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AHHOTAIIIA

Jlo6pokayecTBeHHOE MAPOKCU3MAaIbHOE O3UIIMOHHOE T0I0BOKpYkeHue (JIIIIIT) sBasercsa Haubosiee yacToit ¢hop-
MO BecTUOYIAPHOU IUChYHKITNH, aCCOLUUPOBAHHON C BBIPAXKEHHBIM JINCTPECCOM U CHIKEHHEM KauyecTBa KU3HHU ITallH-
eHTOB. llesb uccnenoBanus: copepireHcrsopanue MPT-Busyannsanuy MoIyKpy>KHbBIX KaHAJIOB B HOpMe U IIpuU 100poka-
YeCTBEHHOM HapOKCHU3MaJIbHOM ITO3UIIMOHHOM TOJIOBOKPYKEHUU. MarHUTHO-pe30HaHCHAsE ToMOorpadus BhIIOIHEHA 80
rareHTaM (IoJiydeHbl H300pakeHUs MOJIYKPY>KHBIX KAHAJIOB 160 BUCOUYHBIX KOCTeH). V13 HUX 65 GOJIBHBIX C TOJIOBOKPY-
JKeHHUEeM U 15 HanueHToB 0e3 BecTHOY/IAPHBIX CHMITOMOB. BeceM maruenTaM BbinosHeHa craggaptHas MPT rosoBHOro
Mo3ra Ha MarHuTHO-pe3oHaHcHOM ToMmorpade SIGNA EXCITE HD 1.5T Twin Speed (GE, MEDICAL SYSTEMS), nomos-
HEeHHas UMITYJIbCHOH mociienoBaTeibHOCTRI0 3D FIESTA-C. HaubGosee yacTbiM cUMITOMOM Y marueHToB ¢ JIIIIIT 6putu
ToueuyHble fieeKThl HATIOJIHEHUA B IPABOM 3aJHEM IOJIyKpYKHOM KaHase. I]esecoobpasHo BkiatoueHue MPT B juarso-
CTHYECKUH JITOPUTM IMAalFeHTaM C TOJIOBOKPYKEHHEM HapsAAy ¢ HO3UIUOHHBIMU METOJAUKAMU U TPAJUIMOHHBIMH Me-
TOAMU HCCJIEI0BAHUs BeCTHOY IIpHOTO aHasmu3aropa. O6ciieoBaHre O0JIBHBIX C BECTUOYJIIPHBIM TOJIOBOKPYKEHUEM C
IIpuMeHeHneM UMITyIbcHOU nocsaenoBaresnbHocTH 3D FIESTA-C siBsiercs 60jiee TOYHBIM 110 CPABHEHHIO CO CTAHIAPTHOM
Metogukoii MPT u obecrieqBaeT moyiydeHne BaKHON JUAarHOCTUYECKOH nHOpMaIuu.

Kuoueenle croea: no6poKavuecTBEHHOE MO3UITMOHHOE TOJIOBOKPY:KEHUE, MOJIYKPYKHbIE KaHAJIbI, KaHAJIOJIHUTHA3,
MPT, umnysibcHast mocieoBarenrbHocTs 3D FIESTA-C.

ABSTRACT

Benign paroxysmal positional vertigo (BPPV) is the most common form of vestibular dysfunction associated with
marked distress and a decrease in the quality of life of patients. The purpose of the study was to improve the MRI imaging
of the semicircular canals in the norm and in benign paroxysmal positional vertigo. Magnetic resonance imaging was
performed in 80 patients (images of semicircular canals of 160 temporal bones were obtained). Among them, there were
65 patients with vertigo and 15 patients without vestibular symptoms. All patients underwent standard brain MRI on a
magnetic resonance tomograph SIGNA EXCITE HD 1.5T Twin Speed (GE, MEDICAL SYSTEMS), supplemented with
a pulse sequence of 3D FIESTA-C. The most common symptom in patients with BPPV was point defects of filling in the
right posterior semicircular canal. It is advisable to include MRI in the diagnostic algorithm for patients with vertigo along
with positional techniques and traditional methods of examining the vestibular analyzer. Examination of patients with
vestibular vertigo using the pulse sequence (3D FIESTA-C) is more accurate than the standard MRI technique and provides
important diagnostic information.

Keywords: benign positional vertigo, semicircular canals, canalithiasis, MRI, pulse sequence of 3D FIESTA-C.
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TosoBOKpY:KeHUE fABJISAETCS OJHOU U3 Haubo-
Jiee YacThIX JKaa00, ¢ KOTOPOH exeHEeBHO obpara-
JOTCA Kak K BpayaMm oOIeld NMpakTHKHU, TaK U Bpa-
YaM JIpyTUX CHEIUAIBHOCTEH — OTOPHHOJIAPUHTO-
JIOTy, HEBPOJIOTY, TICUXHUATpPy. [0JI0BOKpY:KeHME MO-
JKeT OBITh IIPOSBJIEHNEM Pa3JIMYHBIX 3a00J1€eBaHUH,
Yalie BCEero He MPEeCTABJIAIONINX CEPhE3HBIX YTPO3
37I0POBBIO, HO 3HAUUTEIHFHO CHIDKAIONUX KAaUueCcTBO
JKU3HU nanueHTa. TpaguIlnoHHO B OT€YECTBEHHOM
U 3apy0eKHOH JTUTEPATYPE BBIIEIISAIOT BECTHOYIIAP-
HOe TOJIOBOKpYKeHue (cucreMHoe — vertigo) u He-
BectubOysAapHoe (HecucremHoe — dizziness). 9Tu
JIBa TEPMHUHA OXBATBIBAIOT Psfi MYJIbTHUCEHCOPHBIX
U CEHCOMOTOPHBIX CUH/IPOMOB Pa3JIMUHOU 3THOJIO-
TUH U [IaTOTeHe3a, TPeOYIoIUX MeXANCIUILINHAD-
HOT'O TIOZIX0/1a B IJUATHOCTUKE U JICUCHIH.

ITo MHeHMIO GOJIBIIMHCTBA HCCJIE0BATEIEMH, B
65.9—80 % ciryyaeB TOJIOBOKpYKEHHE 00YCIIOBJIEHO
3aboJyieBaHUAMHE TIepudepUIecKOro OT/eIa BEeCTH-
OysspHOTO aHaM3aTopa. 3ab0JIeBaHUA IEHTPAIb-
HOU HEPBHOU CHCTEMBI, COITPOBOK/AIIINECS TOJIO-
BOKDYKEHHEM, BCTPEYAIOTCS CYIIECTBEHHO PEXKe, Y
10.9—20 % manuesTos [1, 2].

JloOpokadecTBeHHOe IApOKCHU3MAaIbHOE IIO3H-
OuoHHOe rosioBokpyxkenue ([JIIIII), xapakrepu-
3yloleecss KPaTKOBPEMEHHBIMH 3THU30/IaMU TOJIO-
BOKDY)KEHHU, CBA3AHHBIMU C OBICTPBIMH HU3MeEHe-
HUSIMH IIOJIOKEHHUS TOJIOBBI, COCTABJISIET OT 17 JI0
42 % BcexX MPUYMH TOJOBOKpYxkeHUs [3]. OcobeH-
HO BbICOKa pacrnpocrpanenHocts JIIIIT cpenu mo-
JKHWJIBIX MMAIeHToB — 70 68 % [2]. Tepmun «benign
paroxysmal positional vertigo» 6pL1 BBemen M.R.
Dix u C.S Hallpike, xoTopbie B 1952 I. Ha OCHOBa-
HuHM 00cIenoBaHus 100 NAMEHTOB OMMCAJIN CHM-
mromatuky I u npepnoxuau 3¢p¢GeKTHBHYIO
IIPOBOKAIIMOHHYO IPO0Y, IIUPOKO UCIIOIb3YEMYIO 1
B HacTosIee BpeMsd. [Ipy mpeyioxkeHHOH UMY Ma-
HUNYJIAIUY MAIAeHT U3 MOJIOXKeHUs cuas (Ha Ky-
IIIETKE) C IOBEPHYTOU Ha 45° BJIEBO WJIM BIIPABO T'0O-
JIOBOH PE3KO YKJIAJIBIBAETCS BPA4YOM HA CIIUHY, 3a-
IIPOKU/IBIBAsI TOJIOBY Ha 30° Hazal, HO C COXpaHe-
HHEM pa3BoOpoTa B TeCTHPyeMyk cTopoHy. Ecin
mpoba IMOJIOKUTEIbHAS, TO Y HAalMEeHTa HOSIBUTCSA
TOPCHOHHO-BEPTUKAJIBHBI HUCTAaTM U TUIIHYHOE
TOJIOBOKPY>KeHUE [4].

TpagulMOHHO TEPMUHBI «00POKAYECTBEH-
HOE» U «IIaPOKCU3MAIBHOE» UCTIOJIb3YIOTCS JJIS Xa-
PAKTEPUCTUKU 3TOU KOHKPETHOU (DOPMBI ITO3UIIHU-
OHHOTO TOJIOBOKDY)KeHUs. B 3ToM KOHTeKcTe Tep-
MUH «J00pPOKAaYeCTBEHHOE» IIO/[Pa3yMeBaeT, UTO
rOJIOBOKPY>KeHIE BO3HUKAET He U3-32 KaKOro-ubo

Vertigo is one of the most frequent complaints
that both general practitioners and physicians of
other specialties — otorhinolaryngologist, neurolo-
gist, psychiatrist get daily. Vertigo can be a mani-
festation of various diseases, most often not having
serious health threats, but significantly reducing
patients’ quality of life. Traditionally, in literature,
vestibular vertigo (systemic vertigo) and non-ves-
tibular (non-systemic dizziness) are distinguished.
These two terms cover a number of multisensory
and sensorimotor syndromes of different aetiology
and pathogenesis, requiring an interdisciplinary ap-
proach in diagnosis and treatment.

According to majority of researchers vertigo is
caused by diseases of the peripheral part of the ves-
tibular analyzer in 65.9—80 % of cases. Diseases of
the central nervous system, accompanied by dizzi-
ness, are much less common and occur in 10.9—20 %
of patients [1, 2].

Benign paroxysmal positional vertigo (BPPV),
characterized by brief episodes of dizziness associ-
ated with rapid changes in the position of the head,
accounts for 17 to 42 % of all causes of dizziness [3].
Especially high prevalence of BPPV is among elderly
patients up to 68 % [2]. The term «benign paroxys-
mal positional vertigo» was introduced by M.R. Dix
and C.S. Hallpike in 1952. On the basis of a survey of
100 patients they described the symptoms of BPPV
and proposed an effective provocative test, widely
used at present. With the proposed manipulation,
the patient from the sitting position (on the couch)
with a 45° turn to the left or to the right is sharply
laid by the doctor on his back, throwing his head
back 30°, but keeping the turn to the tested side. If
the sample is positive, the patient will have a tor-
sional-vertical nystagmus and a typical vertigo [4].

Traditionally, the terms «benign» and «parox-
ysmal» are used to characterize this particular form
of positional vertigo. In this context, the term «be-
nign» implies that vertigo does not arise due to any
serious CNS disorder and there is a general favor-
able prognosis for recovery. It is well known that
20-50 % of patients have a spontaneous regression
of symptoms during about 1 month of observation,
but long-term medically ineffective treatment of an
incorrectly diagnosed disease can seriously affect
the patient’s condition, lead to postural phobic syn-
drome, cancerophobia, and patients with dizziness
are at increased risk of falling [3, 5, 6].
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cepbe3Horo paccrpoiictea ITHC u cymecrByeT 00-
Ui OJIATONPUATHBIA MPOTHO3 BOCCTAHOBJIEHUS.
OO11eN3BECTHO, UTO ¥ 20—50 % MAIeHTOB OTMeYa-
eTCs CIIOHTAHHBIN perpecc CHMITOMATHKY IIPUMED-
HO B TeUeHHUe 1 MecsIa HabJII0/IeHNs, OJHAKO JIJIH-
TeJIbHOEe Oe3pe3yIbTaTHOEe METUKAMEHTO3HOE JIede-
HUe HENPABWIBHO NAarHOCTUPOBAHHOIO 3a00JieBa-
HUSI MOKET CEpPhe3HBIM 00Pa30M CKa3aThCSA HA CO-
CTOSIHUM IalleHTa, IIPUBECTU K Pa3BUTHUIO IIOCTY-
pasibHOTO (OOHYECKOTO CHHAPOMA, KaHIEPOdO-
6uu, a Tak:Ke MANVEHTHI C TOJIOBOKPY?KEHHUEM IO -
BEpraroTcs HOBBIIIEHHOMY PUCKY Na/ieHus [3, 5, 6].

B coBpemMeHHOU yUTepaType paccMaTPUBAIOT-
cq pasjudHble Teopuu natoreresa [IITIT, a Takke
BJINAHUE KOMOPOUHOM MaTOIOTHu (CaxapHbBIN JIU-
abeT, ayTOUMMYHHBIA TUPEOUIUT, OCTEOTIOPO3, TH-
IIepX0JIECTEPUHEMUS) U T10J1a Ha €r0 KJIMHUYECKe
MpPOSIBJIEHUsI, AUATHOCTUKY, MPOTHO3 U JIEUYeHUE.
Nwmeromuecs: 3a6oyieBaHUs, BO3PACT U I0JI 3HAYH-
TeJIbHO U3MEHSIOT KJIMHUYECKYI0 KapTUHY U Teue-
HHEe OCHOBHOU HO3O0JIOTUM, XapaKTep U TSIKECTh
OCJIOJKHEHHH, YXYAIIAIT KadecTBO >KU3HHU 00JIb-
HOTO, OTPAaHUYUBAIOT WM 3aTPYAHSIOT JieueGHO-
JIMaTHOCTHYECKUH TIpoIiecc [6, 7].

ITatorenes JIIIIIT, mo MHEHHIO OOJIBIIMHCTBA
aBTOPOB, O0YCJIOBJIEH IIepeMeIeHneM (pparMeHTOB
OTOJIUTOB U3 TPEIABEPUS B MOJYKPY:KHBIH KaHA
¢ (QopmupoBaHueM KymysaoauThasza (pparmMeHTHI
OTOJIUTOB Ha KyITyJle) WIH KaHAJIOJUTHAa3a (JacTH-
IIBI OTOJIUTOB B IIPOCBETE MOJIYKPY:KHOTO KaHasa) ¢
paszpakeHHeM aMITyJIIPHOTO perenrtopa [3, 6, 8,
9]. B19g2r. L.S. Parnes u J.A. McClure mogreepiu-
JIN TEOPUI0 «KAaHAJIOJIUTHA3a», UHTPaOoIepaIioH-
HO 0OHApYXUB CBOOOJTHO IIABAIOIIHE B SHOJIUM-
(e 3a71HErO MMOJTYKPYKHOTO KaHaIa YacTHITHI [10].

IMockosbKy cpemu Bpauel oOINed NTpakTH-
K1 Haum0OoJiee pacmpocTpaHeHa TeopHus BepTebOpo-
TeHHOTO TeHe3a, JIyuyeBas JAMArHOCTUKA IIPU TOJIO-
BOKDY)KEHUU TPAAUITMOHHO OTPAHUYHBAETCA BBI-
[IOJTHEHWEM TallMeHTaM peHTreHorpadum Iei-
HOTO OT/ejJia TO03BOHOYHUKA, YJIBTPA3BYKOBO-
TO HCCJIeZJOBAaHUS TIO3BOHOYHBIX apTEpUH U/WIH
MarHUTHO-pe30oHaHCcHOU ToMorpaduu (MPT) rosios-
HOTO MO3ra. /[MarHOCTUPOBAHHBIE JeT€HEPATHBHO-
nuctpodruecKrue U3MeHeH s, BADUAHTHI CTPOEHUS
SKCTPAaKPAHUAIBHBIX OT/IEJIOB II03BOHOYHBIX apTe-
puil paccMaTpHUBAIOT B KAauecTBe IPUYUHBI T'OJIO-
BOKDPY?K€HUs, 0COOEHHO IIPU COYETAaHUU ¢ MHOdaC-
[MAJTBHBIMHY, MBIIIEYHO-TOHHNYECKUMU U KOPEIIKO-
BeIMH cuHZipomaMmu. Ctanpaptaasga MPT rososHOro
MO3Ta TaKKe 3aYacTyl0 He BBIABJISET CHMIITOMOB,
ro3BoJisomux npeamnosarars JIIIT [5, 11]. Kpome

In the modern literature, various theories of
the pathogenesis of BPPV are considered, as well as
the effect of comorbid pathology (diabetes mellitus,
autoimmune thyroiditis, osteoporosis, hypercholes-
terolemia) and sex on its clinical manifestations, di-
agnosis, prognosis and treatment. The existing dis-
eases, age and sex significantly change the clinical
picture and course of the major disease, the nature
and severity of the complications, worsen the quality
of life of the patient, confine or complicate the thera-
peutic and diagnostic process [6, 7].

In the opinion of most authors, the pathogen-
esis of BPPV is due to the displacement of fragments
of otoliths from the vestibule to the semicircular
canal. The displacement results in cupulolithiasis
(fragments of otoliths on the cupula) or canalithia-
sis (otolith particles in the lumen of the semicircular
duct) accompanied by stimulation of the ampullar
receptor [3, 6, 8, 9]. In 1992 L.S. Parnes and J.A.
McClure confirmed the theory of «canalithiasis»,
having detected intraoperatively particle freely
floating in the endolymph of the posterior semicir-
cular canal [10].

Since among the general practitioners the
theory of vertebrogenic genesis is most common,
radiation diagnostics in case of vertigo is tradition-
ally confined to radiography of the cervical spine,
ultrasound of vertebral arteries and/or MRI of cere-
brum. Diagnosed degenerative-dystrophic changes,
variants of the structure of extracranial parts of ver-
tebral arteries are considered as a cause of vertigo,
especially when combined with myofascial, mus-
cular-tonic and radicular syndromes. The standard
brain MRT also often does not reveal symptoms sug-
gestive of BPPV [5, 11]. In addition, the problem of
differential diagnosis of vestibulopathies of different
genesis with visualization of pathognomonic chang-
es remains topical [1, 12, 13].

In the medical literature there are very few pub-
lications devoted to the obtaining of diagnostic im-
ages of semicircular canals, mainly in the context of
developmental anomalies [9, 12, 14].

AIM OF THE RESEARCH

Perfecting the technique of visualization of
semicircular canals by MRI in normal condition and
in case of BPPV.

MATERIALS AND METHODS

The study was conducted in three stages. MRI
was performed in 80 patients (images of semicir-
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TOTO, aKTyaJIbHOU ocTaeTcs mpobiiema nuddepeH-
IUAbHON IMATHOCTHKYU BECTHOY/IOTATUN pa3HOTO
reHesa ¢ BU3yajan3almuel MaTOrHOMOHUYHBIX U3Me-
HeHui [1, 12, 13].

B wHOCTpaHHOM JIUTEpATypE UMEIOTCSA €UHIY-
HbIe MyOJIMKAINH, TOCBAIIEHHbIE TOJYYEHUIO Tra-
THOCTHYECKU 3HAUYMMBIX U300pa’keHUH MMOJIYKPYK-
HBIX KQaHAJIOB, IPEUMYIIIECTBEHHO B KOHTEKCTE aHO-
MaJui pa3BuTui [9, 12, 14].

OEJDb UCCJAEAOBAHNA

CoBepllleHCTBOBaHNE METOAUKU BU3yaIu3aluu
MOJIYKPYKHBIX KaHasnoB npu MPT B HOpMme u mipu
JIIIIT.

MATEPHAJIBI 1 METO/ABbI

HccenenoBanue npoBoAMIIOCH B Tpu 3Tana. MPT
BbhIIIOJTHEHa 80 marnueHTaM (IOJIydeHbl H300pa-
JKeHUs TOJIYKPY?KHBIX KaHAJIOB 160 BHCOYHBIX KO-
creit). IlepBblii ATam: pa3paboTKa IPOTOKOJIA CKa-
HUPOBAaHUA M IIOCTIIPOIIECCOPHOU 0OpabOTKU IO-
JIYYEHHBIX U300pa)KeHWH I MPENU3UOHHOU BU-
3yaJIM3alii CTPYKTYp BHyTpeHHero yxa. Ilamuen-
TaM (10 My>KUMH U 5 JKEHITUH) 6e3 MaToI0TUUeCKUX
HU3MeHEHUH B TOJIOBHOM MO3Te B BO3pacTe OT 16 110
49 (cpemHu# BO3pacT 29.3 + 3.2 roza) jert (rmepBas
IpyIIa) Mocje CTAaHAAPTHOTO UCCIEI0BAHUS FOJIOB-
HOT'O MO3Ta MPOBEEHO CKAHUPOBAHHUE C BBICOKUM
paspeleHreM CTPYKTYP OCHOBaHMSA yepella B pe-
sxume 3D FIESTA-C.

Ha BTopoM sTame 29 nanueHTam (2 My>KYHUH U
27 JKEHIIIUH) B BO3pacTe OT 21 710 48 jer (cpemHui
BO3pAacCT 33.2 * 4.7 rofja) C TUIIUYHBIMU KajI00aMu
Ha BHe3aITHbIE CHJIbHbIE IPUCTYIIBI CUCTEMHOTO T'O-
JIOBOKPYKEHU S, BO3HUKAIOIIYE IIPU OIPeeIEHHbBIX
JIBIDKEHUSIX U/VJIU TOJIOKEHHUAX TOJIOBBI, IPOOJI-
JKUTEJILHOCTBIO He OoJiee 30 ¢ (BTopas rpymnmna), mo-
ciie uckiaodenusa MPT-npusHakoB MaTOJIOTUU TO-
JIOBHOTO MO3Ta U COCYZIOB BruimsmeBa Kpyra BbI-
nosineHa MPT 3ajiHelt yepenHol AMKH JJ1s YTOUHE-
HUSA XapakTepa U3MeHeHUH B MOJIYKPYKHBIX KaHa-
JIax ¢ UCIIOJIb30BAaHUEM Pa3pabOoTaHHOTO HA IEPBOM
aTare aJropuTMma.

B Teuenue TpeThETO 3TAIIA U3yUATHU BOZMOMKHO-
ctu MPT B nudpdepeHnnanbHON IMarHOCTHKE TOJI0-
BOKpy:keHUdA. [IpoBezieHO cTaHAAPTHOE HCCIIe0Ba-
HHe TOJIOBHOTO MO3Ta 36 marueHTaM (25 *KeHIIH
U 11 MY?KYHH) B BO3pacTe OT 45 710 78 JieT (cpemuuit
BO3pacT 65.4 + 6.7 roaa) (TpeTbs rpymna), A0MOJI-
HEHHOE CKAaHUPOBAaHUEM C BBICOKUM pa3pelieHneM
CTPYKTYP 3ajlHell uepenHOU SIMKHU C IOcjeAyIolei
MIOCTIIPOIIECCOPHOI 06PabOTKOI.

Henocpencrsenno nepepn nposeaenueM MPT
BBIIIOJIHEHO AHKETHPOBAHWE IAI[UEHTOB BTOPOM

cular canals of 160 temporal bones were obtained).
The first stage: the development of a scanning pro-
tocol and subsequent processing of the images for
precise visualization of the structures of the inner
ear. After standard cerebral examination patients of
first group (10 males and 5 females) without patho-
logical changes in the brain aged 16 to 49 (mean age
29.3 + 3.2 years) underwent high resolution scan-
ning of skull base structures in 3D FIESTA-C mode.

The second group consisted of 29 patients (2 men
and 27 women) aged 21 to 48 years (mean age
33.2 + 4.7 years) with typical complaints of sudden
severe attacks of system vertigo arising in certain
movements and/or positions of the head, no more
than 30 s. In the second stage, after exclusion of MRI
signs of the pathology of the brain and vessels of the
Willis circle, patients from the second group under-
went MRI of the posterior cranial fossa to clarify the
nature of changes in the semicircular canals using the
algorithm developed at the first stage.

During the third stage, we studied the possibili-
ty of MRI in differential diagnosis of vertigo. A stan-
dard brain study was performed in 36 patients (25
women and 11 men) aged 45 to 78 years (mean age
65.4 £ 6.7 years) (third group), supplemented with
high resolution scanning of posterior cranial fossa
structures followed by post-processing.

Immediately prior to the MRI, questionnaires
were carried out for the patients in the second and
third groups using the VRBQ (Vestibular Rehabili-
tation Benefit Questionnaire) for detailed character-
ization of vertigo and assessing its effect on quality
of life.

MRI was performed on the SIGNA EXCITE HD
1.5T Twin Speed (GE, MEDICAL SYSTEMS) in the
Novosibirsk State Regional Clinical Hospital. The
examination included both a standard MRI tech-
nique for assessing the brain and vessels of the Wil-
lis circle, as well as a special part designed to study
the structures of the inner ear. The standard MP
protocol included obtaining T1- and T2-weighted
images in three orthogonal planes, as well as scan-
ning in FLAIR, DWI, and 3DTOF modes. To study
the structures of the inner ear we used a 3D FIESTA-
C sequence (Fast Imaging Employing Steady-State
Acquisition — Cycled phases) in the axial plane
with a target orientation of the cut block along in-
ternal auditory canals in the pyramids of temporal
bones on T2-weighted images in the coronary plane.
Scan parameters were the following: TR — 5.9 ms;
TE — 2.2 ms; field of view — 18 x 18 cm; freq — 320,
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U TPeTheU TPYII C HCIOJIb3oBaHHEM Momudunm-
poBaHHOTO BecTUOYJIsIpHOTO oOmpocHuka VRBQ
(Vestibular Rehabilitation Benefit Questionnaire)
JUISL IETAJIPHON XapaKTEPUCTUKHU T'OJIOBOKPYKEHUS
U OIIEHKH €ro BJIMSHUS HAa KAYeCTBO JKU3HU.

MPT nanuentaMm NOpoBoAMJach Ha TOMOTpa-
¢e SIGNA EXCITE HD 1.5T Twin Speed (GE,
MEDICAL SYSTEMS) na 6aze I'bBY3 HCO «To-
cynapctBeHHass HoBocubupckas o6JiacTHass KJIH-
HUueckasa OosibHHIA». O6ciegoBaHHe BKJIIOYAIO
Kak CcTaHZapTHy MeTtoauky MPT njisa omeHku co-
CTOSIHMS TOJIOBHOTO MO3Ta U COCyZ0B Buiusue-
Ba Kpyra, Tak W CIEIUaJIbHYI0 YacTh, IpeJIHa3Ha-
YEHHYIO JJI1 U3Y4YEHUs CTPYKTYp BHYTPEHHETO yXa.
B cranpmaptHBIi MP-pOTOKOJ BXOJWJIO TOJIyde-
Hue T1- u T2-B3BelIeHHBIX H300pa’KEHUH B TpeX
OPTOTOHAJIBHBIX IJIOCKOCTAX, 4 TAK)KEe CKAHHUPOBa-
Hue B pexxumax FLAIR, DWI u 3DTOF. [lna usy-
YeHUs CTPYKTYP BHYTPEHHETO yXa UCII0JIb30BaIach
uMIysabcHass mocaenoBaTenabHocTh 3D FIESTA-C
(Fast Imaging Employing Steady-state Acquisition —
Cycled phases), ¢ mapamerpaMud CKaHHPOBa-
Husa TR — 5.9 ms; TE — 2.2 ms; field of view —
18 x 18 cm; freq — 320, phase — 256; flip angle —
65°; thickness — 0.8 mm, locs per slab — 32; NEX —
2) B aKCHAJIbHOM IJIOCKOCTH C TIPUIEIBHON OpHeH-
Tanuel 6J0Ka CPe30B IO BHYTPEHHHUM CIYXOBBIM
MpOX0laM B IMHUPaMU/IaX BUCOYHBIX KocTerd Ha T2-
B3BEIIEHHBIX M300pa’KEHUAX B KOPOHAPHOH ILIO-
CKOCTH.

ITocTmporieccopHass 06paboTKa M300paKEHUH,
BKUTIOUatomas npuMeHenue MIP- u VR-pedopma-
IUH, TO3BOJISJIA TOJYYUTh TPEXMepHbIe PEKOH-
CTPYKITUH IMOJIyKPY>KHBIX KAaHAJIOB U YJIUTKU B OPTO-
TOHAIBHBIX U UCKPUBJIEHHBIX IJIOCKOCTSX, YTO CY-
[[ECTBEHHO IMOBBICJIO WH(GOPMATHBHOCTh M Ha-
[JIATHOCTh HM300pa’KEHUH CJIOKHBIX aHATOMUYE-
CKUX O0'BEKTOB.

PE3YJDBTATBI 1 OBCYXKAEHUNE

Ha wuzobpaeHHUsX, IMOJIYyUYEHHBIX C IIPHUMe-
HEHUEM HMITYJIbCHOH TocaenoBaressbHOCTH 3D
FIESTA-C, obecreuuBaoIell MHTEHCUBHBIA CHI-
HaJl OT IIepe0pPOCIUHAIBHON >KUJAKOCTH W DHIO-
JUMOBI B COYETAHUU C BBHICOKMM ITPOCTPAHCTBEH-
HBIM paspellieHueM MPU OTCYTCTBUU apTedaKTOB
MarHUTHOH BOCIPUHUMYHBOCTH, HOJIYKPYKHBIE Ka-
HaJIbl ¥ YJINTKU BU3YAJTU3UPOBAJIUCH KaK TUIIEPUH-
TEHCUBHBIE CTPYKTYPHI Ha (pOHE TUIIOMHTEHCUBHOH
KOCTHOH TKaHU IHUPaMM/I BUCOUHBIX KocTeil. Ha mo-
JIy9eHHBIX U300pa’KeHUAX B AKCHAIBHOH ILJIOCKO-
CTHU TOJIMIUHON 0.8 MM C y4eTOM IPOCTPAaHCTBEH-

phase — 256; flip angle — 65°; thickness — 0.8 mm,
locs per slab — 32; NEX — 2.

Subsequent image processing, including the use
of MIP- and VR-reformation, made it possible to ob-
tain three-dimensional reconstructions of semicir-
cular canals and cochlea in orthogonal and curved
planes, which significantly increased the informa-
tiveness and visibility of images of complex anatom-
ical objects.

RESULTS AND DISCUSSION

The images were obtained by the pulse se-
quence (3D FIESTA-C) providing an intense signal
from the cerebrospinal fluid and the endolymph in
combination with a high spatial resolution in the
absence of magnetic susceptibility artifacts. On the
obtained images the semicircular canals and cochlea
were displayed as hyperintensive structures against
the background of the hypointense bone tissue of
the pyramids of the temporal bones. On the images
in an axial plane with the thickness of 0.8 mm, only
horizontal semicircular canals can be displayed on
successive sections taking into account the spatial
orientation and dimensions of the inner ear struc-
tures (Fig. 1).

For reliable visualization of all semicircular ca-
nals (horizontal, vertical and posterior), we devel-
oped a subsequent information processing protocol
to obtain MIP images in planes parallel to the long
axis of each of the 6 canals with a significant de-
crease in the field of view (field of view 3.2 cm) and
variable thickness of layer (from 5 to 11 mm). For
vivid visualization and volumetric representation of
the structure and state of all semicircular canals and
cochlea simultaneously, we used the VR-reforma-
tion (Fig. 2).

According to the results of our research, semi-
circular canals are displayed as arched, circumscrib-
ing two-thirds of the circle of hyperintense homoge-
neous structures with clear and smooth outer and
inner contours. The canals are of different size: the
posterior canal has a largest diameter of the arc, and
a horizontal canal has the smallest diameter. The
diameters of canal lumens are also variable (from 1
to 1.8 mm). At first glance, the canals are located in
three mutually perpendicular planes. However, the
upper and horizontal semicircular canals form an
angle of 65 to 90°, the back and top channels form
an angle from 85 to 115° and only the horizontal
and posterior channels are located at almost a right
angle to each other.
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HOI OpHMEHTAllMH U Pa3MEPOB CTPYKTYP BHYTPEH-
HEro yxa MOXXHO BU3YaJIM3UPOBATh TOJIBKO TOPH-
30HTAJIbHBIE TTOJIYKPYKHbIE KAHAJIBI Ha TIOCIIEZ0BA-
TEJIbHBIX cpe3ax (puc. 1).

[ J0CTOBEpHOU BU3yaIM3alliUd BCEX IIOJTY-
KPY’KHBIX KaHAJIOB (TOPH30HTAJbHBIX, BEPTHUKAJIb-
HBIX U 33/IHUX) HaM# ObLI pa3paboTaH IIPOTOKOJ
MTOCTIIPOIIECCOPHOI 00paboTKH MHGOPMAIUU C TT0-
sgydyenreM MIP-u300paskeHUN B IIOCKOCTSX, Ia-
PaJUIENIBHBIX JTUHHOM OCHU KasK/IOTO U3 6 KAHAJIOB, C
CYIIIeCTBEHHBIM yMeHbIlIeHueM 1011 o63opa (field of
view 3.2 cM) 1 BapuabesibHOM TOJIIIUHON cJ10s (0T 5
J1o 11 MM). JIJ14 HATVISATHOW BUBYAJIH3AIUH H 00BEM-
HOTO TPEJICTaBJIEHUS O CTPOEHUU U COCTOSTHUHU Of[-
HOBPEMEHHO BCeX MOIYKPYKHBIX KAaHAJIOB U YJIUTKH
MBI Hcnosb30Banu VR-pedopmanmio (puc. 2).

ITo pe3ysbraTaM HaIIEro MUCCJIEIOBAHUS MOJIY-
KpPY’KHbIe KaHaJIbl BU3YAIM3UPYIOTCSA B BUJIE AYTO-
00pas3HbIX, OMUCHIBAIOIINX JBE TPETH OKPYKHOCTH
TUIIEPUHTEHCUBHBIX TOMOTEHHBIX CTPYKTYP C YETKHU-
MW U POBHBIMU HAPY>KHBIMH M BHYTPEHHUMU KOH-
Typamu. Kauaspl pa3HOpa3MepHbI: HauOOJIBIIUI
JUaMeTp AYTH UMeeT 3aJHUH, a HAUMEHBIIUNA —
TOPU30HTAIBHBIN KaHas. JluaMeTpsl IPOCBETOB Ka-

The vertical channel is located almost perpen-
dicular to the longitudinal axis of the pyramid of the
temporal bone and is oriented vertically in a plane
making an angle of 45° with the frontal plane direct-
ed ventrolaterally. The horizontal channel with its
arc is directed to the wall of the tympanic cavity and
is located in a plane making an angle of 30° with the
horizontal, open forward and upward. The plane in
which the posterior canal lies is parallel to the poste-
rior surface of the pyramid and also forms an angle
of 45° with the coronary plane, but it is open dorso-
laterally. When analyzing the orientation of semicir-
cular canals on both sides, coplanarity was revealed
in each patient — six canals are arranged in such a
way that for each canal there is an opposite one in
the same plane in the contralateral ear [9].

In 14 (93 %) patients of the first group, the
shape of the semicircular canals was perfect: with-
out deformations of the walls, the structure is uni-
form — without filling defects, the ratio of the diam-
eters is normal, the angles between the arcs reach
90° and are symmetrically located in the pyramids
of the temporal bones on both sides (Fig. 3).

High information content of images of semi-
circular canals when using the pulse sequence (3D

Puc. 1. I3o0pazkeHus, MOJIyYeHHBIE ¢ IPUMEHEHUEM UMITYIbcHOU nocaenoBateabHocTH 3D FIESTA-C B akcuasibHOM
IUIOCKOCTH:
A — rOpU30HTAIBHBIN TOJYKPYKHBIN KaHaJI IPABOM BICOYHOM KOCTH; B — rOPM30HTAIBHBIH OJIYKPYKHBIN KaHAJI JIEBOU
BHUCOYHOH KOCTU
Fig. 1. Images obtained using the pulse sequence (3D FIESTA-C) in the axial plane:
A — a horizontal semicircular canal of the right temporal bone; B — a horizontal semicircular canal of the left temporal bone

Journal homepage: http://jsms.ngmu.ru
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HaJIOB Takke BapuabespHbI (0T 1 70 1.8 MMm). Ha
MEepBBIM B3IJIA/ KAaHAJIBl PACIOJIATAIOTCA B TpeX
B3aMMHO IEPIIEH/IUKY/IAPHBIX IVIOCKOCTAX. OZIHAKO
BEPXHUU U TOPU3OHTAIBHBIN MOJIYKPY:KHbIE KaHA-
JIBI 00pasyoT Mexkay coboi yroy oT 65 70 90°, 3a-
JHUH U BEPXHUU KaHAJIBI — OT 85 710 115°, ¥ TOJIBKO
TOPU30HTAJIBHBIN U 33JTHUH KAHAJIBI PACIIOIOKEHBI
ZIPYT K JIPYTY MPAKTHYECKU MO/ IIPSIMBIM YTJIOM.
BepTuKambHBIM KaHA PACIIOIOXKEH IIOUTH IEP-
MEH/IUKY/ISIPHO K IPOJIOJIBHOM OCH IHPAMUJIbI BU-
COYHOM KOCTH ¥ OPUEHTUPOBAH BEPTUKAIHHO B ILIO-
CKOCTH, COCTABJIAIOLIEN ¢ GPOHTAIBHON IVIOCKOCTHIO
YTOJI 45°, HAalIpaBJIEHHBIH BeHTposIaTepaibHO. ['opu-
30HTAJIbHBIA KaHAJI CBOEH JyTON HAIpaBJIeH K CTEH-
Ke OapabaHHON MOJIOCTU U PACIIOJIATAETCA B IJIOCKO-
CTH, COCTABJIAIONIEN ¢ TOPU3OHTAIBIO YTOJ 30°, OT-
KPBITHIH BIEPEZ U BBepX. [1I0CKOCTD, B KOTOPOH JIe-

FIESTA-C) with MIP- and VR-reformation in pa-
tients of the first group, as well as the agreement
with the otolithic nature of BPPV allowed us to per-
form the second stage of the study and to visualize
pathological changes in patients with a verified diag-
nosis made by otoneurologist.

The second group was predominantly rep-
resented by women — 93 % (mean age 31.3 + 3.7
years), which is consistent with the findings of rus-
sian and foreign authors on the significant influence
of the gender factor on the incidence of BPPV [2, 3,
6, 7].

Otoliths as point, hypointensive, against the
background of hyperintense endolymph, filling de-
fects in the semicircular canals were visualized in
23 (79 %) patients. Among them, 15 patients (65 %)
had pathological changes in the single canal, most

Puc. 2. [IpunesbHble peKOHCTPYKIIUY ITPABOM BUCOYHOM KOCTH:

A — TpexmepHast pekoHeTpykIusa (VR): yaIuTKa 1 IOTyKpYy:KkHbIe KaHaybl; B — MIP-peKOHCTPYKIIKSI B AKCHAIBHOH IIJIOCKOCTH: TOPH-
30HTAJIBHBIN ITOJIYKPYKHBIHA KaHaT; C — MIP-peKOHCTPYKIIUA B CAaTUTTAIBHOM IVIOCKOCTH: 3aIHUH MOJIyKPYKHBIN KaHain, D — MIP-
PEKOHCTPYKIMS B UCKPUBJIEHHOH IUIOCKOCTH: BEPTUKAJIBHBIN ITOJIyKPYKHBIN KaHAJ
Fig. 2. Target reconstructions of the right temporal bone:

A — three-dimensional reconstruction (VR): a cochlea and semicircular canals; B — MIP-reconstruction in the axial plane: a horizontal
semicircular canal; C — MIP-reconstruction in the sagittal plane: posterior semicircular canal;

D — MIP-reconstruction in a curved plane: a vertical semicircular canal
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Puc. 3. [TanueHT 14 jieT 6e3 BeCTUOYIAPHBIX HAPYIIEHUI:
A — tpexmepHas pekoHcTpykips (VR) CTpyKTyp 3ajiHel yepenHoi sMKH; B — mputiesibHas TpexmepHas pekoHeTpykiusa (VR) yauTku u
MOJTYKPY>KHBIX KAHAJIOB TIPABOM BUCOUHON KOCTH
Fig. 3. Patient aged 14 without vestibular disorders:
A — three-dimensional reconstruction (VR) of the structures of the posterior cranial fossa; B — target three-dimensional reconstruction
(VR) of the cochlea and semicircular canals of the right temporal bone

JKUT 33IHUH KaHAJI, MapajUleIbHA 33J[HEd MOBEpX-
HOCTU TTUPaMUJIbI U TaK:Ke o6pasyeT ¢ KOPOHAPHOM
IJIOCKOCTBIO YTOJ 45°, HO OTKPBITBIM JIOp30JiaTe-
panbHo. IIpu aHanM3e OPHEHTALUU MOJIYKPYKHBIX
KaHAJIOB ¢ 00EUX CTOPOH y KaXKAOTO IAIlMeHTa BbI-
SIBJISETCS KOMIUIAHAPHOCTh — IIIECTh KAHAJIOB pac-
IIOJIOJKEHBI TAKUM 06pa30M, UTO /IS KaXK/IOTO CyIIe-
CTBYET MPOTUBOJIEKAIIUH €My KaHaJl B TOU JKe ILJIO0-
CKOCTH B KOHTpasiaTepajabHOM yxe [9].

¥ 14 (93 %) marnueHTOB IEPBOU TPYIIIBLI (hopMa
IIOJIyKPY?KHBIX KaHAJIOB HeaibHa — 6e3 medopma-

frequently in the posterior canal (10 cases), which
is probably due to the influence of gravity, owing to
which the otoliths enter the posterior canal, which
is located in the lowest level in the vertical and hori-
zontal position of the human body (Fig. 4). Changes
in two canals were observed in 8 (35 %) patients.
Images showed otoliths in ipsilateral posterior and
horizontal semicircular canals (6 patients) three
times as often as bilateral lesion [13].

Attention was drawn to the most frequent de-
tection of otoliths on the right, which constituted 19

Puc. 4. IlanuenTka 27 net, ¢ BruepBble BOZHUKIIUM JIIITIT. MIP-peKOHCTPYKIUA B CATUTTAIBHOU IIJIOCKOCTH CTPYKTYP
BHYTPEHHETO yXa IPaBOi BUCOYHOHN KOCTH. [leheKT HAIIOTHEHYSI B 3a/{HEM HOJIyKPY’KHOM KaHaJIe
Fig. 4. The patient aged 27, with the first occurrence of BPPV. MIP-reconstruction in the sagittal plane of the structures
of the inner ear of the right temporal bone. Filling defect in the posterior semicircular canal
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[IMH CTEHOK, CTPYKTYpa OMHOPOIHA — 6e3 JedeKToB
HATIOJIHEHUsI, COOTHOIIIEHUS MAaMETPOB He Hapy-
IIEHBI, YIJIBI MEXKAY AyraMu IPUOIMKAIOTCA K 90°,
CUMMETPUYHO PACIOJIOKEHBI B MIUPAMU/IaX BUCOU-
HBIX KOCTeH ¢ 06ernx cTopoH (puc. 3).

Bricokass WHGOPMATHBHOCTh U300pasKeHUN
IIOJIYKPY’KHBIX KAHAJIOB DU HCIOJIb30BAHUU HM-
myabcHON mnocienoBatenabHoct 3D FIESTA-C ¢
MIP- u VR-pedopmanusamMu y marueHTOB IEPBOU
TPYIIIIBL, @ TAKXKE COTJIACHE C OTOJIUTOBOM IPUPOAOH
JIITIT" mo3Boimay HaM A1 BU3yaJInu3alnuu IaToJio-
TUYECKUX U3MEHEHUH Y TAaI[UeHTOB ¢ BepUPUITUPO-
BaHHBIM II0CJIE OCMOTpPa OTOHEBPOJIOTA IUATHO30M
BBITIOJTHUTH UCCJIEIOBAHUS BTOPOTO ATAlla.

Bropas rpymnma 6bL1a mpepcTaBieHa IPEUMY-
[IIeCTBEHHO JKeHIMUHAMU — 93 % (cpeaHuii Bo3pacT
31.3 £ 3.7 rozia), 4TO COIIACyeTCs C JAaHHBIMHU OTede-
CTBEHHBIX U 3apyOeKHBIX aBTOPOB O CYIIIECTBEHHOM
BJINSTHUU F€HZEPHOTO (PaKTOpa Ha YaCTOTY BCTpeda-
emoctu JIIIIT [2, 3, 6, 7].

OTONIUTHl KaK TOYEUYHbIe, THIONHTEHCUBHBIE
Ha ¢GOHe TUIEPUHTEHCUBHOU 3HA0MMOBI Jedek-
THI HATIOJITHEHUS B IIOJIYKPY?KHBIX KAHAIaX BU3YaJIH-
3UpOBaHbI y 23 (79 %) manuenToB. 3 HUX y 15 Ha-
mueHToB (65 %) MmaToJIoruYecKrue N3MeHeHUs ObLIN
BBISABJIEHBl B €IWHUYHOM KaHaje, Haubojee dya-
CcTO — B 3a7HeM (10 CJIy4aeB), YTO BEPOATHO 00Y-
CJIOBJIEHO BJIUSTHUEM TpaBUTAINU, 6J1aro/1apsi KOTO-
POY OTOJIMTHI MTOTAIAIOT B 3aTHUH KaHaJI, Hauboiee
HU3KO PaCIOJIaTaIIUACA IPU BEPTUKATIFHOM U TO-
PHUB0HTAJIPHOM IIOJIOKEHUU TeJjla YesioBeka (puc. 4).

observations of patients (82 %). Perhaps this is due
to the fact that most people prefer to sleep on their
right side, which contributes to the otoliths falling
from the vestibule into the posterior semicircular
canal and confirms the otolith theory of BPPV [8].

After the otonevrologic examination all patients
underwent rehabilitation interventions. They were
recommended to do Epley’s exercises for a month
in combination with vascular, metabolic and neuro-
protective therapy. All these procedures led to the
relief of vertigo and that of nystagmus. Three pa-
tients after elimination of vertigo underwent a con-
trol MRT, which fixed elimination of filling defects
in semicircular canals (Fig. 5).

The vestibular interventions had no effect in
4 cases. Recurrence of vestibular disorders was re-
ported in 7 patients for 1—2 months. Patients with
ineffective therapy or relapsing symptoms had
changes in several semicircular canals, including
bilateral lesions, or additional deformation of the
walls, and narrowing the lumen of other canals not
associated with filling defects.

MRI of the third group of patients showed
various pathological changes in the structures of
the posterior cranial fossa both in isolation and in
a variable combination: foci of gliosis in the white
matter of the cerebellar hemispheres, posttraumatic
and inflammatory changes in the air cells of tempo-
ral bones, neurinoma of the vestibulocochlear nerve,
demyelinating disease, vascular abnormalities, and

Puc. 5. [TanuenTtka 35 jier. MIP-peKOHCTPYKIIHSA MPABBIX MOJIYKPYKHBIX KAHAJIOB B CATUTTAJIbHOM IIJIOCKOCTH:
A— HCXOOHOE COCTOAHUE, B — mocne pea6I/IJII/ITaI.II/IOHHOFO MaHeBpa
Fig. 5. The patient at the age of 35. MIP-reconstruction of the right semicircular canals in the sagittal plane:
A — the initial state; B — after rehabilitation intervention
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Puc. 6. [TanuenTka 78 jeT, ¢ AIUTEJIBHBIM aHAMHE30M F'OJIOBOKPYKEHHUS:
A — MIP-peKOHCTPYKIHMsI B aKCHAJIBHOM IUTOCKOCTH; B — TpexmepHas pekoHcTpykips (VR): CKJIepo3 MPaBoro ropu30HTaIbHOTO MOJIY-
KPY»KHOTO KaHasia; C — MPOJIJIEHHBIH 1e(DeKT HATIOJTHEHUS B BEDXHEM IIOJIyKPYKHOM KaHaIe
Fig. 6. The patient at the age of 78 with a long history of Vertigo:
A — MIP-reconstruction in the axial plane; B — three-dimensional reconstruction (VR): sclerosis of the right horizontal semicircular
canal; C — extended filling defect in the upper semicircular canal

H3meHeHUs ABYX KaHAJIOB oTMeuanuch y 8 (35 %)
MMalMeHTOB. Buayanusanus OTOJIUTOB B HIICUJIATE-
PIBHBIX 3aJHUX ¥ TOPU30HTATIBHBIX ITOJIYKPYTJIBIX
KaHaJIax HabJII0/1a1ach B TpU pasa vaie (6 manueH-
TOB), YeM JIByCTOPOHHEE MopakeHue [13].

O6pamano Ha cebsg BHUMaHHe Haubosee da-
CTOe BBISIBJIEHHME OTOJIUTOB CIIPaBa, YTO COCTABUJIO
19 HaGoAeHui manueHTos (82 %). Bo3aMokHO, 3TO
00BsCHSAETCA TEM, YTO OOJIBIIIMHCTBO JIIOJIEN TIpes-
IMOYUTAIOT CIIAaTh HA MPaBOM OOKY, YTO CIIOCOOCTBY-
€T BBIIIQJIEHUI0 OTOJIUTOB U3 IIPeAABEPUS B 3aJHUI
IIOJIYKPYKHBIN KaHAJI U CIIYKHUT IOJTBEPKIAECHUEM
oTosiuToBOM Teopuu JIIIIIT [8].

Bcem manmenTam nocsie 06¢e0BaHNSA OTOHEB-
POJIOTOM TIPOBEAEHBI YCIENIHblEe PeabrINTAIMOH-
Hble MaHEBPHI U PEKOMEH/IOBAHBI YIIPAXKHEHUS T10
meroauke J.M. Epley B TeueHue MecsAIa B coueTa-
HHUU C COCYAUCTOH, MeTabOJIHYECKON U HEHpOompo-
TeKTUBHOU Tepamnuei, 4TO NPUBEJIO K KyIHpOBa-
HUIO FOJIOBOKPYKeHUs U HucrarMa. TpeM manueH-
TaM II0CJIe YCTPAHEHU I TOJIOBOKPYKEHHUS BBIIIOJIHE-
Ha KoHTposibHasA MPT, 3adpukcupoBaBiias 31uMu-
Hanuio 1edeKTOB HATIOJTHEHUS B IIOJIYKPYKHBIX Ka-
Hanax (puc. 5).

B 4 Habisro/ileHUAX BeCTUOY/ISPHBIE MAaHEBPHI
apdexra He umernu. PenumuBupoBaHue BecTHOY-
JISIPHBIX PACCTPONCTB OTMEYAJIOCH YV 7 GOJIBHBIX B Te-
JeHue 1-2 Mec. 14 nmanueHTOK ¢ HedpPeKTUBHOU
Teparmued Win peluAUBUPYIONIeNd CUMIITOMAaTHKOMN
OBLIM XapaKTEePHbl U3MEHEHUS HECKOJIBKHUX IOJIy-
KPY’KHBIX KaHAJIOB, B TOM YMCJIe U JIByCTOPDOHHEE
IopakeHue, UiIn JOMOJTHUTEIHHO BBIABJISINCH Jie-

a neurovascular contact. Polymorphic deformations
of semicircular canals and filling defects were visu-
alized in 33 (91 %) patients (Fig. 6).

In this group of patients, changes in horizontal
semicircular canals predominated in the form of a
lack of visualization on the reformatted images up to
3/4 of the outer circumference, which were accom-
panied by numerous and varied deformations of the
vertical and posterior canals. It is most likely that
the diversification of symptoms is caused by a num-
ber of pathological processes that have occurred
during the patients’ life hypothetically or directly
influencing the fine structures of the vestibular ana-
lyzer (infection, trauma, vibration) and comorbid
conditions (thyroid dysfunction, hypercholesterol-
emia, diabetes mellitus, osteoporosis) [5, 6, 14].

When assessing the vertigo patients’ quality of
life by Vestibular Rehabilitation Benefit Question-
naire (VRBQ), we found out a significant change in
the quality of life from 55 to 72 % in combination
with a pronounced emotional discomfort from 57 to
65 %.

CONCLUSION

Examination of patients with vestibular vertigo
using the pulse sequence (3D FIESTA-C) enables to
diagnose more accurately this pathology compared
with the standard MRI technique. Imaging of patho-
logical changes in semicircular canals is an informa-
tive method of diagnosis and objective evaluation of
the effectiveness of treatment of BPPV, which allows
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(opmanus CTEHOK, Cy:K€HUe IIPOCBETa APYTHUX Ka-
HQJIOB, HE CBSI3aHHBIX C Jle(peKTaMU HATIOJTHEHU .

B tpeTneti rpymne nanueHToB ipu MPT auarno-
CTHPOBaHbI Pa3HOOOPa3HBIE TATOJIOTHUECKHE H3Me-
HEHUS CTPYKTYP 3aJHEH UePETHOU SIMKH KaK U30JIH-
POBaHHO, TaK U B BApHUabeJTbHOM COYETAHUN: OYaru
032 B 6€JI0M BEIECTBE MOJTYIMIAPUH MO3KEUKa,
[IOCTTpaBMaTHUYeCKHe U BOCIAINTEIbHbIE U3MeEHe-
HUS BO3JYXOHOCHBIX Y€K BHCOUHBIX KOCTeH, He-
BpUHOMA IPEAJIBEPHO-YJIUTKOBOTO HEPBA, JI€MH-
eJIMHU3UpYIoIee 3a00JIeBaHNE, COCYAVCTbIE aHO-
MaINH, HeUpOBaCKYJIAPHBIM KOHTAaKT. Ilosmumopd-
Hble aedopManuy IOJYKPY>KHBIX KAaHAJIOB U Je-
(bexThI HAOJTHEHNA BU3YAIU3UPOBAHEL y 33 (91 %)
marnueHToB (puc. 6).

B sT0i11 rpynmne nanueHToB Ipeobazanyu u3mMe-
HEHUSA B TOPU30HTAJIBHBIX IOJIYKPYKHBIX KaHAJIaX B
BHJIE OTCYTCTBUA BU3yaIHU3alluy Ha pedopMaTupo-
BaHHBIX M300paKeHUAX /10 3/4 BHEIIHUX OTIEJIOB
OKPY>KHOCTH, KOTODBIE COIPOBOKJAJIUCh MHOTIO-
YHCJIEHHBIMU U Pa3HOOOPA3HBIMU AedOopManuaMu
BEPTUKAJIBHBIX U 3aJJHUX KaHAIOB. Haubosee Bepo-
SITHO, YTO JAUBepPCUUKAIUSA CUMITOMOB 00YCIOB-
JleHa KaK MHOXKeCTBOM IIaTOJIOTMYECKHX IIpoIiec-
COB, IIPOUCXOAVBIINX B TE€UEHHE JKU3HU IalueH-
TOB, THIIOTETUYECKHU WJIN HETIOCPEICTBEHHO BO3/IEH-
CTBOBABIIIUX Ha TOHKHUE CTPYKTYPHI BECTUOYISIPHO-
ro aHasusaropa (MHGEKIWH, TpaBMbI, BUOparus),
TaK U KOMOPOHWJTHBIMH COCTOSTHHUAMHU (HapyllleHue
(GYHKIIUY IMUTOBUIHOU >KeJIe3bl, TUIIEPX0JIeCTEPH-
HEMUSI, caXapHBIH AuabeT, octeonopos) [5, 6, 14 1.

IIpu omneHKe KayecTBa »KU3HU MALEHTOB C TO-
JIOBOKDYKEHHEM, IPOBEJEHHON € TOMOIIBI0 BECTH-
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Clinical practice guideline: benign paroxysmal posi-
tional vertigo // Otolaryngol. Head Neck Surg. 2017.
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us to recommend the inclusion of MRI in the diag-
nostic algorithm for patients with vertigo in com-
bination with positional techniques and traditional
methods for studying the vestibular analyzer.
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6ynsapuoro ompocHuka (VRBQ), BBISBIEHO cylie-
CTBEHHOE W3MeHEHUe IoKa3aTesel KauecTBa JKU3-
HU OT 55 JI0 72 % B COYETAHUHU C BbIPA’KEHHBIM 53MO-
UOHABHBIM ArcKoMdopToM (57-65 %).

3AK/IIOYEHMUE

O6cemoBaHye OOJIBHBIX, HMEIOIAX BECTH-
OyJIsIpHOE TOJIOBOKDYKEHUE, C MPHUMEHEHHEM HM-
myabcHoU mocaenoBaresnbHocTu 3D FIESTA-C mo-
3BoJIsIeT Gosiee MHGQOPMATHBHO OCYIIECTBJIATDH JUa-
THOCTUKY 3TOH MMATOJIOTWH 10 CPaBHEHUIO CO CTaH-
JnaptHou mMetonukoit MPT. Busyanusamusa martosio-
TUYECKUX U3MEHEHUN B MOJIYKPYKHBIX KaHAJax fB-
Jsiercsi WHGOPMATHUBHBIM METOZOM JIMarHOCTUKU
U OOBEKTHUBHOU OIEHKU 3(DQPEKTUBHOCTH JIEUEHU
JIIIIT, uTro mo3BOJIAET PEKOMEH/I0BATh BKJIIOUEHME
MPT B AMarHOCTUYECKUN aJITOPUTM ITAI[UEHTaM C TO-
JIOBOKPYKEHHEM HapsAJTy € MO3UITHOHHBIMU METOY-
KaM# ¥ TPAUIMOHHBIMH METOJIaMHU HCC/IEI0BAHUSA
BeCTHOYJISIPHOTO aHAITU3aTOPa.

KoH@}IMKT HHTEpPECOB. ABTODHI 3aABJIAIOT 00
OTCYTCTBUM KOH(JIMKTA MHTEPECOB.
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