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ABSTRACT

Objectives: The presence of a functional cochlear nerve is a key issue in the preoperative evaluation of
pediatric candidates for cochlear implants. Correlations between cochlear nerve deficiency (CND) and
bony abnormalities of the labyrinth or bony canal of the cochlear nerve are not yet well understood. The
aim of this study was to determine whether the width of the bony cochlear canal (BCNC) can serve as a
reliable predictive factor for the existence of a CND.

Materials and methods: A total of 11 children with a confirmed diagnosis of prelingual, severe sensorineural
hearing loss were included in this study. In all patients, indication for CI was confirmed and according
to the preoperative protocol, high-resolution CT and MR were performed. Reconstructions at a distance
of 0.6 mm of the axial plane and images from the HRCT of temporal bones were used for measuring the
width of the BCNC. The cochlear nerves were evaluated on axial and sagittal — oblique T2 — MRI images
and classified as normal, hypoplastic or aplastic. Two factors were reviewed retrospectively: the presence
of inner ear anomalies and the relationship between BCNC stenosis and the existence of CND.

Results: From a total of 22 temporal bones analyzed (22 ears in 11 patients), inner ear malformations
were detected in 6 ears from 3 patients (27.27%). All three children had a bilateral malformation, in one
it was Michel deformity and in two it was IP2 (incomplete partition 2). The BCNC diameter ranged from
0.1mm to 2.33mm with a mean value of 1.46+0.6mm. CND was recorded in 4 of 22 ears and all were
associated with stenosis of the BCNC. In a total of three ears with a stenotic canal, we obtained a normal
finding for the cochlear nerve on MR.

Conclusion: Children with BCNC stenosis have a high incidence of CND. A narrowed BCNC on CT can
be an indicator for the selection of children with sensorineural hearing loss who will need to be additionally
referred for MRI in order to definitively assess the status of the cochlear nerve.
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INTRODUCTION

Sensorineural hearing loss is one of the most  thought that up to 20% of all cases of congenital

common abnormalities present at birth, occurring
in 1-3 out of every 1000 newborns [1]. The caus-
es of hearing loss in children can be different.
Deafness can be congenital or acquired, and it is

sensorineural hearing loss are due to anomalies
of the inner ear that affect the bony labyrinth [2].
With the introduction of universal neonatal hear-
ing screening, congenital deafness can be diag-
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nosed in the first months of birth, which allows
early treatment and minimization of the negative
implications of this anomaly.

Cochlear implants, which enable direct
transmission of the sound signal to the neurons
of the spiral ganglion and the cochlear nerve, is
considered the state-of-the-art treatment of choice
for patients with severe sensorineural hearing loss.
The main outcome of cochlear implantation in
prelingually deaf children is to achieve normal or
near-normal speech and language development.
But the expected results may differ depending
on a series of individual factors as well as the
post-implantation rehabilitation and education of
these patients.

The presence of a functional cochlear nerve
is a key issue in the preoperative evaluation of
pediatric candidates for cochlear implants. Con-
ditions for cochlear nerve deficiency, defined as
completely absent (aplasia) or thinned (hypoplasia)
cochlear nerve, have been described in children
with congenital deafness. Children with CDN
show poor results after cochlear implantation, and
the absence of the cochlear nerve (aplasia) is con-
sidered an absolute contraindication for cochlear
implant implantation. Previous studies have report-
ed that the benefits of a cochlear implant in patients
with CND were poorer than in children with severe
sensorineural hearing loss who had normal-sized
cochlear nerves, and these varied greatly between
individual children [3]. Among CND patients, only
some can achieve simple open-set speech percep-
tion skills, most patients show only improvements
in sound awareness, and some patients may show
no benefits after implantation [4].

Determining the caliber of the cochlear
nerve as well as determining its status is extremely
important for the diagnosis and treatment of sen-
sorineural hearing loss in this group of patients.
Currently, the diagnosis of CND is established by
precise preoperative radio diagnostic evaluation
and direct visualization of the vestibulocochlear
nerve (VIII) with magnetic resonance (MR). There
is a deficit when the cochlear nerve is absent (apla-
sia) and cannot be seen in the internal auditory
canal (IAC) or is smaller (hypoplasia), then the
ipsilateral facial nerve in the IAC [5]. In situations
where MR cannot be performed because of the
costs its availability and the fact that recording
itself takes longer and often requires anesthesia
for the pediatric patients, computed tomography
(CT) of the temporal bone can provide indirect
evidence of existence of CND. It is believed that

there is a relationship between the diameter of
the BCNC and the size of the cochlear nerve. A
stenotic BCNC indicates possible hypoplasia or
aplasia of the CN [1].

In the previous study , we determined the
borderline values for stenosis of the BCNC, and
the purpose of this current study is to make a
correlation between the findings of CT and MRI
whether the narrowed (stenotic) BCNC can be
used as an indicator of the existence of a cochlear
nerve deficiency.

MATERIALS AND METHODS

Atotal of 11 children aged 2 to 7 years, with
a diagnosis of prelingual, severe sensorineural
hearing loss, candidates for CI, were included
in this study. The diagnosis of prelingual, severe
sensorineural hearing loss was made using ABR
method in the Audiology Center of University
Clinic of Ear, Nose and Throat in Skopje, and
all of them underwent appropriate preoperative
preparation and evaluation.

Radiological evaluation

In all patients, according with the preoper-
ative protocol, high resolution computer tomog-
raphy (HRCT) of the temporal bones and MR of
the inner ear were performed in order to show the
structures of the bony labyrinth, detect anomalies
of the inner ear and determine the status of the
cochlear nerve.

HRCT examinations were performed on a
64-slice Somatom Definition AS+ computed to-
mography scanner (Siemens Healthiness, USA)
at the Institute of Radiology following a standard
protocol for temporal bone evaluation. BCNC
width is a radiological parameter defined as the
distance measured between the inner edges of the
bony walls of the canal in the mid-section between
the base of the modulus and the bottom of the IAC
(Figure 1) [6]. For the measurements, the sections
in the axial plane, that is, their reconstructions
realized at a distance of 0.6 mm, will be used.

In this study, the BCNC width, i.e., a dis-
tance measured between the inner margins of the
bony walls in the central part of less than 1.5 mm,
will be considered as the limit value for stenosis.
Then we assume that there is a high probability of
the existence of a deficiency of the cochlear nerve
[1,7,8]. Additionally, each cochlea was examined
for bony abnormalities of the inner ear.
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In all patients, in order to directly visual-
ize and pre-operatively assess the state of the
cochlear nerve in the internal auditory canal, an
MRI of the head with an emphasis on the ponto-
cerebellar angle and the IAC (internal acoustic
canal) was performed. These recordings were
made on a SIMENS Avanto-fit 1.5T magnet, with
a matching head coil, in the neutral position, on
the back. Fast spin-echo T2-MRI images with
high resolution provide an excellent view of the
facial (VII) and the three segments of the ves-
tibulocochlear nerve (VIII) — the superior and
inferior vestibular as well as the cochlear nerve,
in the part of the pontocerebellar angle and the
internal auditory canal [9, 10]. These four nerves
can be easily recognized in the distal or middle
part of the internal auditory canal (MAI) in nor-
mal patients, using an oblique plane image with
a sagittal view. In the lateral segment of the MAI,
the facial nerve lies in the anterosuperior part,
the cochlear nerve lies in the anteroinferior part,
and the superior and inferior vestibular nerves
lie in the posterior part of the canal. The site of
separation of the vestibulocochlear nerve into its
three components is variable, and the division
is complete only in the lateral aspect of the IAC
[9, 10]. The cochlear nerves will be evaluated on
axial and sagittal-oblique T2-MRI images and
the horizontal diameter of the cochlear and facial

nerves will be measured at the point closest to the
fundus of the MAI (Figure 2). At the same time,
the cochlear nerve will be described as normal,
hypo, or aplastic. According to Kim et al., the
CN is larger than either the superior or inferior
vestibular nerve in 90% of normal ears and is of
similar size or larger than the facial nerve in 65%
of them [10]. Deficiency of the cochlear nerve
implies aplasia (absence) or hypoplasia (thin-
ning) of the cochlear nerve. The cochlear nerve
will be considered hypoplastic if it is smaller in
diameter relative to the adjacent facial nerve at
the level of the middle to lateral third of the MAI.
The cochlear nerve will be considered aplastic
if it is not visible in the IAC in any plane on the
MR images.

RESULTS

11 children with congenital, bilateral se-
vere sensorineural hearing reduction (BSHL)
were included in the research, of which 8 (72.7%)
were female and 3 (27.3%) were male, with an
average age of 4 years (age between 2-7 years).
From a total of 22 temporal bones analyzed (22
ears in 11 patients), inner ear malformations were
detected in 6 ears from 3 patients (27.27%). All
three children had a bilateral malformation, and
in one it was Michel deformity and in two it was
IP2 (incomplete partition 2) (Table 1).

Since the analyzed data represent matched
pairs (two measurements were obtained from one
patient — left and right BCNC), separate and fi-
nally summarized calculations were made for the
mean value of the width of the bone canal on the
CT images. BCNC diameter ranged from 0.1mm
to 2.33mm with a mean value of 1.46+0.6mm. In
half of the patients, this diameter was less than
1,575 mm (Table 2).

Stenotic bony cochlear nerve canal, BCNC
<1.5 mm, was measured in 7 ears (31.82%), 3
(27.27%) on the right and 4 (36.36%) on the
left ear (Graph 1). In three cases it was bilater-
al stenosis and in one it was unilateral. Among
patients with bilateral stenosis, one had Michel
deformity, one IP2, and in the third patient with
bilateral stenosis, no bony labyrinth anomaly
was detected. In the second patient with 1P2,
normal values for the width of the bone canal
were measured.
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Table 1. Summarized data from Ct and MRI

Patient Age/ Inner ear
N° gender | malformation | Widthofthe BCNCmm | Diameter and status ofthe CNon MRI |
right left right left right left
1.AK 4/f no no 0.8 stenotic | <0.5 | stenotic | 0,7 hypoplastic 0,1 aplastic
Michel Michel B
2. T.1 Yt deformity | deformity 0.2 stenotic 0.1 stenotic | _ aplastic - aplastic
3.N.B 4/f no no 1.59 | normal 1.56 | normal 1,1 normal 1 normal
4.A.S 4/m P2 P2 1.1 stenotic | 1.1 stenotic | 1 normal 1 normal
5.EI 7/ no no 1.77 | normal 1.68 | normal 1,1 normal 1,04 normal
6. K.K 5/m 1P2 1P2 2.16 | normal 1.64 | normal 1,06 | normal 0,95 normal
7.T.S 4/f no no 1.69 | normal 1.60 | normal 1,15 | normal 1,15 normal
8.Z.S 3/f no no 1.55 | normal 1.56 | normal 0,9 normal 1 normal
9.A.Gj 2/f no no 1.55 | normal 1.44 | stenotic | 0,9 normal 0,9 normal
10.S.A | 2/m no no 2.02 | normal 1.97 | normal 1,11 | normal 0,95 normal
11.E.B | 3/f no no 2.22 | normal 2.33 | normal 0,9 normal 0,9 normal
Table 2
BCNC width in mm mean+SD min — max median (IQR)
right 1.51+0.6 02-222 1.59 (1.1 —2.02)
left 1.41+£0.6 0.1-2.33 1.56 (1.1 — 1.68)
total 1.46 £ 0.6 0.1-2.33 1.575 (1.1 - 1.77)

On axial and sagittal-oblique T2-MRI im-
ages, the diameter of the cochlear nerve was mea-
sured in all patients. The values ranged from 0 to
1.15mm, with an average value for the diameter of
0.88+0.3mm. In half of the patients, this diameter
was smaller than 0.97 mm (Table 3).

Deficiency of the cochlear canal was di-
agnosed in 4 (18.18%) ears, that is, 2 (18.18%)

patients on the right and left ear. One patient had
bilateral aplasia and the other had unilateral apla-
sia and unilateral hypoplasia.

Out of a total of 22 ears analyzed, 4 had a
cochlear nerve deficiency and 18 had a normal
cochlear nerve. On HRCT, 7 positive findings
were obtained, 4 true positive and 3 false positive
findings, 15 negative findings were obtained, all
true negative.

Graph 1.

width of the BCNC

normal
BCNC
15(68.18%)

o

Table 4.
CT MRI
status of the cochlear nerve total
BCNC width in mm deficient normal
stenotic 4 3 7
normal 0 15 15
total 4 18 22
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STATISTICAL ANALYSIS

The statistical analysis of the data obtained
from the research was done in the statistical program
SPSS 23.0. Categorical (attributive) variables are
shown with absolute and relative numbers. Numeri-
cal (quantitative) variables are shown with average,
standard deviation, minimum and maximum values,
median value and interquartile range. The validi-
ty of CT in determining the status of the cochlear
nerve was analyzed by determining the diagnostic
performance (sensitivity, specificity, and global ac-
curacy) of the BCNC width as a radiological marker
compared with MR as the gold standard.

DISCUSSION

Cochlear nerve deficiency is one of the
common causes of hearing loss, and children with
bilateral, severe sensorineural hearing loss who
have cochlear nerve deficiency are thought to de-
velop poorer auditory-verbal performance after
cochlear implantation compared to those without.
A deficiency of the cochlear nerve is considered
the condition when we have quite thin and a co-
chlear nerve with a reduced number of nerve fibers,
known as hypoplasia. Or it is also when the cochle-
ar nerve is completely absent, a condition defined
as aplasia. According to the literature, this condi-
tion of cochlear nerve deficiency occurs in as many
as 15.4% of children with congenital deafness [11].
The size of the cochlear nerve is associated with the
population of cells in the spiral ganglion. There-
fore, the determination of nerve caliber may be
useful in predicting the outcome of CI.

Radiodiagnosis, which is a standard pro-
cedure in the workup of these patients, allows
preoperative evaluation of the auditory nerve. An
optimal radio-diagnostic protocol has not yet been
defined, as both CT and MRI are methods that are
used for that purpose and complement each other.
CT is the historical and current method of choice
in the diagnostic treatment of patients before im-
plantation in a large number of institutions around
the world which deal with this issue. On the other
hand, MR has an advantage as a diagnostic meth-
od for detecting soft tissue anomalies, especial-
ly when it comes to imaging and evaluating the
vestibulocochlear nerve. Thus, MRI is accepted
as the gold standard for determining the status of

the cochlear nerve, but opinion varies regarding
the advantages of CT versus MRI as the initial
modality for evaluating a candidate for a cochlear
implant. In conditions where MR cannot be per-
formed for technical or other reasons (it is a pro-
cedure that takes longer and is usually performed
with sedation in pediatric patients) high-resolution
CT can be of great benefit in assessing the status
of the cochlear nerve.

Jackler et al. [14] as well as Shelton et al.
[15] suggested that the presence of a narrow IAC
on high-resolution CT is indicative for CN aplasia.
The vestibulocochlear nerve begins to develop
at approximately week 3 of gestation. At the 9th
week, the IAC forms with the accumulation of
cartilage around the developing nerve. Therefore,
the IAC cannot form in the absence of the nerve
[5, 16]. In addition, some authors have reported
cases of CN aplasia with normal IAC dimensions
[17, 18]. The causes of acquired CN deficiency are
complex. CN deficiency may result from degener-
ation of nerve fibers in the IAC following cochle-
ar injury (e.g., vascular, traumatic, compressive,
or inflammatory injury). Therefore, findings of
a normal-sized IAC with CN deficiency suggest
an acquired cause of SNHL [6]. So, IAC width
assessment alone is not a sufficient indicator of
cochlear nerve assessment.

Fatterpekar et al. [7] reported that BCNC
hypoplasia is a possible cause of congenital SNHL.
Since then, some authors have reported a relation-
ship between BCNC stenosis and CN hypoplasia
[17, 6]. The reason for narrow BCNC is unclear.
The BCNC is thought to be formed at the same
time as the IAC and requires stimulation for normal
development. Since the IAC is formed around the
nerve fibers of the VIII-vestibulocochlear nerve,
stenosis of the IAC and BCNC is likely due to the
absence of normal development of the cochlear
nerve [19] and stenosis of the BCNC is second-
ary to DCN. Fatterpekar first performed BCNC
measurements using CT. According to him, the
average value for canal width in patients without
sensorineural hearing loss is 2.13 +0.44 and is sig-
nificantly higher than that in patients with severe,
bilateral sensorineural hearing loss (1.82 + 0.24)
[7]. Stjernholm & Muren performed measurements
on silicone molds of 117 temporal bones, and in 16
of them they compared the dimensions measured in
this way with the dimensions measured on the cor-
responding CT images of these samples. According
to the results of their measurements, BCNC with a
width (< 1.4 mm) is considered to be an extremely
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narrow channel, and in that case the possibility of
CN abnormality should be considered.

In a previous study by the author of this
paper, a correlation was made between the width
of the BCNC in children with bilateral severe
sensorineural hearing loss compared to children
who have normal hearing. It was obtained that the
average value of the width of the BCNC canal in
children with severe bilateral sensorineural hear-
ing reduction is 1.5+ 0.3mm and is statistically
significantly lower by p<0.05 (t-test=6.62912,
p=0.000000), compared to the average value of
BCNC (2.1£0.3) mm in patients with normal hear-
ing. The average value of 1.5mm is taken as the
borderline width and all values below this will be
defined as stenotic or stenotic canal [20].

In this current study, which is a logical fol-
low-up to the previous one, a correlation was made
between CT and MRI findings, i.e., a correlation
between BCNC stenosis and the existence of co-
chlear nerve deficiency. BCNC diameter ranged
from 0.1mm to 2.33mm with a mean value of
1.46+0.6mm. Stenotic bone canal, BCNC <1.5
mm was measured in 7 ears (31.82%), 3 (27.27%)
on the right and 4 (36.36%) on the left ear (Graph
1). In three cases it was bilateral stenosis and in one
it was unilateral. Cochlear canal deficiency was di-
agnosed in4 (18.18%) ears or 2 (18.18%) patients.
One patient had bilateral aplasia and the other had
unilateral aplasia and unilateral hypoplasia.

From the obtained measurements in all pa-
tients with CND, a stenotic bone canal was re-
corded on CT. Patients with stenotic BCNC on CT
were diagnosed with CN deficiency on MRI with
100% sensitivity and 83.33% specificity and a
global accuracy of 86.36%. These data agree with

the data obtained in the literature. According to a
report by Komatzubara et al. in patients who had
narrow BCNC on CT, cochlear nerve dysplasia
was diagnosed on MR with 88.9% specificity and
88.9% sensitivity. According to the same authors,
in patients who have BCNC <1.5 mm, it is very
likely that cochlear nerve deficit will be demon-
strated on MR [21].

Based on these findings, we recommend CT
for the initial screening of candidates for cochlear
implantation, and the finding of BCNC stenosis
can be used as a selective criterion for children
with BSHL who should be referred for further
evaluation with MRI.

In a report by Casselman et al. [16], CN
hypoplasia or aplasia was detected with or without
labyrinth abnormalities. The incidence of children
with BSHL showing inner ear malformations on
CT ranges from 20% to 30% [12, 13]. In this study,
malformations of the inner ear were present in
3 of 11 cases (27%) (Table 5). The children had
a variety of inner ear malformations. CND was
recorded in two out of three children with inner
ear malformations (Table 1). These results were
similar to those of previous reports [12, 13].

CONCLUSION

An optimal radio diagnostic protocol has
not yet been defined. CT is a readily available
method of choice in the diagnostic work-up of
patients before implantation in a large number of
institutions around the world. But since with this
method cannot directly show the cochlear nerve, a

Results
Statistic Value 95% CI
Sensitivity 100.00%  39.76% to 100.00%
Specificity 83.33% 58.58% to 96.42%
Positive Likelihood Ratio 6.00 2.14 t0 16.86
Negative Likelihood Ratio 0.00
Accuracy (*) 86.36% 65.09% to 97.09%
Table 5.
inner ear malformation
right left total
n (%) n (%) n (%)
Michel deformity 1(9.09) 1(9.09) 2(9.09)
P2 2 (18.18) 2 (18.18) 4(18.18)
normal cochlea 8 (72.73) 8 (72.73) 16 (72.73)
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narrowed BCNC on CT can be an indicator for the
selection of children with sensorineural hearing
loss who will have to be referred to MRI in order to
definitively assess the status of the cochlear nerve.
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He.lm HpI/ICYCTBOTO Ha QYHKIMOHAJICH KOXJICapeH HEPB € KIIyYHO MpaIlamke BO npe/ionepaTuBHaTa
eBaJlyalfja Ha MeANjaTPUCKUTE KaHIUAaTH 3a KoXJIeapHHu UMIIanTu. KopenaunuTte Mery HEZOCTUIOT Ha
KOXJICapeH HepB M KOCKEHH a0HOPMAITHOCTH Ha JIABUPUHTOT MJIM KOCKEHHOT KaHaJl Ha KOXJICAPHUOT HEPB ¢
ymTe He ce 1o0po pasjacHetu. Llenta Ha oBaa cTyamja Oeie a ce yTBpAM JajM IIUPHUHATA Ha KOCKEHUOT
KaHau1 o] KoxsieapHuoT HepB (BCNC) Morke 1a MOCITy K1 KaKo CUTYPEH MPEIUKTUBEH (PaKTOp 3a MOCTOCHE
Ie(ULIUT Ha KOXJIeapeH HEPB.

Marepujaau u metonn: Bo oBaa ctynuja 6ea BKkiTydeHn BKyIHO 11 1era co qujaraosa Ha pesTiHT -
BaJIHO, TELIKO CEH30HEBPAJIHO OLITETYBAHE Ha CIIYXOT, Kaj KO Oellie T0CTaBeHa MHUKAL]a 33 BIPalyBambe
KoxJieapeH MIuIaHT. Kaj cute manueHTy Bo COCTaB Ha MPEAONepaTUBHUOT MPOTOKON € peanusupana KT
co BHCOKa pe3oyuuja 1 MP Ha nupamuu no nporokod. [Ipecenure Bo akcujasiHa paMHUHA O] CHUMKHUTE
Ha KT Ha nmupamMuau, OTHOCHO HUBHHATE PEKOHCTPYKIIMH pean3upaHu Ha pactojanue ox 0,6 mm, ke ce
HCKOPHUCTAT 3a MEPEH-E Ha IIMPUHATA Ha KOCKEHHOT KaHal o7 koxjieapHuoT HepB (BCNC), a koxneapHu-
Te HEepBH Ke OMJaT eBayMpaHU Ha aKCHjajHH M carutaiHokocu T2 — MPU-caumkn u knacuduiupann
KaKo HOpPMaJIeH, XUIIOIUIACTUYEH WIN anjiacTuueH. PeTpocniekTuBHO ke Ouaar pasmienanu 1sa Gaxkropa:
eBaJlyalija Ha IIPUCYCTBOTO HA aHOMAJIMK Ha BHATPEIIHOTO YBO M OHOCOT Mery creHo3ara Ha BCNC u
IIOCTOCHETO 1e(UINT Ha KOXJICAPHUOT HEPB.

Pesyararu: On BKYITHO aHATH3UPAHHUTE 22 TEMIIOPATHH KOCKH (22 yimu kaj 11 manmenTn), mandop-
MaIli¥ Ha BHATPEIITHO yBO Oea JeTeKTHpaHu Kaj 6 yIm ofl Tpojia nanuentH (27,27 %). Kaj cure Tpu aena ce
paboTerie 3a OuarepaHo MOCTOSHE MalhopManrja, ¥ Toa Kaj eHo ctanysare 300p 3a Michel deformity,
a kaj ase 3a IP2 (incomplete partition 2). Jlmjamerapot Ha BCNC ce asmxemnre Bo panr ox 0,1 mm mo 2,33
mm, co mpocedna BpeaHocT of 1,46 = 0,6 mm. JlehumuT Ha KOXJICapHUOT HEPB OeIle eBUACHTHPAH Kaj
4 on 22 ymm u cuTe 6ea acomMpaHy CO CTeH03a KOCKEHHOT KaHajl o KoXJIeapHHOT HepB. Kaj BKymmHO TpH
VIIU CO CTCHOTWYEH KaHajl JOOMBME YPEJICH Haol 3a KOXJICapHUOT HepB Ha MP.

3akayuok: [lenara co creHo3a Ha BCNC umaar Bucoka nanuaeHra Ha JJIKH. Crecaerrnor BCNC Ha
KT mosxe na Oujie HHIMKATOP 3a CENEKIUja Ha Jelara Co CEH30HEBPAITHO I'y0eHe Ha CITyXOT, KOH JIOTIOJTHH-
TeJHO ke Tpeba ma ce ynarat Ha MPU co nien qemHUTHBHA POIIEHA HAa CTATyCOT Ha KOXJIEAPHUOT HEPB.

Kuyunu 300poBu: kaHasl Ha KoxJieapHUOT HepB, KT Ha TeMnopanHa Kocka, Telka CEH30HeBpaIHa
penykumja Ha ciryxoT, aeua, MP, nepuuur Ha KoXJieapHHOT HEPB



