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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
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
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CRANIAL NERVE HYPERFUNCTION SYNDROMES.
MODERN APPROACHES TO DIAGNOSIS AND TREATMENT (REVIEW)

12Sirko A., ' Chekha K., 'Mizyakina K.

IState Institution, Dnipropetrovsk Medical Academy, Ministry of Healthcare of Ukraine,
Nervous Diseases and Neurosurgery Department, Postgraduate Education Faculty,
’Public Institution, I. Mechnikov Dnipropetrovsk Regional Clinical Hospital, Ukraine

Cranial nerves compression syndromes associated with neu-
rovascular conflict and causing their hyperfunction are patho-
logical conditions that significantly impair patient’s quality of
life. The most common and well-studied of such syndromes are
trigeminal neuralgia, hemifacial spasm, and glossopharyngeal
neuralgia. In most cases, a clinician is faced with the choice of
preferred method of treatment. In this article, we reviewed neu-
rovascular conflicts of most cranial nerves with characteristic
clinical syndromes and analyzed preferred treatment strategies,
including surgical methods.

Material and methods. We conducted literature review us-
ing the Pubmed database, selecting articles on cranial nerves
compression syndromes (in particular, trigeminal neuralgia,
hemifacial spasm, and glossopharyngeal neuralgia), published
for 10 years (from 2010 to 2020). The search was performed in
English, Russian, and Ukrainian using the following key words
and terms: neurovascular conflict, neurovascular compression
syndrome, cranial nerve hyperfunction syndrome, facial myoky-
mia, trigeminal neuralgia, hemifacial spasm, glossopharyngeal
neuralgia, vestibular nerve compression, vestibular paroxysmia,
intermediate nerve neuralgia, vagus nerve compression, and
microvascular decompression. The analysis covered all articles
with information on the etiology, pathogenesis, clinical findings,
diagnosis, differential diagnosis, neuroimaging, and pathomor-
phological assessment, as well as treatment strategies for such
pathology, including surgical methods. After identifying all the
articles that met the inclusion criteria and deleting duplicate
data, 58 literature sources on cranial nerves compression syn-
dromes associated with neurovascular conflict were selected.

Results and discussion. There is a perception that the cranial
nerves compression syndromes associated with neurovascular
conflict and leading to nerves hyperfunction are most character-
istic of the trigeminal nerve — with the development of typical
clinical manifestations in the form of Tic douloureux or idio-
pathic trigeminal neuralgia. However, this type of lesion may
also involve other cranial nerves at the level of the root entry or
exit from the brain stem — with the development of a variety of
functional disorders and clinical conditions.

The relevance of the problem lies in the fact that due to rela-
tively low prevalence of such syndromes, clinicians — primarily
neurologists — often make mistakes in diagnosis and differen-
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tial diagnosis of this pathology, which causes delay in establish-
ing the correct diagnosis, inadequate therapy, and late neurosur-
geon (able, in particular case, to radically eliminate the cause of
the disease) involvement in the treatment.

The neurovascular conflict was first described in 1932 by
Dandy, an American neurosurgeon who noted that trigeminal
nerve compression in the posterior cranial fossa may cause fa-
cial trigeminal pain — tic douloureux [11]. A little later, Gard-
ner and Sava described a facial nerve neurovascular conflict in
more than half of the patients operated for hemifacial spasm —
the motor equivalent of trigeminal neuralgia. However, it was
only with the use of the Jannetta's operating microscope that
the frequency of occurrence and prevalence of neurovascular
conflict and the efficiency of neurosurgical treatment were truly
evaluated. Based on these studies, Jannetta developed and imple-
mented a special surgical technique — microvascular decompres-
sion — which allowed the blood vessel and the affected nerve to
be separated without detriment to the central nervous system [26].
Until now, this technique is widely used in neurosurgical hospitals
worldwide to eliminate and/or alleviate specific syndromes caused
by hyperfunction of cranial nerves in neurovascular conflict.

According to the literature, compression neurovascular syn-
dromes are described for most cranial nerves: optic, oculomotor
nerve groups: oculomotor, pathetic and abducent nerves; trigemi-
nal, facial, vestibulocochlear, glossopharyngeal, vagus and accesso-
ry nerves, respectively. Such pathologies have different frequency
and prevalence, as well as specific clinical picture [24].

Neurovascular conflict of optic and oculomotor nerve groups
can be manifested by visual deterioration, optic atrophy, ptosis,
or facial myokymia associated with superior oblique eye muscle
lesion. Trigeminal-vascular conflict, by a classic trigeminal neu-
ralgia. Facial nerve compression, by hemifacial spasm with sec-
ondary facial nerve neuropathy. Vestibulocochlear compression
is associated with a variety of dementia syndromes, tinnitus, as
well as vestibular paroxysmia, characterized by spontaneous
vertigo attacks. Vascular compression of the bulbar group nerves
— glossopharyngeal and vagus — is manifested by paroxysms
of glossopharyngeal neuralgia, otalgia, and pharmacoresistant
arterial hypertension, particularly in young people. Accessory
nerve compression due to neurovascular conflict is manifested
by dystonic syndromes in the form of spasmodic torticollis.
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In most cases, there is a lesion of one cranial nerve, but mul-
tifocal compression of several nerve trunks with the develop-
ment of polymorphic neurological symptoms is not uncommon.
The literature describes cases of simultaneous lesions of cranial
nerves 5 and 7, causing tic convulsif (trigeminal neuralgia with
hemifacial spasm), combined lesions of nerves 7 and 8, and 9
and 10, respectively [2,6,33]. In such cases, sinuous vertebral
artery is often the cause of compression.

Walter E. Dandy wrote, “The sensory root is frequently
indented, lifted up, or bent at an angle to the artery... This
I believe is the cause of tic douloureux” [46]. Since Walter
Dandy first described the vascular loop/trigeminal nerve root
conflict in trigeminal neuralgia patients, the theory of neu-
rovascular compression has been postulated and widely ac-
cepted. It is believed that close contact between a blood ves-
sel — a vein, but more often, an artery — and a nerve trunk
that exists for a long period of time may cause local demy-
clination of the nerve root and induce the development of a
phenomenon called ephaptic transmission of nerve impulses
[27]. Heart-generated blood vessel pulsation during the cardi-
ac cycle propagates a blood pressure wave up to the capillary
bed. Venous blood flow also has the wave nature and leads to
cyclical changes in intrathoracic pressure, thereby regulating
venous return. Inside the skull, the main arteries and cranial
nerve veins and trunks mostly pass in the posterior cranial
fossa, which has a complex anatomy and includes a lot of
structures: skull bones with holes therein, meninges and ce-
rebrospinal fluid, brain stem, cerebellum, blood vessels and
nerves. In fact, each of the three neurovascular complexes of
the posterior cranial fossa includes one of the three cerebellar
arteries, one of the three parts of the brain stem, one of the
three cerebellar stalks, one of the three surfaces of the cer-
ebellum, one of the three slots between the brain stem and the
cerebellum, and one of the three groups of cranial nerves ex-
iting the brain stem from top to bottom. Often, both vertebral
and basilar arteries act as a compressing agent [22].

Venous neurovascular conflicts may also cause cranial
nerve hyperfunction. There could be purely venous compres-
sions or combined arteriovenous compressions. According to
Dumot et al. [14], the incidence of trigeminal neuralgia due to
venous neurovascular conflict varies from 6.1% to 68% (avg.,
25.3%). Another study of 326 patients by Dumot and Sindou
[15] found that 124 (38%) people had a venous neurovascu-
lar conflict: 29 (8.9%) had isolated conflict and 95 (29.1%)
had conflict involving an artery. Clinically, the diagnosis of
venous compression is difficult, because in many patients it is
manifested by atypical trigeminal neuralgia and background
persistent facial pain with episodic pain paroxysms.

The pathophysiological aspects of neurovascular compres-
sion lie in the fact that ephaptic transmission probably leads
to abnormal electrical neuronal discharges propagating to the
muscle fiber or sensory nerve endings of the corresponding
cranial nerve. In the future, this may cause pathological ex-
citing signals in the brain stem nuclei and constant electrical
impulse with the formation of a “vicious circle” in the neural
transmission. Most accurately, this pathophysiological cas-
cade is reflected in the theory of Rasminsky, who summarized
the above events as follows: mechanical or ectopic excitation;
impulse reflection: orthodromic and/or antidromic conduc-
tion; ephaptic excitation or “cross-linking” between axons
after a nerve impulse, which explains the phenomenon of
synkinesis (e.g. in hemifacial spasm [8]).

The most pronounced pathophysiological changes are
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found in the cranial nerve roots in their direct brain stem
entry/exit area, in the so-called Obersteiner-Redlich zone (a
root entry zone, REZ). This is a 50 um long transitional sec-
tion, where depletion and/or complete absence of the myelin
sheath is noted, where there is a transition of the “central”
myelin synthesized by the central nervous system oligoden-
drocytes into the Schwann cells’ “peripheral myelin”. The
“central” myelin in this part of the nerve is thinner and more
susceptible to traumatic injury by any agent [19]. It is also
worth noting that sensitive fibers of any nerve have a more
extended “central” myelination section than motor fibers
[34]. The relationship between the extent and volume of my-
elination of the central fragment of the cranial nerve roots
has been well studied by Guclu et al. According to them, the
largest length of this section is in the facial nerve, less in
the trigeminal nerve, and the shortest fragment is in the glos-
sopharyngeal and vagus nerves, which exit the brain stem in
the form of several roots, unlike the facial nerve, which is
represented by a single stem [20].

It should be noted that a number of authors note differences
in the terms: root entry/exit zone (REZ) and transition zone
(TZ) [48].In some publications, REZ is used as a synonym
for TZ, while in other sources REZ refers to the nerve region
that includes TZ, the central part of the myelinated root, and
the adjacent surface of the brain stem. But all the same, the
“transition zone”, the TZ, is a more relevant and vulnerable
anatomical structure, which is not always in the same po-
sition as the REZ. E.g., in the vestibulocochlear nerve, the
TZ is clearly more distal than the REZ. Perfect anatomical
knowledge of the TZ position and morphology is fundamen-
tal to the interpretation of neuroimaging results in cases of
suspected neurovascular conflict [37].

In addition, the transition zone is also an area where the en-
doneurial microvascular network approaches the anastomo-
sis with extraneural vascular plexus, which makes it poorly
vascularized, creating a greater susceptibility to damage [8].

A number of authors describe the structural and morpho-
logical nerve roots changes during neurovascular conflict
(exemplified by the trigeminal nerve) in the form of structure
deformation, course deviation, groove formation on nerve
fiber surface, nerve atrophy, axon reduction and demyelin-
ation, disrupted structure of the myelin itself, fibrosis, and
excess of collagen fibers. [12]

In most cases, neurovascular conflict occurs due to the pe-
culiarities of anatomical blood vessel course, abnormal loop-
ing, ectasias of posterior cranial fossa vascular structures that
make up the vertebrobasilar system. Often, there is a com-
pression not only of the cranial nerves, but also of the brain
stem itself, as, for example, in case of vertebrobasilar dolicho-
ectasia [58].

Small size of the posterior cranial fossa is probably the pre-
disposing factor of neurovascular conflicts. According to some
data, neurovascular conflict patients more often than the general
population have a combination of small posterior cranial fossa
and the Arnold-Chiari malformation; they also have earlier man-
ifestation of symptoms in the nerve of interest. Moreover, after
surgical treatment of the Arnold-Chiari malformation, complete
regression of clinical manifestations of neurovascular conflict is
often observed.

In neurovascular conflicts of any cranial nerve, remissions are
possible, which is probably due to spontaneous root remyelin-
ation. Table 1 shows the main syndromes associated with cranial
nerves compression.
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Table 1. The main syndromes associated with cranial nerves compression

Cranial Clinical . s .
Diagnosis criteria Compressing vessel
nerve syndrome
Sedimentation symptoms in the form of nerve
. . .. PCA
I Oculomotor nerve neuropathy [17] | palsy, exotropia, ptosis, mydriasis, and accom- SCA
modation disorders are more common
v eye msuus]ZT::)rfy(z)il}l/?;liea [49] Diplopia, oscillopsia SCA
Unilateral facial pain in the dermatomes
corresponding to the zones of innervation
of trigemina.ll nerve branches 1, 2, or, more SCA (75% — 88%) AICA
. . . . common, 3 in the form of lumbago, electric
Idiopathic trigeminal neuralgia [4] . (9.6% — 25%) Venous struc-
\% . e . . f shocks lasting from several seconds to several
Persistent idiopathic facial pain [40] . . . tures (8% — 10%)
minutes, a series of repeated pain attacks for . .
Multiple compression, 38%
several hours and even days, the presence of
the so-called trigger areas, alternation of pain
and refractory periods
Hemifacial spasm [6,7,16] Unintentional, strictly unilateral tonic and/or
clonic contractions of the facial muscles, usu-
ally including platysma, which are not con- AICA (43%)
trolled by the mind and persist when asleep PICA (31%)
Vil VA (23%)
Intermediate nerve neuralgia [43] Short-lasting attacks of lancinating intense Venous structures (3%)
shooting ear pain, external auditory meatus, Multiple compression, 38%
may be accompanied by lacrimation and a
change in taste/unpleasant taste sensations.
At least 10 vertigo attacks (attack duration of
less than 1 minute, dizziness occurs spontane- AICA (75%)
VII Vestibular paroxysmia [43,55] ously or when the head is turned, the attacks Veins, 10%
are stereotypic; anticonvulsants are effective,
other reasons are excluded
Paroxysms of unilateral acute pain in the sub-
mandibular region with radiation to the neck,
tragus, auditory meatus, duration 1-3 seconds, AICA (68%)
. provoked by yawning, swallowing, talking, at- VA (2%)

X Glossopharyngeal neuralgia [3,4] tack onset f?;glm the t%)ngue root wgith sprefd to Venous structures (6%)
the palatine velum, tonsils, pharynx; possible | Multiple compression (23%)
vegetative symptoms in the form of bradycar-

dia and hypotension up to syncope
Vagus nerve neuropathy [2,51] Syncopes, bradyarrhythmias, atypical otalgia,
dyspeptic symptoms in the form of nausea,
vomiting, or diarrhea Posterior inferior cerebellar
X Atypical otalgia [30] Intense shooting ear pain. (90% of all cases), vertebral
Superior laryngeal nerve neuralgia [56] Pharynx and larynx shooting pain or basilar arteries, or veins
Hemi-laryngopharyngeal spasm Intentional pharynx muscles
(HELPS) [10,25] contractions by hemitype
Unintentional tonic or periodic neck muscles
XI Spasmodic torticollis 1] spasms, manifest'ed by. abnormal head posi- VA
tion, as well as intentional movements of
cervical muscles.

Currently, success in neurovascular conflicts diagnosis is
largely due to application of high-power magnetic resonance
scanners able to verify and measure the length of the transition
zone, where the nerve root and the vessel are in contact. Ac-
cording to the literature, standard diagnosis involves a combina-
tion of three-dimensional T2-weighted high-resolution imaging
with three-dimensional span angiography and three-dimensional
gadolinium-enhanced T1-weighted imaging.
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The combination of these techniques makes it possible to suc-
cessfully verify the conflict and identify treatment tactics with
an emphasis on surgical methods and, to some extent, predict the
treatment response. The following methods are used: CISS imag-
ing modes, FIESTA, balanced steady-state free precession MRI,
controlled equilibrium and radio frequency discharge pulse, im-
proved optimized contrast sampling using various rotation angle
changes (SPACE sequence; Siemens, Germany), which provide
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accurate visualization of the cisternal part of the affected cranial
nerve. Multiplanar oblique reconstructions and fusion of three-
dimensional T2-weighted sequences with corresponding TOF
images or three-dimensional gadolinium-enhanced T1-weighted
images may be useful, especially for preoperative studies [57].

In recent years, diffusion-tensor imaging with tractography
has been increasingly used — mainly for verification of demy-
elination, especially in trigeminal neuralgia [47].

In addition, high-resolution techniques are useful for differ-
ential diagnosis and identifying other causes of neurovascular
conflict: multiple sclerosis, ischemia, tumors, vascular pathol-
ogy, etc.

In case of contraindications to MRI, it is possible to use heli-
cal computed tomography (HCT) with angiography. The study
is conducted with intravenous contrast and allows evaluating the
topographic features of the nerve root location, although does
not allow visualizing minimal structural changes in the nerves
themselves and in their roots exit zone. HCT is also recommend-
ed in suspected subarachnoid hemorrhage of aneurysmal origin.

In some cases, when the neurovascular conflict is combined
with the neuropathy in the nerve of interest for 4+ months and
the cause could not be verified even by an MRI scan, it is advis-
able to perform a positron emission brain tomography to clarify
the pathological process nature, including differential diagnosis
with lymphoproliferative diseases.

In cases where neuroimaging methods are not able to confirm
or disprove the presence of vascular compression, it is possible
to use invasive techniques, including endoscopic neurosurgery,
which allows visualizing the pathology in real time and deter-
mine real possibilities of therapeutic measures.

Treatment strategies in neurovascular conflicts are diverse
and include both therapeutic and surgical methods. According
to international recommendations, for pain paroxysm relief in
trigeminal and glossopharyngeal neuralgia, intravenous fosphe-
nytoin or lidocaine infusions can be used. For long-term treat-
ment, carbamazepine or oxcarbazepine is recommended as the
first choice. Lamotrigine, gabapentin, type A botulinum toxin,
pregabalin, baclofen, and phenytoin can be used alone or as an
additional therapy. Adding ropivacaine injection to any of the
above drugs may also have an effect [32]. Combination with an-
tidepressants to control pain is possible.

In vestibular paroxysmia, carbamazepine in a daily dose of
200 to 800 mg is also the drug of choice; in case of poor toler-
ance to the drug, sodium channel blockers such as valproic acid
and phenytoin can be considered as alternatives.

When conducting drug treatment, it is important to monitor
pain syndrome intensity as per VAS. The use of specialized
scales to evaluate drug therapy efficiency, such as BNI (Barrow
Neurological Institute scoring system) and MMS Scale (Modi-
fied Marseille Scale) [31], is reasonable.

In the treatment of facial hemispasm, spasmodic torticollis,
and other neurovascular compression syndromes accompanied
by hyperkineses in addition to anticonvulsants administration,
botulinum therapy by botulinum toxin type A injection into the
affected muscles is currently preferred. According to the litera-
ture, the efficiency of this procedure is 90-100% [41]. In addi-
tion, botulinum toxin A has a good tolerance profile, minimum
adverse effects and small number of contraindications, which
allows to use it in elderly people with comorbidities. Transient
facial asymmetry and diplopia, which usually regress within a
month, are more often described as adverse effects.

Regarding the efficiency of botulinum toxin in trigeminal
neuralgia treatment, large systematic reviews indicate that the
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use of botulinum toxin type A in dosage from 25 to 100 IU, in
combination with other systemic drugs, reduced pain syndrome
frequency and intensity to 12 weeks [44]. Research of Li, S et
al. indicates significant reduction in pain intensity in 25% of pa-
tients within 14 months after botulinum toxin A injection [35].
It is possible that botulinum toxin type A may have an effect
as an adjunctive therapy in some individual cases of trigeminal
neuralgia, but given very low quality of evidence, a recommen-
dation to use it in respective cases is unreliable.

Nevertheless, practical experience shows that drug treatment
is effective, on average, in 60% to 80% of patients — therefore,
surgical treatment should be considered in the absence or insuffi-
cient clinical effect as early as possible. The results of Heinskou
T et al. series of 156 trigeminal neuralgia patients indicate that
the majority of patients (88%) preferred surgery to pharmaco-
logical treatment [24].

Microvascular decompression (MVD) is believed the opera-
tion of choice in posterior cranial fossa neurovascular conflicts.
Thus, according to the literature, the MVD efficiency in trigemi-
nal neuralgia (the absence of pain and the need to continue con-
servative treatment) is up to 90% in the 1** postoperative year
and up to 70-73.4% in 10-15 years after the surgery [9]. In
glossopharyngeal nerve neuralgia, the MVD efficiency is up to
90%, which means that surgical treatment can be considered the
gold standard of the therapy [54]. The MVD efficiency in facial
hemispasm is also high and, according to some reports, reaches
85-90% in the short term and 70% in the long term [50]. As for
vestibular paroxysmia, there is insufficient data on the MVD as
a treatment method. There are minor reports in the literature on
partial success of surgical treatment using this technique [39].
Nevertheless, it is recommended to consider it as a treatment
option for patients with neurovascular conflict of the 8 pair of
cranial nerves and a clinical picture of vestibular paroxysmia in
patients who do not respond to or poorly tolerate pharmacologi-
cal treatment, given that there is a high risk of brain stem infarc-
tion due to intra- or postoperative vasospasm.

In most cases, the posterior cranial fossa MVD is carried out
by retrosigmoid approach with mandatory intraoperative facial
nerve function monitoring to minimize complications. Accord-
ing to various sources, surgical complications include transient
(20%) and persistent (3—8%) hearing impairment, vestibular
disorders, sensitive facial damages (5-30%), transient (5—6%)
and persistent (2%) facial palsy, and cerebellar stroke (1-2% of
patients) [53]. According to several authors, relapse risk factors
include female sex, 8+ years disease duration, a vein as a source
of conflict, and the absence of instant postoperative symptoms
regression. Intraoperative detection of focal arachnoiditis reduc-
es the efficiency of microvascular decompression.

Percutaneous puncture techniques (used primarily for the
treatment of trigeminal neuralgia) involve bringing the conduc-
tor needle to the oval foramen and entering the Meckel’s cave
with targeted nociceptive trigeminal fibers destruction. The most
common techniques are glycerol rhizotomy, microballoon com-
pression, and radiofrequency trigeminal rhizotomy. According
to the literature, the efficiency of the latter reaches 76% after
one session and 24% if the procedure is repeated 2 to 6 times
[29]. Among the complications, the authors describe masticato-
ry muscle disorder, painful facial dysesthesia, decreased corneal
reflex, abducent nerve lesion, etc. Despite the lower efficiency
of these techniques compared to the microvascular decompres-
sion, they can be repeated at varying intervals for pain control,
which is especially important in elderly patients subject to high
surgical risks.
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Radiosurgical treatment. Gamma knife is a method of stereo-
tactic radiosurgery, where Cobalt-60 (70-90 Gy) is the source of
ionizing radiation. The method is widely used in trigeminal and
glossopharyngeal nerves neurovascular conflicts treatment [52].
The retrogasserian trigeminal segment is its target in trigeminal
neuralgia. Akdag et al. [21] presented the outcomes of 250 tri-
geminal neuralgia patients 5 years after radiosurgical treatment.
70% of patients had no pain, in 20% the pain decreased by more
than 1/2, in 5% it was less than 1/2, in 5% it became more in-
tense. The complications included scleral dryness (22%), mem-
ory impairment (20%), hearing loss (16%), hypogeusia (16%),
dysphagia (13%), and masticatory muscle weakness (11%).
Nevertheless, data of larger reviews indicate lower efficiency of
radiosurgery compared to the MVD in terms of short- and long-
term analgesic effects [42].

According to Kano H et al., stereotactic radiosurgery can be an
efficient pharmacoresistant glossopharyngeal neuralgia treatment
with a long-term pain syndrome reduction in 55% of patients after
1 or 2 procedures. No patient in their study had vocal cords function
changes or swallowing disorders after the procedure [28].

Partial rhizotomy, a transection of 1/3—1/4 of sensory fibers of
the trigeminal nerve is more often used if the trigeminovascular
conflict is either not verified as the cause of neuralgia, or it is
impossible to adequately separate the vessel and the nerve in
the microvascular decompression. According to J. Young and R.
Wilkins, 6 years after surgery 40 (48%) patients had excellent
outcome, 18 (22%) had good outcome, 25 (30%) had mediocre
or unsatisfactory outcome, but the number of patients who had
pain relapse increased by 2.6% every follow-up year [36]. Ac-
cording to Ruiquan Liu, Zhu Deng et al. the use of a combina-
tion of microvascular decompression and partial rhizotomy can
also be considered as an efficient surgical alternative [38].

Thus, we can say that compression syndromes in cranial
nerves associated with neurovascular conflict are a complex
interdisciplinary problem, often poorly understood and unde-
tectable by neurologists. The literature describes cases of neu-
rovascular conflicts involving all cranial nerves except for the
olfactory nerve. A blood vessel (an artery, less often a vein),
typically in the area where a nerve root exits the brain stem acts
as a compressing agent. Clinical findings are diverse and associ-
ated with nerve hyperfunction. The most common manifesta-
tions are trigeminal neuralgia, glossopharyngeal neuralgia, and
hemifacial spasm. Currently, implementation of standard cranial
nerve neuroimaging protocol using high-field high-power MR
scanners, MR angiography, and DVI tractography into the di-
agnosis allows to timely detect neurovascular conflict and de-
termine treatment tactics. Neurosurgical intervention should be
considered in case of failure or poor tolerance of conservative
treatment. In most cases, the operation of choice is microvascu-
lar decompression, the essence of which is to separate the com-
pressing vessel from the nerve and insert a sponge between the
nerve and the vessel.

Conclusion. Neurosurgical intervention should be considered in
case of failure or poor tolerance of conservative treatment. In most
cases, the operation of choice is microvascular decompression, the
essence of which is to separate the compressing vessel from the
nerve and insert a sponge between the nerve and the vessel.

REFERENCES

1. Alafaci C, Salpietro FM, Montemagno G, Grasso G, Toma-
sello F. Spasmodic Torticollis Due to Neurovascular Compres-
sion of the Spinal Accessory Nerve by the Anteroinferior Cere-

© GMN

bellar Artery: Case Report. // Neurosurgery. 2000;47(3):768-71;
771-2.doi: 10.1097/00006123-200009000-00049.

2. Antherieu P, Vassal F, Sindou M. Vagoglossopharyngeal neu-
ralgia revealed through predominant digestive vagal manifesta-
tions. Case report and literature review. // Neurochirurgie. 2016
;62(3):174-7. doi: 10.1016/j.neuchi.2016.02.001.

3. Krasoudakis A. et al.Case report. Glossopharyngeal neuralgia
associated with cardiac syncope: Two case reports and literature
review. // International Journal of Surgery Case Reports.Volume
12,2015, Pages 4-6.https://doi.org/10.1016/j.ijscr.2015.05.007
4. Arnold M. Headache Classification Committee of the Interna-
tional Headache Society (IHS) the international classification of
headache disorders, 3rd edition. // Cephalalgia 2018; 38: 1, -211;
DOI: 10.1177/0333102417738202

5. Baldauf J, Rosenstengel C, Schroeder HWS. Nerve compres-
sion syndromes in the posterior cranial fossa—diagnosis and
treatment. / Dtsch Arztebl Int 2019; 116: 54-60. D OI: 10.3238/
arztebl.2019.0054

6. Batten, R.L., Ng, W. Facial nerve compression by the pos-
terior inferior cerebellar artery causing facial pain and swell-
ing: a case report. // J Med Case Reports 8, 105 (2014). doi:
10.1186/1752-1947-8-105.

7. Bella-Navarro R, Alonso-Usero V, Gutiérrez Paredes EM,
Jorda-Cuevas E: Persistent labial edema secondary to hemifacial
spasm. [Article in Spanish]. // Actas Dermosifiliogr. 2012, 103
(2): 157-158.10.1016/j.ad.2011.05.014.

8. Berthold C-H, Carlstedt T, Corneliuson O. Anatomy of the
nerve root at the central-peripheral transitional region. In: Dyck
PJ, Thomas PK, Lambert EH, Bunge R, editors. Peripheral Neu-
ropathy. Philadelphia, PA: WB Saunders; 1984. p. 156-70.

9. Nova CV, Zakrzewska JM, Baker SR, Riordain RN. Treat-
ment Outcomes in Trigeminal Neuralgia-A Systematic Re-
view of Domains, Dimensions and Measures. // World Neuro-
surg X. 2020;6:100070. Published 2020 Jan 27. doi:10.1016/j.
wnsx.2020.100070

10. Honey CR, Morrison MD, Heran MKS, Dhaliwal BS. Hemi-
laryngopharyngeal spasm as a novel cause of inducible larynge-
al obstruction with a surgical cure: report of 3 cases [published
online ahead of print, 2018 Jul 1]. // J Neurosurg. 2018;1-5.
doi:10.3171/2018.2.JNS172952.

11. Dandy WE. Concerning the cause of trigeminal neuralgia. //
Am J Surg 1934;24:447-55.

12. Devor M, Govrin-Lippmann R, Rappaport ZH. Mechanism
of trigeminal neuralgia: An ultrastructural analysis of trigeminal
root specimens obtained during microvascular decompression
surgery. // ] Neurosurg. 2002; 96: 932-943.

13. Donahue JH, Ornan DA, Mukherjee S. Imaging of Vascu-
lar Compression Syndromes. // Radiol Clin North Am. 2017
Jan;55(1):123-138. doi: 10.1016/j.rc1.2016.08.001.

14. Dumot C, Brinzeu A, Berthiller J, Sindou M. Trigeminal
neuralgia due to venous neurovascular conflicts: Outcome after
microvascular decompression in a series of 55 consecutive pa-
tients. // Acta Neurochir 2017;159:237-47.

15. Dumot C, Sindou M. Trigeminal neuralgia due to neurovas-
cular conflicts from venous origin: An anatomical-surgical study
(consecutive series of 124 operated cases). / Acta Neurochir
2015;157:455-66.

16. El Damaty A, Rosenstengel C, Matthes M, Baldauf J, Schro-
eder HW: The value of lateral spread response monitoring in
predicting the clinical outcome after microvascular decompres-
sion in hemifacial spasm: a prospective study on 100 patients. //
Neurosurg Rev 2016; 39: 455-66.

17. Erasmo Barros da Silva. Bilateral oculomotor nerve palsies

117



due to vascular conflict. Arquivos de Neuro-Psiquiatria. 2010;
68: 5. doi: 10.1590/s0004-282x2010000500030

18. Gambeta E, Chichorro JG, Zamponi GW. Trigeminal
neuralgia: An overview from pathophysiology to pharmaco-
logical treatments. / Mol Pain. 2020;16:1744806920901890.
doi:10.1177/1744806920901890.

19. Giorgio Cruccu. Trigeminal Neuralgia. Continuum (Min-
neap Minn): 2017;23(2, Selected Topics in Outpatient Neurol-
0gy):396-420. 10.1212/CON.0000000000000451.

20. Guclu B, Sindou M, Meyronet D, Streichenberger N, Si-
mon E, Mertens P. Cranial nerve vascular syndromes of the tri-
geminal, facial and vagoglossopharyngeal nerves: Comparative
anatomical study of the central myelin portion and transitional
zone; correlation with incidences of corresponding hyperactive
dysfunctional syndromes. // Acta Neurochir 2011;153:2365-75.
21. Halil Akdag, Didem Comert, Kerime Akdur, Ayten Sakar-
can, Hakan Seyithanoglu, Mustafa Aziz Hatiboglu. The efficacy
of gamma knife radiosurgery in patients with trigeminal neural-
gia: The initial experience of the Bezmialem Vakif University.
// Neurology India. 2019: 67: 2: 476-480. DOI: 10.4103/0028-
3886.258009

22. Haller S, Etienne L, Kovari E, Varoquaux AD, Urbach H,
Becker M.Imaging of Neurovascular Compression Syndromes:
Trigeminal Neuralgia, Hemifacial Spasm, Vestibular Paroxys-
mia, and Glossopharyngeal Neuralgia. // AINR Am J Neurora-
diol. 2016;37(8):1384-92. doi: 10.3174/ajnr.A4683.

23. Harjinder S Bhatoe. The neurovascular syndromes: A review
of pathophysiology — Lessons learnt from Prof. Chandy’s pa-
per published in 1989. // Neurology India. 2019; 67: 377—388.
DOI: 10.4103/0028-3886.258002

24. Heinskou T, Maarbjerg S, Rochat P, Wolfram F, Jensen RH,
Bendtsen L. Trigeminal neuralgia--a coherent cross-specialty
management program. // J Headache Pain. 2015;16:66. doi:
10.1186/s10194-015-0550-4.

25. Honey CR, Gooderham P, Morrison M, Ivanishvili Z: Epi-
sodic hemilaryngopharyngeal spasm (HELPS) syndrome: case
report of a surgically treatable novel neuropathy. // J Neurosurg.
2017; 126:1653-1656

26. Jannetta PJ: Arterial compression of the trigeminal nerve at
the pons in patients with trigeminal neuralgia. / J Neurosurg
26:159-162, 1967

27. Joyce S. Nicholas, Sunil J. Patel. Pulsatile arterial compres-
sion of cranial nerves. Surg Neurol. 2010;1:28.doi:10.4103/2152-
7806.66458.

28.KanoH.Stereotacticradiosurgery foridiopathic glossopharyn-
geal neuralgia: an international multicenter study. // J Neurosurg.
2016;125(Suppl 1):147-153.DO1:10.3171/2016.7.GKS161523.
29. Kanpolat Y, Savas A, Bekar A, Berk C. Percutaneous Con-
trolled Radiofrequency Trigeminal Rhizotomy for the Treat-
ment of Idiopathic Trigeminal Neuralgia: 25-year Experience
with 1600 Patients. // Neurosurgery. 2001;48(3):524-532. doi:
10.1097/00006123-200103000-00013.

30. KentaroWatanabe, R. ShaneTubbs® et al. Isolated Deep
Ear Canal Pain: Possible Role of Auricular Branch of Vagus
Nerve—Case Illustrations with Cadaveric Correlation. // World
Neurosurgery. 2016; 96: 293-301, https://doi.org/10.1016/j.
wneu.2016.08.102

31. Kumar S et al. Pain in trigeminal neuralgia: neurophysiology
and measurement: a comprehensive review. // Journal of Medi-
cine and Life. 2013; 6 (4): 383-388

32. Bendtsen L. et. al. European Academy of Neurology guide-
line on trigeminal neuralgia. // European Journal of Neurology.
2019, 26: 831-849. doi:10.1111/ene.13950)

118

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

33. ilva-Hernandez L. et al. Hemifacial spasm and vestibular
paroxysmia: co-presence of two neurovascular compression
syndromes in a patient. // Neurologia. 2019;34:131-133. DOI:
10.1016/j.nrleng.2018.09.002

34. Leal PR, Barbier C, Hermier M, Souza MA, Cristino-Filho
G, Sindou M.Atrophic changes in the trigeminal nerves of pa-
tients with trigeminal neuralgia due to neurovascular compres-
sion and their association with the severity of compression and
clinical outcomes.// J Neurosurg. 2014;120(6):1484-95. doi:
10.3171/2014.2.JNS131288.

35. Li, S., Lian, Y., Chen, Y. et al. Therapeutic effect of Bot-
ulinum toxin-A in 88 patients with Trigeminal Neuralgia
with 14-month follow-up. // J Headache Pain 15, 43 (2014).
https://doi.org/10.1186/1129-2377-15-43.  DOI  https://doi.
org/10.1186/1129-2377-15-43

36. Liu, Ruiquan et al. The Long-Term Outcomes and Predic-
tors of Microvascular Decompression with or without Partial
Sensory Rhizotomy for Trigeminal Neuralgia. // Journal of Pain
Research. 2020; 13: 301-312. doi:10.2147/JPR.S225188

37. Loader B, Linauer I, Korkesch S, et al. A connection between
neurovascular conflicts within the cerebellopontine angle and ves-
tibular neuritis, a case controlled cohort study. Relazione fra con-
flitti neurovascolari a livello dell’angolo pontocerebellare e neurite
vestibolare, uno studio di coorte caso-controllo. // Acta Otorhino-
laryngol Ttal. 2016;36(5):421-427. doi:10.14639/0392-100X-766
38. Louis-MarieTerrier et al. New insights into the trigeminal
nerve somatotopy: Lessons from partial sensory rhizotomy. //
Morphologie. 2017; 101 (335): 195.https://doi.org/10.1016/j.
morpho.2017.07.087

39. M. Strupp, S. von Stuckrad-Barre, T. Brandt and J.C. Tonn,
Teaching Neurolmages: Compression of the eighth cranial nerve
causes vestibular paroxysmia, // Neurology 80 (2013), e77).

40. Maria Pigg et al. International Classification of Orofacial
Pain, Ist edition (ICOP). // Cephalalgia 2020, Vol. 40(2) 129—
221.DOLI: 10.1177/0333102419893823

41. Mazlout H, Kamouni H, Triki W, Kéfi S, Brour J, EIAfrit M,
Chéour M, Kraiem A. Safety and efficacy of botulinum toxin in
hemifacial spasm. // J Fr Ophtalmol. 2013;36(3):242-246. doi:
10.1016/j.jf0.2012.01.011

42. Mendelson ZS, Velagala JR, Kohli G, Heir GM, Mammis
A, Liu JK. Pain-Free Outcomes and Durability of Surgical In-
tervention for Trigeminal Neuralgia: A Comparison of Gamma
Knife and Microvascular Decompression. // World Neurosurg.
2018 Apr; 112:€732-e746.

43. Michael Strupp et al. Vestibular paroxysmia: Diagnostic
criteria. // Journal of Vestibular Research 26 (2016) 409-415.
DOI:10.3233/VES-160589

44. Morra, Mostafa Ebraheem et al. Therapeutic efficacy and
safety of Botulinum Toxin A Therapy in Trigeminal Neuralgia:
a systematic review and meta-analysis of randomized controlled
trials. The Journal of Headache and Pain. 2016. vol. 17,1: 63.
doi:10.1186/s10194-016-0651-8.

45. Totolian N. A., Kechek G. A., Totolyan An. A.,. Rubtsova I. V.
Neurovascular conflict in oculomotor imbalance. // Ophthalmology
Journal. 2015: 8(4):40-47.doi:10.17816/0V2015440-47.

46. Russell R. Lonser, Ronald I. Apfelbaum. Neurovascular
Decompression in Cranial Nerves V, VII, IX, and X. Neurosur-
gery. Schmidek and Sweet: Operative Neurosurgical Techniques
2-Volume Set : Indications, Methods and Results (Expert Con-
sult - Online and Print). 6th Revised edition. Elsevier Health
Sciences . London, United Kingdom. 2012.

47. S. Haller, L. Etienne, E. Kévari, A.D. Varoquaux, H. Ur-
bach and M. Becker. Imaging of Neurovascular Compression



GEORGIAN MEDICAL NEWS
No 6 (303) 2020

Syndromes: Trigeminal Neuralgia, Hemifacial Spasm, Vestibu-
lar Paroxysmia, and Glossopharyngeal Neuralgia. / American
Journal of Neuroradiology August 2016, 37 (8) 1384-1392; doi:
https://doi.org/10.3174/ajnr. A4683

48. S. Haller, L. Etienne, E. Kovari, A.D. Varoquaux, H. Ur-
bach and M. Becker. Imaging of Neurovascular Compression
Syndromes: Trigeminal Neuralgia, Hemifacial Spasm, Vestibu-
lar Paroxysmia, and Glossopharyngeal Neuralgia. / American
Journal of Neuroradiology August 2016, 37 (8) 1384-1392;
DOI: 10.3174/ajnr.A4683.

49. Seok Hoon Kang, Ji-Soo Kim, Jeong-Min Hwang, Byung Se
Choi, Jae-Hyoung Kim. Mystery Case:Superior oblique myo-
kymia due to vascular compression of the trochlear nerve. //
AAN.2013; 80 (13).doi: 10.1212/WNL.0b013e318289706f

50. Sindou M, Mercier P: Microvascular decompression for
hemifacial spasm: outcome on spasm and complications. A re-
view. // Neurochirurgie 2018; 64: 106-16.

51. Tanrikulu, L., Hastreiter, P., Dorfler, A., Buchfelder, M.,
Naraghi, R. Classification of neurovascular compression in
glossopharyngeal neuralgia: Three-dimensional visualization
of the glossopharyngeal nerve. // Surg Neurol Int 24-Dec-
2015;6:189https://doi.org/10.4103/2152-7806.172534

52. Tuleasca C, Régis J, Sahgal A, De Salles A, Hayashi M, Ma
L, Martinez-Alvarez R, Paddick 1, Ryu S, Slotman BJ, et al.
Stereotactic radiosurgery for trigeminal neuralgia: a systematic
review.// ] Neurosurg. 2018; 27; 130(3):733-757.

53. Jamesn B.JI., Hukutun A.C. HelipoBackyssipHble
KOH(IIMKTBI 3anHel yepernHo siMku. // JKypHan HeBpojoruu
n ncuxuarpun uMm. C.C.Kopcakosa. 2017; 2: 155-162. doi:
10.17116/jnevro201711721155-162

54. Xia L, Li YS, Liu MX, et al. Microvascular decompression
for glossopharyngeal neuralgia: a retrospective analysis of 228
cases. // ActaNeurochir (Wien) 2018; 160: 117-23.

55. Y.C. Wu and Y.C. Hsu, Vestibular paroxysmia associated
with paroxysmal pulsatile tinnitus: A case report and review of
the literature // Acta Neurol Taiwan. 2013: 22; 7275

56. Yan K-K, Deng Z-Bi, Xu J, Wang L-Bi, He D-S. Idiopathic
Superior Laryngeal Neuralgia Cured by Microvascular Decom-
pression.// ClinSurg. 2019; 4: 2652.

57.Yildiz E, Yolcu S. Volume of the cisternal portion of the tri-
geminal nerve: a study with 3.0-Tesla constructive-interference-
in-steady-state imaging of healthy subjects. // J Neurological Sci
(Turkish) 2015;32:106—-14.

58. Yue Lou, Yaguo L. Brainstem and facial nerve compres-
sion syndromes due to vertebrobasilar dolichoectasia: A case
report and literature review. // Interdisciplinary Neurosurgery.
2018;12:30 PM-31. https://doi.org/10.1016/j.inat.2017.07.001

SUMMARY

CRANIAL NERVE HYPERFUNCTION SYNDROMES.
MODERN APPROACHES TO DIAGNOSIS AND TREAT-
MENT (REVIEW)
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In this article, we reviewed neurovascular conflicts of most
cranial nerves with characteristic clinical syndromes and ana-
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lyzed preferred treatment strategies, including surgical methods.

We conducted literature review using the Pubmed database,
selecting articles on cranial nerves compression syndromes,
published for 10 years (from 2010 to 2020). The analysis cov-
ered all articles with information on the etiology, pathogenesis,
clinical findings, diagnosis, differential diagnosis, neuroimag-
ing, and pathomorphological assessment, as well as treatment
strategies for such pathology, including surgical methods. Af-
ter identifying all the articles that met the inclusion criteria and
deleting duplicate data, 58 literature sources on cranial nerves
compression syndromes associated with neurovascular conflict
were selected.

Cranial nerves compression syndromes are a complex inter-
disciplinary problem, often poorly understood and undetectable
by neurologists. Literature sources describe cases of neurovascu-
lar conflicts with all cranial nerves except for the olfactory one. A
blood vessel (an artery, less often a vein), typically in the area where
anerve root exits the brain stem acts as a compressing agent. Clini-
cal findings are diverse and associated with nerve hyperfunction.
The most common manifestations are trigeminal neuralgia, glos-
sopharyngeal neuralgia, and hemifacial spasm. Currently, imple-
mentation of standard cranial nerve neuroimaging protocol using
high-field high-power MR scanners, MR angiography, and DVI
tractography into the diagnosis allows to timely detect neurovascu-
lar conflict and determine treatment tactics.

Neurosurgical intervention should be considered in case of
failure or poor tolerance of conservative treatment. In most
cases, the operation of choice is microvascular decompression,
the essence of which is to separate the compressing vessel from
the nerve and insert a sponge between the nerve and the vessel.

Keywords: neurovascular conflict, neurovascular compres-
sion syndrome, cranial nerve hyperfunction syndrome, facial
myokymia, trigeminal neuralgia, hemifacial spasm, glossopha-
ryngeal neuralgia, vestibular nerve compression, vestibular par-
oxysmia, intermediate nerve neuralgia, vagus nerve compres-
sion, microvascular decompression, rhizotomy, gamma surgery.
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CHHJAPOMBI THIEP®YHKIMU YEPEMHBIX HE-
PBOB. COBPEMEHHBIE MOAXO/bI K JUATHOCTH-
KE Y JJEYEHHIO (OB30P)

12Cupxo A.T., 'Yexa E.B., 'Mussikuna E.B.

! Tnenponemposckas Meouyunckan Axademuss MO3 Yrpaunoi,
Kageopa nepsnvix 6onesneti u neiupoxupypeuu; *I'Y Hnenpone-
MPOBCKULL pecUOHANbHBIL KIUHUYeCKUll 2ocnumans um. . Meu-
HuKoea, Ykpauna

B 0030pe mpezncrapieH aHaiIM3 PETPOCIEKTUBHBIX U CO-
BPEMEHHBIX HAay4YHBIX HCTOYHHKOB HMH(OPMaWU 110 BONPOCAM
HEHPO-BACKYJSIPHBIX KOH(INKTOB OOJIBIIMHCTBA YEPEITHO-MO3-
TOBBIX HEPBOB C XapaKTEPHBIMU KIMHUYECKUMH CHHAPOMAMH;
paccMOTpeHbl HanboIIee MPEANOYTHTENIBHBIC CTPATEINH JICUCHHSI,
B TOM YMCJIE XHPYpPrHYecKHe MeTo/Ibl ¢ ITyOuHol noucka 10 et
(2010-2020 rr.). IIpoananu3upoBaHo 58 BBISIBJICHHBIX PEICBAHT-
HBIX MCTOYHHKOB 00 ITHOJIOTMH, TATOreHe3e, KIMHUKE, AUarHo-
cTuKe, anddepeHIMaTbHON AMArHOCTHKE, MATOMOP(HOIOrHUECKOM
OLICHKE M CTPATErHsIX JICUCHUSI TAHHOM T1aTOJIOTUH.

Ha ocHoBaHMHM aHAIN3a M CHHTE3a BBISBICHHOMN JINTEPATYPhI
OIPE/ICJICHO COBPEMEHHOE COCTOSIHHE HM3y4YeHHOIl MaToJIOrHHy,
B YaCTHOCTH KOMIIPECCHOHHBIC CHHPOMBI YePEITHO-MO3TOBBIX

119



HEPBOB SIBJISIIOTCS CJIOKHOM MEKANCUUILIMHAPHON POOIEMOii,
B OOJIBLIIMHCTBE CIIy4aeB IUI0XO0 TOHMMAEeMO 1 HeJIOAMarHoCTH-
pyemoii HeBponoramu. KitnHuKa MHOroo0OpasHa ¥ CBsi3aHa C T'i-
nepdynkimeit Hepsos. Hanbosee 4acTbIMU HPOSIBICHUSIMH SIB-
JISIFOTCSI TPUTEeMHUHANBHAST HEBPAIITHsl, TeMH(palnaibHbIN CIiasm,
A3BIKOIVIOTOYHAsI HeBpairus. B Hacrosiuee Bpemsi BHeApeHUE
B JIMaTHOCTHUKY CTAaHAAPTHOIO IPOTOKOJIA HEHpPOBU3yaIU3aLUH
YEpPErHbIX HEPBOB IIPH TOMOIIM BBICOKOINOIbHBIX MP-ckanepos
BBICOKOH MoruHocTH, MP-anruorpadun u DVI-Tpakrorpadun
II03BOJISIET CBOEBPEMEHHO JMAarHOCTHPOBATh HEWPOBACKYJIIP-
HBI KOH(IMKT M ONpPEACNUTh TaKTHKY JjiedeHus. Oneparuueit
BbIOOpa B OOJIBIIMHCTBE CIIydaeB CUMTACTCS MUKPOBACKYJISIP-
Hasl IEKOMIIPECCHs, CyTh KOTOPOHM 3aKIIIOYaeTcsi B OTACICHUH
KOMIIPUMUPYIOLIETO COCyJa OT HEpBa M YCTAaHOBKE IPOKIAIKH
MEX1y HEPBOM U COCYIOM.
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TRAUMATIC BRAIN INJURIES IN CHILDREN
IN PRACTICE OF PEDIATRIC HOSPITAL IN GEORGIA

Chikhladze N., Kereselidze M., Burkadze E., Axobadze K., Chkhaberidze N.

1. Javakhishvili Thilisi State University, Faculty of Medicine, Georgia

Traumatic brain injury (TBI) is a leading cause of death and
disability worldwide and one of the major problems of Public
Health [1-6]. Mortality from child traumatic injuries is 3-4 times
higher in middle-income countries than in high-income countries
[7,8]. Unfortunately, TBI is under-recognized and under-studied,
particularly in many low- and middle- income countries [9-11].
Study of TBI reliable and high-quality data represents the basis for
elaborating effective strategies for injury prevention [12].

Since 2014 the traumatic brain injury national reporting
format for the hospitalized patients is in line with the Inter-
national E-health standards (ICD-10 codes for each case, in-
cluding special codes for external causes of the injury, NCSP
codes for health intervention etc.). Since 2019 the country
started introducing (piloting) Electronic Health Record
(EHR) system, which potentially can collect all TBI related
necessary information.
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In 2018, the total number of hospitalized 0-17 age patients
with TBI diagnosis (ICD-10 - S06) was 2314 in all medical fa-
cilities of Georgia. Patients were hospitalized in different hospi-
tals in Tbilisi and regions, and the biggest number (12,8%) was
hospitalized in Pediatric hospital. In 33 medical facilities was
hospitalized up to 5 patients and in 23 medical facilities 5-10
TBI patients during the year. The aim of the research is to study
epidemiological features of pediatric TBI based on the example
of data from the biggest pediatric hospital in Georgia.

Material and methods. In this study we used descriptive sta-
tistics of NCDC official data.

Results and discussion. The total number of pediatric TBI pa-
tients during one year (2018) was 296, among them majority were
male patients (61,1%), minority of patients were in 15-17 age group
(12,5%) while in other three age group (10-14; 5-9 and 0-4) patients
were distributed approximately equally (31,8%, 28,7% and 27,0%).



