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B crarpe onuca/nu 2 NayeHToB C JJINTeIbHBIM Hapyenuem cosdnanusa (JIHC) npu HeTpaBMaTn4ecKkoM
TOBpPEXKICHUN MO3ra, Y KOTOPBIX OTMETUJIN OTYET/INBYIO HBﬁpOIIHHElMH‘IBCKyIO pearuuio Ha IpUMEHEeHue
3o/ eMa.

C 1eJThI0 UJLTIOCTPALIY CHCTEMHBIX IlepebpasibHBIX PeaKIIii Ha BBeIEHe 9TOT0 IIperapara y marieHToB
¢ THC nnpoBesin aHaI1M3 KJIMHUYECKUX U 9JIEKTPO(PU3NO0JOTNUECKUX U3MEHEHU.

ITokasasu, 4TO pe3ysbrar IpUMeHeHUsI 30/ ieMa y IaleHTOB C JJINTe/IbHBIM HapyllleHueM CO3HAaHUA
(AHC) caenyer oneHnBaTh He TOJIBKO IO JUHAMHUKE CO3HAHUS, HO U C HIOMOIIbI0 MOHATOpUHTA JII. BBI-
SIBUJIM PA3JIMYHYIO PEAaKLMIO Ha IpUMeHeHue 30JIIKieMa B pa3Hble I1eprOoibl BOCCTAHOBJIEHUS Y OGHOTO U
TOTO jKe NaljueHTa.

30/muIeM MOKeT OKa3bIBaTh PAa3HO0OPA3HBIHN 9(h(EKT y NAIIeHTOB B BET€TaTUBHOM COCTOSTHHY / CHH-
IpoMe apeKTuBHOTO OoapcTBoBanus (BC/CAB) u B cocTossHUM MUHUMaTbHOTO co3Hauust (CMC). Y omHOTO
ranyieHTa HabJTIoga Iy ceJainio ¢ akTuBanyei 31, 4To ABUJIOCH TPOTHOCTHYECKH XOPOIITNM ITPU3HAKOM.
VY npyroi nanyeHTKYU I0CJe IPUMeHeHHsI 30/II1ieMa HEOJHOKPATHO pa3BUBAJINCh IIaplaIbHbIE CYl10-
POsKHBIE IPUIIAJKYU C paClIMpeHrneM KOHTaKTa Ha CIedyOIui JeHb.

MexaHN3M e CTBYs, HEOOXOUMBIE T03bI IIPerapaToB 1 MapKepsbl TPOTHO3WPOBAHUS OJIaTrOIIPUSTHOTO
addexrra JanHOTO Mpernapara TPpeOYIOT JaTbHENUIIIETO U3y IEHUST.

Knroueewte crosa: diumenvHoe HapyuweHue CoO3HAHUs, COCMOosAHUe MUHUMAJIbHO20 CO3SHAHUS; cum?pom
apearmueHozo 600pcmeoeamm; 3oanudem; npoZHo3uposarue s0CCnaroslerHusl CO3HaAHUA

The paper describes two patients with prolonged disorders of consciousness (PDC) because of non-trau-
matic brain injury, in whom a clear neurodynamic response to Zolpidem was observed.

In order to illustrate systemic cerebral responses to administration of this drug in LIC patients, an analysis
of clinical and electrophysiological changes has been undertaken.

It has been shown that the result of Zolpidem applications in patients with prolonged disorders of consciousness
(PDC) should be assessed not only by consciousness dynamics, but with the help of electroencephalogram (EEG)
monitoring, too. Distinct response to Zolpidem during different periods of recovery in one patients was found.

Zolpidem can render various effects in patients in vegetative state/with unresponsive wakefulness syn-
drome (VS/UWS) and in minimally conscious state (MCS). In one patient, sedation with EEG activation was
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observed, which was a sign of favorable prognosis. The other patient developed more than once local convul-
sions after Zolpidem administration followed by contact augmentation on the next day.
The mechanism of action, necessary doses of drugs, and markers of forecasting the successful effect of that

drug are yet to be further studied.

Keywords: prolonged disorders of consciousness; minimally conscious state; unresponsive wakefulness syn-
drome; Zolpidem; consciousness recovery prognosis; vegetative state
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BBenenue

B Hacrosiee BpeMsi 0CTaeTcsi akTyaabHOU
pa3paboTKa MeTOIOB IIPOTHO3UPOBAHMUS BOCCTA-
HOBJIEHUs CO3HAHUA y ITIAlIMEHTOB C IOCTTUIOK-
cuyeckou aHIedasonaruen [1]. 3oamuaem —
nperapar u3 IrpyIbl UMHUJA30IUPUIUHOB, CeIeK-
TUBHBIM arOHKCT OMeTa IOoATUIIa 0eH30I1a3€enn-
HOBBIX pelenTopoB  MaKpPOMOJIEKYISPHOIO
TAMKA-penenTopHoro komijekca [2]. ITo maH-
HBIM JIUTEeparypbl WM3BECTHO, 4YTO 30JIIHJEM
MOSKeT BBI3BIBATH «IIPOOYKAAIOIIUN» a(pheKT y
HEKOTOPBIX MAllMEHTOB B BETeTaTUBHOM COCTOSI-
HUM/CUHJIPOME apeKTUBHOTO OOIPCTBOBAHUS
(BC/CAB) 1 B cOCTOSHUY MUHUMAaJIbLHOI'O CO3Ha-
Husi (CMC) [2-5]. BnepBbie mapagoKkcaabHbIN a¢-
dexT 3oanuaemMa onucat B 2000 r'y 60JbHOT0, KO-
Tophii 3 roma Haxomuscs B BC, a uepes 20 MuH
rocJje nmpuMeHeHus: 10 Mr 30JImuaeMa CTaa 00-
IIAThCsA ¢ OKpyskaomumu [3]. JanbHeiive uc-
cJae0oBaHusA MMOKa3aJ/y, YTO 30JIIUIEM CII0CO00-
CTByeT IIOBBIIIEHUIO YyPOBHA CO3HAHUA Y
HeboJIbIIoro yncsa mamueaToB ¢ JHC — okoJio
5%, IpenuMyIlleCTBEHHO HETPAaBMAaTHUYeCKOM 9THO-
JIOTMM U OTCYTCTBHEM IIPU3HAKOB IIOBPEYKIEHUA
CTBOJIOBBIX CTPYKTYp Moara [6, 7]. @aKkTopsl, KO-
TOpble ObLIM OBl HANEKHBIMU TPEIUKTOPaAMU
TOTO, YTO 30JIIUJIEM OKaKET «IIPOOYKIAIOIITUI»
3 eKT, ocTaTCs TOKa He u3ydyeHHbIMH [8, 9]. C
1IeJIBI0 UJLJTIOCTPAIIUY CUCTEMHBIX IIepeOpabHBIX
peakIiuii Ha BBeleHUEe 9TOro Iperapara y rnaryeH-
ToB ¢ JIHC, npuBeJin onrucaHue AByX NallieHTOB C
HeTpaBMaTU4eCKUM IOBPEKIEHU M03ra, y KOTO-
PBIX IpHUeM 30JIHIeMa COTPOBOKAAJICS OTUETIIU-
BOH HEHWpPOIUHAMUYECKOU peakrIThuen.

Pe3yabTaThl ¥ 00Cy:KA€HIE

[TanuenT K. 18 jieT, nepeHec 0CTaHOBKY cep-
JIeYHOU MesATeJIbHOCTU BO BpeMs CIHOPTUBHOU
TpeHUupoBKU. [locsae nepuoga Komsel (10 CyTOK) —
BbIxof B BC/CAB. [Toctynnii B oTiesieHUe aHecTe-
3uoJjiorunu-peanumanuu PHXU nwm. A. JI. ITosieno-
Ba uepe3 3 MecsIlia IocJjie 0CTaHOBKHU KPOBOOOpa-
meHuss. HeBpoJiormyeckuii ocMOTp HanueHTa
IIPOBeEJIU C IPUMEHEeHNWeM IIKaJIbl BOCCTaHOBJIe-
HuA nocJjie koMbl (CRS-R) [10], cymmapHO noJryve-
Ho 4 6assa, yTo cooTBeTcTBYeT Auaruno3y BC/CAB:
ciryxoBast pyHKIUS — 1 6as, 3puTessbHast QPyHK-
uusi — 0 6ass1oB, MOTOpHAasA QyHKIUSA — 1 6aJsL,
opoMoTopHasi/BepbanbHas GyHKIUA — 1 6asw,

Introduction

Currently, development of methods for fore-
casting consciousness recovery in post-hypoxia en-
cephalopathy patients is still relevant [1]. Zolpidem
is a drug of the group of imidazopyridines, a selective
omega-subtype agonist of benzodiazepine receptors
of macromolecular GABAA-receptor complex [2]. Tt
is known that Zolpidem might cause a ‘waking’ effect
in some patients in vegetative state/unresponsive
wakefulness syndrome (VS/UWS) and in minimally
conscious state (MCS) [2-5]. The paradoxical effect
of Zolpidem was first described in a patient who had
been in vegetative state for 3 years, and who in 20
minutes after administration of 10 mg of Zolpidem
began communicating with people around [3]. Fur-
ther investigations have shown that Zolpidem pro-
motes increased consciousness in a small number
of PDC patients — about 5 %, mostly of non-trau-
matic etiology and in the absence of signs of brain
stem structural damage [6, 7]. Factors that could be
reliable predictors that Zolpidem will render a ‘wak-
ing’ effect are yet unknown [8, 9]. In order to illus-
trate systemic cerebral response to administration
of this drug in PDC patients, two patients with a non-
traumatic brain injury are described, in whom ad-
ministration of Zolpidem was accompanied with a
clear neurodynamic response.

Results and Discussion

Patient K., 18 years of age, experienced cardiac
arrest during athletic training. After a period of
coma (10 days), the patient was in VS/UWS. The pa-
tient was admitted to the ICU of A. L. Polenov Russ-
ian Neurosurgery Research Institute 3 months after
blood circulation arrest. Neurological examination
of the patient was carried out using the revised
coma recovery scale (CRS-R) [10], the cumulative
score was equal to 4, which corresponds to the
VS/UWS diagnosis: hearing function — 1, visual
function — 0, motor function — 1, oromotor/ver-
bal function — 1, communication — 0, wakening
reaction — 1. Breathing was spontaneous via a tra-
cheostomy tube, feeding — via nasogastral tube.
The patient’s pathological posture drew attention:
the arms were raised, bent in elbow joints, the left
leg was constantly extended, and the right leg con-
tinued spontaneous chaotic motions. From time to
time, a generalized increase of muscle tone with
body rotation and squeezing of eyelids was ob-
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Puc. 1. MPT royioBHOro Mo3ra (akcuaJibHas IJIOCKOCTh) mamueHTa K. 18 Jier.

Fig. 1. Brain MRT (axial plane) of patient K., 18 years of age.

Note.T2-VI (a, b), FLAIRIP (c, d). Arrows point to symmetrical pathological increase of the intensity of signal from caudate nucleus,
putamen, globus pallidus (a, b), and brain cortex (c, d) with predominant lesion of frontal lobes.

IIpumeuanue. T2-BU (a, b), FLAIR UII (c, d). CTpeJsiky yKa3bIBAIOT HA CAMMETPUYHOE IIaTOJI0THUYECKOe MTOBBIIIIEHNe NHTEHCHB-
HOCTH CHUT'HaJIa OT XBOCTATOTO SIIpa, CKOPJIYIIbI, OJIeTHOTO I1apa (4, b) ¥ KOpbI TOJIOBHOTO MO3ra (¢, d) C IPeUMYyIIeCTBEHHBIM I10-

paskeHuEeM JIOOHBIX JOJIEH.

KOMMYHUKaIus — 0 6a71710B, peakIys mpooyxIe-
HUs — 1 6as. J[pIxaHne yepe3 TpaxeoCTOMUYe-
CKYIO KaHIOJIIO, CIIOHTaHHOE, INTaHle Yepe3 Ha30-
racTpaidbHblii  30HA. O6pamasa Ha cebs
BHUMaHMe [1aTOJIOTUYeCKasi 103a: pyKU NOTHATHI,
COTHYTBI B JIOKTEBBIX CyCTaBax, JieBas HOra B
IIOCTOSIHHOM pa30rHyTOM IIOJIOYKeHNH, TPaBON —
COBepIllaJ CIIOHTAaHHbIE HelleJieHallpaBJIeHHbIE
nBuKeHUs. [leprogumyeckn HaOJIOMaIN reHepa-
JIN30BAHHOE TIOBBILIEHNE MBIIIEYHOTO TOHYyCA C
IIOBOPOTOM TYJIOBUIIA U 3a’KMypUBAHUEM BEK.
OTMedaJii TpU3HAKKU BeTeTaTUBHON HECTAOMIIh-
HOCTH C TpeobagaHreM TOHyCca CUMIIaTHYeCKON
HEPBHOU CHUCTEMBI (TaxuKap/iusi, TUTIePEMUS KOXK-
HBIX [IOKPOBOB, ITOBBIIIIEHNE MBIIIIEYHOT'0 TOHYCA).
151 KOppeKIUY POSBJIEHNU CUMIIATUKOTOHUH
OBLT Ha3HAYEeH KJI0(eTNH, MUKPOCTPYHHO MeI-
JeHHo (0,3-1 Mmkr/kr/4ac). Ha MPT roJsioBHOTO
Mo3ra ObLIM OOHApY’KEHbI XapaKTepHBIE s
MOCJIE/ICTBUU TUTIOKCUU N3MEHEHU I KOPBI T'0JIOB-
HOTO MO3ra U IOJKOPKOBBIX CTPYKTYp B BHe
nuddysHo aTpopun U CUMMETPUYHBIM ITOBBI-
IIeHNeM MHTEHCUBHOCTU CUTHAJIa OT XBOCTATOTO
SITpa, CKOPJIYTIBI, 6JI€THOTO I1apa ¥ KOPhI TOJIOB-
HOro mo3ara (puc. 1). I[To naaabiM [19T ¢ BF-D/IT,
3TUM uU3MeHeHusiM MP-cursasa conyTCTBOBAJIO
CHIKeHNe MeTa00JIM3Ma TIIOK03bI B KOPE TOJI0B-
HOr'o Moara (puc. 2).

[IpoBesn peruncrpanuio I3 BO Bpemsd
BBITIOJTHEHUSI TPOOBI C BBEIEeHWEM THraserama.
[Tosryunsim OTYETIUBYIO NIEPECTPOUKY MaTTepHa
I3l Ha BBeJeHNE 5 MT' fras3enaMa C II0IBJIeHHEM
YacTOM aKTUBHOCTU Oera-auanasoHa, YTo, IIO
HAIIIUM JJAaHHBIM [4], ABJISEeTCS MPOTHOCTUYECKHU
OJIAaTONPUATHLIM TPU3HAKOM. BBLIO TPHUHSATO
pellieHre 0 TPOBeIeHUN MPOOBI C 30/IITHUIEMOM.
JII' peructpupoBa/ii HA UGPPOBOM 3JIEKTPO-

served. Signs of vegetative instability wherein sym-
pathetic nervous system tone was predominant
(tachycardia, skin hyperemia, muscle tone rise)
were noted. For correction of sympathicotonia
manifestions, Clophelin by microstream infusion,
slowly (0.3-1 pg/kg/hr.) was prescribed. Brain MRT
detected typical for hypoxia changes in the brain
cortex and subcortical structures in the form of dif-
fuse atrophy and symmetrical increase of the inten-
sity of signal from caudate nucleus, putamen,
globus pallidus, and brain cortex (fig. 1). According
to F-FDG PET, those changes of MR signal were
accompanied with decreased glucose metabolism
in the brain cortex (fig. 2).

EEG recording during a diazepam test was
performed. A clear restructuring of EEG pattern in
response to administration of 5 mg of diazepam
with appearance of frequent beta-range activity
was received, which, according to our data [4], is a
favorable prognostic sign. It was decided to do a
test with Zolpidem. EEG was recorded with the help
of digital electroencephalograph (Mitsar LLC) from
19 electrodes according to 10-20% regimen, using
an assembly with average potential reference, also
a longitudinal bipolar electrode. The pass-band
range was 0.5-70 Hz, amplification — 30-50-70 pV,
the scan velocity — 30 mm/sec. Visual assessment
of the structure and dynamics of changes of the
brain bioelectrical activity was carried out pursuant
to the guidelines of the Clinical Neurophysiology
Expert Council of the Russian Antiepileptic League.

The initial recording of EEG was carried out
for 20 minutes to assess the baseline EEG pattern
of the background bioelectrical activity and detec-
tion of spontaneous reconstructions. Photo stimu-
lation (PS) was used according to the established
procedure (solitary flashes of light of 1 to 18 Hz fre-
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Puc. 2. TI3T ¢ 18F-® /AT’ maumeHT K. 18 ser (peBpasns 2017 1).

Fig. 2. 18F-FDG PET, patient K., 18 years of age (February 2017).

Note. Analysis of PET images by 3D-SSP technique (the left figure) revealed the total hypometabolism of glucose in the cortex of
cerebral hemi-spheres and tentorium. Within the sensorimotor cortex of both hemi-spheres (the arrow) the glucose metabolism
was reduced to a lesser degree. Metabolism of glucose in basal nuclei and optic thalami (the right figure) was not altered (the arrow).
ITpumeuanwue. [Tpu ananuse I19T uzobpaskeHui ¢ momorsio Meroga 3D-SSP (pucyHok cieea) oTMedeH TOTaIbHBIM runoMeTabo-
JIM3M IIIOKO3BI B KOPe OOJIBIIINX ITOJTyIIAPHi TOJIOBHOTO MO3Ta M MO3KeuKa. MeTab0/113M III0KO03bI B MEHBIIIEH CTENIEHN CHUKEH
B CEHCOMOTOPHOM KOpe 000X IOJIyIIapHUi FOJIOBHOTO MO3Ta (cmpeska). MeTabo/M3M ITIOKO3bI B 6a3a/IbHBIX APAX ¥ 3pUTETh-

HBIX Oyrpax (pUcyHok cnpaea) COXpaHeH (cmpeika,).

auredanorpade (000 «Muriap») ot 19 ajIeKTpo-
noB 1o cxeme 10-20%, MCHOJIB3YysT MOHTaX C
YCpeIHEeHHBIM 3JIEKTPOLOM, a TaKKe — IIPOA0JIb-
HBII OUTOJISIpHBIH. [ToJ10Cca MPOITyCKaHMs COCTaB-
asana 0,5-70 I'm, ycunenue 30-50-70 MkB, cko-
pocTb pasBepTku 30 MM/cC. BusyaJibHYIO OLIEHKY
CTPYKTYPBI ¥ IMTHAMUKY U3MEHEHW OU03JIEKTPU -
YeCKOU aKTUBHOCTH F'OJIOBHOT'O MO3Ta TPOBOIUIA
B COOTBETCTBUHU C PpEKOMEHJAIUSIMU 9KCIIEPTHOTO
coBeTa 110 KIUHUYeCKoU Helipoduauogorum Poc-
CUHCKOY TPOTUBOSNUJIENITUYECKON JIUTH.
[lepBonavanbHyto perucrpanuio 331 mposo-
WA B TedeHne 20 MUHYT JJIs1 OIleHKHA 6230BOTO
JI9I' marrepHa (OHOBOU OUO3ITEKTPUUECKOU
AKTUBHOCTU W BBISBJIEHUS CHOHTAHHBIX IEpe-
cTpoek. B kauecTBe mpob UCITO/IBE30BaIHN (POTOCTHU-
myssinmio (PC) o 06IIENTPUHATON METOTUKE (0T -
HOYHBIE BCIBIIIIKY CBETa 4acToToi oT 1 g0 18 I'm).
3areM B 30H/I TAIMEHTY BBEJIM PACTOTYEHHYIO Ta0-
JIeTKy 3oqnuaemMa 10 Mr ¢ HeO0JIBIIUM 00'bEMOM
KUOKocTU. Yepes3 60 MUH BHOBB PErUCTPUPOBAIA
93l Taxyke B Teuenue 20 MUHYT JJIA OLIEHKH U3Me-
HEHWH, BBI3BAaHHBIX TPEeNapaToM 30J/ITHUIEM.
donoas Il (puc. 3) nanuenTa K. xapakre-
pHu30Baiach CHUKEHUEM YPOBHSI OMOTIOTEHIIHAA-
JIOB U IeCUHXpOHU3aIrell ¢ ycunenueM nud gys-
HBIX YaCThIX COCTABJSAIOIIUX (Mopsaka 20/cex) —
KaK aCUHXPOHHBIX, TAK 1 BpeMeHaMM CUHXPOHU-
3UPOBAHHBIX, MPeobIaTAIONINX B OTBEIEHUSIX

quency). Thereafter, a crushed tablet of Zolpidem
10 mg was injected into the patient’s tube together
with a small amount of liquid. 60 min. Later, EEG
was recorded again, also for 20 minutes, to evaluate
changes caused by Zolpidem.

The background EEG (fig. 3) of patient K. was
characterized by decreased level of biopotentials
and desynchronization with amplification of diffuse
frequent components (of the order of 20/sec.) —
both asynchronous and from time to time — syn-
chronized, mostly, in right hemisphere leads, zonal
differences being smoothen. The tendency towards
pattern flattening along with high-frequency irritant
signs manifested more clearly on the left. In parieto-
occipital cortical regions, groups of alpha-like activ-
ity (7-8/sec.) were detected, which had a greater sta-
bility and amplitude on the left. So, at the
background of a clear general tendency towards
suppression of cortex’s functional activity, unstable
inter-hemisphere asymmetry of EEG was noted,
which presented as unclear predominance of those
changes in the right hemisphere, there being frag-
mental alpha-activity on the left.

During EEG recording 60 min. after Zolpidem
intake (fig. 4), the patient’s eyes remained closed
during the whole period of recording; according to
the modified Ramsay scale, sedation corresponded
to level 3 (the patient opened eyes only in response
to a voice). According to CRS-R scale, the cumula-
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Puc. 3. ®onosas IIT manuenTa K. 18 ser, npedniBaroniero B cocrosinnu BC/CBB 1yMTe IbHOCTBIO 3 Mec. HocJIe epeHeceHHOH

THIIOKCHH, 10 MpHeMa 3oJanujaemMa.

Fig. 3. Background EEG of patient K., 18 years of age, staying in VS/UWS condition for 3 months after hypoxia, before intake of

Zolpidem.
Note. The patient squeezes his eyes during recording.

IIpumeuanme. Bo Bpemsa 3anucy nanyeHT 3a’KMypHABaeT I1asa.

[IpaBOro IOJyIIapus, 30HAJbHbIE PA3JIUYUA
ObLIM crTaskeHbl. TeHJOeHIUs K YIUIOIIEHUIO
pUCYHKa HapsAAy ¢ BBICOKOYaCTOTHBIMU UpPUTa-
TUBHBIMH 3HaKaMu ObLJIH O0JIee OTYETINBO BhIpa-
SKeHBI cjleBa. B 3aTbliI0UHO-TEMEeHHBIX KOPKOBBIX
00J71acTAX BBISIBWJIM TPYNIBI aidbga-momo0HoI
akTUBHOCTU (7-8/cek) — c OOJIBIIIEH YCTOWYH-
BOCTBIO M aMIINTYOH cyieBa. Takum ob6pas3om, Ha
¢oHe oTUeTNINBOI 00IIEel TEHAEHIINN K yTHETE-
HUI0O (PYHKIMOHAJIBbHOU AKTHUBHOCTU KODBI,
OTMeYaJli HEYCTOMYMUBYI0 MESKIIOJIyIIapHYIO
acumMeTpuio I B BUie Hepe3KOoTo Ipeobana-
HHUsl 9THUX HU3MEHeHUH B IPaBOM IOJyIIapuU
rOJI0BHOTO M03ra IIPU HAJIMYNU (PparMeHTapHON
anb(a-aKTUBHOCTH CJIeBa.

[Ipu peructpanun 331" yepes 60 MUH TTOCTE
npuema 3oJjmnuaema (puc. 4) iasa nanyveHTa Bechb
IIepUoJ, 3aIIMCH OCTABAIUCh 3AKPBITBIMHU, 110 MOJIU-
¢urmpoBaHHO IKase Pamcell ypoBeHb cefanuu
COOTBETCTBOBAJI 3-MY YPOBHIO (ITallUE€HT OTKPbIBAJI
IIas3a ToJIbKO Ha rosioc). Ilo mxasne CRS-R cymmap-
HBIA 6an cHusmics 1o 3-x. Habuonamu cyte-
CcTBeHHbIe n3MeHeHwus nmarrepHa 3. C omHOH cTO-
POHBI, IOABJCHUE PUTMUYECKUX rpynn 14-16/cek
(c 6osTBIIIE AMIITUTYION B JIEBOU TEMEHHOM 00J1a-
CTH), a TakKe ycujieHue nud@ysHoil MeqjIeHHON
TeTa- U 1eJIbTa2-akKTUBHOCTHU (AKLIIEeHTUPOBAHHOU B
TeMeHHO-1IeHTPaJIbHO-BUCOYHBIX PETMOHAX CIIpa-
Ba) XapaKTEePHBI 1151 TPEMOTHOT'O COCTOSTHUSA YeJio-
BeKa B HOPMeE, UTO COOTBETCTBOBAJIO KJIMHUYECKON
OIIeHKe CoCcTosiHuA nanyeHTa. Hapany ¢ atum B 99T
ObLTa BRIpa’KEeHA PUTMHIYECKAst aKTUBHOCTD abda-

tive score fell down to 3. Substantial changes of EEG
pattern were observed. On the one hand, an ap-
pearance of rhythmic groups 14-16/sec (with a
larger amplitude in the left occipital region), and in-
tensification of diffuse slow theta- and delta2-ac-
tivity (accentuated in occipital-central-temporal re-
gions on the right) are typical for the hypnoidal
state of a human in the normal condition, which
corresponded to the clinical assessment of patient’s
condition. Along with that, rhythmic activity of
alpha-range 10-11/sec. was present in EEG, which
was predominant in occipital-central-temporal
cortical regions of the left hemisphere and in
frontal and anterior-temporal regions of the right
hemisphere. So, in spite of the fact that after Zolpi-
dem application, the level of wakefulness and con-
sciousness decreased, substantial positive changes
vs. background were noted on EEG such as growing
stability, increasing frequency and amplitude of
alpha-activity, which indicated ‘functional engage-
ment’ of cortex and its certain compensatory capa-
bilities. The inter-hemisphere asymmetry and local
disturbances presented in this instance more
clearly had not only diagnostic significance, but re-
flected specificity of regional responses to patho-
logical and pharmacological effects, too. In case of
a severe cerebral pathology, this can be regarded as
a positive, prognostically meaningful factor. Zolpi-
dem was prescribed in a dose of 10 mg 2 times a
week in the evening for one month. In one month,
the patient was transferred to a rehabilitation hos-
pital for further rehabilitation treatment, where
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Puc. 4. Uamenenus narrepHa I3 nanuenra K. uepes 60 MuH nocJie BBeJeHHu:A 10 Mr 30JIuieMa yepes 30H/I.
Fig 4. Changes of EEG pattern of patient K. 60 min. after administration of 10 mg of Zolpidem via a tube.

Note. The patient lies with closed eyes during recording.

IIpumeuanue. Bo BpeMsl 3alMCH NAIUEHT JIESKUT C 3aKPBITbIMU IVIa3aMHu.

nuarnazona 10-11/cek, mpeo6Jramaroniast B TEMEH-
HO-T[EHTPAJIHbHO-BUCOYHBIX KOPKOBBIX 00JIaCTAX
JIEBOTO TIOJTYIIIAPHs], a TAKKE B JIOOHBIX U TIEpe/THe-
BHICOYHBIX ITpaBoro. TakuM 06pa3om, HecMOTpsI Ha
TO, 4TO IIOCJIe IIPUMEHEHUsA 30JIIueMa YPOBeHb
0OIpPCTBOBAHMS M CO3SHAHUS MTOHU3UINCH, HA DI
I10 CPaBHEHUIO ¢ (POHOM OTMETHJIU CYII[eCTBEHHbIE
IIO3UTUBHBIE WN3MEHEHWs1 B BHJAE HapacTaHUsA
YCTOYMBOCTH, TOBBIIIIEHNS YACTOThI ¥ aMILJIUTYIbI
a/b(pa-aKTUBHOCTH, UTO YKa3bIBAJIO Ha «(PyHKIIUO-
HaJIbHOE BRJIIOUEHHEe» KOPBI U ee ONpeaeseHHbIe
KOMIIEHCAaTOpPHbIE BO3MOKHOCTHU. boJiee oTu4eInBO
NIPOSIBUBIIMECS [IPX 3TOM MESKIIOJIyIIapHas aCUM-
METpPHs U JIOKAJIbHbIE HAPYILIEHU UMEJIU He TOJIb-
KO JUAarHOCTUYECKOe 3HadeHWe, HO U OTpasKaju
CIIenU(PUIHOCTb PerMOHAJIBHBIX PEAKIIUI Ha I1aTO-
JIOTUYECKOe U JIeKapCTBeHHOe Bo3eiicTeue. [Ipu
TSOKEJION I1epeOpaIbHOI MMATOJIOTUHM 9TO MOMKET
OBITH pacIieHeHO B Ka4eCTBe O3UTHBHOTO, TPOTHO-
CTUYECKU 3HAUUMOro akropa. 3oJmnujgeM
HazHayu/I4 B fo3e 10 Mr 2 pasa B HeJleJII0 B Beuep-
HHME 4Yacbl B TedeHHe Mmecana. Yepes mecsn Oy
JIbHEHNIIero BOCCTAHOBUTEJIBHOIO  JI€YeHUsI
TanyeHTa rmepeBesii B peabuINTaIlMOHHbBIA CTa-
OMOHAp, [Ne Tepanuio 30/IINIEMOM IIpepBaJu.
YpoBeHb CO3HAHUA Ha MOMEHT IIepeBoja ITalueHTa
n3 PHXI um. A. JI. [Tonenosa coorBercTBoBasi CMC.
O1eHKa 110 I1IKaJjie BOCCTaHOBJIEHHUS IT0CJIE KOMBI 10
OasmioB: ciayxoBas (PyHKOUSA — 2, 3pUTETbHAs
(pyHKIMA — 3, MOTOpHAs1 (PYHKIUS — 2, 0POMOTOP-
Has/BepOanbHast QyHKIMA — 1, KoMmMyHUKanysi— 0,
peakruss mpooy:xaenns — 2. [To maaabiM T19T ¢
BE-®JI' Takke HAOIIONANHN TIOJIOKUTETHHYIO

IVHAaMUKY B BUJIE B BU/Ie HOpMaJIA3anuy MeTabo-

Zolpidem therapy was interrupted. The level of
consciousness at the time of patient's transfer from
A. L. Polenov Russian Neurosurgery Research Insti-
tute corresponded to MCS. The score according to
the coma recovery scale was equal to 10: hearing
function — 2, visual function — 3, motor function
— 2, oromotor-verbal function — 1, communica-
tion — 0, wakening response — 2. According to °F-
FDG PET, positive dynamics was also observed
such as glucose metabolism recovery in the senso-
rimotor cortex, peristriate cortex, association cor-
tex of occipital, parietal and medial cortex of tem-
poral lobes of both hemispheres of the brain (fig. 5).

One of the subsequent stages of patient’s reha-
bilitation took place in Guttmann Institute (Spain).
In that hospital, the Zolpidem test was repeated (6
months after blood circulation arrest). Increase of
activity and improvement of mental alertness after
the drug was noted, so, Zolpidem was prescribed at
a dose of 10 mg every day during the day time.
Amantadinum therapy was also carried out starting
from 100 mg once a day per day to 200 mg per day.
In the process of rehabilitation treatment, signifi-
cant dynamics such as augmented consciousness
was achieved. 9 months after blood circulation ar-
rest, the patient walked and ran without assistance,
played with a ball, repeated simple poems.

Patient K., 26 years, has been taken care of by
physicians of A. L. Polenov Russian Neurosurgery
Research Institute for 11 years (since 2008). At the
age of 15 years, she experienced cerebral vasculitis
of unclear etiology accompanied with development
of diffuse ischemic stroke in the middle cerebral ar-
tery territory. Symptoms developed acutely with dis-
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Puc. 5.TI3T c '*F-®/IT" Toro ke naueHTa 4epes3 MeCAIl OT IpeabIAyIero uccaegopanus (mapr 2017 roga).

Fig. 5. '8F-FDG of the same patient one month after the previous examination (March 2017).

Note. Significant positive dynamics was presented during recovery of glucose metabolism in the sensorimotor cortex, peristriate
cortex, association cortex of occipital and parietal lobes of both hemispheres of the brain (the arrow). Glucose metabolism in basal

nuclei and thalami (the right figure) was intact (the arrow).

IIpumeuanue. OTMEYAETCS CYIIECTBEHHAS [TOJIOKUTEbHAS TUHAMUKA B BUJIe HOpMAIU3anuu MeTaboIm3Ma III0OKO3bI B CEH-
COMOTOPHOI1 KOpE€, IEPBUYHON 3PUTEIBHOM KOPE, aCCOIUATUBHON KOpe TEMEHHbIX M 3aThIIIOYHBIX J0JI€i 000X ITOJIyIIapuii ro-
JIOBHOTO MO3ra (cmpeaka). MeTabo/IM3M INTIOKO3BI B 6a3a/IbHBIX AOpax U 3pPUTEJbHBIX Oyrpax (PUCYHOK cnpaea) COXpaHeH

(cmpenka).

Jin3Ma TJTIOKO3bl B CEHCOMOTOPHOM KOpe, IepBUY-
HOU 3pUTEJbHON KOpe, acCOIMaTUBHOU KoOpe
TEMEHHBIX, 3aTbIJIOYHBIX W MeIUAJTBLHOU Kope
BHUCOYHBIX J0JIEH 000X MOJYIIApUi TOJIOBHOTO
Moara (puc. 5).

OnuH M3 OCEYIOMMX ITAOB peadbnInTa-
MY ITalMeHTa IPOXOIUJI B MHCTUTYTe I'yTT™MaHH
(Ucmmanus). B maHHON KJIMHHUKE BHOBHL ObLja
BBITIOJTHEHA TIpoba ¢ 30/ImuaeMoM (depe3 6 Mec.
T0CJIe OCTAHOBKU KpoBooOpamienus1). OTMeTnau
YBeJIMUCHNE aKTUBHOCTH U YJIy4llleHrue KOHIIeHT-
pany BHUMAaHWA [MOCJIe IPUMEeHeHUsI Ipenapara,
B CBSI3U C Y€M 30JIITHIEeM ObLI Ha3HAYEH eKeTHEB-
HO B 103e 10 MI' B JHeBHBIE Yachl. brlia nposee-
Ha TaKsKe Tepanus aMaHTaAWHOM, HAUYWHASA C
o3bel 100 mr 1 pas B cyTku 1o 200 Mr B CyTKU. B
poIlecce BOCCTAaHOBUTEJILHOTO JIEYUeHU I TOCTUT -
HyTa 3HA4YWTeJIbHAs JUHAMUKA B BUJle pacliupe-
HUS cO3HaHUs. Yepe3d 9 Mec mocjge OCTaHOBKU
KpOBOOOpallleHusI IMalleHT CaMOCTOSITETHLHO
XoauJ U 6eraJi, Urpaji ¢ Me4YoM, ITOBTOPSLIT IIPO-
CThI€ CTUXU.

[ManmenTra K. 26 sieT, HabJromaeTcss BpauaMu
PHXU um. A. JI. IlostenoBa B TedyeHue 11 Jet (c
2008 1). B Bo3pacre 15 jieT mepeHecsa repedpatb-
HbBIN BaCKYJIUT HESICHOU 9THUOJIOTUU C pa3BUTHEM
OOIIMPHOTO UIIIEMUYECKOTO MHCY/IbTa B DacceliHe
aeBoil CMA. CumMnToMaThKa pa3BUIach OCTPO C
HapylleHueM CO3HAaHUs JO COIIopa, IOSABJICHAEM

order of consciousness to the level of sopor, appear-
ance of right-side hemiplegia. After stabilization of
her condition, sensorimotor aphasia and right-side
hemiparesis up to score 3 were observed. On day 10,
the patient’s condition aggravated and included dis-
order of consciousness to the level of coma due to
formation of a hematoma in the right frontal-tem-
poral region. Osteoplastic craniotomy, excision of
hematoma in the right hemisphere were done. The
cause of hemorrhage was arteriovenous malforma-
tion of the right hemisphere of the brain. The patient
emerged from coma into VS/UWS. One month later,
skull defect plasty, VP shunting were done. The pa-
tient was thoroughly examined — no generic or au-
toimmune causes of early development of stroke
were found. Dyslipidemia of type 2 was diagnosed.
The patient was transferred to A. L. Polenov Russian
Neurosurgery Research Institute 2 months after
onset of the disease, in VS/UWS. The score of con-
sciousness according to CRS-R was equal 3. Brain
MRT found diffuse gliotic and post-ischemic
changes in the left hemisphere of the brain, also con-
sequences of hemorrhage to the right hemisphere of
the brain (fig. 6), with diffuse lesion of the tracts of
hemispheres and corpus callosum (fig. 7). *F-FDG
PET showed diffuse decrease of glucose metabolism
in cerebrum cortex and subcortical regions (fig. 8).
Focal neurological symptoms presented as bulbar

disorders, tetraparesis with formation of a patholog-
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[IPaBOCTOPOHHEN TreMuIljIe-
run. Ilocie crabuimaanuu
cocTossHUSA  HAOJI0JAIACh
ceHCOMOTOpHas adasus u
[IPaBOCTOPOHHUY reMuIiapes
no 3 6asmoB. Ha 10 cyTku —
YXyAIleHWe COCTOSIHUSA C
HapyIlleHWeM CO3HaHUSA [0
YPOBHS KOMBI, 00yCJIOBJIEH-
Hoe ()OpMUPOBAHUEM reMaTo-
MBI B [TPABOH JJIOOHOM-BUCOY-
HON ob6Jsact. BwImosiHEHA
KOCTHO-IIJIaCTAYeCcKas Tpe-
IaHalus 4yepera, yaajleHue
reMaToMbI IIPaBOro MOJIyIIIa-
pus. I[lpuumHOil KpoBOU3-
JIUSIHUSA SIBUJIACh apTepuo-
BEHO3Hasi MajabdopManus
[IpaBOrO IOJIyIIAPUsI TOJIOB-
HOT'0 M03ra. BbIxoa 13 KOMbI
B BC/CAB. UYepe3 wmecsl
ObLJIa BBITTOJTHEHA TIJTACTUKA
IedeKTa yepena, BEeHTPUKY-
JIONIepUTOHEATbHOE IIIYHTHU-
poBaHue. IlanneHTKa MOMI-
po6HO oOciegoBaHa @« —
reHeTUYeCKUX U QyTOUMMYH-
HBIX IPUYUH PAHHEro pa3BU-
THsI UHCYJIETA He BBISIBJIEHO.
ObHapy:keHa AUCJIHUTINJE-
musa 2 tuna. [lepeBenena B
PHXU um. A. JI. ITosieHoBa
yepes 2 MecsIla I10cJie Havya-
Jsa 3aboneBanus B BC/CAB.
O1eHKa CO3HaHUS MO IIKase
CRS-R — 3 6anma. Ha MPT
rOJIOBHOTO MO3Ta ObLIU
BBISIBJIEHBI 0oOIIMpHBIE
VIMO3HbIe U OCTUILIEMUYe-
CKHe H3MeHEeHHUsl B JIEBOM
noJyuapuu rOJIOBHOTO
MO3ra, a TaKKe M0CJAeqCTBUS
KPOBOU3JIMSIHUSL B IIpaBoe
noJyulapue rOJIOBHOTO
Mosra (puc. 6), ¢ nuddys-
HBIM IIOpa’skeHHeM TPaKTOB
MOJIyLIapUI U MO30JIMCTOTO
Tesia (puc. 7). Ha I13T ¢ 8F-
DT nudPysHoe cHUKEHUE
MeTaboM3Ma TJIIOKO3BI B
KOpe OOJIBIINX U TTOTKOPKO-

Puc. 6. MPT roJioBHOro M0o3ra B akCHaJJbHOM IJIOCKOCTH (2010 1.), Ha MOMEHT HCCJIEI0-
Banusa namueHnTke K. 13 jer, 3 mecsa B BC.

Fig. 6. Brain MRT in the axial plane (2010), at the time of examination patient K. was 13
years of age, she had been in VS for 3 months.

Note. MRT (FLAIR-IP) shows post-ischemic and post-hemorrhagic changes in both cerebral
hemispheres, vicarious internal hydrocephalus (a). On the color map of diffusion tensors
(b), frontally located axons remained intact only in genu of corpus callosum.
IIpumeuanue. Ha MPT (FLAIR-WII) — nocTumeMuyeckue 1 OCTTeMOpparundeckue us-
MEeHEeHHsI B 000MX OOJIBIIINX ITOIYIIaPHUX, 3aMECTUTeIbHAsI BHYTPEHH s rupouedanus
(a). Ha uBeToBo#i KapTe TeH30pOB Auddy3nuu (b) TOIBKO B KOJIEHE MO30JIMCTOTO TeJIa CO-
XPaHWINCH (DPOHTAIHHO PACIIOJIOKEHHbIEe aKCOHBI.

Puc. 7. MPT B nud¢dy3Ho TeH30pHOM pe;kuMe TOH ke manueHTKH 2010 r.

Fig. 7. MRT in the diffuse-tensor mode of the same patient, 2010.

Note. Tracts are relatively intact only in the genu and splenium of corpus callosum. In the
body of corpus callosum, axons of nerve cells are grossly damaged, their number is drasti-
cally reduced, and in some areas there are no conductors at all.

ITpumeuanue. TpaKTbl OTHOCUTEJIBHO COXPAHHBI TOJIBKO B KOJIeHe U BaJIHKe MO30JIU-
CTOro TeJsia. B cTBOJIe MO30JIMCTOTO TeJla AKCOHBI HEPBHBIX KJIETOK IPy0O0 IIOBPEsKIEHBI,
YHCJIO UX PE3KO YMEHBIIIEHO, @ HA HEKOTOPBIX YIaCTKaX IIPOBOTHUKHU ITOJTHOCTBIO OTCYT-
CTBYIOT.

BBIX OTAeJax (puc. 8). OuaroBass HeBpOJOrUYeCcKasi
CHUMITTOMaTHKa OblJ1a TpeicTaBIeHa Oy Ib0apHBIMU
HapyIIeHUsIMH, TeTparnape3os ¢ (OpPMUPOBAHNEM
MaTOJIOTUYECKON TI03bI — JellepedpanrnoHHON
PUTHIHOCTH, MBITIIEYHBIN TOHYC COCTaBWII 3 Oasiia
1o mkaJse Amsopga. B teuenne nocienyomux 11
JIeT arreHTKa rocrurajansuposanack B PHXI nm.
A. JI. TlosieHOBa 11 JAJIbHEHIIEro Habi01eHus U

ical posture: decerebrate rigidity; the muscle tone
scored 3 according to Ashworth scale. During the
subsequent 11 years, the patient was hospitalized to
A. L. Polenov Russian Neurosurgery Research Insti-
tute for follow-up and examination. During all peri-
ods of hospitalization till year 2015, the patient met
the criteria of VS/UWS diagnosis, her consciousness
according to CRS-R scored 3.
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Puc. 8. 13T ¢ F-®/II" naimenTku K. (2010 1).
Fig. 8. 8F-FDG PET of patient K. (2010).

Note. Prominent glucose hypometabolism in the right hemisphere of cerebellum, occipital and parietal, and basal nuclei of both

hemispheres of the brain. Ventricular system dilation is noted.

HpPlMe‘laHI/Ie. BLIpa)KeHHBII‘/'I TUIIOMETa00JIN3M ITIOKO3bI B IIpaBOM IIOJIYIIapUX MO3KEUKa, B TEMEHHBIX 1 3aTbIJIOYHBIX 10 U B
0asaabHBIX AApax oboux HOJIy'IHaprI roJIOBHOTO Mo3ra. OTmMedaeTcs pacmupenne QKC.HY,ILO‘IKOBOI;‘I CUCTEMBI.

o0csenoBanus1. Bo Bce mepropl rocCIUTAIN3ANNAN
mo 2015 1. 6o/IbHAsT COOTBETCTBOBAJIA KPUTEPUSAM
nurarnosa BC/CADB, yposenb cosHanus 1o CRS-R —
3 6ana.

Bo Bpemsa nocsennero ocmorpa B 2019 1. y
NanyueHTKU BbIABUAM npusdHaku CMC mMunyc-
nanveHTKa GUKCIPOBaJIa B30OP HA CBOEM OTpasKe-
HHE B 3epKaJle, ApKOM MsA4e, 3a[JaHus He BBIIOJI-
Ha/a. CymMmmapHas oneHka 1o mkasne CRS-R cocra-

Bmia 9 0Oa/wioB ciayxoBasd QyHKIUS — 2,
3pureabHasa — 3, nBUrarejJbHas —1, OpoMOTOP-
Hasi/BepbanbHasgs — 1, KomMMyHukanmus — O,

b6onpcrBoBanue — 2. Ha MPT ro/ioBHOTO M0O3ra B
IuHaMuKe (puc. 9) BBIABUINA OOIUPHBIE 30HBI
KHCTO3HO-TVINO3HBIX N3MEHEHUH B 000X ITOJTy-
IIapusix OOJIBIIIOTO MO3Ta, 3aMECTUTETHHYIO BHYT-
peHHIOI ruapoledanio, HCTOHYeHNe MO30JIU-
CTOI0 TeJjia ¥ CTBOJIA TOJIOBHOI'O MO3ra.

Ha ucxognoit 330 (puc. 10) — HOHOBBINI
PUTM 3aMmenJjieH N0 ajab(a-TeTa AuamnasoHa U
Je30PraHN30BaH, 3aThIJIOYHBIN anbda pUTM HE
perucTpupoBay, Jo00HO-3aThIIOYHBIA I'pagu-
eHT OTCyTcTBOBaJj. Ha (poHe ymMepeHHO BbIpa-
SKEHHOI'0 PeruOHaJbHOI0 3aMeIJICHUA B JIEBBIX

Tracts are relatively intact only in the genu and
splenium of corpus callosum.

In the body of corpus callosum, axons of nerve
cells are grossly damaged, their number is drasti-
cally reduced, and in some areas there are no con-
ductors at all.

During the latest examination in 2019, MCS
minus signs were identified in the patient: the gaze
was fixed on her reflection in a mirror, on a bright
ball, she did not fulfill tasks. The cumulative score
according to CRS-R was 9: hearing function — 2, vi-
sual — 3, motor — 1, oromotor/verbal — 1, com-
munication — 0, wakefulness — 2. Dynamic brain
MRT (fig. 9) detected vast zones of cystic-gliotic
changes in both hemispheres of the brain, vicarious
internal hydrocephalus, thinning of corpus callo-
sum and brain stem.

On the baseline EEG (fig. 10), the background
rhythm is slowed down to the alpha-theta range and
de-organized; parietal alpha-rhythm was not
recorded, frontal-parietal gradient was absent. At the
background of moderate regional slowing down in left
frontal-temporal regions, reduced sharp waves with
a frequency of 1-2 per 20 seconds were recorded.
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Puc. 9. MPT rosioBHOro mo3ra naiueHTKu K. B tunamuke, 2019 .

Fig. 9. Dynamic brain MRT of patient K., 2019.

Note. Axial plane, FLAIR IP (a, b); sagittal plane, T1-VI (c, d). Cystic-gliotic changes in both hemispheres of cerebrum.
IIpumeuanue. AkcuasnbHast INIOCKOCTh, FLAIR UTI (g, b), carurranbHasi iockocts, T1-BU (¢, d). KucTo3HO-IMO3HbIE H3MEHEHHUsT

B 000HUX noJsrymiapuax 00JIBIIIOr0 MO3Ta.

G
1
V)
Ay
M/ ooy

SRS

Puc. 10. ®oxHoBasa Il nanuenTku K. 26 aet. Ucxoanasa AT no npucrymna.

Fig. 10. Background EEG of patient K., 26 years of age. Baseline EEG before seizure.
Note. Reference layout with average potential reference. The description is in the text.
ITpumeuanue. PecdhepeHTHBIN MOHTAK C YCPeIHEHHBIM 3JIeKTpogoM. OIucaHue B TEKCTe.

JIOOHO-BUCOYHBIX OT/eJIaX PEeTUCTPUPOBAIU
peayLupoBaHHbIE OCTPhIe BOJIHBI C YACTOTON 1-2
B 20 cexyHJ,.

ITpoBesn mpoOy € 30JAMUIEMOM — TIOCTE
TOTO KaK B raCTpoCTOMY BBeJix 10 Mr 3oJ1mugema,
y DanreHTKy yepes 20 MUH BO3HUKJIA A)KUTALUA,
OecriopsoYHbIe ABIKEHUSA, IPOKb, HAPOCTAHNE
MBIIIEYHOI'O TOHYCA, & 3aTeM BO3HHUK ITaplyaJlib-
HBIM 3NUJENTUYEeCKUN IPUCTYI C IIOBOPOTOM
B30pa BJIEBO, pPUTMUYHBIM COKpAIlleHueM MUMU-
YeCKON MYyCKYJIaTypbl IPaBOX MOJIOBUHBI JIMLIA.
JInTebHOCTh IIPUCTyIIA COCTAaBHAJIA OKOJIO 5
ceryHn. [eHepann3oBaHHOE NOBBILICHUE MBIIIICY-
HOI'0 TOHyCa COXpPAaHAJOCH B TedeHHe 10 MUHYT
nocJie nnpucryna. Kauecrsennyro sanuce 391" BO
BpeMs 3MUJICNITUYECKOr0 IIPUCTYIIa BBIIIOJHUTH

HE y1aJ/J10Ch, BBULY OOJIBIIIOr0 KOJINYECTBA MBIIIIEY-

Zolpidem test was performed: after 10 mg of
Zolpidem were injected into gastrostome, 20 min.
later the patient developed agitation, chaotic mo-
tions, shivering, muscle tone growth, thereafter, a
partial epileptic seizure including gaze turn to the
left, hemifacial rhythmic contraction of mimic
muscles on the right. The seizure lasted approxi-
mately for 5 seconds. The generalized increase of
muscle tone persisted during 10 minutes after the
seizure. It was impossible to obtain a good-quality
record of EEG during the epileptic seizure due to
multiple muscular interference (fig. 11). On the
next day, examination using the CRS-R scale was
performed again (the score was equal to 10: hearing
function — 3, visual function — 3, motor function
assessment — 1, oromotor/verbal function — 1,
communication — 0, wakefullness — 2). The pa-
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Puc. 11. Uamenenus I nanueHTKHU K. yepe3 30 MuH nocjie BBeJJeHUA B IcTpocToMy 10 Mr 3oJimuaema.
Fig. 11. Changes of EEG of patient K. 30 min. after injection of 10 mg of Zolpidem into gastrostoma.
Note. Increased presentation of myographic artifact evidencing motor excitation and increased index of epileptiform activity in the

projection of frontal-temporal region on the left were noted.

HpnMeqaline. Ormerniu yBeJIMYeHNE IPENCTaBJIEHHOCTH MI/IOI‘pa(I)I/I‘IeCKOFO apTe(baKTa, CBUETEJIbCTBYIOLIETO O ABUT'aTeJ/Ib-
HOM B036y7K,HeHI/II/I, a TaKJKe yBEJIMYEHUE NHIEKCA SHI/IJIeHTI/I(i)OpMHOI';I AKTUBHOCTU B IIPOEKI NN JI00HO-BUCOYHON 00J1aCTH

CJieBa.

HBIX HaBOAOK (puc. 11). Ha cuenymoinue CyTku
BHOBbB IIPOBEJIX OCMOTpP C IPUMEHEHUEM IITKaJIbI
CRS-R (10 6as1oB: cayxoBasi GyHKIUS — 3, 3pU-
TesibHasg (YHKIMA — 3, OIleHKa [BUraTe/bHOM
¢yurmmu — 1, opoMoTopHasi/BepOanbHasA PyHK-
1usi — 1, kommyHUKaIms — 0, 6ompcTBoBaHmEe — 2).
Marsb naryeHTKH, KOTopasi IOCTOSTHHO HaXOAN/Iach
PAIOM C 104epbIo BCe 3TH I'Ofibl, 3aMeTHJIa, YTO OHa
0oJiee akTUBHA B JAHHBIN IeHb — O0JIbIIIe OOIPCT-
BYeT, OTYEINBEE U JOJIbIIe (PUKCHPYeT B30Op HA
npenMerax. Jlyis MOATBepsKAeHUs B3aMMOCBS3U
MEKIy JefiCTBHEM 30K ieMa i BOSHUKHOBEHHEM
9MMUJIETITUYECKOT0 IIPUCTYIIA Yepe3 CYTKU PelIniIiv
MIOBTOPUTH Ipo0y. McxonHasa oreHka Io MIKase
CRS-R cocraBuiia — 9 6asuioB. Micxognast 99T ObL1a
IpeskHel, a uepes 20 MUH 110C/Ie ITpreMa 30JIIu/Ie-
Ma BHOBb Pa3BUJICS UIEHTUYHBIN IEPBOMY ITapITU-
aJIBHBIH CYJOPOKHBIN IIPUCTYII.

IMocJie IepBOTO OMUCAHUS «IIPOOYKIAIOIIETO
apderrar 3onnuaema Clauss et al. HabI0gAIN
nonoOHbIN ap ekt y 4 marmenToB B BC/CAB kak
TPaBMaTU4YeCKOTI'0, TAK ¥ TUIIOKCUYECKOT0 reHe3a.
[Tpono/KUTeIbHOCTh HapyIIeHUsl CO3HAaHUA Yy
9THX IIAlIMEHTOB cOCTaBMJIa OT 3 mo 5 Jier [4].
HaHI/IeHTLI CMOIVIN CaMOCTOATEJIBHO OTBE€YaTh Ha
BOIIPOCHI ¥ MPUHUMATh NIy B KOPOTKUM ITepuo
BpEMEHH IocJje IpuMeHeHnus 10 Mr 3oJmnugeMa.
Pacminpenue co3dHaHus O6bIJI0 OllEHEHO C IIOMO-
IIbI0 IIKaJbl UCXOHOB Iya3ro u mkaJbl Rancho
Los Amigos [11]. IHTepecHO, 4TO YPOBEHb CO3Ha-
HUA BO3Bpallajcsad K UCXOJHOMY uepe3 4 yaca
rocJsie IpyuemMa Ipernapara, Ho «I1po0y»KIaioIii»
addert HAOMIOOANCST BHOBb HPU CJEIYIOIIEM

tient’s mother who had stayed continuously near
her daughter all those years noticed that that her
daughter was more active on that day: she was
awaken longer, fixed her gaze on objects clearer
and longer. To confirm relation between Zolpidem
action and epileptic seizure occurrence, it was de-
cided to repeat the test. The baseline score accord-
ing to CRS-R was equal to 9. The baseline EEG was
same as before, but 20 min. after administration of
Zolpidem, a partial convulsive seizure identical to
the first one developed again.

After the first description of the ‘wakening ef-
fect’ of Zolpidem, Clauss et al. observed a similar
effect in 4 patients in VS/UWS condition of both
traumatic and hypoxic origin. The length of disor-
der of consciousness in those patients was equal to
3 to 5 years [4]. The patients were able to answer
questions without assistance and take meals
shortly after administration of 10 mg of Zolpidem.
Augmentation of consciousness was evaluated
using the Glasgow Outcome Scale and Rancho Los
Amigos Scale [11]. Interestingly, consciousness re-
turned to the baseline level after 4 from drug ad-
ministration, but the ‘wakening’ effect was ob-
served again during the next administration of the
drug. Similar effect of ‘transitory’ recovery of con-
sciousness after usage of Zolpidem was also ob-
tained in hypoxia or encephalitis-resultant MSC
patients [6, 7]. Some investigations underline no
improvement after Zolpidem application in pa-
tients suffering from consequences of hypoxic
brain damage and severe craniocerebral trauma [8].
The results of Zolpidem usage have been recently
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npueMe npenapara. I1omo06HbIH 3 PEeKT «TpaH3U-
TOPHOT0» BOCCTAHOBJIEHU I CO3HAHUS TTOCJIE TIPU-
MeHEeHUsI 30JIHIIeMa TaKk)Ke ObIJI TIOJTy4eH Y Imalu-
€HTOB C TIIOCJEACTBUEM TUIOKCUU HUJIHU
aH1edanura, Haxogusmiuxcs B CMC [6, 7]. Heko-
TOpBIE UCC/IeJ0BAaHNA IONYEPKUBAIOT OTCYTCTBHUE
VIy4YIleHHUs IIOCJIe IIPUMEHEHHsA 30JnujeMa y
MalMeHTOB C MOCJEACTBUSAMU TUIIOKCUYECKOTO
MopajkeHusi TOJIOBHOTO MO3Ta U Tsokesion UMT
[8]. PeaysbraThl MpUMeEHEHUS 30JIHAEMA OBLIIN
HeJaBHO M3y4YeHbl Y 15 nanueHToB, Cpefu KOTo-
PBIX TOJBKO Yy 1 MalieHTa OTMeYeH OTUYEeTVIMBBIN
adp ekt B Bue nepexoga us BC B CMC, y ocTanb-
HBIX 14 NTMHAMUKU He BBIABJEHO [9]. B mociaenyro-
IIUX T171a11e060 KOHTPOJIMPYEMbIX UCCJIeI0BAHUSIX,
cpenu 84 manuenTtos ¢ JIHC, npomo/skaBmnMcs
He MeHee 4 MecALeB, TOJIbKO Y 4 TallueHTOB OTMe-
YeH OTYETJIMBBIA ITOJIOJKUTEJIbHBIA OTBET Ha
MpuieM 30JIMTHEMA B BUJIe YBeJUYEHUs oO0beMa
JIBUTATEeJIbHOW aKTUBHOCTHU, BBITTOJTHEHUA 3aj1a-
HUI, BO3MOKHOCTH HCIIOJIb30BATh HECKOJBKO
IpeaMeToB 10 HadHaveHuto [12]. [Ipu ucciiegosa-
HuU 3¢ pexTuBHOCTU 30/nHUAeMa y 60 ITaI[ieHToB
¢ IHC, Tosnbko y ogHOro nmanuestra B CMC ormeve-
HO paclHIiupeHue MOBeJIeHUYECKUX PEeaKIUil — C
pacmupeHreM CO3HaHUA A0 YPOBHA «BbIXO[A U3
CMC» [15]. CneyeT OTMETUTB, YTO B JaJIbHeHIIIeM
9TOT Ke MaNHeHT ObIT BKJIIOYEH B JIPYTO€E IBOMHOE
cJIeTioe WCCJeJ0BaHNe U y HEro He ObLI 3aperu-
CTPUPOBAH HAOJIIOABIITUICS PAHEe TTOJIOKUTEh-
HBIM OTBeT Ha mpueM 3oJnujema. Haoporus, y
JIPYTUX 4 MaIeHToB, Y KOTOPHIX paHee He Ha0JTio-
J1aJIOCh PEAKIINU Ha 9TOT IIpenapar, B 3TOM UcCIe-
JIoBaHUe ObIIa MOJTyYeHa MOJIOKUTETbHAS TMHA-
MuKa o mrkase CRS-R nmocse mpuema 3oamnugema.
ABTOpBI cliesiajiv BBIBOJ, YTO 3P eKT nercTBUs
30JIMUAEMAa Yy OJHOTO W TOTO 3Ke OOJIbHOTO
HeycToluuB. 127 marnueHToB B BC HeOOBIION
MIPOIOJIPKUTETLHOCTU OBLIIN 00CJIeIOBAHBI TTOCTTE
1 Heme/ U eKeqHEBHOIO JIeUeHUs 30JIIMAIEMOM.
[TarmeHTHI OBLTN pa3/iesIeHbl Ha HECKOJIBKO FPYIII
B 3aBUCHMOCTH OT HAJIMYW A UJIUA OTCYTCTBUSA IIPU-
3HAKOB MOBPEKIEHUS CTBOJIA TOJIOBHOTO MO3Ta.
Jly4dnie pe3yJibrarbl BOCCTAaHOBJICHUS ITOJIYYEHBI
MarreHToB 0e3 MPU3HAKOB ITOPAKEHUsI CTBOJIO-
BBIX CTPYKTYP. [lociie npuMeHenus soanuigema 1o
JAaHHBIM CIIMHTUTPAadUU TOJOBHOTO MO3Ta
OTMEYeHO YyBesiMueHUe I1epdy3uu B 30HAX
MTOBPEKIEHNS OOJBIINX MOJYIIAPUN TOJOBHOTO
MO03ra y marnueHToB 60e3 MopaskeHusI CTBOJIOBBIX
CTPYKTYp, a Y IalUEHTOB C M3Ha4YaJIbHBIM I10pa-
sKEHHEeM CTBOJIAa TOJIOBHOTO MO3ra TMHAMUKU KaK
HEBPOJIOTUYECKOU, TaK U T10 JAaHHBIM HEHPOBU-
3ya/in3aluy He BbIABJICHO. bbLIO coesaHo npem-
IIOJIOJKEHHE O JIy4dllleM OTBeTe Ha IpUMeHeHUe
30JIMUIeEMa Cpeay TAIMeHTOB 0e3 MPU3HAKOB
IIOPaKeHUA CTBOJIOBBIX CTPYKTYP [16].
«IIpoOyskmatonuii»  adgderT 3oamumemMa

00BIYHO IIUTCA 1-2 Yaca, T.e B IepUoj MaKCH-

studied in 15 patients, among which a clear effect
in the form of transition from VS to MCS was noted
in 1 patient only while no dynamics was found in
the other 14 patients [9]. In later placebo-controlled
studies, among 84 patients with PDC that contin-
ued at least for 4 months, only in 4 patients a clear
positive response to Zolpidem administration was
noted, which manifested in the increased volume
of motor activity, fulfillment of tasks, ability to use
several items for their intended purpose [12]. In the
investigation of Zolpidem efficacy in 60 PDC pa-
tients, only in one MCS patient improved behav-
ioral responses including augmentation of con-
sciousness to the level of ‘emerging from MCS’ was
noted [15]. Itis worth mentioning that in future the
same patient was enlisted in another double-blind
study, wherein the positive response to Zolpidem
which had been observed previously was not
recorded in that patient. On the contrary, in other
4 patients who had not responded to the drug ear-
lier, a positive CRS-R dynamics was observed in
that study after Zolpidem administration. The au-
thors concluded that the effect of Zolpidem action
varies in one and the same patient. 127 patients in
VS condition that had lasted for a short period were
examined after 1 week of daily treatment with
Zolpidem. The patients were dived into several
groups depending on whether there were symp-
toms of brain stem damage or not. The most suc-
cessful recovery was achieved in patients who did
not have symptoms of structural stem damage. Ac-
cording to brain scintigraphy, after Zolpidem ther-
apy increased perfusion was noted in the damaged
regions of cerebral hemispheres in patients with
undamaged stem structures while in patients with
initial brain stem damage there was no dynamics
either neurological or according to brain imaging.
A better response to Zolpidem among patients
without symptoms of structural stem damage was
supposed [16].

The ‘wakening’ effect of Zolpidem lasts usually
for 1-2 hrs. i.e. when the drug concentration in blood
is the highest [7, 8, 15, 18]. In some patients, minor
side effects were noted: shivering or chaotic motions
[19]. Additional neuroimaging and neurophysiolog-
ical methods were utilized to assess Zolpidem effi-
cacy in few studies only. For instance, in the course
of EEG in one chronic VS/UWS post-ischemic stroke
patient, activation of rhythms was detected, though
there was no augmentation of consciousness: the
patient stayed awake longer, yawned [16]. Several
studies were aimed at understanding the mecha-
nism of Zolpidem action with the help of neu-
roimaging techniques. Radioisotope imaging
demonstrated improvement of metabolism in brain
regions characterized by initially low metabolism in
patients, suffering from traumatic or post-hypoxic
brain damage, after administration of Zolpidem [21,
23-25]. A MCS patient was described wherein clear
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MaJIbHOU KOHIIEHTPAIlMY Tpernapara B KpoBH [7, 8,
15, 18]. ¥V HeKOoTOpBIX IalMEeHTOB OTMEYEeHbI
He3HavYUTeIbHbIE T000YHbIE 3(h(HEKTHI — MOSIBJIE-
HUE IPOKU WU OeCIIOPSATOYHbIX IBMKeHUI [19].
JonosHUTeJbHBIEe HeUpBU3yaJM3allUOHHbIE U
HeWpodU3N0JIOTUIECKE METOAbl J[JIs1 OIlEeHKU
adderTUBHOCTU 30JMHUIEMA HCIOJIb30BaAHBI
TOJIBKO B HECKOJIbKUX HCCJIeN0BaHMAX. Hanmpumep,
npu perucrpanuu 331 y 0IHOTO anueHTa 1ocJje
AIIEeMUAYECKOr0 NHCYJIBTA, HAXOOUBIIIEMCS B XpO-
HuyeckoM BC/CAB, Obl1a BbIsIBJIeHA aKTHUBALUs
puTMOB. PacmiupeHus CO3HAaHUA TPUA ITOM He
HabJII0Ma0Ch — IIalleHT OoJiee NJUTeJILHbBIN
nepuopn 6oapcTBOBas, 3eBasl [16]. Heckosbko
HCCJIeJOBaHUU ¢ TIpUMEHEeHeM METO/IUK HEeUpo-
BU3yau3aruu ObLIM HAIIpaBJIeHBI HA TO, YTOOBI
MMOHATH MEXaHU3M JelicTBUs 3oanuaema. C momo-
IIBbI0 PAIUOU30TONHBIX METOLOB BU3yaaIU3alun
OBIJIO TPOJIEMOHCTPUPOBAHO YJIyUIlleHre 0OMeH-
HBIX IPOIIECCOB B 30HAX MO3Ta, C ©3HAYAJIbHO HU3-
KM MeTa00JIM3MOM, Y MaIMeHTOB C TpaBMaTuye-
CKMM U MMOCTTUIIOKCAUYECKUM TTOpasKeHreM M03Ta
nocJje nmpuema 3onanuaema [21, 23-25]. Onucan
nauuesT B CMC, y KOTOpOro nnocJjie npuema 30JI1u1-
JeMa 1oJiy4eHa oT4eTInBas JUHaMUKa B pacIlu-
peHnn KOHTaKTa, a o maHHbIM [I9T c BF-OJT
HabJTI0IaI0Ch YBeJIMYeHre MeTaboIm3Ma B Kope
JIOOHBIX TOJIEH, TOCTPOJIAHIUYECKON N3BUIUHE,
repeHeN IUHTYIAPHON N3BUIIMHE, OpOUTODPOH-
TaJIbHOM KOpe — 30HaX, KOTOPbIe KaK U3BECTHO,
IIPUHUMAIOT yyacThe B QOPMUPOBAHUU MOTHUBA-
nuii [4]. [Tpu BeinosiHeHUN (pyHKIMOHAIbHOU MPT
COCTOSTHUS TTIOKOS [10 U TI0CJIe IPUMEeHEeHU 3011 -
nemay nanuenrta B BC/CBD, c nociiencreueM uitie-
MHYECKOI'0 MHCYJIbTa OTMEYeHa aKTUBalysa CeTU
MTacCUBHOM paboThI Mo3Ta [13], a y 3opoBoro 106-
POBOJIBI]a — YMEHbBIIIEeHHEe aKTUBHOCTH B JIOOHOH,
BHCOYHOM, TEMEHHOU Kope MocJe 30JuieMa. ITU
HCCJIeTOBAHUS ITONTBEPAUIN CIIOCOOHOCTE 30JIITH-
JleMa MOBBIIIAaTh aKTUBHOCTD TAJIaMO-KOPTUKAJIb-
HBIX CEeTeM, YTO COMPOBOKIAIOCH TTOBBIIIIEHUEM
MeTab0M3Ma B KOpe OOJIBIITNX TOJTyIIIapuii MO3ra
y IalMEeHTOB C HapylleHueM co3HaHuda [18].
Hanpumep y Tpex nanuentoB B CMC runokcuye-
CKOro TeHe3a Iocje MpueMa 30JImuaeMa Oblaa
ToJTydeHa aKTUBaIus Merabomama B opouTod-
POHTAJILHOU KOpe — TaK Ha3bIBAEMOI JIMMOMYe-
ckoti 3oHe [19]. YV Bcex Tpex MarreHToB HabJ/TIoaa-
JIOCB CYIIECTBEHHOE pacllipeHne KOHTaKTa I10CjIe
Ha3HA4YeHUs IIpenapara. BelpaskeHHBIX CTPYKTYP-
HBIX MOPa’KeHUH B 00JIaCTSIX MO3Ta, Iie MOoCse
Ha3Ha4Y€eHUs 30JIH/IEMA YBEJTNIUIICS METa00TI3M
MO03ra, OTMeYeHO He ObIJ10. BO3MOKHO HEKOTOPBIM
ranyeHTaM Hy>KHa 0oJiee BBICOKAs 103a 30JIH/Ie-
Ma JIJIs1 peain3aliy ero akTUBUpYIOIIero apdera.
OmmcaH cy4yail yBeJTUdeHUs1 CYMMapHOTo 0aJjia 1mo
mkase CRS-R mocae mpuema 3oJsmugema, 4TO
CONPOBOKIANIOCH yBEJIMYECHUEM aMILIUTYIbl U
BOJIETa)Ka C IOSIBJIEHWEM TeTa-0eTa PUTMOB C

dynamics of contact augmentation after Zolpidem
administration was achieved and, according to '®F-
FDG PET, increased metabolism in frontal lobes’
cortex, post-rolandic gyrus, anterior cingulate gyrus,
orbitofrontal cortex — regions known to be involved
in motivation formation — was observed [4]. During
functional MRT at rest before and after Zolpidem in-
take in VS/UWS post-ischemic stroke patient, acti-
vation of task-negative network of the brain was
noted [13], while a healthy volunteer displayed re-
duced activity in the frontal, temporal, and occipital
cortex after Zolpidem. Those studies proved Zolpi-
dem’s capability to rise the activity of thalamic-cor-
tical networks accompanied with increased metab-
olism in the cortex of cerebral hemispheres in
patients with disorder of consciousness [18]. For ex-
ample, in three patients with MCS of hypoxic origin,
activation of metabolism in orbitofrontal cortex —
the so-called limbic region — was achieved after
Zolpidem administration [19]. In all three patients,
substantial augmentation of contact after the drug
was observed. The brain regions where brain metab-
olism increased after Zolpidem were free of obvious
structural damage. Some patients might, probably,
need a higher dose of Zolpidem to have its activating
effect implemented. A case of increased cumulative
CRS-R score after Zolpidem administration, accom-
panied with increased amplitude and voltage and
appearance of theta-beta rhythms from temporal
leads, in a long-standing VS/UWS patient after a
bolus administration of 30 mg of Zolpidem was
described [21].

Neurophysiological processes underlying the
stimulating effect of Zolpidem in PDC patients are
yet unclear. Several hypotheses have been sug-
gested. For example, there is a hypothesis of ‘cell
dormancy’ in areas adjacent or located further from
the primary brain lesion (in ipsi- or contralateral
cerebral hemispheres, tentorium). According to this
theory, some part of neuronal mass in inhibitory
state recovers its activity after application of Zolpi-
dem, which is also accompanied by augmentation
of contact with a patient or consciousness recovery
[23]. That theory was supported by magnetoen-
cephalography that showed lessening of the quan-
tity of pathological slow waves after Zolpidem ad-
ministration in a post-ischemic stroke patient [18,
19, 22]. There is also another hypothesis of alter-
ation of the level of glutamate and GABA neuro-
transmitters in areas adjacent to structurally de-
stroyed regions of the brain. During the acute
period, glutamate causes excitotoxicity accompa-
nied by excessive inhibiting influence of GABA neu-
rotransmitters; hypersensitivity of GABAA recep-
tors develops [15]. Inhibitory neurotransmitters
bind with receptors’ ion channels resulting in lower
metabolism and blood flow in certain brain zones
and ‘cell dormancy’. Zolpidem binds with GABAA

receptors of ‘dormant’ cells causing cell state inver-
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BUCOYHBIX OTBEJEHUI y MaldeHTa JJIUTEeJbHO
Haxopsmierocsi B BC/CAB, mocjie o0THOMOMEHTHOTO
npueMa 30 mr 3oJmugeMa [21].

Heiipoduanosnornyeckue npoueccsl, geska-
II1ie B OCHOBE CTUMYJIUPYIOLero apderra 3o/1mu-
Jemay nanuenTos ¢ JIHC, ocraroTcs oo KOHIA He
MOHATHBIMU. IIpenJiosKeHo HeCKOIbKO T'UIIOTe3.
Hampumep, cymecTtByeT MNOpeAlloNoKeHnue o
cocrostHUU «cell dormancy» — «CHa» UIN «CIIOKOM-
CTBUsI» KJIETOK, IPUJIETAIOINAX UJIN PACIIOJIOMEH-
HbIe 00JIee OTJJaJIEHHO OT 30H IEPBUYHOTO TIOpa-
SKeHHs MO3ra (B UIICU- UJIA KOHTpJAaTepaJlbHOM
MOJIYIIApHUAX OOJIBIIOTO MO3Ta, MO3JKedKe).
CorjacHo TaHHOU TeopUM 4YacTh HEHPOHAJTbHOU
MacChl, HaXOAIIAAACA B COCTOSTHUY TOPMOSKEHUS,
BOCCTaHABJIMBAET CBOIO aKTUBHOCTH IIOCJIE IIPU-
MEHEHHUs 30JIIUIEeMa, YTO TaKKe COIIPOBOYKIAeT-
CA pacllMpeHueM KOHTAaKTa C NalWeHTOM WU
BOCCTaHOBJIEHHEM CO3HaHus [23]. B moaTBepxae-
HYe TaHHOH TeopuH OblyIa TPOBeeHa MarHUTOIH -
nedaJsorpadus, Nokasaslias yMeHblIIeHNe KOJIU-
4eCcTBa [1aTOJIOTMYeCKUX MeIJICHHBIX BOJIH IIOCJIe
npreMa 30J/1IIuAeMa, y alueHTa ¢ I0C/IeCTBUEM
HAIIeMHAYeCKOro uHcyasra [18, 19, 22]. CymecrByer
Jpyrasi THoTe3a 00 U3MeHEeHNH YPOBHS IIyTaMa-
Tau TAMK-HellpoTpaHCcMUTTEPOB B 30HAX, IpHUJIe-
raloyX K CTPYKTYPHO pa3pylIeHHbIM 00J1aCTAM
Mo3ara. B octpom nepuone miyramar BhI3BIBAeT
9KCAUTOTOKCUYHOCTh, UTO COIPOBOYKIAETCS
M30BITOYHBIM UHTUOUPYOMNM BiaussareM TAMK
HEeHpOTPaCMUTTEPOB, Pa3BUBAETCS THUIIEPUYYB-
ctBuTebHOCTE TAMKA penenitopos [15]. UHTH-
OUTOpHBIE HEHPOTPAHCMUTTEPHI CBA3BIBAIOTCS C
MOHHBIMM KaHaJIaMU PeLelTOPOB, YTO IIPUBOSUT
K CHMJKEeHUIO MeTaboJim3Ma M KPOBOTOKA B OTIpe-
JleJIEHHBIX 30HAX MO3Ta U «CHY KJIETOK». 30JITAIEM
cBsaA3bIBaeTcsa ¢ TAMKA penentopamMu «CIAIINX»
KJIETOK U BBI3BIBA€T MHBEPCUIO COCTOSHUS KJIET-
KY, yBeJIM4YeHNe ee aKTUBHOCTH U, COOTBETCTBEH-
HO, yBenaundeHue wmerabosmama. IlpemsoskeHa
TaksKe «Teopus moppesxnenus TAMK-eprudeckoi
CHCTEMbI», KOTOPasi 00'bSACHSET MOJIOKATETbHBIN
addekT 3osmuaeMa ero CrtoCOOHOCTHIO BOCCTa-
HaBJuBaTh (QyHKIUOHHpoBaHue [AMKepruue-
CKOI CMCTeMBI ITyTeM BOCCTAaHOBJIEHMsI HOPMaJIb-
HOI'O COOTHOUICHUS MeKJy CHUHaITUYeCKUM
B0O30yskmeHueM 1 TopmoskeHreM [24]. N. D. Schiff
MpeJiJosKeHa TEOPUsl «Me30CXeMbI»: 30JITHIEM
BO3JIEHICTBYeT Ha JIMMOWYECKUe MyTH MO3Tra, U
MOAYJIMPYeT aKTUBHOCTD IIOJJKOPKOBBIX CBsA3€H, B
YaCTHOCTH CBSI3aHBIX ¢ Os1eHBIM 11apoM (globus
pallidus), 4To IpUBOIUT K HOPMAIUIAIIUU Tasa-
MOKOPTHKAJbHON aKTUBHOCTH M BOCCTAaHOBJIE-
HUIO coO3HaHud [27-29].

[lepBoHava/ibHAA peaKnysa HA 30JIIAAEM Y
nanuenTa K. 18 jret 3axJ/royasnach B ITMCCOLUUPO-
BaHHOM OTBeTe — yCKopeHue narrepHa 331 1 Bo3-
HUKHOBeHME ceJlaTuBHOTro 3¢ dekra. [lepectpoii-

Ky IIaTTEPHA 93l mocye 30JIMmyuJaeMa paCueHuJan

sion, intensifying its activity and, hence, increasing
metabolism. A ‘theory of GABA-system damage’
has also been suggested that explains the positive
effect of Zolpidem by its ability to restore GABA-
system functioning by restoring normal correla-
tion between synaptic excitation and inhibition
[24]. N. D. Schiff suggested the theory of ‘mesocir-
cuit’: Zolpidem acts on limbic pathways of the
brain and modulates the activity of subcortical
links, in particular, related to globus pallidus, which
leads to normalization of thalamocortical activity
and recovery of consciousness [27-29].

The first response of patient K., 18 years of age,
to Zolpidem was the dissociate: accelerated EEG
pattern and sedative effect. EEG pattern restructur-
ing after Zolpidem was considered favorable in
terms of prognosis that was proven during patient
follow-up and successful outcome [15, 28, 30].
Based on follow-up of that patient, a few conclu-
sions were drawn.

Firstly, Zolpidem test results in PDC patients
should be evaluated not only based on neuropsy-
chological scales, but with the help of EEG moni-
toring as well because the sedative effect of the
drug might be accompanied with EEG pattern ac-
celeration.

Secondly, during different periods of recovery
in the same patient with disorder of consciousness,
the response to Zolpidem might vary. In patient K.,
18 years of age, the drug prescribed on month 3 of
VS/UWS condition caused sedation combined with
EEG activation and on month 6 — activation of be-
havior and improvement of attention.

Patient K., 26 years of age, responded paradox-
ically to Zolpidem by developing a convulsive
seizure. The relation between the seizure and ad-
ministration of Zolpidem was confirmed by re-
peated administration of the drug. The mechanism
of seizure development in that patient is still un-
clear. According to N. D. Schiff’s concept, Zolpidem
is capable of ‘switching off’ the inhibitory influence
of globus pallidus on thalamocortical links and in-
directly cause activation of forebrain cortex. It can
be supposed that due to severe brain damage in pa-
tient K., 26 years of age, implementation of this re-
action of activation was accompanied by hyperac-
tivation with development of a pathological
condition — seizure. Augmentation of conscious-
ness by 1 point according to CRS-R scale on the fol-
lowing day after Zolpidem administration seems to
evidence activation of thalamocortical links after
drug administration.

Conclusion

Zolpidem provides varying effects in VS/UWS
and MCS patients. In one patient, sedation com-
bined with EEG activation was observed, which was
a good prognostic sign. The other patient devel-
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KaK IMPOTHOCTUYECKHU OJIAaTONIPUATHYIO, YTO MO -
TBEPAMJIOCH B TIPOIecCe JTaabHeNIero HabJoe-
HHsA 32 O0JIBHBIM U pPeain30BajioCh B XOPOIIIeM
ucxope [15, 28, 30]. Ha ocHoBaHMM HAOJIIOIEHNS 3a
JaHHBIM ITAlMEHTOM MbI CHeJaJd HEeCKOJIBKO
BBIBOJIOB.

Bo-T1epBbIX, peayJsisraT 1pob ¢ 30JMHUIEMOM Y
nanuenTos ¢ IHC ciienyer omeHUBaTh He TOJIBKO
C IpUMeHeHNeM HelpOIICUX0JI0TUYeKCKUX IIIKaJI,
HO U C IOMOUIBIO ¢ MOHUTOpUHra JII, Tak Kak
celaTUBHBIN 9 deKT mpermapaTa MOKET COIMPO-
BOYKJIAaThCA yCKOpeHueM narrepaa J9I.

Bo-BTOpBIX, B pa3Hble IEPUOIBLI BOCCTAHOB-
JIEHU 1y OOHOT'0 U TOTO Ke ITalleHTa C HapyllIeHN!-
eM CO3HaHWS MOYKHO HabJIIoaTh pPasyImYHYIo
peaxKunIo Ha IpUMEeHeHre 30JuaeMa. ¥ nanrueH-
ta K. 18 sieT nipemnapar, Ha3Ha4YeHHbIN Ha 3-11 Mec.
BC/CAB, BBI3BIBAJI COHJIMBOCTH C aKTHBaluen
93l auepes 6 MecsLeB — aKTUBALUIO IOBEACHUA
U yJIy4IllleHVe BHUMaHUsA.

Y nanueHTkA K. 26 JjieT oTMeTHIn ITapagok-
CaJIbHYIO PEaKIINIO Ha 30JIII1JIEM B BUJIE BOSHUKHO-
BEHUA CyJOPOKHOIO MpUIlagKa. B3amMocCBs3b
CYJOPO’KHOIO IIPUIIAJIKA C IPUMEHEeHNeM 30J1I1e-
Ma OblJIa TOATBepsKAeHa IOBTOPHBIM Ha3HAUEHNEM
npenapara. MexaHn3M BO3HUKHOBEHUS CYLOPOXK-
HOTO IIPUITaJIKa Y JAaHHOHM O0J/IBHOM OCcTaeTcs He 110
KoHIIa sicHbIM. CommacHo KoHutenmuu N. D. Schiff,
30JIMMUAEM CIIOCOOEH «BBIKJIIOYATh» TOPMO3HOE
BJIMsIHME OJIeJHOTO Iapa Ha TaJIaMO-KOPTUKAIb-
Hble CBA3U U OIIOCPEJOBAaHHO BHI3bIBATh aKTUBa-
LIMIO KOPBI lepegHero Moara. MosKHO IIpenoJio-
SKUTB, 4TO y nanueHTKu K. 26 jeT B Bugy rpydooro
TIOpa’KeHMsI MO3Ta peaan3arnysi JaHHON peakIuu
AKTUBAIINY COTIPOBOKIAIACH TUTIEPAKTUBAIIIEH C
pasBUTHEM [1aTOJIOTUYECKOTO COCTOSHUA — CYII0-
pOsKHOTO IIpunagka. Pacimupenue co3HaHUsA Ha
1 6ann mo mkane CRS-R Ha ciexmylomniye CyTKu
rnocjae NMPUMEHEHUs 30JIIUJIEMA, MO-BUIUMOMY,
CBUJIETE/THCTBOBAJIO 00 aKTUBAITUU TAJTAMOKOPTH-
KaJIbHBIX CBSI3€H ITOCIe MpUMeHEeHUsI ITperapara.

3akJaouenue

301 aeM MOJKeT OKas3bIBaTh Pa3HO0OOpas-
HbIN 3 ekt y maruentoB ¢ BC/CAB u CMC. ¥V
OJJHOTO MaIyeHTa Ha0JII01a/Id CeJAIHI0 C aKTUBA-
el 31, 4TO SIBUJIOCH IPOTHOCTUYECKH XOPO-
MM NPU3HAKOM. Y JPYrodl ManydeHTKH I0CJIe
IIpUMEHEHUS 30JITUAeMa HEOMHOKPATHO Pa3BU-
BaJIMCh NTapuyajbHble CyJOPOsKHBIE IPUIIATKY C
pacmmpeHreM KOHTAKTa Ha CJIEAYIONIUN [1eHb.
MexaHn3M AeicTBYs, HE0OXOAUMbIE O3Bl ITpera-
paroB ¥ MapKephl IPOrHO3UPOBAHUSA 0JIaroNnpH-
ATHOTO 3 derra MaHHOrO Npemapara TpedyioT
JaJbHEHIIEero N3yJeHusl.

BiarogapHOCTh. ABTOPBI BBIPAYKAIOT UCKPEH-
HIOIO 0JIarOIapHOCTH COTPYAHUKAM Poccuiickoro
Hay4YHO-HUCCJIeI0BATeIbCKOTO HENpOXupyprude-

oped partial seizures after Zolpidem administra-
tion, following by contact augmentation on the
next day. The mechanism of action, necessary
doses of drugs, and markers forecasting beneficial
drug effect require further investigations.
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JuccepTanyiy Ha COMCKaHUE Y4YEHOH CTEeNeHH JOKTOpa HayK 0e3 ONyOJHMKOBaHHS OCHOBHBIX
Hay4YHBIX pe3yJIETaTOB B BeIYIIHX KypHaJIaX U H3JaHUAX, IepedyeHb KOTOPIX yTBep:kJeH Bricieii aTTe-
CTAallMOHHOI KOMHCCHEH, OyyT OTKJIOHEHBI B CBSI3H ¢ HapylieHHeM 1. 10 ITos1okeHHs 0 OpsAAKe NPH-

CYy;KAC€HHUA YIEHBIX CTeleHei.

ITepeuens sxypHanoB BAK, nsnaBaembix B Poccuiickoit @eneparum 1o cnenuanbHocTy 14.01.20 «AHe-
CTe3MOJIOTHUA U PeaHNMAaTOJIOTHA», B KOTOPBIX PEKOMEHIyeTcCs IMyOIMKayA OCHOBHBIX PE3Y/IBTaTOB JIHC-
cepranuii Ha COMCKaHNe YIeHOH CTeleH! JOKTOpa U KaHAUAaTa MeJUIINHCKUX HAYK:

*  AHecme3uosozus U peanumMamonous;
*  Obwas peaHuMamonozusi.
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