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PECULIARITIES OF TREATMENT OF CERVICAL SPINAL
NERVE TUMORS WITH PARAVERTEBRAL EXTENSION

Introduction. To evaluate the results of surgical treatment of pa-
tients with malignant peripheral nerve sheath tumors (MNST) with spec-
ification of the peculiarities of their structure and extension pattern, and
to determine prognostically unfavorable morphological features in ma-
lignant tumors of peripheral nerves.

Materials and methods. The study is based on a retrospective anal-
ysis of the medical records of 48 patients. The indication for the opera-
tion was worsening neurological symptoms as a result of the tumor pro-
cess in the cervical spine, verified by methods of neuroimaging (spondy-
lography, CT, SCT, MRI).

Results. he expected response to surgical treatment in patients with
MPNST depends on many factors: localization, directions of neoplasm
extension, radical nature of the treatment and the histological variant of
the tumor. In most cases, MNST is diagnosed in patients aged 27 to 56
years. The time from the onset of neurological symptoms to diagnosis
varies from several weeks to one year.

Conclusions. Determining the tactics of surgery and the choice of
surgical access is an important component for achieving long remission.
The choice of an adequate approach makes it possible to totally remove
the tumor, reduces the time of intervention, blood loss, injuries to the
nervous structures during removal of the tumor.

Keywords: malignant tumors of the spinal nerves; peculiarities of
surgical treatment; cervical spine.
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OCOBJIMBOCTI JIIKYBAHHSA 3JIOAKICHUX ITYXJIMH
CIIMHHOMO3KOBHUX HEPBIB LIUMHOI'O BIIJILTY XPEETA
3 ITAPABEPTEBPAJIBHUM ITOIINPEHHSAM

Mera: OWIHUTH pPe3yNBTaTH XipYypridHOTO JIIKYBaHHS TAII€HTIB i3
3JIOSIKICHIMHU TTyXJIMHAMH OOOJIOHOK TNepu(epruyHIX HEPBOBUX CTOBOY-
piB (BOITHC) 3 yrouHeHHSIM 0COOIMBOCTEN TX CTPYKTYpH Ta XapakTepy
MOMIMPEHHS, BU3HAYEHHS MPOTHOCTUYHO HECIPHATINBUX MOpP(dOJIoriy-
HUX O3HAK Y 3JIOSKICHUX IyXJHWHAaX Nepu(epruIHuX HEPBOBHUX CTOBOY-
piB.

Marepiaan ta meroau. [locnijpkeHHst 6a3y€eTbcs Ha pETPOCTIEKTHB-
HOMY aHali3i ictopiii xBopoO 48 nauienriB. [lokaszanHsMH 10 oneparii
Oyna HasBHICTH HpOrpecyrouoi HEBPOJOTiYHOI CHMIITOMAaTHKH, B pe-
3ynbTaTi MyXJIMHHOTO Tpollecy Ha piBHI IIMHHOTO Bijutny XxpeOra, Be-
pudikoBaHoro Meromamu Helpoisyamizamii (cmonamiorpadis, KT,
CKT, MPT).

PesyasTaTu. [Iporaos xipypriusoro jikyBanHs y xBopux i3 30ITHC
3aNeKNTh Bif 6araThox (DakTOpiB: TiCTOJNOTIYHOTO BapiaHTy ITyXJIMHH,
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0COOJIMBOCTEH JIOKaTi3allii Ta HANPSMKiB MMOMIUPEHHS HOBOYTBOPEHHS 1
panukairpHOCTI poBeaeHoro JgikyBaHHs. 3OITHC B 6inmpimocTi BUMaaxiB
JIIarHOCTOBAHO y TAILI€HTIB y Bimi Bixg 27 1o 56 pokiB. Yac Bix mosBu
HEBPOJIOTIYHOI CHMIITOMATHKH O BCTAaHOBJCHHS HiarHO3Y Bapilo€ Bix
JIEKITBKOX THXKHIB JI0 OJTHOTO POKY.

BucHoBkn. Br3HaueHHS TaKTUKW omeparlii i BUOOPY Xipypri4HOro
JIOCTYIy € BaKJIMBOIO CKJIAJOBOIO JUIsl JOCSTHEHHS TPHUBAJOl peMmicii.
Bubip anekBaTHOrO MiIXOMy 1O3BOJISIE TOTAIBHO BHIAJIHMTH ITyXJIHHY,
3MEHIIyE 4Yac BTPYYaHHS, KPOBOBTpPAaTy, TpaBMaTH3allil0 HEPBOBHX
CTPYKTYp NPH BHUJAJICHHI HOBOYTBOPEHHSI.

Ki1r040Bi ci10Ba: 31105KiCHI MyXITMHA CTMHHOMO3KOBHX HEPBIB, 0CO-
OMMBOCTI XipypTri4HOTO JiKyBaHHS, IIMHHUHN BiIIiT XpeOTa.

Pe3rome OCOBEHHOCTH JIEYEHUA 3JIOKAYECTBEHHBIX
E. . CimHbKo, ONYXOJENH CHUHHOMO3IOBBIX HEPBOB IIEMHOI'O
T. A. Maabimesa, OTAEJA IIO3BOHOYHUKA C ITAPABEPTEBPAJIBHBIM
A. A. Toranos, PACITPOCTPAHEHUEM

1O. B. lepkay,
Hucmumym Heupoxupypeuu
um. axao. A. II.  Pomooanosa

Heab: ONEHUTH PE3yNBTATHl XUPYPIHYECKOTO JIEUCHUS IMAI[EHTOB

CO 3JI0Ka4EeCTBEHHBIMH OIyXOJSIMH 00OJOUEK IMEepU(PEepHIECKUX HEPB-
HBIX cTBONIOB (3OITHC) ¢ yrouHeHHEM OCOOCHHOCTEH MX CTPYKTYPHI H
HAMH VYkpaunwi, ya. Iliamona
XapakTepa pacHpoCTpaHEHUs, OIpeAeieHHe MPOrHOCTUUECKH HeOaro-

Maiibopoowi, 32, o. Kues, Yxpauna,
MPUATHBIX MOP(HOIOTHUSCKUX MTPU3HAKOB B 3JI0KAYSCTBEHHBIX OIYXOJISIX

04050;

Meouyunckuii uncmumym Cymcko-
20 20Cy0apcmeenHo20 YHUGepCuU-
mema, Cymvl, Ykpauna

nepu)epUIeCKUX HEPBHBIX CTBOJIOB.

Marepuanabl u MeToabl. VccienoBanue 0a3upyercs Ha peTpOCIeK-
THBHOM aHallu3e ucTopuil Ooje3Heil 48 manuenTtoB. IlokazaHusIMH K
orepanyy OBUIO HANHYHE MPOTPECCHUPYIOMCH HEBPOIOTUICCKON CHMII-
TOMATHKH, B PE3yJIbTaTe OIyXOJIEBOTO MpOIlecca Ha YPOBHE IIECHHOTO
OTJIeNla TI03BOHOYHUKA, BEPUPHINPOBAHHOTO METOJaMH HEHPOBH3YaIIH-
3anuu (cnopamwiorpadust, KT, CKT, MPT).

PesyabTaThl. IIporHO3 XUPYPrHUYECKOrO JICUEHHS Yy OOJBHBIX C
30ITHC 3aBHCHUT OT MHOTHX (DaKTOpPOB: THMCTOJOIMYECKOI'0 BapHaHTa
OTYXOJIM, 0COOEHHOCTEH JOKaTn3allid U HamnpaBlIeHUH pacrpocTpaHe-
HUST HOBOOOpA3OBaHWS U PAJAMKAILHOCTH TIPOBEACHHOTO JICUEHHUSI.
30ITHC B 60JBIIMHCTBE CIIy4aeB TUATHOCTHUPOBAH Yy MAI[MEHTOB B BO3-
pacte oT 27 1o 56 neT. Bpemsi OT NOSIBIIEHHsT HEBPOJIOTUIECKOW CUMII-
TOMAaTUKHA JO YCTAaHOBIICHUS JIHAarHO3a BapbUpPyeT OT HECKOJIBKUX
HEJIeb JI0 OJJHOTO ToJia.

BeiBoasl. OmpenienieHrie TAKTHKH ONEPAalldd U BBIOOpa XUpyprude-
CKOTO JIOCTYTA SIBJIICTCS] BAYKHOW COCTABIISIONMICH [UIS TOCTH)KEHUS IUTH-
TEJNBHOW peMuccuu. BrIOOp afeKBaTHOrO MOIX0/a TO3BOJIAET TOTAIBHO
YAQJIUTh OIMYyXO0Jib, YMEHBINAET BpeMs BMENIATEIHCTBA, KPOBOIOTEPIO,
TPaBMAaTHU3AIMIO HEPBHBIX CTPYKTYP MPH YAAJICHUNA HOBOOOPA30BAHUS.

KiioueBble cj10Ba: 370KAa4€CTBEHHBIE OITyXOJH CIIMHHOMO3TOBBIX
HEPBOB, 0COOCHHOCTH XUPYPTUIECKOTO JICUEHHUSI, IIIEHHBIN OT/EN MTO3BO-
HOYHHMKA.

ABTOp, BignoBizanbumii 3a mucryBannsi: 290986 @ukr.net

Beryn lignancy) were found; that is why the 1999 edition
of nervous system tumor classification they were
singled out as a distinct disease — malignant periph-
eral nerve sheath tumor (MPNST) [1]. According to

When studying the peculiarities of the structure

of spinal nerve malignant tumors, peculiar features

indicating their low degree of differentiation (ma-
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the latest edition of WHO nervous system tumor
classification (developed by the International
Agency for Research on Cancer, IARC), Leon,
2016 [2], the spinal nerve tumors are divided into:
schwannomas, neurofibromas, perineuromas, ma-
lignant peripheral nerve sheath tumors (of various
variants and degrees of malignancy) [2]. Given the
heterogeneity of their morphological structure, dif-
ferential diagnosis of these tumors is complicated
(in terms of their variant and grade objectification),
as well as prognosis of further course and possibil-
ity of relapses of MPNST, which necessitates the
need for clinico-morphological comparisons and
improvement of certain structural criteria for opti-
mization of treatment.

A special topographic variation of spinal nerve
tumors is presented by hourglass tumors, also re-
ferred to as dumb-bell tumor or sand-glass tumor.
This term is used to denote a group of tumors,
which are conventionally divided into two parts:
intracanal and paravertebral, connected by an isth-
mus [3].

One of the most difficult tasks for neurosur-
geons is treatment of malignant peripheral nerve
sheath tumors. The treatment of patients with tu-
mors of this histological type is characterized by a
high level of postoperative disability, a significant
number of postoperative complications, relapses
and unfavorable course of the disease, which are
expressed via severe and in most cases irreversible
neurological disorders [4]; due to this, a detailed
analysis of the tumors is required.

The purpose: to evaluate the outcomes of sur-
gical treatment of the patients with MPNST and
clarify the peculiarities of tumor structure and ex-
tension; to determine prognostically unfavorable
morphological features in malignant tumors of pe-
ripheral nerves.

Materials and methods.

The study is based on a retrospective analysis of
the treatment outcomes according to the case histo-
ries of 48 patients (1998 to 2016) operated on spi-
nal nerve tumors with hourglass-type intra-
extravertebral extension at the department of spinal
neurosurgery, Institute of Neurosurgery named after
Academician A. P. Romodanov.

The indication for the operation was worsening
neurological symptoms as a result of the tumor pro-
cess in the cervical spine, verified by methods of
neuroimaging (spondylography, CT, SCT, MRI).
The data were used from handwritten and comput-
erized electronic patient records covering a wide
range of clinical and instrumental diagnostic meth-
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ods with description of surgical treatment options
and pathological findings with profound retrospec-
tive evaluation. Among the patients studied, 18
(27.1 %) were men and 30 (72.9 %) were women.
Patients’ age ranged 15 to 70. The mean age
equaled 41 + 4.4. Prospective follow-up terms
ranged 1 to 40 years.

Of 48 patients with cervical spinal nerve tu-
mors, schwannomas (neurinomas) were diagnosed
in 26 (54.2 %), neurofibromas — in 9 (18.8 %), ma-
lignant peripheral nerve sheath tumors — in 13
(27 %).

For all patients, a standard clinical examination
was performed, which included an examination of
neuropathologist and neurosurgeon. Primary diag-
nostic measures included spondylography, CT,
MRI, and a number of angiographic studies. X-rays
were performed in standard (anteroposterior and
lateral) view. The examination was performed in all
patients. CT (SCT) examination, bi-plane CT was
performed in case of spine deformation at the tumor
location level. In this case, the study allowed visu-
alizing the extent to which the paravertebral nodes
of the tumor cause damage to the back support
complex, in particular — the deformation with the
excavation of the vertebral bodies and the destruc-
tion of the arches of vertebra and intervertebral
joints were determined. MRI was performed in all
patients (in 100% of cases) in sagittal, axial, and
frontal planes in standard T1 and T2-weighted re-
gimes using contrast agents.

As an additional diagnostic method angiograph-
ic examination was used. Vertebral and carotid an-
giography was performed, which allowed to spot
dystopia and permeability of vertebral and carotid
arteries in all segments. In some cases, we managed
to identify the features of the tumor angioarchitec-
ture, to find prognostically significant sources of
blood supply or to confirm the absence of such in
the pathological process.

The evaluation of neurological disorders before
and after surgical intervention was performed using
Frankel scale.

All cases were diagnosed with morphological
methods. For light microscopy, after the tumor re-
moval the tissue was immediately fixed in a 10%
neutral formalin solution for no more than 24 hours
and embedded in paraffin using a standard proce-
dure. Histological sections of 5-10 um were made
on NM 430 sledge microtome (CarlZeiss Jena
GmbH, Germany) and stained with observational
and special techniques. The study of microslides
was performed using Leica binocular microscope
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(Germany) with x10 eyepiece and x10-80 lens. His-
toarchitecture, pattern and intensity of cell staining
(nucleus, cytoplasm, membrane) were evaluated.
Microphotorecording was carried out using Leica
DM1000 digital camera.

Results and discussion

The expected response to surgical treatment in
patients with MPNST depends on many factors:
localization, directions of neoplasm extension, radi-

Table 1 — Preoperative neurological status

J.Clin.Exp Med.Res., 2018;6(4):432-438

cal nature of the treatment and the histological vari-
ant of the tumor.

We paid special attention to the tumors of the
spinal nerves showing signs of aggressive and inva-
sive extension, which after the operation were veri-
fied as malignant peripheral nerve sheath tumor
(MPNST).

The neurological status according to Frankel
classification is presented in Table 1 before surgery
and in Table 2 — after surgery.

Neurologlgal defl'mt by Frankel classifica- A B C D £
tion in patients with tumors
Number of observations 2 5 25 16 5

The average size of the cervical spinal canal in
the anterior-posterior direction in our observations
varied as follows: at C1 level: 23 mm, C2 level: 20
mm, C3-C6 level: 17 mm, C7 level: 15 mm.

Localization data from all observations are pro-
vided in Table 3. In dependence to the direction of

Table 2 — Postoperative neurological status

extension, the predominance of extravertebral or
intracanal component, the topical ratio, and the de-
gree of tumor involvement into the great vessels of
the neck, we used different approaches that are pre-
sented in Table 3.

!\Ieurqloglcalideflmt by Frankel classification A B c D £
in patients with tumors
Number of observations 2 3 14 12 21

Taking into account the unique experience of
the clinic, we consider necessary to emphasize the
prognostic significance of a detailed pre-operative
assessment of tumor-to-vertebral artery ratio. Spinal
nerve tumors are formed and grow at different
speed as was demonstrated by dynamic neuroimag-
ing studies. MPNST grow rapidly, while benign
tumors may develop slowly, sometimes existing for
a long time before revealing some objective clinical
signs. According to our data, the average growth
rate = progression of neurinomas reached 2.4 mm
per 1 year (range 1.8-3 mm) and was relatively
stable. The growth rates of the neurofibromas
ranged 1.8 mm to 37 mm per 1 year, making an
average of 16 mm per year, and were unstable. Dur-
ing observation, the growth rates were variable
(certain periodicity of active progression). The
growth rate of MPNST was significantly faster and
unstable; however, it was difficult to systematize.

MPNST with mesenchymal differentiation were
diagnosed in 8 cases, with neuronal differentiation
— in 3 cases, with epithelioid differentiation — in 2
cases. Evaluating the cases of prolonged tumors

https://doi.org/10.21272/jcemr.2018.6(4):432-438
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growth, signs of pathomorphosis were detected by
complex clinical and morphological comparisons in
3 observations (at the time of addressing SE Insti-
tute of Neurosurgery, more than 3 operations were
performed).

The majority of cases of MPNST have been di-
agnosed in patients aged 27 to 56 years. The time
from the onset of neurological symptoms to the
diagnosis ranges from several weeks to one year.
The main complaint is an expressed pain syndrome
in the dermatome along the root. Later segmental
abnormality adds to the conduction abnormalities.
Along with the tumor growth to a large or gigantic
size, complete conduction impairment develops
and, when the tumor is located in the upper cervical
spine, respiratory disturbance appears.

When comparing between the groups of benign
tumors of peripheral nerves and MPNST, the latter
do not reach significant size; in our opinion, this is
due to the growth rate and invasive extension of the
tumor and worse compensatory ability of the spinal
cord against its fast compression and destructive
changes.

© CymCbKuil fep>KaBHUii yHiBepcuTeT, 2018
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Table 3 — Distribution of observations of cervical spinal nerve tumors by topographic characteristics

Tumor topographic variations

Optimal approach
used for the indicat-
ed tumor localization

Lesion grade
(number of ob-
servations)

Histologic variation
of the tumor (number
of observations)

Tumors originating from the ventral

root (n = 1) anteriolateral approach C4-Cs5-1 neurinoma-1
Tumors originating from the dorsal posterior approach, Cl-C2-1 neurofibroma-1
root (n=2) lateral approach C3-C4-1 neurinoma-1
Tumors originating from the gan- posterior approach,
L . C2-C3-2 .
glionic area of a peripheral nerve (n posterolateral ap- neurinoma-4
=5) proach, far lateral ap- C4-C5-2 MPNST-1
' C5-C6-1
proach
Tumors originating from the post- osterolateral ap- .
ganglionic garea %f a peripﬁeral prgach far Iateralpap— cl-c2-1 neurinoma-2
_ ' C5-C6-2 MPNST-1
nerve (n = 3) proach
Tumors orlglr_latlng from the \_/e_nt_ral anteriolateral approach Ca_C5-1 neurof_lbroma—l
root of a peripheral nerve division neurinoma-2
(n=3) C5-C6-2
Tumors originating from the dorsal posterior approach,
root of a peripheral nerve division posterolateral ap- C3-C4-2 neurinoma-2
(n=14) proach, lateral ap- C7-Tul -2 MPNST-2
proach
Tumors originating from the anteri- anteriolateral approach C3-C4-2 neurofibroma-1
or root with paravertebral extension C4-C5-1 neurinoma-1
(n=3) MPNST-1
tumors of spinal nerves originating posterior approach, C6—C7-2 neurof_lbroma—l
from the dorsal root with paraverte- lateral approach C7—Tul -1 neurinoma-1
bral extension (n = 3) MPNST-1
Tumors originating from the gan- Cl-C2-2
glionic area of a peripheral nerve extreme Iatehral ap- C2-C3-1 neurofibroma-1
with predominant paravertebral ex- lateral apror?);ch ante- C4-C5-2 neurinoma-4
tension (n = 8) rioIateFr)aFt)I apprc’>ach C5-Ce6-1 MPNST-3
C6 — Tul-2
Tumors originating from the gan- lateral approach, ante-
glionic area of a peripheral nerve riolateral appré)ach C4-C5-1 neurofibroma-1
with predominant intracanal exten- C5-C6-1 neurinoma-1
sion (n = 2)
Tumors originating from the gan- .
glionic area of a peripheral nerve lateral approach, ante- C3-C4-1 neurinoma-1
with concurrent paravertebral and riolateral approach C4-C5-1 MPNST-1
intracanal extension (n = 2)
Tumo_rs _orlglnatmg from th? post- lateral approach, ante- C3-Ca-l neurofibroma-1
ganglionic area of a nerve with pre- - C4-C5-1 .
dominant paravertebral extension (n riolateral approach C5-Co6-1 neurinoma-3
P ( MPNST-1
=5) C6-C7-2
Tumors originating from the post- lateral approach, ante- C2-C3-2 neurofibroma-1
ganglionic area of a peripheral riolateral appréach C3-C4-1 neurinoma-2
nerve with paravertebral and intra- C5-C6-1 MPNST-1
canal growth (n = 4)
Tumors originating from a periph- lateral approach, ante- C3-C4-1 neurofibroma-1
eral nerve with paravertebral and riolateral approach C5-C6-1 neurinoma-1
intracanal growth (n = 3) C6 —Tul -1 MPNST-1

During the operation, we have identified visual
criteria that are characteristic for MPNST, namely:
characteristic impairment or absence of a fibrous
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account the prevalence of the soft consistency of
these tumors, they pass through the intervertebral
foramen and reach significant sizes in extraverte-
bral area, with signs of varying degrees of invasive
severity.

Histologically, MPNST is a heterogeneous tu-
mor in different zones and cell ratios, with poly-
morphic spindle-like cells, dense growth plates,
hyperchromic cell nuclei, numerous mitoses, in-
cluding pathological ones. Sometimes the distorted
giant "monster cells" are visualized. Depending on
the degree of aplasia, the number and prevalence of
hemorrhages and necrosis foci are variable. The
index of proliferation (Ki - 67) in MPNST tissue
significantly fluctuated and ranged 7 to 44% in dif-
ferent observations, requiring a quantitative evalua-
tion for Grade determination. The severity and den-
sity of stroma in different areas is different (numer-
ous foci of myxomatosis and hyalinosis). Specific
structural features of this tumor group include the
features of the stromal component, which potential-
ly affect the tissue differentiation of neuronal pool
of tumor proliferating tissue (peculiarities of micro-
environment). MPNST with the mesenchymal dif-
ferentiation demonstrated the most malignant
course. The peculiarities of the stromal-
parenchymal relations in the tumor require the
evaluation of three different sites of the tumor node
and determination of proliferation index and its
mean values. MPNST with neuronal differentiation
should be differentiated from peripheral gan-
glioneuromas, neuroblastomas and a group of pe-
ripheral primitive neuroectodermal tumors.

Thus, MPNST is a complex pathology that re-
quires clinico-morphological comparisons, a team
approach invloving oncologists, and further in-
depth study.

Regression of neurological deficit correlated
with the histological variant of a tumor. MPNST
presented with a faster and more expressed neuro-

Conclusions

e Determination of the operation tactics and
the choice of surgical approach is an important
component for achieving long remission. The
choice of an adequate approach makes it possible to
remove the tumor totally and reduce the time of
intervention, blood loss, injuries to the nervous
structures during tumor removal.

e Corrected patient pathway and diagnostic
measures over time allow to detail localization,
prevalence, degree of compression of the spinal

https://doi.org/10.21272/jcemr.2018.6(4):432-438
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logical symptoms and signs. The prognosis for fur-
ther recovery is more favorable for benign forms.

Discussion. All tumors are subject to operative
treatment from the surgical point of view. The main
purpose of such operations is the total removal of
the tumor. Surgical approaches vary significantly,
depending on the peculiarities of localization in
relation to the diameter of the spinal cord at certain
levels of cervical spine [5].

Whereas surgical removal of tumors located on
the dorsal or dorsolateral surface of the spinal cord
is usually carried out using cervical midline ap-
proach and does not cause any special complexity,
for the tumors that cause compression of the ven-
trolateral or ventral surface of the spinal cord surgi-
cal intervention becomes considerably more com-
plicated and requires experience and special train-
ing.

At the preoperative stage it is necessary to sub-
stantiate the choice of surgical approaches, which
should provide optimal visual control of tumor re-
moval and the state of nervous structures, providing
a personified treatment strategy.

Diagnosis of MPNST requires further consulta-
tions with the neuro-oncologist including planning
of combined treatment (radiothera-
py/chemotherapy). In 70% of cases, this group of
tumors shows a rapid prolonged growth. In our pa-
per we noted that the rate of tumor relapses depends
on the size of the tumor, the presence and preva-
lence of tumor invasive growth, the correctness of
the ongoing adjuvant therapy. With MPNST having
significant size at the initial admission, re-operation
was performed on average after six months. Com-
bined treatment along with oncologists led to pro-
longation of the time from the first operation to re-
operation for up to one year. Taking into account
the above, further treatment strategy aimed at the
local irradiation of the tumor burden after surgery
must necessarily be carried out in a short time.

cord before operation and to optimize the stage of
planning and extent of surgery.

e A factor that limits the possibility of
MPNST eradication is its wide invasion with para-
vertebral extension and high rates of proliferative
activity.

e Quality of life of patients and postopera-
tive complications correlate not only with tumor
size and radical nature of intervention, but also with
histological variants of tumors.

© CymCbKuil fep>KaBHUii yHiBepcuTeT, 2018
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