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HeBpasrva A3bIKOIIOTOYHOTO HepBa (roccodapuHreasbHas HeBpanrus, CMHAPOM CMKapa) BXOAMT B rpynmny peaKux NPOABAEHWH CUHAPOMOB KOM-
NpPeccum YepenHo-mo3rosblx Hepsos (YMH), KOTopas MOKET OKa3blBaTb 60/bLIOE HEraTUBHOE BAUAHME HA KAYECTBO KWU3HM NaumeHTa. HecMoTps Ha
3HauUUTE/IbHbIN MPOrPecC B Pa3BUTUM KOHCEPBATMBHbIX METOA0B /IeUeHUS, TaKMX Kak GapmaKko-, pusnoTepanus n HelpoHHbIe 6710Kagpl, BbIGOP ONTu-
Ma/IbHOM XMPYPTUYECKO TaKTUKM NPOLO/IKAET OCTaBaTbCA NPEAMETOM aKTUBHOIO 06CyKAeHUA. ITO 06YCI0BNEHO KaK PEAKOCTbIO NaToN0MMK, Tak U
C/IOXHOCTbIO aHATOMMYECKMX B3aMMOOTHOLEHUI B 061aCTW 1aTePaNbHOTO OCHOBAHMWA Yepena, F4e NPOXOAMT A3bIKOMOTOUHbIA HepB. OCHOBHbIM Ba-
PUAHTOM NleueHUA ABAAETCA XMPYPrUYecKan Pe3eKLyma 3aTbIIOYHON KOCTHU, Kak NPaBuio, npesbiwatowasn 7-8 cm, ans Gopm1MpoBaHus onepaLmMoHHOro
KOPWZAOPa 1 Noc/ieaytowwen AeKOMNPECccMn HeMpoBaCcKYNAPHO 30HbI. Ha CerogHAWHUM AeHb NPUMEHEHME SHAOCKOMMUYECKMX TEXHONOTUI NOCTEeNeH-
HO 3aHMMaEeT BaKHOE MEeCTO B K/IMHUYECKOMN NpaKTuKe, 6aarogaps BO3MOKHOCTU TOYHOM BU3yanu3aLMmu HeMPOHaNbHbIX CTPYKTYP NPYU MUHUMANbHOM
MHBa3MK. TaKoM NOAXOZ, NO3BO/IAET CYLLECTBEHHO CHU3UTb PUCK MHTPAONEPALMOHHBIX OCAOMHEHWH, MUHUMM3MPOBATL O6BEM KOCTHOM peseKumm
M COKPaTUTb BOCCTAaHOBUTE/IbHDIN NEPUOA, YTO OCOBEHHO BaKHO B YCI0BUAX PabOTbl B aHATOMUYECKM C/IOXHOW 30HE. B cTaTbe NpeacTaBaeHbl Kau-
HUYECKME HabIOAEHWA YCNIEWHOro NeYeHna ABYX NaLMEHTOB C HEBPA/TUEN A3bIKOIIOTOYHOTO HEPBa C MPUMEHEHNEM SHAOCKOMMUYECKON TEXHUKM,
BbINO/IHEHHOI Yepe3 goctyn Tuna "burr hole". Mog4épKuBaeTcA KYeBas po/b IHAOCKONUYECKOM BU3yanun3aLmm CTPYKTYP 1aTepanbHOro OCHOBaHMA
rO/I0BHOTO MO3ra B MAaHWPOBAHMM W OCYLLECTBIEHUM XMPYPTMYECKOTO BMELLATENbCTBA NPY AaHHOM npobaemaTuke.

KnioueBble cNoBa: A3bIK02/10MOYHAA Heapanaus, 3HOocKon, burr hole, sackynapHas dekomnpeccus, Helipo8acKynAPHeIl KOHGAUKM, KAuHuYecKul
cayyad.
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Glossopharyngeal neuralgia (also known as Sicard syndrome) is a rare cranial nerve compression syndrome that significantly impacts a patient's quality of
life. Despite advances in conservative treatments, including pharmacotherapy, physical therapy, and nerve blocks, the optimal surgical approach remains
a subject of active debate. This uncertainty stems from the rarity of the condition and the complex anatomy of the lateral skull base. Traditional surgical
decompression often requires extensive resection of the occipital bone (typically exceeding 7-8 cm) to create a sufficient surgical corridor. However,
endoscopic techniques are increasingly used due to their ability to provide precise visualization with minimal invasion. This approach reduces intraoperative
complications, minimizes bone resection, and shortens recovery times. This article presents two clinical cases of glossopharyngeal neuralgia successfully
treated using an endoscopic "burr hole" approach. We emphasize the critical role of endoscopic visualization in planning and executing surgery within this
anatomically complex region.
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BBEAEHMUE

HeBpanrva a3bikornoToyHoro Hepea (HAH) npeacrasnseT coboii
peaKoe KNMHWUYEeCKoe COCTOAHME 1, MO pa3HbiM OLeHKaM, CocTaBnAeT
ot 0,2% 80 1,3% Bcex CNy4aeB HEBPaNrMM YepenHblx Hepsos [1, 2].
Haunbonblwan 3abonesaemocts B nonynaumm boina 3apernctpuposa-
Ha B MCCNeaoBaHMK, oxBaTbiBatowem nepuog, 1945-1984 rr., kotopoe
BbIABMIO KYMYNATUBHYIO 3aboneBaemoctb Ha yposHe 0,6 cnyyas Ha
100000 yenosek [3]. MpossneHus 60n1e3HM BbIABAAIOTCA C CONOCTA-
BMMOW 4acTOTOM Yy L, 060MX NOMOB, C HEKOTOPbIM NpeobiagaHnem
Y KeHLWWMH [3, 4]. B HacToALee BpemaA HabntoAaeTcA TEHAEHLMA K yBe-
NInyeHmnto 3a601eBaeMOCTy € BO3PACcTOM B 06enx reHAepHbIX rpynnax.
CornacHo 0606LLEHHBIM NUTEPATYPHBIM AaHHBIM, UCTUHHAA YacToTa
BcTpevaemoctn HAH B nonynaumm B 50-100 pa3s HMXKe, yem y nauum-
€HTOB C HeBpanruen TporiHuyHoro Hepsa (HTH) [3-6]. KnuHuueckas
KapTvHa HAH HepeaKo vHTepnpeTMpyeTcs OWMBOYHO KaK nposBe-
Hue HTH, uto BeéT K AnuTenbHoin u HeappeKTUBHOM Tepanum [2, 5].
CneslyeT OTMETUTb, YTO, HECMOTPA Ha Bosee Yem BEKOBYHD UCTOPUIO
OMWUCaHWA CMHAPOMOB MOPANKEHMA YePErHbIX HEPBOB, BOMPOCHI Na-
ToreHe3a HAH ao cux mop ocTatoTcA NpesMeToM aKTUBHbIX HayUHbIX
[MCKYCCUIA 1 UccnepoBanHunit [2, 3, 6].

OTMeYeHo, YTO «...KNMHWUYECKasa KapTMHA HEBPAITUMN A3bIKOMO-
TOYHOrO HepBa (HAH) AemoHCTpUpYeT 3HaYMTENbHOE CXOACTBO C He-
Bpanr1en TpoliHuyHoro Hepsa (HTH), npossassch B BUAE KpaTKOBpe-
MEHHbIX MapOKCU3MasIbHbIX BOEBbIX OLLYLLEHWIA, ONUCbIBAEMbIX KaK
yZapbl 3NeKTPUYECKUM TOKOM. JautenbHocTb 6onesBoro cMHApoma
BapbMpyeT OT HECKOMbKMX CEKYHA, [0 HECKONbKMX MUHYT, @ UHTEH-
CMBHOCTb MOXKET KonebaTbcsa OT yMepeHHOW A0 HecTepnumoin» [5].
Kak npasuio, 601eBoI CMHAPOM NOKaM3yeTca B 061aCTH IOTOYHOM
NOBEPXHOCTU C PACNPOCTPAHEHNEM B 30HY CKONNEHUI iumbonaHoi
TKaHM BbICOKOW NAOTHOCTU — MUHAANWH. Bonesoi cuHApOm npu sTom
04eHb CXOX € HTH, uTo 06yC/N10BNEHO KMHETUYECKOW aKTUBHOCTbLIO UH-
HEpBMPYEMbIX MbILLEYHbIX CTPYKTYP, BbI3blBatOLLEl CTUMYAALMIO TaK
Ha3blBAaeMbIX «TPUITePHbIX ToYeK». MpoBoKauma 6oan npoucxoaut
NpY ABUXKEHWUM MbILLL ULQ, MACTUKaLLMK, AEMOTUHALMM, peYeBoit
¢oyHKUMM M T.4. [2, 5, 6].

OTmeyeHo, 4To «...TpurrepHole 3oHbl npu HAH pacnonaratotca
B 06/1aCTM KOPHA A3blKa, MUHAANWH, A B pAje clyy4aeB — B obnactu
KO3e/Ka YLIHOW pakoBuHbI. Kak npaswio, 601eBoOM CUHAPOM HOCUT
OZHOCTOPOHHUI XapaKTep. B peakmx cayyasx y naumeHtos ¢ HAH pas-
BMBaeTCA bpasuKapaus, NajeHue apTepuanbHOTO JaBeHUA, BNAOTb
[0 CUHKOMasbHbIX COCTOAHUMY [7]. Mpu pa3apaxkeHun A3bIKOIOTou-
HOrO HepBa BO3HMKAeT pedneKTopHaa Ayra, NocpeACcTBOM KOTOPOW
apdepeHTHbIe MMMYNLCHI AOCTUTAOT AOPCAZILHOTO MOTOPHOTO AApa
6nyxpatoLLero Hepea (fopcanbHbIN BaranbHbIA Komnaekc). Mapan-
NeNbHO NPOUCXOAWT CTUMYAALMA CONUTAPHOTO AApPa, PacrnooMeH-
HOro B Npogonrosatom mosre [8]. Bcneactaue 3Toro ocTpbIi NpUcTyn
A3bIKOINIOTOYHON HEBPANTUK XapaKTepusyeTca abeppaHTHOM aKTuBa-
Lmeit bnyxaatoLLero Hepea, UTo KAMHUYeCKW NpoaBaAeTcA bpaauKkap-
[AVEN, TMNOTEH3MEN U Pas/IMYHbIMU CEPAEYHbIMK apUTMUAMU [6, 9].

3ayacTylo pa3BMBAKOLLMECA B pe3ynbTaTe BereTaTMBHOM AMC-
GYHKLMM remoAMHaMUYECKUE HAPYLLIEHMA BbI3bIBAKOT LepebpanbHyto
runonepdysuio, pernucTpupyemyro Ha anekTposHuedanorpamme B
BUAE MeA/IEHHOBOIHOBOM akTMBHOCTM [10]. CoBpemeHHble uccnesno-
BaHWA YKa3blBalOT HA BACKY/NOHEBPa/bHbIA KOHOAMKT A3bIKOTIOTOY-
HOrO HepBa C 3aAHEN HUXKHEW MO3KEUKOBOW apTepuelt B KauyecTse
OCHOBHOW NpuunHbI passuTtua HAH [1, 2, 5, 9, 10]. YTBepxaaeTcs, uto
«...N0ABNEHNE B KIMHUYECKOMN KapTuHe HAH Takux cepbésHbIX CUM-
NTOMOB, KaK CUHKOMA/IbHble COCTOAHWA W BpaauKapaus, BNIOTb 40
OCTaHOBKM CEPAL,A, MOXKET ObITb 06YC/10B/IEHO BOB/IEYEHUEM B BACKY-
JIOHEBPA/IbHbIM KOHPAMKT KaK A3bIKOTNIOTOYHOTO, TaK M BAyKaatoLero
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INTRODUCTION

Glossopharyngeal neuralgia (GPN) is a rare clinical condition
accounting for 0.2% to 1.3% of all cranial nerve neuralgias [1, 2].
The highest recorded incidence was noted in a study covering
1945-1984, which revealed a cumulative incidence of 0.6 cases
per 100,000 people [3]. The disease occurs with comparable fre-
quency in both sexes, with a slight predominance in women [3,
4]. Currently, there is a trend toward increased incidence with
age across both genders. Literature suggests that the true inci-
dence of GPN is 50-100 times lower than that of trigeminal neu-
ralgia (TN) [3-6]. Consequently, the clinical presentation of GPN is
often misdiagnosed as TN, leading to prolonged and ineffective
therapy [2, 5]. Despite over a century of research into cranial
nerve syndromes, the pathogenesis of GPN remains a subject of
active scientific debate [2, 3, 6].

The clinical presentation of GPN demonstrates significant
similarities to TN, manifesting as short-term paroxysmal pain de-
scribed as "electric shocks". Pain duration ranges from several
seconds to several minutes, and intensity ranges from moderate
to unbearable [5]. Typically, the pain is localized to the pharynge-
al surface and radiates to the tonsils. This pain is often triggered
by the kinetic activity of innervated muscles, which stimulate
"trigger points" during facial movement, mastication, deglutition
(swallowing), or speech [2, 5, 6].

Trigger zones in GPN are located at the root of the tongue,
the tonsils, and occasionally the tragus of the ear. While the pain
is usually unilateral, rare cases involve bradycardia, hypotension,
and even syncope [7]. When the glossopharyngeal nerve is irritat-
ed, a reflex arc occurs where afferent impulses reach the dorsal
motor nucleus of the vagus nerve. Simultaneously, the solitary
nucleus in the medulla oblongata is stimulated [8]. This results
in aberrant activation of the vagus nerve, clinically manifesting as
bradycardia, hypotension, and various cardiac arrhythmias [6, 9].

Hemodynamic disturbances resulting from autonomic dys-
function can cause cerebral hypoperfusion, which is reflected on
an EEG as slow-wave activity [10]. Modern studies identify neu-
rovascular conflict between the glossopharyngeal nerve and the
posterior inferior cerebellar artery (PICA) as the primary cause of
GPN [1, 2, 5, 9, 10]. Serious symptoms such as syncope or car-
diac arrest may be due to the involvement of both the glosso-
pharyngeal and vagus nerves, specifically the nervus depressor
cordis branch [11]. The likelihood of vagus nerve involvement is
determined by its close topographical proximity to the glossopha-
ryngeal nerve.

Treatment principles for GPN are similar to those for TN.
Pharmacotherapy relies on antiepileptic drugs such as carbamaz-
epine, phenytoin, valproic acid, and gabapentin [5, 10, 12]. Com-
plex treatment may also include stellate ganglion blocks and pha-
ryngeal irrigation with an 8% lidocaine solution, which can lead to
remission within three weeks [13].

Surgical methods for treating GPN include microvascular de-
compression (MVD) and destructive interventions, such as partial
rhizotomy and radiofrequency ablation [14]. Among open sur-
geries, minimally invasive approaches, including endoscopically
assisted procedures, are currently preferred [4, 15, 16]. Detailed
visualization of the lateral skull base is vital, as noted in our previ-
ous research [17].

The Neurosurgery Department of the Istiklol Health Com-
plex in Dushanbe, Tajikistan, actively utilizes endoscopic equip-
ment to treat cranial nerve hyperfunction. Given that vascular
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HepBa, BETBbIO KOTOPOro ABAfeTcA nervus depressor cordis» [11]. Be-
POATHOCTb BOBNEYEHMA BAYHKAAOLWEr0 HePBa B KOHGAMKT onpeaens-
eTcA ero Tonorpado-aHaTOMUYECKMM PACMoNIOKEHUEM OTHOCUTENBHO
A3bIKOFNOTOYHOIO HEpBa.

MpuHuunbl nevyeHna HAH aHanornyHbl nogxogam, npumeHse-
MbIM npu HTH. OcHoBy dapMaKkoTepanuu COCTaBAAIOT NPOTUBO3NM-
NenTuYeckue Npenaparbl, TakMe Kak kKapbamasenuH, GeHUTOMH, Basb-
npoeBas KUCNoTa, rabaneHTuH v TebaHtuH [5, 10, 12]. MokaszaHo, 4To
«...B KOMMIEKCHOE NIeYeHMEe TaKKe BKAYALOT 610Kaabl 3BE344aTOr0
y3N1a v opolueHune 3eBa 8% pPacTBOPOM AnAOKamHa. JaHHaA cxema Te-
panuu MoXeT NPUBOAUTL K PEMUCCUM B TeYeHMe TPEX Headenby [13].

OTMEeYeHO, YTO «..CPeau XMPYPrMYecKMX METOLOB JeYeHuA
HAH npvmeHAOTCA KaK MWKPOBACKYNAPHAA OEKOMNPeccUs A3bIKO-
TNOTOYHOTO HEepPBa, TaK U AeCTPYKTMBHbIE BMELLATe/IbCTBA, BKAKOYALO-
LMe YACTUYHYIO PU3OTOMMIO U PAAMOYACTOTHYIO AeCTpyKumio» [14].
Cpeau OTKPbITbIX Onepauuii B HACTOsLLEE BPEMsA PAacCMaTpMBAKOTCA
BapMaHTbl MUHWMHBA3MBHbIX SOCTYNOB, B TOM YMCAe C UCNO/b30Ba-
HMEeM 3HA0CKOMMYeCcKoW accucteHumm [4, 15, 16]. CnesyeT oTMETUTD,
4TO BM3yanM3aLMA NaTepanbHOr0 OCHOBAHMA Yepena U3 pPas/inyHbIX
[OCTYNOB AIBAAETCA BECbMa 3HAYMMOW, YTO 6b110 ONyHMKOBAHO B Ha-
Lem npeablayLem uccneposanmm [17].

B otaeneHun Hevipoxupyprum Komnnekca 3poposba  «Mc-
TKnon» ¢ 2022 roga aKTMBHO MCMO/Mb3YETCA 3HA0CKONMYecKoe 060-
pyZoBaHMe B NeYyeHUn rmnepdyHKLMM YepenHO-MO3roBblX HEepBOB.
MocKoNbKY BAaCKYNAPHbIA KOHAMKT C BOBNEYEHMEM A3bIKOIZIOTOYHOTO
HepBa BXOAMT B rpynny peakux naTtonormii CMHAPOMOB KOMNPEeccum
YMH, mbl npeacTaBum ycnewHoe XMpypriuyeckoe sedeHne Agyx na-
LIMEHTOB C MCNONBb30BaHNEM 3HAOCKONMM 1 gocTyna "burr hole".

3Tnueckoe 3assneHue. 11.02.2025 r. 6bi1 NOAYYEHbI NIUCbMEH-
Hbleé MHGOPMMPOBAHHbIE Cornacusa OT 06OMX MaLMEHTOB Ha NybaWKa-
LMI0 pe3y/IbTaToB X 06C/1eA0BaHMA U IeYEHUs.

KnuHunueckoe HabawogeHue No 1

Maupent W., 30 net, noctynun B8 Komnnekc 3poposba «Mc-
TUKNON» C XapPaKTEPHbIMM }an06aMm1 Ha UHTEHCUBHbIE, CTpeNALLME
60,11, NOKaNIM30BaHHbIE B 061aCTU INI0TKM, 3aLHEN TPETM A3bIKa, HEG-
HbIX MUHAAMIMH U HUXKHEN YentocTn cnesa. B TeyeHne nonytopa net
nauveHTa 6ecnoKounM yKasaHHble CMMNTOMbI, HA4Yas0 KOTOPbIX OH
CBA3bIBAET C NepeHEecEéHHON YepenHo-Mo3rosoi TpaBmol (nonan B
[OTN) aga roga Hasag,. Mocne TpaBMbl 3NM30AMYECKM BO3HMKAMN KpaT-
KoBpemeHHble 6o/ieBble OLLyLLEHNS B 06/1aCTM KOPHS A3bIKa, KOTOPble
HapacTanu B AMHAMUKe. B ganbHelillem, B CBA3M C pa3BUTUEM Bblpa-
*KeHHoro 601eBOro CMHAPOMA, NALMEHT Obl/l BbIHYXKAEH NMPAKTUYECKM
NMONHOCTbIO BO3AEPKMBATLCA OT PEYEBOM aKTUBHOCTM, CTPEMACH CBE-
CTV K MMHUMYMY MPOBOKALMIO ABUTaTENbHOM GYHKLMM MHHEPBUpYE-
MbIX Mbiw,. /lloboe ABUKEHUE, aKTUBU3UPYIOLLEE AaHHbIe MbILLbI,
NMPUBOAMAO K Pa3ApaKeHNIO TPUITEPHBIX 30H U PA3BUTUIO MyYUTENb-
HbIX MAPOKCM3MOB. boneBble OLLLEHNA MHULMMPOBANUCH TaKKe Npu
npuéme NULLY, Pa3roBOPE, CMEXE, KEBAHUM, [NIOTAHUM U ABUMKEHUAX
r0/10Bbl, YTO 3HAUYUTENbHO OFPAHNYMBANIO €0 NOBCEAHEBHYIO aKTUB-
HOCTb. KOHCepBaTMBHOE fleyeHWe [aBaNo HEKOTOPbIN KpaTKoBpe-
MeHHbIN addekT. dapmakoaHamHes: KapbamasenuH 1200 mr/cyT,
HeMpPOHTUH (rabaneHTuH) 600 mr/cyT, apyrve HMBC B 60AbLUMX A03aX.

MepBblM 3TaNom Halero AMarHOCTUYECKOro MOMUCKa ABMAACH
peHTreHorpadua yepena ANA BM3Yyanu3aLMM LUMIOBUAHBIX OTPOCT-
KOB M UCKAtOUeHUA cuHapoma Urna (ctunomeranum). MposeaéHHoe
nccne0BaHNe KOCTHO-AECTPYKTUBHBIX U3MEHEHUIA He BblfiBuao. Mpu
nposegeHMn MPT no NPOTOKONY «HEMPOBACKYNAPHbIA KOHPAMKTY
BbIABNEHO MPOXOXAEHUE 3afHEN HUKHENW MO3KEUKOBOM apTepum
(posterior inferior cerebellar artery, PICA) yepes cTpyKTypbl Kayaanb-
HOM rpynnbl YyepenHbix HepBoB (puc. 1). JaHHoe aHaTomMMyeckoe

conflict involving the glossopharyngeal nerve is a rare pathology,
we present the successful surgical treatment of two patients us-
ing an endoscopic "burr hole" approach.

Ethics statement. On February 11, 2025, written informed
consent was obtained from both patients for the publication of
their clinical data and treatment results.

Case Report 1

A 30-year-old male was admitted to the Istiklol Health Com-
plex with complaints of intense, shooting pain localized in the
pharynx, the posterior third of the tongue, the tonsils, and the
left lower jaw. These symptoms had persisted for 18 months. The
patient attributed the onset to a traumatic brain injury sustained
in a car accident two years prior. Following the injury, he expe-
rienced occasional, brief pain at the base of the tongue, which
gradually intensified. Due to the severity of the pain, the patient
eventually avoided speaking almost entirely to minimize stimula-
tion of the innervated muscles. Any movement activating these
muscles triggered painful paroxysms. Pain was also provoked by
eating, laughing, chewing, swallowing, and head movements, sig-
nificantly limiting his daily activities. Conservative treatment pro-
vided only short-term relief. His pharmacological history included
carbamazepine (1200 mg/day), Neurontin (gabapentin, 600 mg/
day), and high doses of various NSAIDs.

The first step in the diagnostic workup was a skull X-ray to
visualize the styloid processes and rule out Eagle syndrome (sty-
lomegaly). The examination revealed no bone-destructive chang-
es. An MRI scan using a "neurovascular conflict" protocol (FIESTA/
CISS) revealed the posterior inferior cerebellar artery (PICA) pass-
ing through the caudal group of cranial nerves (Fig. 1). This ana-
tomical relationship suggested a potential neurovascular conflict
responsible for the clinical manifestations.

Based on the MRI findings and progressive clinical symp-
toms, the patient underwent endoscopic microvascular decom-
pression (MVD) of the left glossopharyngeal nerve. The proce-
dure was performed using the EasyGO endoscope (Karl Storz,
Germany) via a minimally invasive "burr hole" approach.

Surgical technique: The patient was placed in the right lat-
eral decubitus position. Following local infiltration of the soft tis-
sues with anesthetic, a 3-cm retroauricular incision was made. A
single 6-mm burr hole was created at the asterion, the junction
of the transverse and sigmoid sinuses (Fig. 2), using a high-speed
drill.

Following the incision of the dura mater (DM), the en-
doscope was inserted and adjusted according to the surgical
depth. We utilized the EasyGO neuroendoscopic system (Karl
Storz, Germany). The optical system provided angles of view
ranging from 0° to 30°, with magnification factors of 1.1 to
2.2, depending on the focal distance. After visualizing the in-
ferolateral aspects of the cerebellum, the cisterna magna was
accessed. Approximately 80 mL of cerebrospinal fluid was as-
pirated to relax the brain, allowing the cerebellar hemisphere
to be slightly displaced medially and superiorly. The use of the
endoscope was essential here, as it permitted visualization of
nearly all inferolateral brainstem structures with minimal cere-
bellar traction.

The left glossopharyngeal nerve was identified. Intraopera-
tive endoscopic inspection revealed that the PICA was in direct
conflict with the nerve, traversing its structure (Fig. 3). Further-
more, the artery was closely adherent to the CN IX, extending
along its axis for 1.5-2 cm. The artery was carefully dissected away
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Puc. 1 MPT 207108bl, 8bIN0IHEHHAS NO NPOMOKOAY «HElPoBaCKYAAPHbIL KOHGAUKM». A: 1 —npodosnzosamslili Mo32, 2 — NO380HOYHAS apmepus;
3—IX napa YMH, 4 — 6a3unapHas apmepus; 5 — PICA, npoxodauiaa mpaH3umom 4epes KayoansHyr epynny YepenHsix Hepsos. B: hpoHmMansHas
npoexyus; Ha u3obpaxceHuu 0603HaYeHb! CMpyKmMypsl 3a0Hel YepenHol AMKU

Fig. 1 MRI of the head (neurovascular conflict protocol). A: Axial view: (1) medulla oblongata; (2) vertebral artery; (3) glossopharyngeal nerve (CN
IX); (4) basilar artery; (5) posterior inferior cerebellar artery (PICA) traversing the caudal group of cranial nerves. B: Coronal view: structures of the

posterior cranial fossa

B3aMMOOTHOLLEHNE CBMAETENbCTBOBANO O MOTEHLMANbHOM HEenpo-
BACKY/IAPHOM KOHOMKTE, CMOCOOHOM BbI3blBaTb KJAMHUYECKME NpO-
ABNEHMA,

Ha ocHoBaHuu cepun MPT CHUMKOB M C Y4ETOM Nporpeccupy-
IOLLel KNAMHUYECKOM CUMNTOMAaTUKM NaumeHTy 6bi10 NPoBEAEeHO MU-
KpOXMpypruyeckoe 0cBOBOXKAEHME NIEBOTO A3bIKOMOTOYHOO HepBa C
MCNONb30BaHMEM 3HAoCKoNa «EasyGO» (Karl Storz, Germany) yepes
muum ("burr hole") poctyn.

MpoToKon onepauuu: NONOXKEHME NaLMeHTa Ha NPaBoOM GOKY.
Mocne ruaponpenapoBKM MATKUX TKAHEN MECTHbIM aHECTETUKOM Dbl
OCYyLLLECTBNEH HebONbLLON pa3pes B 3ayLIHOM 061aCTV AMHOMN OKONO
3 cm. ChopmmpoBaHo oaHo dpesesoe oteepcTue ("burr hole") B Tou-
Ke nepexoza NonepeyHoro CMHyca B CUrMOBUAHbIN (asterion) (puc. 2)
AMaMeTpom He 6onee 6 MM C MCMO/Ib30BaHUEM BbICOKOCKOPOCTHOTO
6opa.

Mocne BCKpbITUA TBEPAOI MO3roBow 06oouku (TMO) aHgocKon
6b11 NOTPYXKEH Ha ONpeaenéHHYIo rMyBbUHY U perynnpoBanca no mepe
eé u3ameHeHus. Mbl UCMO/Ib30BA/IM IHAOCKONMYECKOe 060pyaOBaHMe
«Easy GO» (Karl Storz, Germany) ¢ ontuyeckoi cuctemoii ot 0 go 30°.
KoadpruMeHT yBemueHMs onTuyeckoi cuctembl Bapbupyet ot 1,1 ao
2,2, U3MEHAACb B 3aBMCUMOCTM OT AUCTaHLMMN MEXKAY 30HOM MHTepeca
U MPOKCMMA/IbHBIM KOHLLOM 3HAOCKoMa. Mocne BU3yannsaLumm HUXK-
HesnaTepasbHbIX OTAEN0B MO3XEeYKa OCYLLECTBAANCA AOCTYN B CTOPOHY
60/1bLLIOI 3aTbIIOYHOM LMCTEPHDI. M3 BONbLLIONM 3aTbIIOYHOW LUCTep-
Hbl acnMpupoBanocb NpubansmtensHo 80 ma LepebpocnuHanbHoO
KMOKOCTH, 3aTeM IeBOE MOJyLIAapUe MO3XKEeUKa HEMHOTO CMELL,aNoCh
MeAMaNbHO U KBEPXY. B 3TOT MOMEHT MCMOb30BaHME IHAOCKONA AB-
NANOCh CYLLECTBEHHbIM, MOCKO/IbKY OHO MO3BO/IA/IO, UCMONb3YS MU-

Puc. 2 YcmaHoska sHOoCKonu4Yeckol onmuKu 8 3a0aGHHOU KpaHUo-
Mempuyeckoli moyKe; chopMuposaHHoe pe3esoe omeepcmue He
npesoiwaem 5-6 Mm

Fig. 2 Placement of the endoscope at the specified craniometric point;
the created burr hole does not exceed 5-6 mm in diameter
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from the nerve, and a polytetrafluoroethylene (PTFE) felt protec-
tor was interposed. Hemostasis was confirmed at a blood pres-
sure of 120/70 mm Hg. The dura mater was closed with airtight
sutures and reinforced with a TachoSil (TachoComb) patch (Corza
Medical, Linz, Austria). The surgical wound was closed in layers,
and an aseptic dressing was applied. The sutures were removed
on the eighth postoperative day, with the wound healing by pri-
mary intention. Complete pain relief was achieved in the immedi-
ate postoperative period, and the patient was discharged in satis-
factory condition on day five.

Case report 2

A 78-year-old female was evaluated in April 2023 for recur-
rent episodes of sudden, intense pain in the right tonsil radiat-
ing to the base of the tongue. The paroxysms typically lasted less
than 30 seconds and were accompanied by hypersalivation and
dysphagia. Attacks occurred spontaneously without identifiable
triggers; between episodes, the patient was asymptomatic. The
condition was diagnosed six years prior, with an initial unknown
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HUMaNbHYIO TPAKLMIO MO3MKEYKA, BU3YaIM3NPOBATb NPAKTUYECKM BCe
HWXXHenaTepasibHble CTPYKTYPbl OCHOBAHWA CTBO/IA FONIOBHOMO MO3ra.
JleBbli1 A3bIKOMNOTOYHbIN HEPB bblN BU3yanusupoBaH. Bo Bpe-
MS MHTPAoNepaLyoHHOr0 MMKPOCKOMMYECKOro KOHTpons 6bino 06-
HapyeHo, uto PICA BoBneyeHa B CTPYKTypy HepBOB MocpeacTBOM
TpaH3UTHOTO eé npoxoxaeHus (puc. 3). Kpome Toro, aptepus TeCHO
6blna cBA3aHa ¢ IX yepenHbiM HepBOM, NPOCTUPANACH BAOAb €ro ocu
Ha paccToAaHuM po 1,5-2 cm. ApTepun bbina NpenaprpoBaHa C Lesblo
OTAENEHNS OT NPUNENKALLErO HepPBa C NOCNEAYIOLLEN YCTaHOBKOM No-
nuTeTpadTOPITUNEHOBOMO NPOTEKTOPA. ApTepuanbHoe AaBneHue BO
Bpemsa remocTasa coctasuno 120/70 mm Hg. TMO 6bina ywunTa rep-
METMYHO C AONONHUTENbHON GUKCaLMel e€ NOBEPXHOCTU NAACTUHOWM
Taxokomba (Corza Medical, Linz, Austria). OnepauunoHHas paHa 6bina
MOC/OMHO YLIWTA, HANOMKeHa acenTuyeckas noBAsKka. Ha BocbMble
CYTKM Noc/e onepaumm LWebl ObINK CHATbI, PaHa NOMHOCTLIO 3aXKKUNa
NepBUYHbIM HaTAXKEHWEM. B paHHEM nocneonepaLMoHHOM nepuoae
Habntoganca NosHbIN perpecc bonesoro cuHApoma. B yaosnetsopu-
TE/IbHOM COCTOAIHUM MALMEHT Ha 5-e CYTKM bbln BbINMUCaH LOMOW.

KnuHuueckoe HabaogeHue Ne 2

MaumeHTka M., 78 net, ob6cnegosaHa B anpene 2023 roga no no-
BOZY PELMAMBUPYIOLLMX SNU30A0B MHTEHCUBHOM, BHE3aNHOM 60M B
30He NpaBol HEOHOW MWMHAANMHBI, UPPagUMpYoLLEN B 0bnacTb oc-
HOBaHMA A3bIKa. JAUTeNbHOCTb NAapOKCM3MOB He npesbiwana 30 ce-
KyHa. B nepuog, 601€eBbIX OLLYLLEHUA OTMEYaNUCh rMnepcanvBaLma
W 3aTpyaHEHHOE r1oTaHue. MpUCTynbl BO3HWUKaAM CNOHTaHHO, 6e3 n3-
BECTHbIX NPOBOLMPYOLWMX haKTopoB. BHe NpUCTynoB nauueHTKa He
UcnbITbiBana AMckomdopTa Uan GyHKLMOHANBHBIX HapyLeHWiA. 3abo-
NleBaHue AMarHoCTMPOBaHO 6 NeT Hasa, NpUYMHA nossneHus Gonew
HeunsBecTHa. [0f0Bas YacToTa MaHUeCTaLMiA NAapOKCU3MOB Koseba-
Nacb B AMaNa3oHe OT YeTbIPEx A0 WecTM 3nu30a0B. KpaiiHuii 3aperu-
CTPUPOBAHHbIV MPUCTYN OblA 33 TPU MecAla A0 0bpalLeHns U oTan-
Yancs NPOAOKUTENBHBIM TEYEHUEM B CPAaBHEHUM C NPEeAbIAYLLUMU
snu3ogamun. HecmoTpAa Ha HECKONbKO KypcOB KOHCEPBAaTWMBHOMO M
CaHaTOPHOrO NeYeHns, Nepuoa, pemmccum bbln KPaTKOBPEMEHHbBIM, a
601€eBble OLLYLIEHWA NOCTENEHHO YCUAMANUCH U CTa/IM NOCTOAHHBIMM.

MpuHumana duHaencuH-petapa 8 gose 900 mr/cyT, TebaHTMH
900 mr/cyT, a TakKe Apyrne HMNBC. HeBponorMyeckunini o.cMoTp: Co3Ha-
HUe ACHOe, BbICLINE HepBHble GYHKLMM B HOPME U COOTBETCTBOBANU
BO3pacTy W Nosly4eHHOMY 06pa3oBaHmio.

Mpu MPT BbifBAEH BacKyNsApHbIA KOHGAKKT (puc. 4) B 0bnactu
APEMHOro 0TBEPCTUA CMpaBa.

etiology. The frequency of paroxysms ranged from 4 to 6 per year.
However, the most recent attack, occurring three months before
presentation, was more prolonged than previous episodes. De-
spite multiple courses of conservative therapy and balneothera-
py, remissions were brief, and the pain eventually intensified and
became persistent.

Her pharmacological regimen included carbamazepine (Fin-
lepsin Retard, 900 mg/day), gabapentin (Tebantin, 900 mg/day),
and various NSAIDs. Neurological examination revealed the pa-
tient was alert and oriented, with cognitive functions consistent
with her age and educational background.

MRI revealed a neurovascular conflict (Fig. 4) involving the
right jugular foramen.

Following a multidisciplinary discussion with the patient and
her family, and considering the persistent paroxysmal pain, surgi-
cal decompression via a minimally invasive approach was elect-
ed. Preoperative planning and surgical access were performed
as previously described. Intraoperatively, endoscopic visualiza-
tion revealed dense arachnoid adhesions (Fig. 5) involving the
roots of the caudal cranial nerves. These adhesions, in conjunc-
tion with a PICA loop, were found to be compressing the nerves
over a significant area.

At this stage, microsurgical sharp and blunt dissection of
the arachnoid adhesions involving the PICA and the caudal crani-
al nerves (CN IX-XI) was performed throughout the surgical field.
Following the thorough release of the PICA from these adhesions
and full visualization of the nerves, it was confirmed that arterial
pulsations were no longer transmitted to the nerve surface. This
finding indicated successful neurovascular decompression (Fig.
6).

The postoperative course was unremarkable; the patient
was discharged in satisfactory condition on the fourth postoper-
ative day.

Puc. 3 3HOocKkonu4ecKas 8U3yanu3ayuA: 8uIAB1AMCA 8Ce Aame-
pasibHbIe CMPYKMypbl OCHOBAHUA 3a0Hel YepenHoU AMKU, @ maKk#e
mpaH3umHoe npoxoxcoeHue PICA yepez cmpykmypbl KayoasbHoU
2pynnel Hep8os

Fig. 3 Endoscopic visualization: clear exposure of the lateral structures
of the posterior cranial fossa, demonstrating the neurovascular conflict
with the PICA traversing the caudal cranial nerves
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Puc. 4 MPT 20/108H020 M0320 8 PA3/UYHbIX PEXUMAX 8U3YanU3aYUU. [TpedcmasneHa HeaamueHas nanuMmpa (neeoe u ueHmparsHoe omo), 20e
8bifenAemca bsuskoe pacnosoxceHue nemau PICA, npoxodaweli yepes obaacme ApémHo2o omeepcmus. Ha koHmpacmHol nanumpe (npasoe
homo) sbisisnaemcsa asa kKposomoka (1) u Heps, npoxodAawull Yepes KaHan APEMHo20 omeepcmusi (2)

Fig. 4 Inverted-intensity (negative) images demonstrating the proximity of the PICA loop as it traverses the jugular foramen (left and central
fotos). High-resolution contrast-enhanced imaging showing the arterial phase (1) and the glossopharyngeal nerve (2) within the jugular foramen

(right foto)

Ha OCHOBaHWM KonnernanbHOro OBCYKAEHUA C MaLMUEHTKOW U
eé ceMbéll, B CBA3M C COXPAHAIOLLMMCA NAPOKCU3MaIbHbIM 601EBbIM
CUHAPOMOM, NPUHATO peLLeHne O BbIMOJHEHUU XMPYPrUYecKon ae-
KOMMPECCUUN C NMPUMEHEHMEM MWMHMMANbHO MHBA3MBHOTO AOCTyna.
MoarotoBka M MAaHWpPOBaHWE [OCTYNa OCYLLECTBAAAMCH COIMMACHO
paHee onucaHHON meToguKke. MHTpaonepauyoHHo, Nos 3HAOCKONU-
YECKMM KOHTPO/IEM, BU3yaM3MPOBaHbl BblpaXKeHHble apaxHoMAasb-
Hble cnaliku (puc. 5), 0XBaTbiBaBLUME KayAa/bHYH rPynny KOPELLKOB
YyepernHbIX HePBOB M KOMMPMMMPOBaBLLKE WX NeTnéi PICA Ha npoTa-
YKEHWUM 3HAUUTE/IbHOTO Y4YaCTKa.

Ha faHHOM 3Tane 6bla BbINOMIHEHA AeNVKATHaA OCTpas 1 Tynas
MUKPOXMPYPrudeckas OUCCeKLUMA apaxHoUaAbHOrO CPaLLeHus, BOB-
nekaswero PICA » noBepxHOCTb KayAaibHOM rpynnbl YepenHbIX He-
PBOB Ha BCEM MPOTAKEHUM 30HbI BM3yanusaumu. Mocne TwatensHom
npenaposku PICA oT aareamBHbIX TKaHeW U NOHOM BU3yaauU3aL My no-
BEPXHOCTU HEPBOB BbI/I0 YCTAHOB/IEHO, YTO apTepUasbHas Nynbcaums
6onblue He nepefasanacb Ha UX MOBEPXHOCTb, YTO MOATBEPHKAANO
ycnewHoe YCTpaHeHWe HeMPOBACKYNAPHOM KoMNpeccum (puc. 6).

MNocneonepaLyoHHOE TeyeHWe OblNo MaAKUM, NaupMeHTKa B
YLL0BNETBOPUTENBHOM COCTOAHUM Ha 4 CYTKM Oblna BbiNUcaHa JOMOM.

DISCUSSION

Establishing clear etiologic factors in the pathogenesis
of glossopharyngeal neuralgia (GPN) remains a significant diag-
nostic challenge, as the cause often remains undetected [2, 9,
12]. The condition was first described in 1910 by T. Weissenburg,
who detailed a 35-year-old patient with a cerebellopontine angle
tumor causing compression of the ninth cranial nerve [11]. The
year 1927 marked two milestones in the study of GPN: the pub-
lication of a clinical series involving 18 patients and the first suc-
cessful surgical intervention performed by W. Dandy [19].

Literature indicates a potential link between GPN and var-
ious conditions, including traumatic brain injury (TBI), stroke,

Puc. 5 3Hdockonuyeckaa kapmuHa: 1 — PICA; 2 — 0bnacme apémHo20
omeepcmus; 3, 4 — kaydaneHas epynna YMH (IX, X, XI napei); 5 —
apaxHouodaneHoe cpaujeHue

Fig. 5 Intraoperative endoscopic view: (1) PICA; (2) area of the jugular
foramen; (3, 4) caudal cranial nerves (CN IX, X, XI); (5) arachnoid
adhesions
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OBCYXAEHUE

B natoreHese HAAH ycTaHOBNEHME YETKMX 3TMONOTMYECKMX baK-
TOPOB NPEACTABAAET 3HAUYUTENbHYIO AMArHOCTMYECKYHD 3afady, Mno-
CKO/IbKY B BO/IBLUMHCTBE C/ly4aeB OHW OCTAOTCA HEBbIABIEHHBIMU [2,
9, 12]. Nep.ble Npu3HaKK 3abonesaHma Bbiin onucaxbl B 1910 roay
T. BaiiceHbyprom. ABTOp NpeACcTaBUA KAMHUYECKoe onucaHue 35-neT-
Hero nauMeHTa C ONyXo/iblo MOCTOMO3XKEYKOBOFO YI/1a, Bbl3BaBLUEM
KOMMNPECCUIo AEBATOrO YepenHo-mo3roBoro Hepsa [11] ¢ xapakTep-
HOM KNMHWYECKOW cumnTomMaTuKoM. 1927 rop 03HaMeHOBancA ABY-
M BaXKHbIMU COObITUAMMU B U3YYEHWUU U NEYEHUM A3BIKOIIOTOYHOM
HeBpanruu: nybanKaumen cepum KAMHUYECKUX HabnlogeHWi, BKAKO-
yaBLei 18 nauMeHTOB, M NEPBO YCMELLHOW onepauuMelt No NoBoay
A3bIKOINIOTOYHO HEBPANTUM, BbiNoNHeHHOW Y. [eHam [19].

MccnepoBanua, npeactasneHHble B AUTepaType, YKasbiBalOT
Ha cBA3b HAH ¢ nocneacteuammn YMT, nepeHeCcEHHbIMM UHCYbTaMMU,
pacceaHHbIM CKNePO30M, XMPYPrUieCKMMM BMeLLATeNbCTBAaMM B 3a4-
Hell YyepernHomn AMKe B aHaMHe3se, y4eBoit 601e3HbI0, PasNUYHbIMU
bopmamu nonmpaamKynonaTii U AenpeccMBHbIMU PAcCTPOUCTBAMM.
Cpean nepeyncieHHbIX 3TMONOTMYEcKMX (GaKTOPOB aBTOpPbl 0C060
BbIAENAIOT NOCTTPaBMaTUYeCcKyto HAH, Kak ogHy 13 BeayLwmx NpuunH
pa3BuTMA gaHHOro 3abonesanus [9, 11, 15].

Hamu onucaH KAMHUYECKUIA CyYait, TakKe AeMOHCTPUPYIOLLMIA
€BA3b MeXAy nepeHecéHHo YMT B aHamHe3e M nocneayowmm pas-
BUTMEM HEBPANrUM A3LIKOIIOTOYHOTO HepBa. B apyrom HabnogeHUn
Y MaUMEeHTKM OTMEYaNochb NocTeneHHoe NporpeccupoBaHme HeBpas-
TMM Ha MNPOTAMKEHUU HECKONbKUX NIET, OAHAKO MAEHTUPULMPOBATH
yéTKkMe QaKkTopbl PUCKA, 0BYCNOBMBLLME PA3BUTME AAHHOMO COCTOA-
HWA, He NPeACTaBAANOCb BO3MOMHbIM. BO3pacT naumeHTKn moeT
paccMaTpuMBaTbCA KaK MOTEHUManbHbI dakTop, npegpacnonarato-
LM K Pa3BUTUIO HEBPANTUM, YUUTbIBAA BO3PACTHbIE MHBONIOTUBHbIE
M3MEHEHMWA TONOBHOTO MO3ra, KOTOPblE MOTYT U3MEHATb PYHKLMO-
Ha/IbHYH aKTUBHOCTb YepenHblX HepBoB. B gononHeHne K npobneme
COCYAMCTbIX KOMNPECCHIA, HeliporeHHble 601U MOTYT BO3HMKaTb Mpu
MHUNBTPATUBHO PACTYLLMX HOBOOOPA30BaHMAX 1aTepasbHOrO OCHO-
BaHMA Yepena, 41 KOTOPbIX XapaKTepHa NPUHLMNUAAbHAA cneumdm-
Ka XMpYpruyeckoro BMeLLaTeNbCcTBa, OTIMYAIOWAACA KaK No AOCTyny,
TaK ¥ N0 MeToZam OnepaTMBHOrO feyeHus [17]. Tem He meHee, B Ha-
CTOALLEM KNMHUYECKOM Cy4ae YCTaHOBUTb OAHO3HAYHYHO STUONOTUIO
3ab0/1eBaHNA He NPeLCTaBAANOCh BO3MOMKHbIM.

3AKNHOYEHUE

MpumeHeHne TexHMKM "burr hole" B xupypruyeckom neyeHun
runepdyHKLMIA YepenHbIX HEPBOB NPeACTaBAAET COO0M MUHUMANbHO
MHBA3MBHbIM NOAXOA, aCCOLMMPOBAHHbIN C YCKOPEHHbIM BOCCTaHOB-

Puc. 6 Tonozpacghuyeckas opueHmayus npu 3HOOCKONUU 1amepart-
HO20 0cHosaHUsA. A: 1 — apaxHoudansHoe cpawjeHue (cnalika), 2 —
300HAA NOBEPXHOCMb NUPAMUObI 8uco4yHol kocmu, 3 — VIl u VIl napebi
YMH. B: 4 —duccekmop, 5 —PICA, 6 — X u XI napsl YMH. C: 7 — megprio-
Hoswblli npomekmop, 8 — IX napa YMH, 9 — ¢hrioKKyoC Mo3HEeYKa

Fig. 6 Topographic orientation during endoscopy of the lateral skull
base. A: (1) arachnoid adhesions; (2) posterior surface of the petrous
bone; (3) CN Vil and VIII. B: (4) dissector; (5) PICA; (6) CN X and XI. C:
(7) Teflon felt; (8) CN IX; (9) cerebellar flocculus

multiple sclerosis, prior posterior fossa surgery, radiation expo-
sure, polyradiculopathy, and depressive disorders. Among these,
post-traumatic GPN is frequently highlighted as a leading etiolog-
ical factor [9, 11, 15].

Our first case demonstrates a clear link between a history of
TBI and the subsequent development of GPN. In our second case,
the patient experienced a gradual progression over several years
without identifiable risk factors. In such cases, advanced age may
be a predisposing factor due to involutional changes in the brain
that alter cranial nerve function. Beyond neurovascular compres-
sion, neurogenic pain can be caused by infiltrative neoplasms of
the lateral skull base; these require a fundamentally different
surgical approach and specialized treatment methods [17]. Nev-
ertheless, in many clinical observations, establishing a definitive
etiology remains difficult.

CONCLUSION

The endoscopic burr-hole approach for the surgical treat-
ment of cranial nerve hyperfunction is a minimally invasive tech-
nique associated with accelerated postoperative recovery and
favorable cosmetic outcomes. Endoscopy provides a compre-
hensive method for intraoperative monitoring, ensuring minimal
invasiveness and high precision throughout the neurosurgical in-
tervention. In the treatment of glossopharyngeal neuralgia, endo-
scopic assistance significantly reduces traction on the cerebellar
hemisphere while providing superior visualization of the lateral
brainstem and the entire course of the caudal cranial nerves.
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NneHnem B nocneonepaulnMoHHOM nepuoae u 6J'IaFOI'IpI/1F|THbIM KoCme-
TUYECKMM MCXOA0M. DHAOCKONUA npu 3TOM ABNAETCA KOMNNIEKCHbIM
METoA0M WHTPaonepauMoHHOI0O MOHUTOPWUHTra, O6ECHEHMBHIOLLI,VIM
MWHUMANbHYH NHBA3UBHOCTb U BbICOKYHO TOYHOCTb BbINO/THEHUA pPa3-

YECKOM NIEYEHMM A3bIKOTNOTOYHOM HeBpPaNrMm sHAOCKONKUA No3BoaAeT
CyLWEeCTBEHHO CHU3UTb TPAKUUIO I'eMl/ICd)epbl MO3X€eYKa, 3HAYNTENIbHO
ynydwaa BWU3yanusauuio natepasibHbiX OTAEN0B CTBONA FOJIOBHOro
MO3ra, a TaKXe KayAanbHbIX rpynn HEPBOB Ha BCEM NPOTAXKEHUN UX

JINYHbIX 3TANOB Heﬁpoxwpyprwqecmro BMeLlaTeNnbCTBa. an Xupypru- Xoda.
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