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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
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Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Relevance of study: The incidence of vestibular schwannoma
(VS) increased largely within the last 50 years from 1,5 cases
per 100 thousand persons to 4,2 (for the last decade). The
approaches to the management of VS patients vary significantly
in different medical centers and different countries. The search
for the consensus in selecting strategy of VS treatment based
on systemic clinical-and-functional assessment of treatment
outcome is topical nowadays.

The aim of study: To analyze the clinical-and-functional early
postoperative outcome of the surgical treatment of vestibular
schwannoma depending on the stage of the disease.

Materials and methods: The findings of the examination
and the outcomes of the surgical treatment of 27 VS patients
were retrospectively analyzed. The patients were treated at
the Department of Subtentorial Neurosurgery of the State
Institution "Romodanov Institute of Neurosurgery of the NAMS
of Ukraine" in 2018-2019. According to Koos classification,
three groups of the patients were delineated for the analysis of
the results of the study, namely, group 1 (Koos IT) — 8 (29,6 %)
patients; group 2 (Koos III) — 6 (22,2 %); and group 3 (Koos IV)
— 13 (48,2 %). The complex clinical examination, in particular
clinical-and-instrumental otoneurological examination and the
evaluation of the neurological status according to the Scale
for the assessment of the functional treatment outcome were
performed preoperatively and early postoperatively. The data
were statistically processed.

Results and their discussion: In the patients with small tumors
(group 1, Koos II), the socially useful hearing on the affected
side was preserved preoperatively necessitating the caution for
selecting the treatment strategy in these patients. When pre- and
postoperative clinical symptoms were compared in group 1, the
statistically significant worsening of the hearing to the socially
non-useful, the unilateral subjective tinnitus, the dysfunction of
the facial nerve, the decreased sense of taste/loss of taste on
the anterior 2/3 of the tongue on the affected side were found.
Upon the surgical treatment, the rate of the neurological deficit
increased, and the severity grade of the neurological deficit
increased by about 10 points.

The overall preoperative score in group 3 (Koos IV) was
significantly different from that in other groups. The progression
of the disease to the stage of Koos IV results in the neurological
deficit that is equivalent by the set of the neurological symptoms
and their severity to that in early postoperative period in patients
with Koos III. In group 3, the rate of the dysfunction of the
facial nerve and the caudal group of the cranial nerves increased
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postoperatively with concomitant decreased sense of taste/loss
of taste on the anterior 2/3 of the tongue on the affected side and
statocoordinatory impairments.

The overall preoperative score differed significantly between
all groups. In group 3, the postoperative overall score did not
differ from preoperative one, although the postoperative overall
score in group 3 (Koos 1V) differed significantly from that in
other two groups.

Conclusion: The proposed scale for the assessment of
the functional outcome of the VS treatment is versatile and
represents the integral element of the systemic assessment of
the clinical-and-functional status of VS patient. There are good
reasons to integrate proposed scale into the general scheme
of the medical care for VS patients allowing for the objective
assessment of the otoneurological patterns in the patients in the
dynamics of the treatment.

The analysis of our own findings and the literature data
proved the relevance of the problem requiring further task-
oriented scientific inquiry. The important aspects of the
problem relate to the optimization and improvement of the
diagnostic and treatment strategy according to the principles of
individualization and multimodality allowing for increasing the
level of consensus and improving the functional outcome of the
treatment.

Key words. Vestibular schwannoma, diagnostics, stage,
facial nerve, surgical treatment, scale, clinical symptom,
cerebellopontine angle, hearing loss, treatment strategy,
statocoordination disorders.

Introduction.

The vestibular schwannoma (VS) is the most frequent
extracerebral tumor of the cerebellopontine angle (CPA). The
incidence rate of VS rose substantially within the last 30 years
since 1,5 up to 4,2 per 100 thousand persons (for the last decade)
[1,2]. The great majority of VSs (95 %) are unilateral sporadic
tumors accounting for about 6-8 % of all primary intracranial
tumors and 80 % of the neoplasms located in the CPA [3,4].

Currently, the international recommendations on the diagnosis
and treatment of VS are not available. The approaches to the
management of VS patients vary significantly in different
medical centers and different countries. It looks like the
decision-making in selecting the appropriate treatment strategy
depends largely on the personal preferences and experience
[5]. As a result, the selection of the treatment strategy for
VS patients remains a point of controversies. There are three
major options for managing VS patients: surgical resection of
tumor, radiotherapy — stereotactic radiosurgery or fractional
stereotactic radiotherapy, and wait-and-see approach providing
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the active dynamical monitoring with regular otoneurological
and neurovisualization checks [6].

The surgical resection is the conventional treatment of VS.
The technique of the surgical treatment is constantly improving
allowing not only saving patient's life and keeping the integrity
of the cranial nerves (CN) but also maintaining the functional
state and the quality of life minimizing intra- and postoperative
complications.

A comprehensive assessment of the functional outcome and the
quality of life in patients following VS resection presents certain
difficulties. It is true that historically the functional outcome of
the treatment is assessed firstly by the sparing of the function of
facial nerve and the acoustic portion of the vestibulocochlear
nerve (requiring the quantitative data with exact values or the
range of the values) and by the control of tumor growth.

Currently, the management of VS patients varies significantly
in different medical centers and different countries. The lack of
the unified concepts as to VS diagnosis and treatment results in
difficulties and delays in clinical decision-making [7,8]. Taking
into account that the unified approach for VS diagnoses and
treatment is lacking sometimes even within the same medical
center, the other factors such as the expertise and experience of
the personnel as well as the availability of the modern diagnostic
means, and equipment could be brought to the forefront as more
significant predictors for selecting the treatment strategy than the
age of the patient or tumor size [9]. The outcomes of the surgery
are difficult to compare since the experience of the surgeon is
non-controlled parameter for being validated; moreover, the
surgical techniques and indications for the surgery may differ
substantially. Therefore, the assessment of treatment outcome
will not be consistent [10].

Our more than 20-year experience of specialized medical care
for neurosurgical patients at the tertiary hospital in the setting of
the academic institution with diagnosis and treatment provided
for at least 50 newly diagnosed VS patients annually made it
possible to develop the scale for the assessment of indicators
signifying the quality of the surgical treatment of VS patients
[11]. Nowadays, the scale is further updated and improved; the
scale is modified, and its edited version is named as — The scale
for the assessment of the functional treatment outcome (SFTO).

Nevertheless, the discussion on the search for the consensus
in the rational selection of treatment strategy of VS based on
the systemic clinical-and-functional assessment of treatment
outcome is still open and relevant.

The aim of study is to analyze the clinical-and-functional early
postoperative outcome of the surgical treatment of vestibular
schwannoma depending on the stage of the disease.

Materials and Methods.

The findings of the examination and the outcomes of the
surgical treatment of 27 VS patients (code D 33.3 according
to the International Classification of the Diseases, 10% edition)
were retrospectively analyzed. The patients were treated at
the Department of Subtentorial Neurosurgery of the State
Institution "Romodanov Institute of Neurosurgery of the NAMS
of Ukraine" in 2018-2019.

Criteria of inclusion: unilateral primary solid VS that was not
previously treated by surgery or radiation therapy; age over
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18 years; pre- and postoperative otoneurological examination;
pre- and postoperative MRT with intravenous paramagnetic
contrast pre- and postoperatively; gross total or near total tumor
resection; histological verification of the diagnosis.

Criteria of exclusion: age below 18 years; neurofibromatosis
type II (taking into account specific features of etiopathogenesis
and clinical picture of multifocal lesion); subtotal and partial
resection of tumor; lack of pre- and postoperative otoneurological
examination and pre- and postoperative MRT with intravenous
paramagnetic contrast; lack of histological verification.

Currently, 4 grades of the completeness of VS rejection are
delineated: gross total, near total (> 95 %), subtotal (< 95 %),
partial [12].

In practical neurosurgical activity, the Koos grading scale based
on the evaluation of tumor size and its relation to the adjacent
brain and cranial structures is a frequently used classification
system for assessing the stage of VS [13]. According to Koos
classification, three groups of the patients were delineated in our
study, namely, group 1 (Koos II) — 8 (29,6 %) patients; group 2
(Koos III) — 6 (22,2 %); and group 3 (Koos IV) — 13 (48,2 %).
The groups were characterized as follows: Group 1 (Koos II)
— tumor extends into the cerebellopontine angle, size below 20
mm (Figure 1); group 2 (Koos III) — tumor extends to pons but
does not displace it, the forth ventricle is not affected, tumor size
is 21-30 mm (Figure 2); group 3 (Koos IV) — tumor compresses
pons and the forth ventricle, tumor size exceeds 30 mm (Figure 3).

Patients were examined following the protocol for the
management of patients with cranial nerve tumors of the
posterior fossa [14]. The general clinical examination, laboratory
tests and clinical neurological examinations were performed for
assessing pre- and postoperative course of the disease.

The score of all but one patient according to Karnofsky
performance scale was estimated as 80-100 (compensated
state), and in one patient subcompensated state was evident (70
points).

Figure 1. Patient of the clinical group 1 (Koos II). VS on the left. Brain
MRI (TI1-weighed image with intravenous paramagnetic contrast,
axial view).
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Figure 2. Patient of the clinical group 2 (Koos III). VS on the right.
Brain MRI (Tl-weighed image with intravenous paramagnetic
contrast, axial view).

Figure 3. Patient of the clinical group 3 (Koos IV). VS on the left. Brain
MRI (T1-weighed image with intravenous paramagnetic contrast,
axial view).

The complex clinical and instrumental otoneurological
examination and the assessment of the neurologic status
according to SFTO were performed preoperatively and within
4-10 postoperative days (depending on the severity of state and
the level of patient's consciousness). Such assessment comprised
the analysis of the complaints, the standard otoneurological
examination (anterior and posterior rhinoscopy, otoscopy,
oropharyngoscopy), the qualitative analysis of the innervations
by CN (1, V, VII, X, IX, XII), and the assessment of the function
of the acoustic and vestibular analyzers.

SFTO comprises the assessment of 12 clinical symptoms
scored from 0 — absence of the symptom to 1/2/3 — slight,
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moderate, severe manifestation of the clinical symptom,
correspondingly. Unit 1 comprises the assessment of the
hearing function according to Gardner-Robertson scale (GRS)
[15,16]. Unit 2 comprises the assessment of the preservation
of acoustic nerve function according to House-Brackmann
scale (HBS) [17,18]. The rest of the clinical symptoms are
assessed by recording the objective features according to the
rank scale. The scores from 8 to 12 are taken for O (the absence
of the corresponding symptom) and 2/4 — moderate or severe
manifestation of the corresponding symptom. When the
symptom could not be assessed, the corresponding scores are
not taken into account. Then the overall score is calculated as
the sun of the scores in each units (minimal sum is 0, maximal
— 41). The empirical limits have been taken for the ranges of
the overall scores corresponding to slight, moderate, or severe
grade of the neurological impairments, correspondingly.

The standard audiometry was provided with MA-51
audiometer (Germany) in compliance with the established
standards.

For brain MRI, the high-field units were used with magnetic
field induction of 1.5 T and higher. The sequences with
intravenous paramagnetic contrast were obligatory.

The tumor was resected through the suboccipital retrosigmoid
approach. The near total resection was performed in 9 (33.3
%) patients including one patient from group 2 and 8 patients
from group 3. The gross resection was performed in 18 (66.7
%) patients including 8 patients from group 1, 5 patients from
group 2, and 5 patients from group 3.

In 10 (37 %) patients, ISIS IOHM system (Inomed, Germany)
was used for intraoperative neurophysiological monitoring.
The monitoring included electromyography (t-EMG, f-EMG)
of CN V, VII, X, XI, XII combined with recording of acoustic
brainstem and somatosensory evoked potentials. Otherwise,
the preservation of the facial nerve function was assessed using
NIM 2/0 (Nim Eclipse Medtronic, CIIIA) system.

All patients were discharged in the satisfactory condition for
the follow-up on the outpatient bases at their places of residence.

The data were processed and analyzed with the aid
of STATISTICA 10 (StatSoft Inc., USA, license Ne
STA862D175437Q) and SPSS 17.0 (IBM, USA). Taking
into account that the sample size was small, the quantitative
variables were compared with the aid of non-parametric
methods using Mann—Whitney U-test for independent groups
and Wilcoxon matched pairs test for dependent groups. For
the comparison of the independent groups by the qualitative
characters, the contingency tables were analyzed using two-
tailed Fisher exact p-test; when the absolute frequencies were
less than 10, continuity-corrected Yates Chi-square test was
used; for dependent groups, McNemar's test was applied [19].

The quantitative variables were presented as means with
standard deviation (M + SD) in case of the normal distribution
or as median with 25 %-75 % interquartile range (Me [Q1;Q3])
when the distribution of the variables was deviated from normal
one. For the qualitative attributes, the numerical values with
percent of the total were given. The difference were considered
as statistically significant when p < 0,05.
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All the patients gave their informed consent in written for
participation in the study according to Helsinki Declaration
of the World Medical Association on the Ethical Principles
for Medical Research Involving Human Subjects (1964—
2008), Directive 86/609 of the European Community on the
participation of human subjects in medical-and-biological
research as well as the Order by the Ministry of Health of
Ukraine No. 690 of 23.10 2009 with the amendments.

Results and Discussion.

The group of VS patients under study comprised 27 patients
— 6 males (22,2 %) and 21 females (77,8 %) aged 22-69. The
median age was 50 [33; 66] years (in males — 41 [29; 46], in
females — 52 [37; 67]. The difference between the median age of
female and male patients was not significant (p > 0,05).

The duration of the disease starting from the first symptoms
varied largely from 1 month to 20 years (36 [12; 54] months). It
seems that patients sometimes were not wary of the loss of hearing
and some new symptoms for a long time. This fact may explain
such variability of the time when the tumor was first diagnosed.
Because of such differences in the duration of the disease,
tumor size in patients varied largely. The size of the tumor was
assessed by the largest extrameatal diameter according to MRI
findings obtained with intravenous paramagnetic contrasting
taking into account intrameatal portion of tumor [20].

Neither dextral nor sinistral preference for tumor location was
evident (p = 0,09). Right-sided tumor was detected in 15 (55,6
%) patients and left-sided — in 12 (44,4 %) patients.

Histologically, plexiform schwannoma or cellular
schwannoma, anaplasia grade I was confirmed in all patients
under study.

The first step for solving the aim of the study was to compare
in-group and between-group differences in the rates of clinical
(otoneurological) symptoms pre- and postoperatively (Table 1).

The statistically significant differences in the preoperative

percentage of the patients with socially useful hearing on the
affected side were found when patients in group 1 with small-
size tumors (Koos II) were compared with patients of other
two groups (2 = 6,237; p = 0,01). In group 2 (Koos III), the
significant differences for any clinical (neurological) symptom
being indicative of CPA involvement were not found. In
group 3 (Koos IV) comprising patients with large-size tumors
compressing brainstem and the fourth ventricle, the significant
differences were confirmed for all clinical symptoms specific
for CPA lesions. The most significant differences were
demonstrated for socially non-useful hearing (¥2 =10,99; p =
0,0007), dysfunction of caudal group CN (32 =10,9 p = 0,0007),
and statocoordination disorders (¥2=16,736 p = 0,002).

When the postoperative rates of the clinical neurological
symptoms were compared between groups, the significant
increase in the rates of the symptoms was not observed. Only
in group 3 (Koos IV), the significant increase in the rate of
the dysfunction of caudal group CN (¥2 = 4,305 p = 0,03) and
statocoordination disorders (32 = 7,994 p = 0,005) was evident.

When pre- and postoperative rate of the clinical symptoms was
compared in patients of group 1 with small-size tumors (Koos
1), significant differences were demonstrated for all clinical
symptoms. In particular, postoperatively the neurological deficit
was found to increase significantly (hearing decline to socially
non-useful hearing (McNemar's 2 = 5,42; p=0,02), appearance
of the unilateral subjective tinnitus on the affected side
(McNemar's 42 = 5,42 p = 0,02), FN dysfunction (McNemar's
x2 = 4,05 p = 0,04), decreased sense of taste/loss of taste on
the anterior 2/3 of the tongue on the affected side (McNemar's
x2 =5,04 p = 0,02). Although the changes in the dynamics pre/
postoperative) of the clinical symptoms are noticeable in group
2 (Koos III), the differences are not significant. In group 3 (Koos
IV), the neurological deficit was found to increase significantly
postoperatively. Namely, FN function deteriorated (McNemar's
x2 = 9,025 p = 0,003), decreased sense of taste/loss of taste on

Table 1. Pre- and postoperative distribution of the rates of otological and neurological symptoms in groups under study.

Preoperative Postoperative
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
Clinical symptom (Koos II) (Koos III) (Koos 1V) (Koos II) (Koos III) (Koos 1V)
n=8) (n=16) n=13) m=28) (n=16) n=13)
abs. % abs. % abs. % abs. % abs. % abs. %
FN dysfunction on the affected side 0 0 2 333 2 154 5# 62,5 4 66,7 10## 76,9
Socially useful hearing (class I-II accordingto |, .
GRS) on the affected side 7 87,5 4 66,7 |1 7,7 1 12,5 0 0 0 0
Socially non-useful hearing (class III-IV -
according to GRS) on the affected side ! 125 12 33 12 923 T# 87,5 16 10013 100
Unilateral subjective tinnitus on the affected side 1 12,5 2 33,3 12%* 923 T# 87,5 6 100 13 100
Decreased corneal reflex, transient facial paresthesia
and/or hypoesthesia on the affected side 0 0 3 >0 13 100 |5# 62,5 4 66,7 12 92,3
Decreased sense of taste/loss of taste on the
anterior 2/3 of the tongue on the affected side 0 2 3312 154 |5# 625 14 66,7 10## 76,9
Dysfunction of caudal group CN 0 0 0 0 4* 30,8 |0 0 0 0 5* 38,5
Statocoordination disorders 0 0 2 33,3 13** 100 0 0 6 100 13**% 100

Note. Between-group differences in the pre/postoperative rates of the clinical symptoms are significant at *p < 0,05, **p < 0,01 (x2 test with
Yates continuity correction). In-group differences in the pre/postoperative rates of the clinical symptoms are significant at #p < 0,05, ##p < 0,01

(McNemar's y2 test with Yates continuity correction)
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the anterior 2/3 of the tongue on the affected side was observed
(McNemar's 2 = 9,025 p = 0,003); for other clinical symptoms
only slight trend for their increase was detected.

Currently, microsurgery is considered as an optimal treatment
modality for VS at Koos III-IV stages. Our findings are in line
with this point of view. Nevertheless, both literature data and
our own findings allow us to put forward the putative concept
considering the subtotal tumor resection for preserving FN
function followed by stereotactic radiosurgery as an effective
treatment option for patients with VS, Koos III-1V [21]. Subtotal
resection aimed at decreasing tumor volume and regressing
the symptoms caused by mass effect allows rendering tumor
volume compatible with adjuvant stereotactic radiosurgery
[22].The choice of the treatment strategy for patients with
small-size tumors (Koos I-II) deserves special attention. The
epidemiological data of the recent decade demonstrate five-fold
increase of the diagnosed VS cases. This could be explained by
the broad access to the sensitive neurovisualization techniques
allowing for the detection of tumors sized 2-3 mm [23]. Due to
such progress, the diagnostic tumor size decreased from 26 mm
to 7 mm and the age at diagnosis increased from 49 to 60 years
[24]. Up to 25 % of tumors are diagnosed by chance [25,1].
Incidental findings of VS increase the risk of overtreatment
in patients who would not have been diagnosed otherwise
throughout their lives [24]. Hence, there is a change of views
on the treatment strategy towards conservative approach [26].

In recommendations by European Association of Neuro-
Oncology (2020) on VS treatment, three variants of clinical
course of small-sized tumors have been delineated with
principles of the selection of treatment strategy being considered
[27]. In the case of asymptomatic tumors, the observation is the
best choice. As alternative approach, radiosurgery is possible
for controlling tumor growth and preserving CN function over
the long term. Some risk of CN dysfunction or worsening of
quality of life as a remote consequence following stereotactic
surgery exists. If the long-term preservation of CN function is
the major goal of the treatment, even surgical intervention is
possible, while the risk of any functional deterioration is rather
high up to 50 %. Therefore, the authors do not recommend
surgery as treatment choice for asymptomatic patients.

One of the major arguments in favor of wait-and-see approach
is that in 58—71 % of cases, small-sized VS do not increase in
size as was shown by Fieux et al. in the cohort of 1105 VS
patients [28]. Moreover, even if tumor growth occurs, the
transfer to the active treatment is not indispensable. In fact, the
non-effectiveness of the conservative treatment of intrameatal
VS is not more than 15 % even in the studies with 10-year
follow-up [29]. The retrospective analysis of the statistical data
of the respected USA program providing information on cancer
statistics (SEER) points to the fact that the share of wait-and-
see approach in management of VS patients tends to increase
especially in elderly patients with small-sized tumors. According
to the forecasts, up to 2026, in 50 % of newly diagnosed VS,
wait-and-see approach would be the first option [30].

In case of vestibular and/or hearing symptoms due to
small-sized VS, more active strategy is indicated as to avoid
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further exacerbation. In these cases, radiosurgery rather
than microsurgery provides more opportunities for hearing
preservation with less risk of the paresis of facial mimic muscles.
Meanwhile, the grade of the severity of hearing impairment has
not been specified.

In patients with complete loss of hearing, the aim of the
treatment consists in control of tumor growth and preservation
of FN function. Usually, the wait-and-see approach is the first
line choice since any other functions remain non-impaired for
a long time. Radiosurgery or microsurgery may be appropriate
for providing long-term control of tumor growth and effective
treatment. While the risk of damaging FN following radiosurgery
or microsurgery is relatively low, radiosurgery is the preferred
method when the major objective of the treatment is control
of tumor growth [27]. It should be noticed that most guideline
recommendations have evidence-based level III and strength
level C.

At the second step of our study, we calculated the overall pre-
and postoperative score by SFTO according to the grades for the
assessment of the clinical (neurologic) symptoms that we have
proposed (Table 2).

The in-group differences of the overall SFTO scores
(preoperative vs. postoperative) are significant at #p < 0,05; ##p
< 0,01 (Wilcoxon test).

The differences in preoperative overall SFTO scores between
group 1 (Koos II) and group 2 (Koos III) are statistically
significant. The postoperative overall score in group 1 (Koos II)
and group 2 (Koos III) increased significantly as compared to the
preoperative score while no difference between postoperative
overall score in group 1 (Koos II) and group 2 (Koos III)
was evident. It should be noticed that in group 1 (Koos II),
postoperative rate and severity grade of the neurological deficit
increased by about 10 points. The postoperative overall SFTO
score in patients of group 3 with large-sized tumors compressing
brainstem (Koos 1V) differed significantly from that in other
two groups. Nevertheless, in-group comparison of pre- and
postoperative values did not reveal significant differences. This
could be explained by the preoperative neurological deficit.
Therefore, upon progression of the disease to Koos 1V, the
preoperative neurological deficit is equivalent by its structure
and severity to that in early postoperative period in Koos III
patients.

To sum up, we have analyzed the use of SFTO for the
assessment of the clinical-and-functional outcome in the setting
ofthe surgical treatment of VS patients depending on Koos grade.

Table 2. The overall pre- and postoperative SFTO score in the clinical
groups.
Group Overall SFTO score Me [Q1;Q3]

Preoperative Postoperative A score

group 1 (Koos II) 1[0,5;3] 1179,5;11,5]# |9.5[7;10]
group 2 (Koos III)  5,5[4;9]** 12[10;13]# 6[5;7] *
group 3 (Koos IV)  12[11;24]** 15[12;20]**  1[0;4]**

Note. The differences of the overall SFTO scores (preoperative
vs. postoperative) between the clinical groups (KOOS grade) are
significant at *p < 0,05; **p < 0,01 (Mann-Whitney U-test).
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The advantage of this scale consists in the express assessment
of the otoneurological symptoms with accompanying decrease
in the subjectivity element when the treatment outcomes as well
as otoneurological symptoms assessed by different specialists
are to be compared. Pre and postoperative scores provided by
SFTO are beneficial for the patients allowing him to cope with
the complaints arising in the psychoemotional setting that may
even surpass the real physical deficit.

One of the limitations of our study to be noted is the small
sample size that impedes the statistical power and does not permit
to assess predicatively different factors possibly affecting the
outcome of the surgery such as, for example, the density of the
tumor and the completeness of tumor resection. So far, there is
no complex analysis of the functional outcome of the treatment
and the quality of life of VS patients depending on the treatment
modalities with patients' stratification by the size of tumor,
incidental vs. non-incidental findings underlying the diagnosis,
the age of patients, the concomitant pathology, the extent of
tumor resection, the rate of tumor growth, the preservation of
hearing and facial nerve function, the control of the vestibular
impairments. The analysis of the parameters stated above could
affect the choice of the rational treatment strategy allowing for
developing multiparametric model for assessing the behavior of
tumor in each individual case (forecasting the progression of
symptoms and finding possible correlations). In our next studies,
we shall attempt to stratify patients by the risk (low, moderate,
high) of potential tumor growth extending the follow-up with
the aim of selecting the rational treatment strategy. Personalized
medicine is a medical model that separates people into different
groups with the final treatment strategy being tailored to the
individual patient based on their predicted response [31]. Not
less important is involvement of patients to the discussion of
their treatments and the possible consequences. Prior to surgery,
patients should be informed on the probability of preservation
of hearing and facial nerve function.

All points stated above combining with the variety of methods
used in the management of VS patients represent a serious
problem for implementation of the national guidelines.

Conclusion.

The proposed scale for the assessment of the functional
outcome of the VS treatment is versatile and represents the
integral element of the systemic assessment of the clinical-
and-functional status of VS patient. There are good reasons to
integrate proposed scale into the general scheme of the medical
care for VS patients allowing for the objective assessment of
the otoneurological patterns in the patients in the dynamics of
the treatment.

The analysis of our own findings and the literature data
proved the relevance of the problem requiring further task-
oriented scientific inquiry. The important aspects of the
problem relate to the optimization and improvement of the
diagnostic and treatment strategy according to the principles of
individualization and multimodality allowing for increasing the
level of consensus and improving the functional outcome of the
treatment.
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PE3IOME

AKTYyaJIBHOCTB

3aboneBaeMocTh  BecTHOYNsipHOW — mBaHHOMo#  (BIII)
3HAYUTENBHO YBEJINUMIIACH 32 TIOCIEHNE ToJIBeKa ¢ 1,5 ciydaeB
Ha 100 000 yenoBek B rox 1o 4,2 - B IOCIAEIHEE JCCITHICTUE.
IToaxonpl k MeHemkMeHTy 3aboneBanust BIIl 3HaunTenbHO
OTJIMYAIOTCS B PA3IMYHBIX MEAMIMHCKHUX IIEHTPax M CTpaHax.
Ilouck KoHCeHCyca B BBIOOpE palMOHATIBHON TaKTHUKU
BeleHus nanueHToB ¢ BIII Ha OCHOBE CHCTEMHOH KIMHMKO-
(YHKIMOHATBHOW OLEHKH pPEe3yJIbTaTOB JIEYEHHsI OCTaeTCs
OTKPBITBIM U aKTYaJIbHBIM.

Heas  padoTel —  OPOAHATU3UPOBATH  KIMHHUKO-
(YHKIMOHANBHBIA  pe3yJbTaT  XHPYPTrHYECKOTO  JICYCHUS
MAlMeHTOB C BeCTHOYJISIPHOM IIBAHHOMOW B 3aBHCUMOCTH OT
CTaJ UM 3a00JIeBaHUs B paHHEM IOCICONEPAIMOHHOM MEPHOIE.

Marepuansl u MeToAbI HcciaeqoBanusi Pabora ocHoBaHa
Ha PETPOCHEKTHBHOM aHajHM3e pe3yJIbTaToB 00CIEeIOBAHMS
U Xupyprudeckoro yedenus 27 maruentoB c¢ BIII, xoropsie
HaXOJWJIKCh B OTACJICHUH CyOTEHTOPUAIBHON HEHPOXUPYPrun
I'ocynapctBenHoro yupexzacHus «MHCTUTYT HEHpOXUpPYypruu
uM. akaj. A.Il. PomonanoBa HAMH VYkpaunsi» B 2018 — 2019
rr. HaOmioneHust pacnpepenuiym Ha TpW Tpynmbl: rpynma |
(cragusa Koos II) — 8 (29,6%) namuenTa, rpynmna 2 (Koos III) —
6 (22,2%) u rpynma 3 (Koos IV) — 13 (48,2%). Bcem 601bHBIM
IIPOBEAECHO KOMITJICKCHOE 00CiIeI0BaHNE, B YaCTHOCTH KIIMHUKO-
WHCTPYMEHTAJIBHOE  OTOHEBPOJIOTMYECKoe  00Ciel0oBaHHe
U OIleHKa HeBpoJyiorudeckoro craryca mo Illkame oueHku
¢byHKoHanbpHOTO pe3ynbrara Jedenus (LLIODPJT) o u nocne
XUPYPTUYECKOTO JIEYEHHS B PpaHHEM IIOCICONEPAIHOHHOM
nepuoie. AHaIu3 pe3yabTaToOB IPOBOJIMIICS C HCTIOJIB30BaHUEM
CTaTUCTHYECKUX METOJIOB.

Pe3yabTaThl u 00Cy:KIeHHE

¥V marnuenToB rpyms! 1 (Koos II) ¢ HeGonbmmumuy omyxossmu
CTATUCTHYECKH  JOCTOBEPHO MOIATBEPKIEHO COXpPaHEHUE
COLMAIILHO TMOJE3HOTO ClIyXa Ha CTOPOHE IOpaXeHUs M0
omepanuy, MaHHBI (akT 00yCIaBIMBAE€T OCTOPOKHOCTH IpPHU
BBIOOpE JIEUeOHONW TaKTUKU y 3THX manueHToB. [Ipu onenke
KIMHUYECKOM KapTHHBI B JAHHOH TpyIIe MalUeHTOB 10 U
Iocjie ONEpaldd BBIBIEHO CTATHCTUYECKH JIOCTOBEPHOE
CHIDKEHHE CllyXa JI0 COLHUAJIBHO HEMOJIE3HOTO YPOBHS,
MOSIBJIGHUE OJHOCTOPOHHETO CYOBEKTHBHOIO IyMa B YXe€,
JUCOYHKIMH JIMIEBOTO HEpBa, CHIKEHUs/BBINAJCHUS BKyca
Ha TepefHuX 2/3 s3bIka Ha CTOPOHE MOpakeHUs. BrisiBieHa
CTaTUCTHYECKH JOCTOBEpHAs pa3HMIAa 3HAYCHHH CyMMapHOTO
6aa HIODPJI no onepannu mexay rpynmnamu 1 (Koos II) n 2
(Koos IIT). Cymmapnsrtii 6amt B rpymmax 1 (Koos IT) u 2 (Koos
IIT) nocne onepanuu cTaTUCTUYECKU JOCTOBEPHO YBEIUUUIICA,
OJTHAKO MEXIy COO0H He OTIHYaIC. XUPYyprudecKoe JIeUeHHe
B rpymne 1 (Koos II) npuBoamio K yBeITHUEHHIO YacTOTHI U
CTETICHN TSDKECTH HEBPOJIOTHUYECKOTO AedunuTa modyru Ha 10
6anoB o IHODPJL.

CTaTHCTUYECKH JOCTOBEPHOW PA3HUIBI MEXKAY CYMMAapHBIM
6amom IIODPJI mo m mocne omeparuu B rpymnme 3 (Koos
IV) He BBISBIEHO, HO CTATUCTHYECKH JOCTOBEPHO OTIMYAJICS
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ot 1 u 2 rpynmnsl. [IporpeccupoBanue 3a0oseBaHus 10 CTaANU
Koos IV npuBomuT K pa3BUTHIO HEBPOJIOTHIECKOTO AeULINTA,
SKBHUBAJEHTHOIO IO COCTaBY M CTEHNEHHM BBIPAXKEHHOCTU
HEBPOJIOTHYECKUX CHMIITOMOB B paHHEM IIOCICONEPAIHOHHOM
nepuone npu craauu Koos III.

3aki04ueHne

[pemnosxeHHast Kaia ONEHKH (PYHKIIMOHAIBHOTO Pe3yIbTaTa
JIEYeHUs] — YHHUBEpCaJbHA U MOXET CTaThb JJIEMEHTOM
CHCTEMHOH OLIEHKH KJIMHHKO-()YHKIIMOHAJIBHOTO CTaryca
narrienta ¢ BIL. Ee nienecooOpa3Ho HHTETpUpOBaTh B OOMIYIO
CXeMy MeIUIMHCKON rmoMoun 6oibHEIM ¢ BIII, 30 mo3BoiuT
00BEKTHBH3HPOBATH TUHAMUKY OTOHEBPOJIOTHUCCKON KAPTHHEI
3a00JIeBaHMS B ITPOIIECCE JICUEHHSL.
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[IpoBeneHHBINi aHAaMM3 COOCTBEHHBIX HAONMIOJCHUN U
JUTEPATyPhI TOKA3aJ] aKTYATbHOCTH TPOOJIEMBI, HEOOXOJUMOCTb
JNANbHEWIIEr0 LieJIeHANpaBIeHHOr0 HAy4yHOro TIOMCKa ee
pemieHus. DTO KacaeTcs, MPeXIEe BCEro, ONTUMH3ALUU U
YCOBEPIICHCTBOBAHUS JIMATHOCTUYECKOHN U JIEYeOHON TaKTUKU
rnpu BII B cOOTBETCTBUM C MPUHIUIAMHU HHIWBUIYaTU3aLUAN
U MYyJIbTUMOJAIBHOCTH, YTO TO3BOJUT MOBBICUTH YpPOBEHBb
KOHCEHCYyCa W YIYYINIHTh (QYHKIMOHAIBHBIC PE3YJIBTAThI
JICUCHHS.

KaroueBbie cJioBa: Bectubynsapuas IIBaHHOMA,
JMUAarHOCTHKA, CTaaus 3a00JieBaHUS, CHIDKCHHE CIyXa,
JIMUEBOI HEPB, XUPYPIUUECKOE JICUCHHE, IIKANa, KITMHUUECKUA
CUMITOM, MOCTOMO3XEUKOBBI yTroJl, TaKTUKa JICUCHUs,
CTaTOKOOPAUHATOPHBIEC HAPYIIECHHUS.
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