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SUMMARY

Aim of research is practical application of the given classification of a pathology closely related kidneys
allotransplantate and revealing the value of a complex of morphological researches in dynamics. Materials and
Methods: was performed retrospective descriptive study, the depth of 5years from January 2012 till February
2016. Sample — solid. Exclusion criteria — cadaver kidney transplantation. The work was conducted in the archive
of pathomorphologic laboratory of National Scientific Surgery Center named after A.N.Syzganov. Results and
discussion: it was about 48 casesof kidney transplantation. 64,58 % (n-31) cases is related transplantations.
According to Banff-07 classification they have been divided into groups by investigated signs. Diagnostic
categories of Banff-07 classification renal allograft biopsias was following: the norm - 51,61 % (n-16), antibody
associated rejection — 3,22 % (n-1), boundary changes — 9,67 % (n-3), acute rejection — 9,67 % (n-3), chronic
nephropathy of transplantate - 25,80 % (n-8), with inherent morphological signs.

Conclusion: future advances in analysis of renal allograft biopsies can already be predicted, and the
classification and grading of acute/active rejection will continue to evolve. The significance of specific morphologic
findings-including glomerulitis, arteriolitis, and infiltrates with unusual cellular features-for acute and chronic
allograft dysfunction and outcome will continue to be investigated. Emphasis in biopsy assessment will shift
from diagnosis to prediction of later allograft function and outcome, potentially enabling early intervention.
Results of research have shown that lifetime morphological research of kidney transplant biopsies allows to
give full representation about dynamics of a current, a stage of pathological process, a qualitative and quantitative
estimation.

Key words: renal allograft biopsy, related transplantations, renal allograft rejection lifetime morphological
research.

According to the statement of Arthur Cohen,
which is one of famous morphologist in the field
of nephrology: the kidneys is mysterious and fright-
ening organ for many medical students and young
doctors, it 1s impossible so to probe or see kidneys
simply, The anatomy and physiology, seems so dif-
ficult and difficult, clinical features of nephritic frus-
tration are indirect and are not easily distinguished,
and there are a secret language is necessary, used
by nephritic pathologists.The anatomy of kidneys is
a difficult and have structures with special type of
blood supply by arteries and arterioles by the type
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of an ended vessels, If oceurs occlusion, the kidney
tissue, blood supplied them is exposed to an ischemia,
and result of which is necrosis. Almost all grafts
have these displays in various degree [1].

One of prominent aspects is clinical diagnos-
tics and timeliness of carrying out punction biopsy
for recognition and probably, prevention of devel-
opment of certain symptomatics. At the elementary
level, pathologists should see in kidneys bioptates,
at least one of these infringements connected with
nephritic insufficiency, proteinuria and hematuria.
Biopsy of kidney allograft should become ordinary
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as only it works properly, in an equivalent to ne-
phritic insufficiency [1].

Kidney transplant 1s the most common type of
organ transplant and one of the most effective treat-
ments for patients with end-stage renal disease.
Management of patients with kidney transplant is a
difficult clinical challenge and is often associated
with a number of problems. Renal biopsy remains
the gold standard by which essential diagnostic and
prognostic information is obtained after kidney trans-
plantation [1]. Biopsy methodologies have been de-
vised to assess the acceptability of an organ before
fransplantation and to assess and predict renal allo-
graft performance after implantation [2, 3].

Optimal method of treatment of patients with
a chronic renal failure is heterotopic allotransplan-
tation of a donor kidney and the result from such
treatment directly depends on quality of receiving
and the quality of the received donor kidney [1, 2].
Living and cadaveric donors can be a source of
donor kidneys for transplantation to recipients. In
case of an organ donorship from the living donor
quality of the received donor kidneys and respec-
tively result of transplantation are more optimal in
comparison with transplantation when receiving a
donor kidney from the cadaver, such difference of
results is explained by various duration and intensi-
ty of influence of the damaging factors which are
followed throughout time as at their receiving, pres-
ervation, and at their transplantation. Intensity of
ischemic damage of a parenchyma of donor kid-
neys can have various expression, and its expres-
sion depends on aggression of a vasoconstriction of
the dosage of cardiotonic support depending on lev-
el, which is directly dictated by an initial condition
of a hemodynamics of a donor's organism [3].

Standardization of renal allograft biopsy inter-
pretation and reporting is necessary to guide thera-
py in transplant patients and to establish an objec-
tive end point for clinical trials of new antirejection
agents [4]. The Banff-07 Classification of Renal
Allograft Pathology is an international scheme re-
cently developed to fill this needs. The classifica-
tion, which originated in a meeting held in Banff,
Canada on August 2 to 4, 1991, was published in
1993, has been clinically validated in numerous stud-
ies, and 1s now widely used by center pathologists
and in large international trials of immunosuppres-
sive agents. Subsequent meetings have been held
in Banff every two years to refine the classifica-
tion. For National Institutes of Health clinical trals,
a modification of the Banff grading system, the
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Collaborative Clinical Trials in Transplantation clas-
sification was developed; this classification and a
clinical validation study were published in late 2013
[5, 6].

There are two theories of the rejection devel-
opment: —cellular theory (author is Peter Medawar):
the process of graft rejection is immunologically
dependent. The cells (easy to see on histological
slides) were recognized and identified as a cause of
tissue damage; humoral theory (author 1s Paul Te-
rasaki): evidence that also in later periods after
transplantation antibodies must participate in graft
damage. Renal transplant biopsies uses for diagno-
sis of acute changes in renal function (acute rejec-
tion, drug toxic effects, infections), diagnosis of trans-
plant-related changes in pancreas transplant, diag-
nosis of declining renal function over prolonged time
(chronic rejection, recurrent diseases) and etc.

Approaches to renal transplant biopsy inter-
pretation includes next positions: evaluation of all
tissue components (glomeruli, interstitium, tubules,
arteries and arterioles) and determination if chang-
es are acute and/or chronic. There are standards
for adequate renal biopsy: the cortex mandatory
must present, at least 7 glomeruli, at least 2 arterial
cross sections, not exclusively subcapsular, two cores
are better than one for greater sensitivity. Tissue
processing of renal transplant biopsies: light micro-
scopy, immunofluorescence, immunoperoxidase C4d
(may be limited) and electron microscopy if it is in-
dicated.

The Banff classification characterizes five
categories of renal allograft pathology: antibody-
mediated rejection; suspicious of acute rejection;
acute rejection; chronic sclerosing allograft neph-
ropathy; and other — changes not considered due to
rejection [7].

Aim of research is practical application of
the given classification of a pathology closely re-
lated kidneys allotransplant and revealing the val-
ue of a complex of morphological researches in
dynamics.

Materials and Methods: was performed ret-
rospective descriptive study, the depth of 5 years
from January 2012 till February 2016. Sample —
solid. Exclusion criteria — cadaver kidney transplan-
tation. The work was conducted in the archive of
pathomorphologic laboratory of National Scientific
Surgery Center named after AN Syzganov.The age
of the donor ranged from 17 till 57 years.

Antiischemic actions provided by pharmaco-
logical protection of an organ which will be extract-
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ed according to the general demands of the main-
taining the potential donor. At conditioning the he-
modynamics at the potential organ donor was cor-
rected by the cardiotonic medicine «Dofaminumy
and monitoring the blood pressure level demanded
various dosage of cardiotonic. It is known that Do-
faminum in a dose to 10 mkg/kg/min stimulates post-
synaptic betal-adrenoreceptors that causes positive
inotropic effect and augmentation of minute volume
of a blood, and also provides intensifying of a circu-
lation in kidneys, the glomerular filtration and is stim-
ulates removing of sodium ions and a diuresis. In
high doses — more than 10 mkg/kg/min. or more
prevail stimulation of alfal-adrenoreceptors, there
is a narrowing of renal vessels that in turn reduces
earlier enlarged renal blood flow and a diuresis. For
definition of a target dosage of Dofaminum count-
ed intensity of its introduction to an organism of the
donor, thus calculation was made on substance of
the corresponding 1 kg of body weight of the donor
and on rate of his introduction.

Extraction of donor kidneys at potential donors
was made according to the standard scheme
J.R.Ackermann. However the sequence of com-
position of solutions for primary perfusion of a kid-
ney after their extraction was various. Options of
sequences of solutions were such: either Custodiol
solution, or a normal saline solution the incorporat-
ing Heparin divorced in the ratio 1:100 that is 1,0 ml
of Solution of the Heparin on 100,0 ml of NaCl of
0,9 %, temperature of solution 14-16 C and after
that further washing of kidneys with Custodiol.

Hypothermal pharmacocooling conservation of
a donor kidney after its extraction from the poten-
tial organ donor, provides its initial washing from a
blood the preserving solutions of relatives on ionic
structure to intracellular liquid — Collins's solutions,
Saks, SIUT and AO-2, Ross and Marshall, Bredsh-
nayder. Despite the above-mentioned actions, meas-
ures referred on conservation of a donor organ have
the specific features as the task of an organ wash-
ing from a blood lays down on the conservating so-
lutions having excess viscosity. As solution with the
smallest viscosity in the studied work to conserva-
tion of a donor kidney and washing of a lumen of
vessels of the finest order from a blood and bloody
clots was applied the sequence of solutions — the
Heparin divorced in a normal saline solution in the
ratio of 1:100 that is 1,0 ml of Solution of the Heparin
on 100,0 ml of NaCl of 0,9% in the temperature
range 14-16 C and after that further washing of kid-
neys Custodiol solution.
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The main clinical criteria of quality of the car-
ried-out actions at stages of extraction the donor
kidneys referred on their «protection» namely at a
stage of conditioning and a stage of their conserva-
tion were the beginning of excretory function after
immediate transplantation and further conservation
of these parameters with long-term adequate func-
tioning. The condition of a nephrosites, convoluted
tubules, vascular glomulus, degree of a dystrophia
and a condition of a canaliculus of a kidney, exist-
ence of contents and fullness of a vascular glomu-
lus of a kidney were the main morphological data of
quality of extraction of donor kidneys, these data
were regarded at 400 and 1000 multiple augmenta-
tion when coloring by a hematoxylin and eosine and
the basal fuchsine of an azur 2 methylene blue terms
of opportunity to trace such data were at the time
of conservation of a donor kidney, for the 5th and
21st days after transplantation of this kidney.

The pathogenesis of acute antibody-mediated
rejection includes: subsequent complement activa-
tion and adhesion of cells in result of necrosis of
endothelial-cells, produced by platelet deposition and
coagulation. It is denotes polymorphonuclear cells.
Usually mononuclear cells adherence to the en-
dothelium of the glomeruli is prodused, which proc-
ess is accompanied by C4d deposition in the glomeruli
and peritubular capillaries, in the peritubular capil-
laries between ghost outlines of the tubules.

Chronic allograft rejection — is immune injury
of the graft, developed due to a failure to maintain
sufficient immunosuppression which controlled by
residual antigraft antibodies and lymphocytes. Which
is include a progressive decline in renal function,
infiltration and invasion of the renal parenchyma by
T-cells, and persistent infiltration of the interstitial
space by T-cells and macrophages, proliferation of
smooth-muscles and hyperplasia vessel walls, with
formation a neointima; focal destruction and necro-
sis of internal elastic lamina, result of which is total
vascular occlusion.

Acute antibody-mediated rejection is divided
on: acute antibody-mediated rejection (type I: ex-
pression of positive C4d, minimal signs of inflam-
mation, type II: expression of positive C4d, leuko-
cytic infiltration, type III: expression of positive C4d,
transmural arteritis), chronic active antibody-medi-
ated rejection.

The pathogenesis of second theory mainly in-
cludes processing of endogenous and exogenous
antigens by class I and class II of major histocom-
patibility complex pathways. The first one is endog-
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Figure 1. A. The glomerulus is presented by the afferent and efferent arterioles forming «Malpigie's» body.

Capsule's walls are thin. In canaliculi nephrothelium is high cylindrical, in cytoplasm are visible small vacuole

(H&E stain). B. Low magnification of cortex with portions of two glomeruli, tubules, and interstitium and interlobular

artery with arteriolar branch (periodic acid-Schiff (PAS) stain). C. Normal glomerulus with surrounding normal
tubules and interstitium (Jones silver stain)

enous antigens are digested by proteosomes into
peptides and are leads into class I major histocom-
patibility complex. Exogenous antigensare degrad-
ed by endosomes and are leads into class II major
histocompatibility complex. Assembly of the major
histocompatibility complex within the
cell'sendoplasmic reticulum leads for its transport
through the Golgi apparatus and provides its expres-
sion on the cellsurface in connection with peptide,
where the major histocompatibility complex —pep-
tide complex connects with CD8+ CD4+ T lym-
phocytes. Next stage is activation and differentia-
tion of T-lymphocytes from dendritic-cell matura-
tion till activation and proliferation of effector T-cells
with its active products.

T-cell rejection is divided on: acute T-cell re-
jection (Type IA: moderate intimal arteriitis;severe
intimal arteriitis and moderate tubulitis; type IB: se-
vere tubulitis. Type IIA: mild-moderate intimal ar-

;8000 VB }~

teritis. Type IIB: severe intimal arteritis. Type III:
transmural arteritis) Chronic active T-cell rejection.

Results and discussion: it was about 48 cas-
es. 64,58 % (n-31) cases is related transplantations
of a kidney. According to Banff-07 classification
they have been divided into groups by investigated
signs. Diagnostic categories of Banff-07 classifica-
tionrenal allograft biopsiaswas following: the norm-
51,61 % (n-16), antibodyassociated rejection —
3,22 % (n-1), boundary changes — 9,67 % (n-3),
acute rejection — 9,67 % (n-3), chronic nephropa-
thy of transplantate — 25,80 % (n-8), with inherent
morphological signs.

The antibody-associated rejection, presumably
mediated by antibodies is typically characterized by
the accumulation of polymorphonuclear leukocytes
in glomerular and peritubular capillaries in the early
period after transplantation, followed by damage to
the endothelium and capillary thrombosis (fig. 2).

Figure 2. A. Humoral rejection, type Il. Neutrophils are in peritubular capillaries and glomeruli; interstitial
hemorrhage is present. Anti-donor class |l antibodies were demonstrable (H&E stain). B. Hyperacute rejection.
The cortex shows diffuse hemorrhage and neutrophils in peritubular capillaries with prominent glomerular
thrombi 1 day after transplantation (H&E stain). C. Hyperacute rejection due to ABO incompatibility
(Immunofluorescence stain shows immunoglobulin M (IgM) in arterial walls)
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However, the histological diagnosis of acute ABMR
is still problematic, especially in cases with few out-
ward symptoms [8, 9]. The studies using immun-
ofluorescence to detect immunoglobulins (IgG, IgM
and IgA), complement factors (C3, C4 and Clq)
and fibrin are not very accurate [10].

Boundary changes — «suspicion™» on acute
rejection [11]. This category is used when there is
no intimal arteriitis, but the presence of foci of weak
tubulitis.

Figure 3. There is an edema in a

glomerulus, full-blooded vessels.

Canaliculi lumens are stretched, are

marked by mononuclear cells: 1-3in

cross-section (weak tubulitis) (H&E
stain)

In grafts undergoing acute rejection, T lym-
phocytes infiltrate and proliferate within the inter-
stitial space, whence they invade renal tubules, caus-
ing tubulitis.Invading CD8 T lymphocytes, which
have immunologic specificity for the allograft, cross
the basement membrane of the tubule, where they
proliferate and induce apoptosis of tubular cells [12].
Sublethally injured tubular cells can also transform
from their native epithelial phenotype into primitive

mesenchymal myofibroblasts, promoting interstitial
fibrosis [13, 14]. Necrosis of tubular epithelial cells
and basementmembrane rupture cause urinary leak-
age, graft dysfunction, and progressive tubular atro-
phy [15, 16]. The histologic characteristics of vascu-
lar rejection (also termed arteritis or endarteritis) in-
clude the infiltration of vessels by mononuclear cells,
endothelial-cell apoptosis, and the synthesis of ma-
trix proteins and collagens by intimal myofibroblasts.

Chronic allograft rejection — ongoing immune
injury to the graft — is due to a failure to maintain
sufficient immunosuppression to control residual
antigraft lymphocytes or antibodies [13]. Its fea-
tures include a progressive decline in renal func-
tion, invasion of the renal parenchyma by T cells,
and persistent infiltration of the interstitium by T cells
and macrophages [17]. Occasionally, one also sees
smooth-muscle proliferation and hyperplasia in ves-
sels, forming a neointima; focal destruction of inter-
nal elastic lamina; and finally, vascular occlusion.

Conclusion: future advances in analysis of
renal allograft biopsies can already be predicted, and
the classification and grading of acute/active rejec-
tion will continue to evolve. The significance of spe-
cific morphologic findings-including glomerulitis,
arteriolitis, and infiltrates with unusual cellular fea-
tures-for acute and chronic allograft function and
outcome will continue to be investigated. Emphasis
in biopsy assessment will shift from diagnosis to
prediction of later allograft function and outcome,
potentially enabling early intervention. Results of
research have shown that lifetime morphological
research of kidney transplant biopsies allows to give
full representation about dynamics of a current, a
stage of pathological process, a qualitative and quan-
titative estimation.

Figure 4. A. Acute cellular rejection (type ). A diffuse mononuclear infiltrate is present with edema and tubulitis

(periodic acid-Schiff (PAS) stain). B. Acute allograft glomerulopathy. This pattern of glomerular injury can

occur as a feature of cellular or humoral rejection (PAS stain). C. There was no graft function. Tubules show
severe acute damage, with a heavy infiltrate of neutrophils in intertubular capillaries (H&E stain)
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TYWIH

YKakblH TybICTbIK JOHOP OyWperiHiH annoTpaHcnnaHTaTbiHbIH NaTonorusackl kesiHae GepinreH knaccudukauu-
AHbI Ta)l(ipMﬁeﬂiK TypfblAda KoNAdaHy XeHe KIWHUKanblk npouecc AUWHaMUKacCblH AaMOpCbOJ'IOI’VISIﬂbIK, 3epTrey-
NepaiH XKUbIHTbIFbIHBIH MafblHAcblH aHblkTay. 5 xbinaykbiMbiHAafbl, 2012 K. KaHTapblHaH 2016 X. aknaH ambiH
Koca anfaHAafbl, peTpoCneKkTUBTI cunatTtamansikdepTreynep. Cypbintay — TyTac. Epekwe kputepui — OynpekTiH
kagasepnik TpaHcnnaHTauuscsl. XXymbic A.H.Cbi3faHOB aTblHAafbl YNTTbIK FbibIMU XUPYPrusi opTanblfbiHbIH
natomopdosniorua 3epTxaHacbiHblH MypafaTbiHga Xyprisingi. Byipek TpaHcnnaHTauuscbiHbliH 48 Xafganbl Kapa-
cThipbingbl. 64,58 % (n-31) xafgan TybICTbIK TpaHcnnaHTauus. Banff-07 knaccudukauuackiHa GannaHbicTbl onap
3eptTey benrinepiHe GannaubicTbl TonTapFa HeniHgi. Banff-07 knaccudukauusicbiHa GavnaHbicTbl Bynpek annoT-
paHcnnaHTaumnsacbiHbIH GuonTatTapbl keneci mopdonorusanblk epekwenikrepiMmeH kepiHgi: kanbintel — 51,61 %
(n-16), aHTuaeHe-accouuunprneHreH kabbingamaywsinblk — 3,22 % (n-1), weTtkepi esrepictep — 9,67 % (n-3),
Xepen kabeingamaywbinelk— 9,67 % (n-3), TpaHCNnaHTaHTTbIH co3binmansl Hedponatuacsl — 25,80 % (n-8).

Byinpek annoTtpaHcnnaHTaHTTapbliHbIHOWONCUANAPbIH Tanday avMafbiHAa KenewlekTeri XeTICTikTepi angbliH
ana bomkamaansingkegen/ enceHai kabbingamaywbinbiKTbiH XKiKTEMECI MeH rpagupneHyi xakcapagpl. HakTbl
MOpd)OJ’IOI'MﬂanK KepiHiCTepiHiH MaHbI34bllbifbl, Xedesn XeHe COo3bliMalnbl annoTpaHCcnaHTTapbiHbIH 6¥3blﬂbl-
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OBPA30BAHHA

Cbl, COHbIH iWiHAE, rMoMepynoHedpUT, apTEPUONUT KeHE SAETTEH ThbIC XKacyluanblk KepiHici 6ap wHdbunsTpatTa-
pbl, onapablH HaTuxkeci 3epTTeneTiH 6onagbl. EpTe Kon cyfy makcaTtbiHAa, annoTpaHCNNaHTaHT KbI3METIH aHbIK-
Tay YWiH AuvarHo3 KowpaH Hacrtan, Gomkambl MeH HOTWXKeCiH Garanayfa epekiwe Hasap ayaapbinagbl. 3eprrey
HoTwxeci GoublHWa, Oyipek TpaHcnnaHTaHTbIHbIH BUONCUACBIH TipLWINiK XaFaanubiHga MOpONorusnbiK 3eprrey,
OHblH AVHaMUKanblK afbiMbiH, NATONOTUANBIK YPAIC AOpexXeciH, e3repicTepAiH CaHAblK XaHe cananblk KacueTiH
TOnMbIK KepceTesi.

TywiHai cespep: Oyipek TpaHCNNAHTaHTbIHbIH GMONCUSICHI, TYbLICTLIK TPaHCNNaHTauus, 6ynpek TpaHcnnaHTaH-
ThiHbIH, KpU3Aik Kabbinaamaylubinbifbl, TipLWinik )XafganbiHaarel MOPGONOrvanbIK AUarHoCTUKa.

AHHOTALIUA

lMpakTuyeckoe nNpUMEHeHne [aHHOW Knaccudukauuu npu naTtonorv annoTpaHcnnaHTaranovyek 6nuakopoa-
CTBEHHOrO [JOHOpa W BbISIBNEHWE 3HA4YeHUsi Komnnekca MopcOnorMyeckux WCCrneaoBaHu B AUHAMUKE KIWUHU-
yeckoro npouecca. PetpocnekTuBHoe onucaTenbHoe uccnepgosaHve, rmybuHon 5 net B nepuog ¢ axuBaps 2012
no cespanb 2016 r. BknouyMTenbHO. Bbibopka — cnnowHasn. Kputepuu ucknioyveHns — kagaBepHasi TpaHcnnaH-
Taumnsa noyku. Pabota nposoaunach B apxuee nabopartopum natomMopdonorm HaumoHanbHOro Hay4yHoOro LeHTpa
xupyprum um. A.H.CbizraHoBa. 48 cnyyaeB TpaHcnnaHTauuu noyku. 64,58 % (n-31) cnyyaeB poACTBEHHOW TpaHC-
nnaHTauuun. CornacHo Banff-07 knaccudumkaumm oHn Gbinu pasgeneHbl Ha rpynnbl N0 UCCNeayeMbIM NpU3Hakam.
OwnarHoctuyeckue kateropum Banff-07 knaccudpumkaumm GuontaToBanfnoTpaHCnnaHTauum noyYku C NpuUcyLUnMu
Mopdonoruyeckumu npusHakamu 6Geinu cneayowmmn: Hopma — 51,61 % (n-16), aHTUTENO-accoLMMpoBaHHOE
otTopxeHne — 3,22 % (n-1), norpaHuyHblie nameHeHuss — 9,67 % (n-3), octpoe otTopxeHuue — 9,67 % (n-3),
XpOoHUYeckaa Hedponatua TpaHcnnaHtata — 25,80 % (n-8).

Byaywue poctuxeHuss B obnactu aHanusa 6uoncuil NovedHbIX annoTpaHCnnaHTaTtoB MoxeT ObiTb npeacka-
3aHbl, @ Takke Knaccudukauma u rpagupoBaHue OCTPOro / akTUBHOTO OTTOPXEHUs OyaeT npofonkaTh ynydlwartb-
csi. 3HAYMMOCTb KOHKPETHbIX MOPOMOrM4yeckux NpuU3HakoB, B TOM YUCNe [fOMEPYnuT, apTepuonut U WHGUNb-
TpaTbl C HEOOBLIYHBIMU KNETOYHbIE MPU3HaKaMu, NpU OCTPbIX U XPOHUYECKUX AUCHYHKUMAX annoTpaHcnnaHrara,
a Tawkke ucxop 6yayt nccneposaHbl. Ocoboe BHUMaHWEe npu oueHke Buoncun Gyper coBuratbCst OT NMOCTaHOBKU
AnarHo3a A0 NPOrHO3MpOBaHUA NO3AHEN PYHKUMW annoTpaHcnnaHTata u UCXoq, noTeHumanbHO No3Bonssa paHHee
BMelLaTenbCcTBO. PesynsraTtbl MccnegoBaHusi nokasanu, 4To NpUXUM3HEHHoe Mopdonormveckoe uccrnenoBaHue
6uoncnin NoYeyHoro TpaHcnnaHTata MNo3BOMSAET AaTbk NOMHOE NPeACTaBNEeHWe O ANHAMWUKE TeYeHwus, cCTaguu
NaTonormyeckoro npouecca, Ka4eCTBEHHYI0 U KONMUYECTBEHHYIO OLIeHKY W3MEHEHUN.

KnioueBbie cnoBa: 61Moncua NoYeyHOro TpaHcnnaHTaTta, pPOACTBEHHaA TpaHCNNaHTauusa, Kpusbl OTTOPXKEHWA
NOYEeYHOro TpaHcnnaHTaTa, NpPWKU3HEeHHass Mopdornoruyeckas AuarHocTuka.
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