMEN, He
MTO3BOJIMBILIEH BBITIOJHUTH TPAHCYPETPATbHYIO DPe3eK-
LIMI0 WM afeHOMAKTOMUIO. B pesynbrate mpoBemeH-
HOTO JieyeHUs yaanock cHU3UThL 00beM T12K Ha 45% u
VAYYIIUTh KauecTBO MOYEMCHYCKaHUs, a 4 OOJbHBIM
3KMBUTh LMCTOCTOMY. B mocnemyroniux wuccienona-
HMSIX OTEUECTBEHHBIX M 3apyOeKHBIX aBTOPOB TIpHUMe-
HeHue paHHoro Mmertoma nedeHus HITIZK mosBomsger
80—93% manneHTOB HOOMBATHLCS YMEHbIIEHUsI 00beMa
ITX 6onee yem Ha 40% [6—11].

OCHOBHBIM UCTOYHUKOM KpoBocHaOxeHust [12K siBsi-
eTCsl HVDKHSS ITy3bIpHasT apTeprsl — BETBb BHYTpEHHEM
TTONB3IOIIHON apTepru, OT KOTOPOM OTXOHAT OT 2 U
oonee aprepuit I12K. JlomosHUTEIbHBIM MCTOUHUKOM
SBJISIIOTCSI BETBU CpeIHEN MPSIMOKMUILIEYHOUN, BHYTPEH-
Heil MoJIoBoI U 3anupaTeabHOl apTepuii (puc. 1.)

CoBpeMeHHOe 000pyI0BaHKE IJIsT PEHTT€HOHI0BACKY-
JISPHBIX BMEIIATEIbCTB MO3BOJISIET TPOBOJIUTH CyIepce-
JIEKTUBHYIO KaTeTepu3alliio M TIPOBOIUTH Pa3TMIHBIC
MaHMUITYJISIIIUM B TIPOCBETE MEJIKUX COCYIOB.

B03MOXHOCTH CymepceNeKTUBHOM KaTeTepu3alnu
MEJIKMX apTepualbHBIX COCYIOB TMO3BOJISIIOT HE TOJBKO
MPOBOAUTH 3MOOJIM3ALINIO, HO U BBOIUTH JIEKAPCTBEH-
HEBIE TIpeTapaThl HETTOCPEICTBEHHO B TKAHb OpTaHa.

Xummnoamoommzanusg (XD) — 3T0 MHHOBALMOHHBIN
METOJ JIeYeHUST 3JI0KaYeCTBEHHBIX HOBOOOpa30BaHUIA
Pa3IMYHON JIOKAJIM3alMK, COUeTAIINi 3MO00IM3aLI1I0
apTepuu, MUTAIONIEH OMyX0Jb, SMOOJU3UPYIOIIUM MaTe-
purajoM, B COCTaB KOTOPOTO BBeJCH MPOTUBOOMYXOJIEBbII
npemnapar. OM0OoJu3alus apTepuaJbHOr0 cCocyaa, MUTat-
IIeTO TTOpaXKeHHBIN 37I0KaUeCTBEHHOM OTTyXOJIbIO OpTaH,
TIPUBOIUT K HEKPO3Y OIYXOJIM M 3aMEIJIEHUIO €€ PocTa
[12—15]. CyTh MeTOIA 3aK/IIOYaETCS B PE3KOM 3aMelie-
HUU PETMOHAPHOTO KPOBOTOKA B OITYXOJIU MyTEM XUMUO-
5MOO0IM3ALUM, YTO OOECTIeUMBAET MPOJOHTMPOBAHHBIN
KOHTAKT OITyXOJIM C BBICOKOW KOHIIEHTpaLMeil XUMUO-
rperapaTa. DTO BBI3bIBAET YCWICHHYIO TU(PGY3UIO eTo
B TKaHb, YTO TIO3BOJISIET TOOMBATHCS BBIPAKEHHOTO TTPO-
TUBOOITYX0J1eBOro 3¢heKkTa 6e3 yBeJUUeHUsI CYMMapHOi
JIO3bI TIpernapara.

eab nccaenoBanus. OueHKa 3pPEKTUBHOCTU U O€30-
MacHOCTU CYIEPCEJEKTUBHON 3MO0IU3ALUU U XUMUO-
SMOOIM3AIINN TTPOCTATHYECKUX apTEePHil KaK CaMOCTOS-
tenpHOTrO MeTona neueHus JTTIK u PTTXK.

Marepuaibl ¥ MeToAbl. JleueHue MpoBeAeHO Ha 0ase
OTIeIeHUs] PEHTreHOINepallMOHHbIX METOIOB JAUAarHo-
CTUKU U JeueHus1 KpaeBoli KJIMHMYECKOUN OONbHUIIBI.
C 2004 mo 2015 r. npoBeaeHa 3MO0IM3aLIUST apTepuii
ITX y 116 nauuentos JAI'TIK, cpemHuii Bo3pacT KOTO-
pbix coctaBuia 73,215,2 roga. O6wem I12K BapbupoBaics
oT 55 10 296 cM®.

C 2011 mo 2015 r. mpoBeneHo yieueHue 37 MalKeHTOB
¢ PITXK MeTomoM peHTreH?HIOBACKYISIPHOW XUMMO-
sMmbonu3anuu. Bce mauueHThl MMenud Bepu@UIIMPO-
BanHblii PIIZK cragpum T2a (7 maumeHTOB) M CTamuu
T2c¢ (30 maumenrtoB). CpeaHuii BO3pacT IALMEHTOB
coctaBui 72,3%+2,06 roga. YpoBeHb IIpocTarcrielinu-
yeckoro aHtureHa (ITCA) konebancst ot 0,8 mo 17 Hr/m,
cpenHuii mokasarenb — 13,1£3,9 Hr/ma. Oobem [1K
coctaBu oT 61 mo 93 cM? (cpemauit o6beM — 69,419,3).
o mpoBenenuss XD 8§ MalMEeHTOB IOJIydYald aHTHUAH-
JIPOTEHHYIO TEparuio B MOHOpPEXMME, YeTBEPbIM ObLIa
BBITIOJTHEHA XUpyprudeckas kKactparus. JBaaiarh 4eThl-
pe (66,6%) marmeHTa UM CUMITTOMbBI HIKHUX MOYe-

Puc. 1. KpoBocHa0keHune npencTaTebHON Kele3bl

1 — HUXHSI Ty3bIpHast apTepust; 2, 3 — ypeTpajibHble U KarlcyJsip-
HbIe BETBM MPOCTATUYECKUX apTepuii; 4 — BETBU CpeAHEeil MpsiMo-
KUIIEYHOM, MOJIOBOM 1 3alUPATEIbHOM apTEPUL.

BBIX MyTeil. Y 4eTBEpPhIX MMEIUCh LIUCTOCTOMUUYECKUE

npeHaxu. Cpok HabmogeHus 3a mamuentamu ¢ JITTIK

n PITXK cocraBun ot 8 no 42 mecsaneB. Bee manmeHTH ¢

AITIK n PTT2K mMenu cormyTCTBYIONLIYIO MATOJIOTHIO, HEe

MMO3BOJIMBILYIO MTPOBOAUTh PaAvKalbHbIC METOMIBI Jicue-

HUsl. Pe3ynbraThl JiedeHUs OLIEHUBAIMCH MO TUHAMUKE

ypoBHs [TCA B chIBOpOTKE KPOBU, IO JaHHBIM TpaHC-

PEKTaJIbHOTO YJIbTpa3ByKoBOro uccienoanus [12K, mpu

KOTOpPOM OLIeHMBAIACh CTeNIeHb peayKunu oobema I1K,

ee OXOCTPYKTYpa U BacKyJIsIpu3alisl, aHKETUPOBAHUSI TT0

MEXIYHApOOHON CUCTEME CYMMAapPHOM OLIEHKH CUMIITO-

MOB IIpu 3abosieBaHMsIX mpoctathl (IPSS), mo maHHbBIM

ypodaoymeTpun. KOHTpOIbHBIMU TOUKAMM JJIsT OLIEHKU

3 heKTUBHOCTH JieueHUs cTaimu 3, 6, 9, 12, 18 u 24 mec.

Ilectnanuatu (43,2%) mauuentam ¢ PITXK BemonHe-

Ha KOHTPOJIbHASI TpaHCPeKTajabHAasT MYIbTU(hOKATIbHAS

ouoncus IT2K.

[IpoTuBOMOKa3aHMUS K MPOBEACHUIO PEHTIEHIHI0BA-

CKYJISIPHBIX BMEILIATEIbCTB:

* HenepeHOCHMOCTb pEeHTT€HKOHTPACTHBIX BEILIECTB;

* Hanuune ocTpbix MHQEKIMOHHO-BOCHAIUTEIbHBIX
3a00JIeBaHUIA;

* JlekoMIieHCMpOBaHHAs TIATOJIOTUS BHYTPEHHUX Opra-

HOB (CepAeYHO-COCYIUCTOM CUCTEMBI, TAPSHXMMATO3-

HBIX OPTaHOB);

JlekoMmnieHCUpOBaHHASl TMATOJOTUS SHIOKPUHHOM

CUCTEMBI;

HapyieHnust cepieqyHoro putMa He3aBUCUMO OT TpU-

YUHBIL;

Tsxenass popma OpoHXMATIBHOM aCTMBI;

CocrosiHMe TIOC/Ie TMepeHEeCeHHOro MH(apKTa MMO-

KapJa WIM OCTPOTrO HapylleHUs MO3TOBOTO KPOBO-

obOpalieHus B CpOK 10 6 Mec;

Hamnmumne dnotupyommx TpoMOOB B OacceliHe BeH

HUXKHUX KOHEUHOCTEN;

* AHeMUS TSDKEJION M CpeHel CTeTeHe;

OKKJII03MOHHO-CTEHOTUYECKNE TMOPaXEeHUsT TMOJ-

B3IIOIITHBIX COCY/IOB;

* AHOMaIM1 aHATOMUYECKOTO CTPOSHUS TTOAB3IOIIHEIX
COCYJIOB, HE TTO3BOJISIIOIINE BBIITOJIHUTD OMEepPaLUo.
OMmbonuzanus aprepuii 12K mpoBonmuiach mom MecT-

HOHl aHecTe3uel TpaHceMOopadbHBIM JOCTYIIOM IO

Metoauke Cenpaunrepa. I[log peHTreHOBCKUM KOHT-
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Puc. 2. Aurnorpaduyeckuii KaTerep NoABeIeH CynepceJeKTHBHO K
NMPOCTATHYECKUM BEeTBSIM HIZKHEI MOYEIy3bIPHOI apTepuu cjiesa,
CTpeJIKOii 0TMeYeH AUCTAIbHBIA KOHell KaTeTepa

Puc. 3. Bomoumena am0oam3anus apTepuii IpoCTaThl, KPOBOTOK
0/10KMPOBaH, CTPEJIKOii OTMEYeH AMCTANIbHBII KOHel KaTeTepa

§F%
338

i

Puc. 4. BoinosiHeHa cynepceieKTUBHAS XUMHOIMOOIN3AIHMS C ABYX
cTopoH. OTMeueHO HAKOILIeHHe XUMHO3IMOom3aTa B TKansax T12K

poJieM BBITIOJTHEHA CyTiepceIeKTUBHAS KaTeTepyu3alinsl BeT-
Beil BHyTpeHHel noas3noiHoit aprepun (BITA) (puc. 2).
IMauwmenTam ¢ JATTIK BbInoHeHa 3M001M3a1IMsI COCYI0B,
nutaomux 1K, myreM npumMeHeHUs] MUKpOKaTeTepHOI
TeXHUKU ¢ BBeneHueM mukpochep EmboGold (Biosphere
Medical, ®panmust) pasmepom 100—300 v 300—500 Mxm
JI0 TIOJTHOM OJ10Kambl KpoBoToka (puc. 3). IlauueHTaMm c
PITK nmpoBeneHa cynepcesieKTiBHas KaTetepu3anys BITA

MOOYEPEHO ¢ 00EMX CTOPOH C IMOCAEAYIOLIEH XUMUOIM-
Oonmzanueii cocynoB, nurtaronmx 12K, myrem BBemeHus
XUMHMOIIpenapaTa ¥ IMOJUMMEpPHBIX MUKpochep (puc. 4).
XuUMuoIpenapaToM sl IPOBEAEHUST TAHHOM MpoLIenyphl
CITY>XWJT BEPO-MUTOMULIMH B fo3upoBke 20 mr. B kauectse
VCTOYHMKA TPAaHCIIOPTHPOBKKM XUMUOIperiapaTa mpuMe-
Hsuch MUKpocdepbl HepaSphere™ pa3mepoM MUKpoc-
dep 300—500 MKM — 3TO HOBeMIIMiT IMOOIU3AIIMOHHbBII
MaTepual ¢ BBICOKMMU aOCOPOLIMOHHBIMU CBOMCTBAMMU.

JaHHbBlE MOABEPraJIMCh CTAaTUCTMYECKOW 00paboTKe
nocpeacTsoM mporpamMMbl STATISTICA 10.0 u makera
MIPUKJIAIHBIX TIPOTPaMM, BCTPOCHHOTO B TIPOTPAMMHYIO
cpeny Microsoft Exel 2010. [I71s1 olieHKM TUIIA pacIipene-
JIEHWS TIPU3HAKOB MCITOJIb30BAaHbI ITOKA3aTe I SKCIlecca
1 aCUMMETPHH, XapaKTepu3ylolie popmy KpuBoii pac-
npeneneHus. PacrpeneneHue cyuTasoch HOPMaJbHBIM
NP 3HAYEHUU JaHHBIX MTOKa3artenei ot 2 1o 2.

3HavYeHNS HETIPEepPhIBHBIX BEJIWMUMH TIPEICTaBICHBI B
Buae M=m, rne M — BbIOOpOUHOE cpenHee apudMeTy-
YecKoe U m — CTaHAapTHasl OIIMOKa CPeTHETO.

B ciyyasgx HOpManabHOTO pacrpelnesieHus, a TaKxke
paBeHCTBa BBLIOOPOYHBIX AMCIEPCUIl Mg CpaBHE-
HUSI BBIOOPOK MCMOJb30BaH f-kputepuil CTbloAeHTA.
PaBeHCTBO BBIOOPOYHBIX NHMCIEPCUI OLEHUBAIU 10
F-xputeputo @umepa. JIng cpaBHEHHUS CBSI3aHHBIX
BBIOOPOK MCIIOJIB30BaH NapHbIi -Kputepuii CThIoneHTa.

B ciyyae pactipeneneHuit, He COOTBETCTBOBABIIIMX HOP-
MaJbHOMY 3aKOHY, a TaKXe IMpU HEPaBeHCTBE AMCIIEP-
CUIl UCTOJb30BaHbl HemapameTpuueckue U-kputepuit
ManHa—YuTHU (O HE3aBUCHMBIX BBIOOPOK) U
T-xputepuii BunkokcoHa (st CBI3aHHBIX BbIOOPOK).
YpoBeHb CTAaTUCTUYECKON 3HAYMMOCTH TIPH TTPOBEPKE
HYJIEBOI T'MITOTE3bl MPUHIT cooTBeTCTBYIOMMI p<0,05.
Bo Bcex ciyyasgx MCMonb30BaHbl IBYCTOPOHHME Bapu-
aHThl KpuTepues. [Ipu cpaBHEHUU HECKOJbKUX TPYIIIT
MeXIy co00i1 NCIOIb30BaIU MOMpaBKy boHdeppoHu Ha
MHOXECTBEHHOCTb CPaBHEHUIA.

PesyabTaThl. B paHHeM mocieornepaluoHHOM Tepu-
one y 63% 060JibHBIX HAOMIONANNCH SIBICHUS TaK Ha3bl-
BaeMOTO TMOCTAIMOOJIM3AMOHHOTO CUHAPOMA, TIPOSIB-
JISIBILIETOCSl YMEPEHHBIMU 0OJISIMU B 00J1aCTU MPOMEXK-
HOCTH, PE3sIMU TI0 XOIY YPETPhI TIPY MOYEHUCITYCKAaHNH,
B HEOOJIBIIOM IIPOLIEHTE CiIydyaeB CcyO(heOpUIuTeT He
boniee cyToK. 37% OONBHBIX, OOHAKO, HE UCIBITHIBAIN
HMKAKOTO AMCKOMMOpTa B IMOCIEOTIepallMOHHOM TIepH-
one. JlaHHble SIBACHUS HAOMIOJANIMCh Yy TALMEHTOB,
MEepPEeHECUINX DHAOBACKYISIPHOE BMEIIATEIbCTBO KakK
npu JAT'TIZK, tak u npu PITTK. JInsg npenynpexneHust
U YMEHbILIEHUSI BbIpaK€HHOCTH OO0JIEBOTO CHUHIpOMa
Tiepes] BMEIaTeTbcTBOM U TIOCTIE OTIepalliy B TeUeHUe 7
IHel OOJBHBIM Ha3HAYaIMCh HECTEPOMIHBIE MTPOTUBO-
BOCTIAJIMTENIbHBIE MpernapaThl B CTAHAAPTHBIX TO3UPOB-
kax. Kakux-1m60 cepbe3HbIX OCTOKHEHUN OTMEYEHO He
ObLI0, 32 UCKIIIOYEHUEM OJHOTO OOJIbHOTO, Y KOTOPOTO
B MOCJIe0NepallMOHHOM Tiepuojie HabIo1anach UeMust
TOJIOBKHM TIOJIOBOTO YJIeHa, KYNMMpOBaHHas KOHCEpBa-
TUBHOU Tepamnueir (maba. I). Yepes 3 Mec mocToBep-
HO YMEHBIIWJIOCH KOJMYECTBO CHMMIITOMOB IO IIKaje
I-PSS, yBenmmumnach Qmax. DTa TEHACHLIMST COXPAHSIaCh
U B TeYEHHUE TOJI0BOI0 MOHUTOPUHTA, MPU HAOIIOAEHUN
3a MalveHTaMu B TeueHue 24 Mec rmocijie aM0oau3aiuu
JNOCTUTHYTHIA 2 dexT Ob1 ctadbuibHbIM. O6bem TTK
1 Y370BOTO O0Opa30BaHMs B CPEMHEM YMEHBIIMICS Ha
53 u 47% COOTBETCTBEHHO, MaKCUMAJIbHBIN 2 bekT —
yMeHblIeHe o0beMa Keyne3nl Ha 82%.

YPOJIOINA, 2017 / UROLOGIIA, 2017

121



Taonwumga 1

PesyabraTsl Jedenns namuenTos ¢ JITTIK

TTokasarenu/cpoku Yepes 3 mec Yepes 6 mec Yepes 12 mec Yepes 24 mec
O0BeM OCTaTOYHOIM MOYHM (MJT) 126,2+0,018' 122,0+0,028! 20,2+0,00162 28,2+0,0014°
Cumrnromsl 1o mkase I-PSS 6,4+0,056! 4,8+0,012! 3,4+0,0122 4,6+0,021°
TICA (06mu1uii/cBOGOMHBII) (HI/MJT) 1,54/0,06+0,0037" 1,2841/0,029140,0015"  1,16£2/0,012+0,0021>  1,0243/0,022+0,0015°
Omax (MI1/C) 14,8+0,0053! 15,5£0,0028! 16,0+0,00122 16,4+0,0014°
O0BeM IpeICTaTeIbHOM Keae3bl (M) 63,4%6,1! 52,22 £4,32! 53,68+6,322 55,17+4,32°
0O0beM y3ia (cm?) 42,945,17! 36,22+4,32! 36,16+5,43? 37,18+4,83°

! — pesyJbTaT JOCTOBEPHBIi 1O CPABHEHMIO C TaHHBIMU 110 JieueHust — (p>0,01), 2 — pe3yabTaT JOCTOBEPHBIIA 110 CPABHEHMIO C TAHHBIMU Yepe3
3 mec nociie eyeHns (p<0,01), > — pe3ynbraT HELOCTOBEPHBIN 10 CPABHEHUIO C JaHHBIMU Yyepe3 12 Mec nocie nedenus (p>0,01).
>

TTonoxuTtenbHbIi 3¢ GEKT OT MPOBeACHUS XD TOCTUT-
HyT 31 (83,7%) naumentoM. OOBEKTUBHBIN OTBET ITOJTY-
YyeH 1o pe3yabraTaM cHUXeHus1 ypoBHsi [TICA, ymMeHb-
mweHust oobeMa 12K mo manusiM TPY3U u ynyuie-
HMS KadecTBa Moueuctyckanus. [IpoBeneHHBIN aHATN3
ypoBHs [ICA nmo neyeHust U B mpolecce TMHAMUYECKO-
ro HaOmoaeHusl mokasajl moctoBepHoe (p<0,02) cHu-
KEHHMe JAHHOro ToKaszaTesisl Tocje MpoBeleHUsT XO.
MakcumanbHoe cHuxeHue ypoBHsi [ICA oTmedyeHO
K 6-My Mec TIocjie TPOBEACHUS XUMUOIMOOIM3AIINH.
Memuana TICA uepe3 6 mec cocrtaBmia 3,4%0,02 Hr/
M (maba. 2). Y Bcex OOJBHBIX IIOC/E MpoBeaeHUuss XD
OTMEYEHO 3HAYUTENbHOEe CHUXKEHHE oO0beMa IpeacTa-
TeJpHOU Xene3bl. Hanbonbiee cHukeHne oobema 112K
HaOJTIoMaIoCh yepe3 6 Mec TocIie JIeYeHMS.

Yepes 6 Mec mocite XD orpeneieHbl XapaKTepHBIE 9X0-
rpacuyeckne IpusHaku uinemMun TKaHu [I2K: Hewer-
Kue, HepoBHbIE KOHTYpHI I12K, ycuiaeHre HeomHOpOIHO-
CTU DXOCTPYKTYPHI 32 CUET YYaCTKOB HEPaBHOMEPHOTO
MOBBILICHUSI 9XOTEHHOCTU. Y BCEX MallMeHTOB, Y KOTO-
PBIX HaOIIOMAICs TOJOXUTEIbHBIN 3¢ (EKT OT MpoBe-
IeHUsT XD, He BBISIBJICHBI YIaCTKN C TUIIEPBACKYISIPH-
sauueit [1K. ITocne mpoBegeHnsT XUMMUOIMOOIM3ALINN
OTMEUEHO YJIyUIlIeHNEe KaueCTBAa MOUCHUCITYCKAHUSI, YTO
MOATBEPXKIAETCS NTaHHBIMU YPOMDIOYMETPUM U OLCH-
KOW CHMIITOMOB HUXKHMX MOYEBBIX IyTeil MO IIKaje
[-PSS (mab6a. 3). B oTHOIlIEHUU BCeX MallMEHTOB, UMEB-
IMX OOCTPYKTUBHYIO CUMITOMATUKY, OTMEUEHO YJIy4-
IIeHue MoYeHrcCIycKaHus. MaKcuMaabHOEe YIydIlIeHHe

rokasareeit Qmae: 1 6asu10B 1-PSS Habmogamock yepes 6
Mec nociie XBO. Yepes 12 Mec BbIMOJHEHA KOHTPOJIbHASI
ouorncust 16 mauueHtaMm. [lo pesynbTatam Mopdoso-
TMYECKOT0 HMCCefoBaHMus B 12 ciydasx HaOJI0gaauch
(pubpo3 u mucrpodusa smmrenus 0e3 MPU3HAKOB aTH-
mvu, B 2 — JieueOHbIi maromopdo3 (puc. 5, 6). B aByx
MaTepuajgax CcoxpaHsyiach KapTMHA MeJIKOallMHApHOMN
aJIeHOKApIIMHOMBI 0e3 KJIMHMYECKOIro IMpOrpeccupo-
BaHMsI 3aboJyieBaHus. McciemoBaHuWe OLIEHKM OOIIEH
OITHO- W TpeXJeTHEN BBIKMBAEMOCTU TIPOM3BEACHO II0
merony Kamnana—Maiiepa. BeposaTHOCTb omHONIETHEN
OHKOJIOTUYECKOW BbIXKMBaeMOCTH B Tpyrie X93=100%.
BepogTHOCTb TpexJieTHel OHKOJIOTMYECKOM BBIKMBae-
Moctu B rpyrne XD=82% puc. 7.

Oo6cyxnenue. [lpoGiema BbIOOpa MeToma JeueHUs
JATI'TIK m PTT2K s maiiie HToB, KOTOPBIM ITPOTHUBOIIOKA-
3aHO XMPYPTUUECKoe JIeYeHHe, TOCTaTOYHO aKTyabHa.
HaxormuieHHBIIt HAMM OTIBIT TPUMEHEHUST SMOOIU3ALINN
aprepuii ITT2K mpu JAT'TIK mo3BosisieT peKOMeHI0BaTh
JAHHbBII METOJ KaK CaMOCTOSITEJIbHBIM AJIs MallMeHTOB,
KOTOPBIM TTPOTHMBOIOKA3aHO XUPYPruyeckoe JeueHHe
M B KayecTBe IpeaorepallMOHHON MOArOTOBKU Tepen
TpaHCYpeTPATbHON pe3eKInelt s TallueHTOB ¢ 00be-
MoM ITK 6osee 80 cvi[16].

Pe3ynbTaTthl Halero wucciaenoBaHUs MalMEHTOB C
HAI'TIK comocTaBUMBI ¢ OMYOJIMKOBAHHBIMU OTEYECT-
BEHHBIX M 3apyOeXHBIX yueHBIX [6, 8—10]. B 2014 r.
OTIyOJTMKOBAHBI Pe3yJIbTaThl MCCIETOBAHNN KUTAMCKUX
VYEHBIX, KOTOpbIe CpaBHMIN 3G (PEeKTUBHOCTh SHIOBA-

Taonwnmma 2

JMunamuka oobema ITK u yposus IICA 1o u nocJe JevyeHus

Jlo nedeHust 1 mec 3 Mec 6 Mec 9 mec 12 mec 18 mec 24 mec 36 mec
06wem ITXK (cm?) 69,4123 55,6+2,1 43,5+1,6 37,1+1,2 38,1+1,2 41,9£1,2 40,1£1,1 40,1£1,0 40,8+1,2
TICA (ar/min) 11,1+1,0 6,5240,62 4,40+£0,38 3,49+0,29 4,09%0,27 5,42+0,24 5,14+0,21 5,37+0,23 6,05+0,38

ITpumeuan ue. [Tokazarenu 10 U Mociie JeUEHUS TOCTOBEPHBI Yepe3 1 Mec U Ha MpOTSIXKEeHUU Bcero rnepuona HaomoaeHus (p<0,001).

Taonwumumal3

JInHAMHMKA U3MEHEHHIT MAKCHMAJILHOW CKOPOCTH MOYEHCIIYCKAHUS U 0AJJI0B CyMMAPHOi
OIIEHKM CHMIITOMOB NPH 3200J1€BAHUSIX MPOCTATHI

Jlo eyeHust 6 Mec 12 mec 24 mec 36 mec
1-PSS (6ambr) 13,68+0,81 5,12+0,12 4,02+0,1 5,48+0,14 6,64+0,14
QOmax (MI1/C) 12,2+0,3 16,4+0,4 19,840,4 16,2+0,8 16,410,12

IIpumeyanue. [Tokazarenu 10 U rocie Jie4eHus: JOCTOBEPHBI 3a BeCh nepuon HadmoaeHus (p<0,001).
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Puc. 5. bBuoncus ITXK: anenokapnunoma, no Imcony — 4 6aya

Puc. 6. Buoncus ITXK vepe3 12 Mec mocjie XAMHOIMOOIU3AIMM:
(hudpo3Has TKaHb, B KOTOPOii BCTPEYAIOTCS €IMHAYHbIE U TPYIIIbI
MPOCTATHYECKHX MEJIKMX JKeJie3 ¢ aTpodueii anuTesus 0e3 aTHINM,
oyarosbie JuMGouIHbIE MHPUIBTPATHI

CKYJISIpPHOM XMMMO3MOoau3auuu (n=57) U TpaHCype-
TpajibHOU pe3ekuuu (n=57) mpu 10OpOKaYeCTBEHHOM
TUTIePIIa3UM TIPEeICTaTeIbHOM Xeme3bl. DddeKT rede-
Hus 6bu1 gocturHytr 100% B rpynme TYP u 94,7% B
rpyrnre aMo6onau3anu. OyHKIIMOHANbHbBIE PE3YabTaThl
OLICHMBAJINCH 10 TAKUM KPUTEPUSIM, KaK OlLlEHKA CHM-
nroMoB [-PSS, kadecTBO XM3HU, MaKcUMajibHasl CKO-
pocTb MoueucrnyckaHusi, ypoBeHb IICA, oobem I1XK.
KonTtponbHoe o0cienoBaHUe OCYIIECTBIEHO yepe3 1,
3, 6, 12 u 24 mec. docroseproe (p=0,001) ymyuie-
HME BCeX IoKasaTeseil Mo CpaBHEHUIO ¢ Mpenornepa-
LMOHHBIMU pe3yJbTaTaMK OBbIIM JOCTUTHYTHI B 00X
rpynmax. B rpynme sHOoBacKyJSIpHOW 3MOOIM3alvN
HaOJI0NaINCh CIIeAYIONINe TTOOOYHBIE PeaKIIUH: OCTpast
MoueBas MHPEeKIUs — 25,9%; ToCcTaIMOOIMIeCKHIA CUH-
apom — 11,1%. TexHudyeckass Heygaya BBIITOJHEHUS
BHYTpHapTepuaJbHON 2MOOJM3alUM MMela MECTO B
5,3% cinyyaes [11]. B oHKOMOrM4eckoi mpakTUKe peH-
TreHOXUPYPrMUeCKre BMelllaTeIbcTBa MCIONB3YIOT HE
TOJBKO B COYETAHWUU C XMPYPTUICCKUMU, JTYUYEBHIMU U
XUMHOTEPaTNeBTHUECKUMK METOIaMHU, HO U B Ka4eCTBE
CaMOCTOSITEJTbHOTO BMeIIaTeIbcTBA. TaKoro poma BMe-
11aTeIbCTBA Yallle BCEro MPUMEHSIIOTCS C LIeJIbI0 MaUIt-
ATUBHOTO WJIM CUMIITOMATUYECKOTO JICUSHMUSI.

B MupoBoii 1utepaType Majo TaHHBIX O MPOBEACHUN
xumuoamoonu3auuu npu PITXK. ExumHcTBeHHOE yIIO-
MMHaHUE O npoBedeHNN XD U ee 3((GEKTUBHOCTU TIPU
PIT2K nmeeTcs B myOamKauy SMTOHCKUX yueHbIX 1990 T.,
KOTOpbIe JEMOHCTPUPYIOT DPEAYKIIMIO OIyXoJu Oojee
yeM Ha 50% y 54% naumentos ¢ PILK (n=41) [17].

OMOoaM3ausg M XUMHO3MOOIM3AalMsI MPU TaKMX
3aboneBanugx, kKak JAI'TIZK n PITXK, saBastroTcs 1oBob-
HO HOBBIM 1 3(h(eKTUBHBIM METOAOM JICUYCHMSI, paCILIM-
PSIIOIIM BO3MOXHOCTH MEIMIIMHCKOM ITOMOIIM TPYIIIIe
MMaleHTOB, KOTOPLIM paHee OTKa3bIBajIu B IPOBEICHUN
paaukKaabHOro JjeueHusl. OMbIT PeHTIeHIHA0BACKYISIP-
HBIX BMEIIATEJILCTB B YPOJOTUM ITOKa3an 3(PGEeKTUB-
HOCTh 1 0€30MaCHOCTD JIeUCHUsI.

Bo3HuKkHOBeHHE METOOMKM XUMMO3MOOIU3AIUN
ObLIO OB HEBO3MOXXHBIM 0€3 UCIIOIb30BaHMSI BCEli COBO-
KYIMTHOCTM Hay4YHBIX U KIMHWYECKMX MCCIeHOBAaHUIA,
MMPOBOAMBIIMXCS YYECHBIMU Ha TIPOTSDKEHUM CTOJIETHI
B 00JlacTu Apyrux MeToauk. I1o cytu, xummoamboimza-
LIS B €€ COBPEMEHHOM BHJI€ BOZHMKJIA HA OCHOBE OIThITa
BHYTPUCOCYAUCTHIX MCCIEI0BaHUI, MHTEPBEHIIMOHHOM
paguoorud, CUCTEMHON XMMHUOTEepanuu U 3MO0JIOTe-
panuu. [lomynsapHocTs MeToga XB 00yCIOBIMBAETCS
MaJioi TPaBMAaTMYHOCTBIO, a TaKXE HU3KOU 4YacCTOTOU
ocnoxHeHuil. OmHAKO IS MOJYYEeHUST MAKCUMAaJIbHOTO
addekTa oT XD HEe0OXOIUMO YIUTHIBATh TaKME ITOKa3a-
TeJIU, KaK TUI OIYXOJIH, €€ IIPOUCXOXACHUE, JJOKaIu3a-
1111, YYBCTBUTEJIbHOCTh MTOPAXXEHHOM TKAaHU K XWMUO-
rpernaparam, a TakKe TUIT U KOJIMYECTBO 3MOOIN3UPYIO-
LIEr0 HOCUTEJISI TTpernapara.

HccnenoBanust TOCIEOIHUX JIET IIPOAEMOHCTPHUPO-
BaJIM XOPOLIMII M CTOMKMI 3(P(eKT OT mpoBemeHUs
sMmbou3auuu aptepuit T12K npu AT'TIK. doctmkeHus
UHTepBeHLIMOHHON xupypruu npu HITIK mo3soaunmu
pa3paboTaTh HOBBIN MeTon JieueHust PII2K, cBsizaHHBIN
C CyIepceNeKTUBHON KaTtetepu3zanuei aptepuit 11K n
BBenmeHueM B TKaHb [12K xuMmuomnpemnapara COBMECTHO
¢ 3MOOIM3UPYIIMM MaTepHalOM, UYTO TO3BOJISIET HEIlO-
CPEICTBEHHO BO3IEHCTBOBATh HA OMYXOJIEBbIE KJIETKU U
3HAUUTEIBLHO YMEHBIIAaTh KpOoBOTOK B IT2K.

M3BecTHO, YTO MpU MPABUIBHOM COOIIOIEHUU BHITIOJ-
HEHUSI METOIUKUA XMMUOAMOOIU3alMU U MUCIOb30Ba-
HUSI MUKPOKATETePOB IJIsI CYIIEpPCEICKTUBHOI KaTeTe-
pU3aLUy ITOOOYHBIE SIBJICHUSI M OCJIOXKHEHMST BO3HMKA-
10T peako. Kak rnpaBuio, oHU CBSI3aHBI C YaCTUYHBIM
HEKPO30M OITyXOJIM U UIEeMUYECKUMU U3MEHEHUSIMU B
COCEIHUX OpraHax, KpOBOCHAOXAIOUIUXCS OT apTepuid,
noaBeprapiumxcd smoonu3anuu. [Ipy 3ToM, YeM MeHb-
e AuaMeTp YacTHUll, MCIOJIb30BAHHBIX IS MO0 IM3a-
LMY, TeM OOJIbIlIee YMCJIO OCIOXHEHWI CIeIyeT OXM-
Jnath. [TocTaM00IM3aLIMOHHBIN CUHAPOM, BKIIOYAIOLINI
00JIb BHU3Y KMBOTA, MOBBIIICHUE TeMIIepaTyphl Tejla U
CUMIITOMBI MIHTOKCUKALIMU, IIPOJOJIKAETCS, KaK IpaBy-
J10, He 0oJjiee 2—3 cyToK. BobIIMHCTBO HAIIMX OOJIBHBIX
B IIOCJICOTIEPALIMIOHHOM IIepHOJe OTMeYanr 001b BHU3Y
KMBOTAa U IIPOMEXHOCTU Pa3IMYHON CTETIEHM WHTEH-
CHBHOCTHM, HEKOTOpbIe — IIOBBIILIEHUE TEeMIIepaTypHhl,
TOLIHOTY M PBOTY, KOTOPbI€ KYIMPOBAJIUCh, KaK IIpa-
BUJIO, B TeUEHUE MEPBBIX CYTOK MPU COOTBETCTBYIOIIEM
neyeHun. MHQMEKIIMOHHBIX OCJIOKHEHUI, CBSI3aHHBIX
C IIPOHUKHOBEHMEM MUKPOOPraHU3MOB B O4Yar HEKpO-
3a, He HaOmomanoch. JlanpHeiilee M3ydeHUE METOIOB
5MO0JIM3aUMU U XUMMUOAMOONM3aMK TIpU TaKUX 3Ha-
yuMbIX 3a0oneBaHusax, Kak PITK u II'TIK, mo3soaut
0TpaboTaThb METOAUKY, TOUHO OIPEACIUTh MOKA3aHUS 1
MMPOTUBOIIOKA3aHMs K IPUMEHEHUIO, IINPOKO BHEIPUTD
B IIPAKTUYECKOE 3APaBOOXPAHEHMUE.

3akmouenne. Meronuka sMOomm3auum aprepuii 112K
JIEMOHCTPUPYET XOPOIIyI0 3(P(PEeKTUBHOCTD Y MALIUEHTOB
¢ AI'TIK nytem 3HaunmMoro ymeHblieHus1 oobema ITK n
VAYYIIeHUsT KayecTBa MOUYEHUCIYCKAHUS M MOXKET OBbITh
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PEKOMEHIIOBaHA B KAauyeCTBE CAMOCTOSITEIbHOTO METO-
Ja JIEUCHWS! TMAlMEeHTOB, KOTOPHIM IPOTUBOIIOKA3aHO
XUPYPruueckoe JeueHue, WM Kak IpeaorepaiioHHast
MOATOTOBKA IS MalureHToB ¢ 00beMoM IT2K Gosee 80 cme,

Ha cerogHsgniHuii geHb METOOMKA XMMKMOIMOOJIN3a-
LY TIOJIy4MJIa IIMPOKOE pacIpoCTpaHEeHWe TIpH Jieue-
HUY OIyXOJiel pa3IMYHOM JTOKAIU3ALNU. DTO OOBSICHSI-
eTcs ee 3 (PEKTUBHOCTBIO, T.K. XD CoueTaeT MeXaHU3MBbI
PETMOHAPHOM XMMMOTEPAITUU U SMOOIM3ALNYA [TUTAI0-
LIMX OIYXOJIb COCYIOB, BEAYLIEH K MIIEMUU U HEKPO3Y
MOpaXKeHHOM TKaHU.

Pa3paboTaHHBIT HAMU METOJ PEHTTEHIHAOBACKYIISIP-
HOI XMMMO3MOOJIM3aLUHY B JICUSHUHN JOKAJIM30BaHHOIO
paka TMpeACTaTeJIbHOM XeJe3bl IMO3BOJISIET ITOCTOBEP-
HO CHM3UTh YpoBeHb IICA, 3HAUMTENbHO YMEHBIIUTD
00BbeM TMpeAcTaTeIbHOM KeJe3bl, YAYYIIUTh (PYyHKIIM-
OHaJIbHBIE pe3yJbTaThl 3a CYET 3HAYMMOTO YyBEJIMYE-
HUS MaKCUMAaJIbHOM CKOPOCTA MOUYEHUCITYCKAHUS M CHU-
KeHuss cymmapHoro Oamna [-PSS. Onkonoruyeckasi
BBDKMBAEMOCTh TIPU UCIIOJIB30BAHWM JTaHHOTO METOoJa
cocraBuia 100% B Teuenue roga u 82% B TeueHue 3 JIET.

W3yyeHue 0e30I1MacHOCTU TIPOBENCHUST IMOONMU3ALIUN
M XMMHUO3MOOIM3ALMU He BhISBUIIO HUKAKUX 3HAYMMBbIX
MOOOYHBIX 3((PEKTOB.
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