88

DOI:10.15360/1813-9779-2019-5-88-105

Reviews

INocTUHCYJIBTHBIN TAIAMUYECKHH CHHAPOM (0030p)
C. A. Tlepenesmra?, T. A. TymunoBud!, A. A. [llepbakosa’

! Bantuiickuil penepanbublil yHuBepcuTeT uM. Mimmanyuia Kanra,
Poccus, 236016, r. Kanuaunarpag, yi. A. Hesckoro, 1. 14
2 H1U ob6meit peannmarosiornu uM. B. A. Herosckoro @HKI] PP,
Poccus, 107031, . Mocksa, yi1. IleTpoBKa, 1. 25, cTp. 2

Post-Stroke Thalamic Syndrome (Review)
Svetlana A. Perepelitsa'?, Taisiya A. Tumilovich!, Alena A. Shcherbakova!

! Imannuel Kant Baltic Federal University
14 Aleksandr Nevsky Str., 236041 Kaliningrad, Russia
2V. A. Negovsky Research Institute of General Reanimatology,
Federal Research and Clinical Center of Intensive Care Medicine and Rehabilitology,
25 Petrovka Str., Bldg. 2, 107031 Moscow, Russia

JleueHne 60U AABJISIETCS MPUOPUTETHOH 3a1aueil Bpauell MHOTHX crielraibHocTeln. Ocoboe BHUMaHUe
yaeJsseTcs BOIpocaM paHHeH KOMIVIEKCHON peab I INTaIlIH Tal[IeHTOB, TIePEeHEeCIITNX HHCYJIBT, a TAKSKe ITPO-
(puIaKTUKY BO3MOSKHBIX OT[IaJI€eHHBIX OCJIOKHEHUH, CBSI3aHHBIX C IIOBPEsKIeHUEeM Pa3/IMYHbIX CTPYKTYP
TOJIOBHOTO MO3Ta.

ITOCTUHCYJIBTHBIN TAJIAMIYECKUI CUHPOM SIBJISIETCS HAan0OO0JIee YaCThIM IMTOJTUMOP(HBIM OCTIOKHEHHUEM,
TPeOYIOIINM YYaCTHA CMEKHBIX CIEIUaINCTOB. [IoHNMaHne maTo(u3noI0TiH H0IEBOTO TATaMIYECKOTO
CHHAPOMA SIBJISIOTCS 3aJI0TOM YCIIEIITHOTO JIEYEHH s, YTO ITOBHIIIIAeT Ka4eCTBO KU3HH ITallMeHTOoB. B HacTosA-
11iee BpeMsi ITPOU3O0IILIN KapIUHATbHBIE IepeMeHbBI B MPO(PUITaKTHKE, JUATHOCTHKE, TI€Y€HUH TTOCTHHCYJTBT -
HOT'O TAJIAMHYECKOTO CHHIPOMA.

B aTom 0630pe BBIzIesIeHBI HanboJIee pacIpoCTPaHeHHbIe TUIBI O0JIH, KOTOpbIe BO3HUKAIOT y ITAIlEeHTOB,
IIepeHeCIImnx TaJaMIYeCKU WHCYJIET, IIPE€ICTaBJICHbI HaToq)I/ISI/IOJIOFI/I‘{eCKI/Ie MEeXaHU3Mbl PA3BUTUSA 6OJII/I, B
3aBHCHMOCTH OT JIOKQIM3AINH UIIEMITIECKOT0 TIOBPEKIEHI TOJIOBHOTO MO3T4a, a TAKKE PACCMOTPEHBI BO-
IIPOCBI COBPEMEHHOT'O JIEYeHUA 1 peaGI/IJII/ITaIlI/II/I OOJILHBIX C MMOCTUHCYJIBETHBIM Ta/IaAMUY€CKUM CUHJIPOMOM.

Knrouesvte cnoea: maiamuueckuli CUHOPOM; UHCYIbIM; UEHMPANLbHAS NOCMUHCYIbMHAs 060.1b; Hellpona-
muueckas 6076, pamHss HellpopeaduIUmayus; NOCMUHCYIbmHbsle 60IbHbLe

Pain management is a foreground task of physicians specializing in various disciplines. Special attention
is paid to the issues of early comprehensive rehabilitation of post-stroke patients and prophylaxis of probable
long-term complications related to injuries of different brain structures.

Post-stroke thalamic syndrome is the most frequent multiform complication that requires multidisciplinary
efforts. Understanding of the morbid physiology of pain thalamic syndrome is the cornerstone of successful
management providing higher quality of patients’ life. Currently, profound changes have taken place in the
prophylaxis, diagnosis, and management of post-stroke thalamic syndrome.

This review highlights the most common types of pain experienced by patients after thalamic stroke, presents
morbid physiological mechanisms of pain development depending on the location of ischemic brain injury, and
discusses the issues of up-to-date management and rehabilitation of post-stroke thalamic syndrome patients.

Keywords: thalamic syndrome; stroke; central post-stroke pain; neuropathic pain; early neurorehabilitation;
post-stroke patients

DOI:10.15360/1813-9779-2019-5-88-105

BBenenue

3aboJieBaHUs COCY0B TOJIOBHOTO MO3Ta U
OCTpbIe HapYyIIEeHUsI MO3TOBOTO KpoBooOpare-
HUSA, SABJAIOTCS aKTyaJbHOW MpobJsieMoll B
HEeOTJIOXKHOM MenuinHe. [1o qanubiM BceMupHoOi

Introduction

Cerebrovascular diseases and acute cere-
brovascular accidents represent an urgent problem
in emergency medicine. According to the World
Health Organization, 10 million cases of stroke are
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OpraHW3anyi 3IPAaBOOXPAHEHUS €KerogHo B
MHUpe AUArHoCTUpyeTcsA OKO0JIO 10 MMJIJIMOHOB
ciygaeB uHCyJBTA [1]. B Poccutickoil ®enepanuu
B 2016 romy 3abos1€BaeMOCTh 11epeOpOoBaCKYIsAp-
HbIMU 3a0o0seBanussMH (IIB3) 6b11a 3aperucTpu-
poBaHay 3% cpenu Bcex 3aboseBmux [2]. B cTpyk-
Type MHCYJIETOB IPe00JIalaloT BHYTPUMO3TOBBIE
KPOBOU3JIUAHNSA, HAa JOJII0 KOTOPBIX TPUXOAUATCS
20-25% ot 006111€T0 YrCIa MHCYJIBTOB [3], TpH 9TOM
B 11% cJsy4yaeB UIlleMHUYECKUM o4ar HaXOJUTCA B
tasamyce [4]. Cpegy NmanmyeHTOB, NEpPEHECIINX
WHCYJIBT JII000H JIOKQIU3aluy, K TPYI0BOH Aes-
TeJIbHOCTU BO3BpAI[aloTCA JIMIIb 10% I1aliieHTOoB,
85% TpebyoT MOCTOTHHON MeIMKO-COIUaTbHON
MOAJEPKKU [5, 6].

IMocTuHCYMBTHAsE 00JIb SBJSIETCS PacCIpo-
CTpaHeHHBIM cUMIITOMOM. OHa MOKeT OBITh IIPO-
IyIieHa Win HeJoolleHeHa U3-3a IoJUMOp(hHON
KJIMHUYEeCKOU KapTUHBI, HAJTUYUsI COMYTCTBYIO-
mux 3aboJieBaHni, HeJOCTATOYHOTIO KOHTAKTa C
nmanreHToM. CoxpaHsiomniasicsi 00JIb OKa3bIBaeT
HeraTMBHOeE BJIMsIHNE Ha BOCCTAHOBJIEHUE ITAllH-
€HTOB II0CJIe MHCYJIBTa, MOKET NPensaTCTBOBATh
ycrexam Bo BpeMsi peabunuranui. [IoCTUHCYIBT-
Hasg 00J1b, KaK U APyrue XpoHUUYecKue 60JIieBbie
CUHJIPOMBI, MOSKET He TTOAJaBaThCs JIEYeHUIO, NN
He MOJTHOCTBIO MCYe3aTh IIPU Ha3HAUYeHUH Tepa-
nuu. boseBoil cuHIpPOM, BO3HUKAIOIIMKN TTOCTE
WHCYJIETa, MOYKET ObITh WHINBUTYATbHBIM Y KasK-
JOr0 IalyeHTa, ¥ 4acTO HeJOCTAaTOYHO YIIPaB-
asieM. Ero jiedeHune sABJIAE€TCS CJIOKHOM 3aavei,
KakK JIJIs1 Bpaya, TaKk U JJI1 MHOTHUX [TallueHTOB.

[lepen METUITTHCKUM COOOITIECTBOM ITOSIBJISI-
IOTCSI HOBBIE 3aJ1a4¥, HallpaBJeHHbIE He TOJIBKO Ha
CHIKeHNE CMEPTHOCTHU OT I1epebpOBaCKy/ISIPHBIX
3aboJsieBaHMH, HO 1 pa3paboOTKy METOIOB pPaHHEH
peabusuTanu U TPOQPUIAKTUKHA OTIaJIE€HHBIX
HETaTUBHBIX TOCAEICTBUU MPH BO3SHUKHOBEHUU
IIOCTUHCYJIBTHOT'O TaJIAMUYECKOI0 CUHAPOMa.

Kaaccuduranusa NOCTUHCYJIBTHOTO TaJia-
MHUYECKOTO cUHApoma. IlocTuHCcyabTHAsA 00JIh
SIBJISIETCSI MHOTO(DYHKIIMOHAJIBHBIM COCTOSIHUEM
M BKJIIOYAaeT B ce0S HECKOJIbKO KJAMHUYECKUX
cocrostHUE. Kaskmoe paccTpoiicTBO HeceT B cebe
TOHKOCTH JUArHOCTUKH, 3a KOTOPBIMU CJIENYIOT
onpeesieHHbIe NOAX0IbI K HIOHNMAHUIO MEXaHU3-
MOB PAa3BUTHSI COCTOSIHUM U JIeUeHUIO (PUC.):

* IeHTpajbHasl MOCTHUHCYJIBTHAsA 00Jb —
central post-stroke pain (CPSP) [7];

* KOMILIEKCHBIA pPernoHaJbHbBIN 00JIeBOH
cuHgpom — complex regional pain syndrome
(CRPS) [8, 9], BK/IIO9aeT 04aroBylo JeMueJInHNA3a-
IIUI0 HEPBHBIX BOJIOKOH, OTEK, 00yCIOBJIEHHBIE
W3MEHEHUAMHU B TaJlaMyCe B COYETaHUU C KOPTHU-
KaJIbHbIMU CEHCOPHBIMHU HAPYyIICHUAMU.

e (00JIb, BbI3BaHHASI MBINIEYHBIMHU CIIa3Ma-
mu [10];

e CKeJIeTHO-MbIIIeYHass 00Jb — OO0JIb B

CyCTaBax IMapeTUu4YHbIX KOHEYHOCTe! («CI/IH,Z[pOM

diagnosed every year in the world [1]. In the Russian
Federation, in 2016, the recorded morbidity of pop-
ulation with cerebrovascular diseases (CVD) was 3%
[2]. Predominant morbidity is an intracerebral hem-
orrhage accounting for 20-25% of the total number
of stroke cases [3]. In 11% of ischemic stroke pa-
tients the focus is located in thalamus [4]. Among
patients who experienced a stroke of any location,
only 10% of patients return to work while 85% need
continuous medical and social support [5, 6].

Post-stroke pain is a common symptom. It
might be missed or underestimated due to the mul-
tiform clinical pattern, concomitant diseases, in-
sufficient contact with the patient. Persistent pain
adversely affects rehabilitation of patients after a
stroke, might prevent success during rehabilitation.
Post-stroke pain like other chronic pain syndromes
might be irresponsive to treatment or disappear in-
completely upon prescription of a therapy. Pain
syndrome occurring after a stroke might be individ-
ual in each patient and often controlled insuffi-
ciently. Management is a complex target both for
the physician and for many patients.

The medical community is facing new goals
aimed not only on abatement of mortality from
cerebrovascular diseases but also on the develop-
ment of methods for early rehabilitation and pro-
phylaxis of long-term adverse consequences in
cases of post-stroke thalamic syndrome.

Classification of post-stroke thalamic syn-
drome. Post-stroke pain is a multifunctional con-
dition comprising several clinical conditions. Every
disorder is fraught with subtleties of diagnosis en-
tailing specific approaches to the understanding of
condition development mechanisms and treat-
ment (fig.):

e central post-stroke pain (CPSP) [7];

e complexregional pain syndrome (CRPS) [8,
9], includes focal demyelination of nerve fibers,
edema, which are related to changes in thalamus
combined with cortical sensory impairments.

* pain caused by muscle spasms [10];

e musculoskeletal pain — pain in articula-
tions of paretic extremities («shoulder pain syn-
drome», arthropathy of articulations), low back
pain [11];

The reasons for musculoskeletal pain and
pain caused by muscle spasm include changed
muscle structure, atrophy, center-of-gravity shift,
changed posture type, and other changes occurring
after a stroke. Pain is caused by local acidosis and
hypoxia in muscles due to reduced capillary oxy-
genation.

e post-stroke headache [12]. In the patho-
genesis of post-stroke headache, attention is paid
to trigeminovascular system in combination with
post-stroke depression.

Every sixth patient suffering from vascular in-
jury in thalamus experiences CPSP within the first
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HenTpanbHas
MOCTHHCY/JIbTHAA

Central
post-stroke

OcHoBHBIE MexaHN3MbI (hoOpMHUPOBaHUsI OO/ IIPH TATAMUYECKOM CHHAPOME
Basic mechanisms of pain formation during thalamic syndrome.

OoJs1eBOTO JIeYa», APTPOTATHS CyCTaBOB), 00JIb B
HU)KHEH YacTy COUHEI [11];

K mpuunHaMm CKeJIeTHO-MBITIIEYHON 00N U
00JI1 BBI3BAHHOI MBIIIIEYHLIMU CIIa3MaMM OTHO-
CUTCsI U3MEHEeHMe CTPYKTYPhI MBIIII, aTpopus,
CMellleHre [eHTpPa TSYKEeCTH, W3MeHeHHe THUIla
OCaHKU M Jpyrue M3MEHEHHUs, KOTOpble BO3HU-
KaIoT TIocJie MHCYIbTa. otk 00yc/IoB/IeHa HATH-
4yyeM JIOKAJIbHOTO allu103a U TUIIOKCUU B MBbIIII-
[1ax IpU CHUYKEHHOU KaMUJIJISIPHON OKCUTeHAIINH.

° TIOCTHHCYJIBTHasA ToJsioBHasA 60sb [12]. B
raTroreHe3e MOCTUHCYJIBTHOH TOJIOBHOU 60JH ye-
JISTIOT BHUMAaHMe TPUTreMUHO-BACKYJISIPHOU CHCTe-
Me B COUYEeTaHUH C IOCTUHCYJIBTHOU Jerpeccrel.

Y KayKI0ro mecToro namnyuenTa ¢ COCyIUCTBIM
IIOpa’KeHNEM B TajlaMyce, B TeYeHUe IIePBBIX 3—6
MeCAIEeB II0CJIe NHCYIETa, nosasJsgercsa CPSP [13,
14]. OgHako, UMeIoTCA JaHHble, 4To y 50% nanu-
eHTOB 00JIb BO3HMKAET B TeueHue 1-ro Mecsiia
I1I0CJI€ MHCYJBTa, ¥ 37% — B IIEPUON OT 1-ro Mecslia
JIO 2-X JIeT II0CJIe MHCYJIBTa, y 11% — nociie 2-X j1eT
[15]. TTostBJIEHVIE TOCTHUHCYJIBETHOTO H0JIEBOTO CHH-
JIpOMa 4acTo MOCTeIleHHOe, COBITAJAET C HapacTa-
HHEM YyBCTBUTEJIbHBIX PACCTPOUCTB U OSIBJIEHNU-
eMm nu3ecte3um [16-18]. boJsib YacTto HOCUT
WHTEHCUBHBIN 1 HeOCIabeBaonIuii xapakrep [16].

®dakTopsl pucka pa3sutus CPSP. ®akTopsl
pucka pa3Butus CPSP BKJIIOYAIOT: MOJIOJOM BO3-
pacT, NpealIecTBYIOIIAe TPaBMbl TOJOBHOIO
Moara u Kypenue [19]. Koropraoe ncciiegosanue
B XeJIbCUHKY [10KAa3aJI0, YTO Y ITAIlUEHTOB MOJIO-
JIOr0 BO3pacTa, nepeHecmux nHCyasTr, CPSP Bo3-
HUKaeT B 2 pasda vaitrie [20]. [leHTpanbHadA IOCTUH-
cynpTHass OoJib  CBsI3aHa C TOpPaKeHUEM
BEHTPOIIOCTEPUOMENUATBHBIX U BEHTPOIIOCTE-
puoJiaTepaJIbHBIX Aep TajlaMyca, HO ee BO3HUK-
HOBEHHE BO3MOKHO U IIPU 9KCTPATATAMUYECKUX

3-6 months after the stroke [13, 14]. However, there
are data showing that in 50% of patients, pain occurs
within the 1st month after the stroke, in 37% — dur-
ing the period of the 1st month to 2 years after the
stroke, in 11% — after 2 years [15]. Post-stroke pain
syndrome commonly takes place gradually coincid-
ing with the increase of sensory disorders and ap-
pearance of dysesthesia [16-18]. Frequently, pain
might be intensive and unceasing [16].

Risk factors of CPSP development. Risk fac-
tors of CPSP development include: young age, pre-
vious brain traumas and smoking [19]. A cohort
study in Helsinki has shown that CPSP occurs twice
more frequently in young post-stroke patients [20].
Central post-stroke pain is connected with injury
of ventroposterior medial and ventroposterior lat-
eral nuclei of thalamus, but it may also occur in
case of extrathalamic injuries at any level, espe-
cially when spinothalamic path is involved [14].

Mechanisms of CPSP development. The
mechanisms of CPSP formation are yet to be clari-
fied. Nevertheless, most researchers consider two
main mechanisms of CPSP [21]:

1) excessive neuronal excitability in damaged
structures of lateral nociceptive system;

2) inadequate functioning of inhibition of
anti-nociceptive sensory pathways.

During neuropathic pain, a flow of pain im-
pulses enters spinal marrow; in response to these
stimuli, axon membrane depolarization takes
place, which is accompanied with opening of po-
tential-sensitive calcium channels. Concentration
of calcium that is a trigger for pain mediator release
rises in the membrane; glutamate is the main trans-
mitter of pain in spinal marrow acting via NMDA
(N-methyl-D-aspartate)-receptors [22]. During
neuropathic pain, serious activation of spinal
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MMOpa’KeHUsAX Ha JII0O0OM ypOBHE, 0COOEHHO TP
BOBJICYEHUU CIIMHOTAJIaMUYECKOr0o TpakTa [14].

Mexanu3msbl pa3putusa CPSP. MexaHnu3Mbl
¢dopmupoBanuss CPSP ocraiorcss He 10 KOHIIA
sacHbIMU. TeM He MeHee, 00JIbIINHCTBO HUCCJIEIO0-
Baresjiell MpPUIEPKUBAIOTCS MHEHHS, 4YTO B ee
OCHOBe JIesKar JBa BeaylLIux Mexanusma [21]:

1) moBbIIIIeHHAsI BO30YIUMOCTh HEHPOHOB B
MOBpEXKIeHHbBIX CTPYKTYpax JiaTepaabHOM 4YacTu
HOITUIIENITUBHOU CUCTEMBI;

2) HeaJeKBaTHOe (PYHKIIMOHUPOBAHUE NHTU-
OMpYIOIIUX AHTHHOUMIENITUBHBIX CEHCOPHBIX
nyTen.

[Tpu HelpomaTnieckoi 60/ TOTOK O0JIEBBIX
HMIIYJIbCOB IIOCTYIIA€T B CHIMHHOM MO3T, B OTBET HA
9TU CTHUMYJIbI IIPOUCXOOUT NEIOJIApUA3anus MeM-
OpaHbI aKCOHA, COTTPOBOSKIAIOIIASICS OTKPBITHEM
IIOTEHIIMAJIOYyBCTBUTEJIbHBIX KAJIbIIMEBbIX KaHa-
JIoB. B MeMOpaHe yBeTMurBaeTCs KOHIIEHTPAIHs
KaJIbITUS, KOTOPBIH SIBJISIETCS TPUTTEPOM JIJISI PEJTU-
3uHTa O60JIEBBIX MEANATOPOB, TIIyTaMaT SBJISIETCS
OCHOBHBIM TPACMUTTEPOM OOJTA B CITTHHOM MOS3TEe.
3areM mryramar aeiictByeT Ha NMDA-pernentopsl
(N-methyl-D-aspartate) [22]. IIpu Heiiponaruue-
CKOl 00T MMeeT MeCTO Cepbe3Hasl aKTHBAIUs
CIIMHAJIBHOT'O CHHAIICA, YTO CO3aeT YCA0BUS IJIA
pas3BUTHUSA IEHTPAJILHOY CEHCUTU3AIUHA [23].

KnuHunyeckuMu MapkepaMu IeHTPaTbHOU
CEHCUTHU3AINH SIBJISIOTCS AJIJIOUHN S, BTOPUYHAS
runepanre3usi, CHUKeHre 0O0JIEBBIX ITOPOrOB B
He0O0JIeBOli 30HEe, (DEHOMEH «B3BUHUYUBAHUSI»
(wind-up) — mpu ecsATH 0OBIYHBIX TPUKOCHOBE-
HUSIX Ha O0JIEBYIO 30HY KaK/IbIH CII€AYIOTAMI CTH-
MyJ1 BocnpuHUMaeTcs 6osbHee. PYHKISA HUCXO-
OAINUX CHUCTEM TMOJABJCHUS OO MOYKET
HapylaTbCs IO/ BO3/JEHCTBUEM COIMAJIBHBIX U
TICUX0JIOTUYECKUX (haKTOPOB [24]. ITOT MEXaHU3M
SIBJISIETCSI XapaKTEPHBIM JJTsI XPOHUYECKOU 00/ 1
TIPOSIBJISIETCS TeHepan3anuels 0011, coueTaHueM
60111 U enpeccuu, 00U ¥ THCOMHUUY, HAJTMIHUEM
MHO’KeCTBa OOJIEBBIX CUHAPOMOB U CYIIIECTBEH-
HBIM CHIDKEHHEM KadyecTBa *KU3HU marreHTa [23].

CunTaercs, 4TO NOBBILIEHHAA NPOLYKLIUA
okcya asora (NO) ciocoOCTByeT rubesin KJIeTOK
U IOBPEKJEHUIO TOJI0OBHOrO Mo3sra [25]. bejiok
PSD-95, BXOOAILIMI B COCTaB ceMelcTBa 0e/JIKOB,
conpepsyraiux PDZ-nomMeH B [IeHTpaJIbHBIX CUHAII-
cax, cBsi3bIBaercsi ¢ cyopeguaunamMu NMDA-
peuentopa (NR2A u NR2B) [26], OpuBOOUT K
MOBBIIIEHHOU MPOAyKIUU okcuga asora (NO).
BaaumogetictBre mesxay 6esikom PSD-95 1 Helipo-
HaJbHOHU CMHTEeTa30M okcuaa azora (nNOS), B Teo-
pyy, TPUBOAUT K BOBHUKHOBEHUIO TATAMUYECKON
001 y MBITIIEN.

JKCIIepUMeHTAJbHbIE JaHHbIe. B skcnepu-
MEeHTAJILHOU paboTe OBIJIO TPOU3BENEHO MOJIETH-
poBanue CPSP Ha MbImmax. Mogeab KpOBOU3JIHSI-
HHUSA coO3JaBajlaCh C IIOMOIIbIO BBeJeHHUsI B
OOHOCTOPOHHHWE BeHTpaJ/ibHble 3aJHeMequasb-

synapse takes place, creating conditions for central
sensitization development [23].

The clinical markers of central sensitization in-
clude allodynia, secondary hyperalgesia, lowering the
pain thresholds in a non-pain region and the ‘wind-
up’ phenomenon occuring in cases of ten usual
touches within the pain region, where every subse-
quent stimulus is felt more painful. The function of
descending pain suppression systems may be dis-
turbed under the influence of social and psychologi-
cal factors [24]. This mechanism is typical for chronic
pain and manifests in pain generalization, combina-
tion of pain and depression, pain and insomnia, pres-
ence of multiple pain syndromes, and significant
worsening of the quality of patient’s life [23].

Increased production of nitrogen oxide (NO)
is believed to assist cell death and brain injury [25].
Protein PSD-95 belonging to the family of proteins
containing PDZ-domain in central synapses binds
to subunits of NMDA-receptor (NR2A and NR2B)
[26], which results in increased production of nitro-
gen oxide (NO). Presumably, interaction between
protein PSD-95 and neuronal synthetase of nitro-
gen oxide (nNOS) leads to occurrence of thalamic
pain in mice.

Experimental data. The experiment included
CPSP modeling on mice. The hemorrhage model
was created by administration of type IV collage-
nase or 0.9% NaCl solution into unilateral ventral
posterior medial nuclei and ventral posterior lateral
nuclei of thalamus,. Additionally, small molecular
inhibitor of interaction of PSD-95 and nNOS
(ZL006) [27] or solvent (5% NaHCO,; + 2% Tween-
80) was administered intraperitoneally. Thus, there
were the following groups of in the experiment:

1) First group of mice receiving ZL006 or sol-
vent by intraperitoneal administration; , 30 minutes
later, type IV collagenase or 0.9% NaCl solution was
administered into thalamus nuclei. The groups are
marked as follows:

1.1) solvent + type IV collagenase;

1.2) ZL006 + type IV collagenase;

1.3) solvent + 0.9% NaCl solution;

1.4) Z1.006 + 0.9% NacCl solution;

2) The second group of mice received intra-
thalamus nuclei type IV collagenase or 0.9% NaCl
solution; then, 30 minutes later, ZL006 or solvent
was administered intraperitoneally.The groups
were marked as follows:

2.1) type IV collagenase + solvent;

2.2) type IV collagenase + ZL006;

2.3) 0.9% NaCl solution + solvent;

2.4) 0.9% NaCl solution + ZL006.

The study demonstrated mechanical allody-
nia, thermal hyperalgesia, and cold allodynia in
groups 1.1, 2.1, 2.2, on day 1, 3, and 5 of the exper-
iment. In groups 1.3, 1.4, 2.3, 2.4, no changes were
evident. Preliminary intraperitoneal administration
of ZL006 in group 1.2 significantly ablated features
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HbIE Apa U BeHTPaJbHbIE 3aHeO0KOBBIE SAApa
Tajslamyca — KoJiareHass! IV tuna nim 0,9% pac-
tBopa NaCl. JIonmo/THUTeIbHO BHYTPUOPIOMIMHHO
BBOAWJIM MAaJIbI MOJIEKYJISIPHBIA HWHTUOUTOP
B3anMogericTBrsA PSD-95 n nNOS (ZL006) [27] i
pactBopureJib (5% NaHCO, + 2% TBun-80). Takum
00pa3oM, B 9KCIIepUMEHTE OBIJIH IPEeICTABIEHbI
cJieiyIolye Tpynnbl MbIIIel:

1) TlepBas rpyrina MbIIIei: BHyTPUOPIOIINH-
Hoe BBegeHue ZL006 uiaum pacTBopuTesis, 3areM
gepes 30 MUHYT B AIpa TajlaMyca — KoJljlareHas3y
IV Tuna nim 0,9% pacteop NaCl.

1.1) pacTBOpUTEJIb + KOJLIareHasa [V tumna;

1.2) ZL006 + roJsiareHasa IV tumna;

1.3) pactBopuTesb + 0,9% pactBop NaCl;

1.4) Z1.006 + 0,9% pactBop NaCl;

2) Bropas rpynna MblIIe: B iipa Tajiamyca
CHavaJia BBOAMJIY KoJltareHasy IV tuna uiu 0,9%
pacrBop NaCl, 3arem yepe3 30 MUHYT BHyTpUOPIO-
meHHo — ZL006 niau pacTBOPUTEIb.

2.1) kosutarenasa IV Tuma + pacTBOpUTEJIb;

2.2) koJuiiarenasa IV tuna + ZL006;

2.3) 0,9% pactBop NaCl + pacTBopuUTEJIb;

2.4) 0,9% pactBop NaCl + ZL006.

B pesynbrare ncciienoBaHusa JOKa3aHO, YTO B
rpynmnax 1.1, 2.1, 2.2, Ha 1, 3, 5 IeHb 9KCIIEpUMEHTA
perucTpupoBagach MexaHW4ecKasl aJIJTOOUHUSA,
TepMHUYeCKasi TuIepare3us U X0JI000Bast AIJIONH-
HuA. Brpynnax 1.3, 1.4, 2.3, 2.4 naHHbIe U3BMEHEHUA
OoTCyTCTBOBaJIH. [IpeaBapuTeIhHOE BHYTPUOPIO-
IIMHHOE BBeJeHrne ZL006 B rpymiie 1.2 3HaYUTE Ib-
HO CHU KaJI0 TiposiBaeHusi CPSP 1o cpaBHEHMIO C
peayasraramu B rpynmnax 1.1, 2.1, 2.2. To ects, ZL006
Hapymaetr B3aumopneiictBue PSD-95 ¢ nNOS u
NpeJloTBpalliaeT BbI3BAaHHOE KoJijiareHasdou IV
THUIIA UHIYIIMPOBAHHOE TaJaMUUEeCKOU Iopaske-
Hue. [locnenyomiee 3a BBeleHUEM KOJlIareHasbl
IV tuna BBegenue ZL006, He BaMsIeT HA TaJaMHU-
YecKyl0o 0O0JIEBYI0 THUIIEPYYBCTBUTEJHHOCTD,
BBI3BAHHYI0 KPOBOU3JIMSAHUEM. JTO F'OBOPUT O
TOM, 4YTO y’Ke Jpyryue MeXxaHu3Mbl UI'PaloT POJIb B
nepenayu curHasoB Mexny NMDA-penentopa-
mu, 6estkoM PSD-95 1 nNOS, korya 60/1eBO Iy ThH
yKe akTUBUpPOBaH [28].

CylecTBy10T JBe THIIOTe3bl, IIOATBEpK1al0-
mue poJib NLRP3 [29] (uHdIamMMacoma — 1UTO-
30JIbHBIA  0esloK, Nod-momo6HBIA perenTop
cemerictBa NALP) B opmupoBanuu tajsamMuye-
ckoii 6ostu. AktuBarusi NLRP3, yepes kacmasa-1-
cuUrHasIbHBIN NyTh [30], a Tak sKe IOCPEeACTBOM
MMPONTO33d, BBI3BIBAET IIOBPEKIEHUE KOPHI
TrOJIOBHOTO MO3ra, IPUBOJA K YMEHBIICHUIO HUC-
XOOAIIUX IIPOEKIUOHHBIX BOJIOKOH K TajaaMycy.
Takoe coOCTOsHME IPUBOJUT K YMEHBIICHUIO
BhIOpOCA raMMa-aMHUHOMACJSTHON KHUCJIOTBI, YTO
YBeJIMYMBaET BO30YIMMOCTh HEMPOHOB BeTpoOa-
3aJILHOIO Axpa Tajamyca [31]. Ipyroe npearoso-
skeHue — aktuBanuda NLRP3 npuBogur K ycusie-
HUIO BOCIAJIMTEJIbHONW peaKIUU MHUKPOTJIUU.

of CPSP compared to the findings in groups 1.1, 2.1,
2.2. Thatis, ZL006 interfered with the interaction of
PSD-95 and nNOS preventing induced thalamic in-
jury caused by type IV collagenase. ZL.006 adminis-
tration following administration of type IV collage-
nase did not affect thalamic pain hypersensitivity
caused by hemorrhage. Data suggest that other
mechanisms play a role in transmitting signals be-
tween NMDA-receptors, protein PSD-95 and nNOS
when pain pathway is already activated [28].

There are two hypotheses confirming the role
of NLRP3 [29] (inflammasome — cytosolic protein,
a Nod-like receptor of the NALP family) in thalamic
pain. NLRP3 activation, via caspase-1-signal path-
way [30] and mechanism of pyroptosis, causes
brain cortex injury resulting in reduction of de-
scending projection fibers to thalamus. The latter
leads to lowering the release of gamma-aminobu-
tyric acid, which increases excitability of neurons
in ventrobasal nucleus of thalamus [31]. The other
suggestion is that NLRP3 activation leads to inten-
sification of the microglia’s inflammatory response.
Continuous inflammation causes changed release
of gamma-aminobutyric acid in reticular nucleus
of thalamus, which is followed by disturbed func-
tioning of interneurons in ventrobasal nucleus,
promoting CPSP development. Though CPSP treat-
ment is difficult and limited, targeting the NLRP3
to abrogate its activation might be a promising
therapeutic approach for CPSP [32].

Clinical data. Vartiainen et al. examined 42
patients with unilateral thalamic stroke. Patients
were divided into 2 groups: the first group included
31 patients with CPSP, the second one was com-
posed of 11 patients without CPSP. In both groups,
MRT confirmed injury of one or more vessels sup-
plying blood to thalamus. Other reasons of neuro-
pathic pain, such as shoulder ankylosis, os-
teoarthritis, spasticity and contractures, were
excluded [33]. Thalamus nuclei affected by a stroke
were determined by superimposition of MRT data
using the human thalamic atlas by Morel et al.
(1997) in all sections. After individual identification
of the affected region, the findings were pooled into
2 groups, with CPSP and without CPSP. The ap-
proach allowed delineation of thalamus regions de-
pending on the lesion location within specific nu-
clei, or the lesion with no clear margins. In parallel,
every thalamic nucleus was dichotomized (yes/no)
depending on whether it was or was not injured in
a particular patient. A nucleus was considered af-
fected when the lesion contour included a part of
the nucleus at least in one plane of the atlas. The in-
vestigation findings have shown that in CPSP pa-
tients, the maximal similarity of lesions was ob-
served in the pulvinar anterior nucleus in 58-64%
in one direction of section and in 97% when all sec-
tions were consolidated. In non-CPSP patients, the

maximal convergence of lesion was in ventral pos-
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ITocTostHHOE BOCIIaJIeHNE BbI3bIBAET U3MEHEHUE B
BBICBOOOKIEHUY raMMa-aMUHOMACJISTHOIM KM CJIO-
Thbl B PETUKYJIAPHOM fAApe Tajaamyca, 3a KOTOPbIM
cJieyeT HapylieHne paboThl HHTEPHEUPOHOB B
BEHTPO-0a3aJIbHOM sI/IPE, CIIOCOOCTBYIONINX pas-
Butuio CPSP. Xorsa neuenue CPSP 3aTpynHeHo u
OrpaHWYeHoO, HalleJMBaHNe HA MHTUOUPOBaHUeE
aktuBanyuu NLRP3 MoskeT ObITH ITepCIIeKTUBHBIM
TepareBTUuYeCKUM noaxonoM aiisg CPSP [32].

Kaunnyeckne gaHHbIe. Vartiainen et al.
obcyieqoBasi 42 TalMeHTa C OMHOCTOPOHHUM
TaJTaMUY€eCKUM MHCYJIBTOM. [TarineHThI Ob1TH pas-
JleJIeHbl Ha 2 FPyNIbL: B IepBOl — 31 manueHT ¢
CPSP, Bo BTOpoOii — 11 marnuentoB 6e3 CPSP. B
06ewnx rpymnmax ¢ nmomoibio MPT noaTBepskieHo
MOBPEsKIEeHYE ONHOIO MJIM HECKOJIBKUX COCYOB,
KPOBOCHAOKAIOIINX TaaaMycC. BbITA UCKITIOYEeHBI
JIpyrue MPUYUHBI HEUPOIIAaTHYeCKOU O0JIH, TaKkue
KaK I1JIe4eBOU aHKUJI03, OCTE0APTPUT, CHACTUY-
HOCTb U KOHTPAKTYpEI [33]. [IopaskeHHbIE NHCY/Ib-
TOM sifpa Tajiamyca OBLIM ONpeJeJsieHbl ITyTeM
HaJIO’KeHUsT TaHHbIX MPT Ha TaiTaMUdecKuil atiac
yesoBeka Morel et al. (1997) Bo Bcex cpesax. [Tocsie
WHIUBUAYAJIBHOIO OIIpefeJsIeHUsI MOpaskeHHOU
o6sacTu, pes3yabTaTbl OBIIN OOBEOWHEHBI B 2
rpynnbl, ¢ CPSP u 6e3 CPSP. Takoii moxo/; 103BO-
JINJT Pa3rpaHUYUTh 00J1aCTH TajaMyca B 3aBUCH-
MOCTH OT TOTO, T7Ie JJOKAJIN30BaJI0Ch ITIOPAKEHNE,
B I[IpeJie/IaX KOHKPETHBIX Aep WU IToPpasKeHne He
nMeJI0 YeTKHuX rpanun. [lapanenpHOo Kaskmoe
TaJIJaMU4Y€eCKOe PO I0JIy4aI0 JUXOTOMUYECKYIO
KJIacCU(UKAIUIO (1a/HEeT) B 3aBUCUMOCTH OT TOTO,
OBIJIO JTM OHO OBPEXKIEHO Y JAHHOTO TallueHTa.
Anpo cuurasoch 3aTPOHYTHIM, KOrAa KOHTYP
MopakeHUs1 BKJIIOYAJI YaCTh AApa, 0 MEeHbIIEN
Mepe, B OJHOM IJIOCKOCTU amiaca. Pe3ynbTaThl
HCCJIeJ0BaHMs IOKAa3aJIn, 4YTo y nnanuesTos ¢ CPSP
MaKCUMaJIbHAsI CXO’KeCTh MOpa’keHni HabIroa-
Jach B IlepefHeM sAape IMOAYILIKWA TajgaMyca B
58-64% npu OIHOM HalpasJeHUU cpe3a U B 97%
Mpu 00 beTMHEHUH BCEX CPE30B. Y MAIMEeHTOB 0e3
CPSP makcuMaJsibHasA KOHBEPTEHIUSA TOPAsKEeHU
ObLTa B BEHTPAJbHOM 3aHeIaTePATLHOM SITIPE, C
50-67% CXOOUMOCTH B €JVUHUYHBIX Cpe3dax ariaca 1
B 82% cJryuaeB pu 00'beATHEHNH BCeX cpe3oB. Ho
IOpaskKeHue ITOro sApa IPUCYTCTBOBAJIO U B I'PYII-
1ie ¢ 60JIEBBIM CHHIPOMOM B 68%. YV 4 TallEHTOB C
NOpakeHHueM IepeTHero Aapa IoAYLIIKY TajJaMyca
He 061710 CPSP, BO3MOYKHO, YTO OBbI BLI3BATh 3HAYH -
TeJbHOE yXy[IIeHNe IlepeJady 110 CIMHOTAIaMu-
YeCKOMY TPaKTy, HE0OX0IMMO OpasKeHHE TAHHOTO
sITpa B OllpeieieHHOM o0beMe [34].

Bomnpockl KOMILJIEKCHOH Tepamuu. TakTuKa
JIeYeHUsI 3aBUCUT OT XapaKTEPUCTHUKU OOJIH:
JIOKA/IM3allU, THTEHCUBHOCTH, 3(p(DEeKTUBHOCTHU
MIpebIAyInero gedeHus. [[iis mosydeHus Haubo-
Jiee KOHKPETHOU U JIOCTOBEPHON MHMOPMAIUU O
XapaKTepUCTUKe 60JIH, ee JIOKATU3aIIUH HCIT0JIh-

3YIOTCS IITKAJIBI ¥ OTIPOCHUKM (Tabsmiia). Hanbo-

terior lateral nucleus, converging reaching 50-67%
in single sections of the atlas and 82% upon consol-
idation of all sections. At the same time, lesion of
that nucleus was also present in the pain syndrome
group in 68% of patients. Four patients with af-
fected pulvinar anterior nucleus did not have CPSP;
probably, this nucleus was affected in a certain vol-
ume to cause significant worsening of transmission
via the spinal thalamic path [34].

Combined therapy issues. Management de-
pends on pain characteristics: its location, inten-
sity, efficacy of previous treatment. To obtain most
specific and reliable information about pain char-
acteristics and its location, scales and question-
naires are used (table). Among scales and question-
naires, the McGill Pain Questionnaire and visual
analog scale (VAS) are most commonly used in clin-
ical practice and studies [35].

CPSP management is combined including
pharmacological and non-pharmacological meth-
ods. Pursuant to the guidelines of the European
Federation of Neurological Societies (EFNS), the
drugs of choice for CPSP are Pregabalinum,
Gabapentinum, and Amitriptylinum. In case of low
efficacy of a prescribed therapy, it is possible to use
weak and potent opioids [36]. Pregabalinum and
Gabapentinum belong to the class of anticonvul-
sive drugs and have a structural similarity with
GABA. In response to a pain impulse, they block a2-
0-subunits of calcium channels, preventing release
of glutamate and P substance into synaptic cleft. In
this way, pain transmission from the peripheral to
the central neuron is stopped, as a result, sensitiza-
tion and pain intensity lessen [23].

A group of scientists from Iran published an
investigation of the analgesic action of
Gabapentinum, which involved 93 patients suffer-
ing from post-stroke thalamic pain. After adminis-
tration of Gabapentinum for a month, pain less-
ened in 60% of cases, and the suggested daily dose
of 600 mg led to significant clinical improvement
without side effects [37].

Also, in order to study Gabapentinum efficacy,
Yang E et al. carried out experiments on rats with ex-
perimental hemorrhagic stroke in the thalamic re-
gion. 2 weeks after administration of Gabapentinum,
rats developed tolerance thereto, which necessitated
rising of the drug dose [38]. Subsequent experiments
undertaken by that group of scientists have demon-
strated that tolerance to Gabapentinum appeared
due to decreased expression of calcium channels’
a20-1 subunit in thalamic neurons, which is ex-
plained by the fact that after hemorrhage into thala-
mus, the level of ¢2-d-subunit in rats increased and
on week 3 fall down, which coincided with appear-
ance of Gabapentinum tolerance [39].

The efficacy of Lamotriginum and Pregabal-
inum was examined in a placebo-controlled study
involving 45 CPSP patients. The study established
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PexomeHtyeMble HIKAJIbI M ONIPOCHUKH JJIsI OLIEHKH 00JIH.
Ha3Banmue OnucaHue METOTUKU IIpenmyniecrBa HepocraTku
BusyaJibHO- TlarmeHT OTMeYaeT TOUKY, COOTBETCTBYIO- 1. IIpocToTa 1 yno06cTBO 1. He maeT Ka4yeCTBEHHYIO
aHaJIoroBast 11yI0 BBIPAYKEHHOCTH 00JIM, HA HETPAJlyU- B UCIIOJb30BAHUY; XapaKTepPUCTUKY 60J1n
mkasa (BAIIl). posauHO# 10 cM stuHelike. C 06paTHOI 2. Ymo6CTBO JIJIs CTaTUCTUIECKOM 2. 3aBACUMOCTB OT IMO-
(Visual Analog TOpOHBI /1151 Bpaya HAaHECEHBI CAHTUMET-  00paboTKY; [IMOHAJIBHOM COCTABJISIIO-
Scale, VAS) cpoBble aesnenusi. Cirabast 6016 — 3. Yno06Ha 11 OIleHKHU JUHAMUKN 11eH, T.€ OT CyO'beKTUB-
1—4 6asta, ymepeHHast 60J1b u 3¢pperTUBHOCTHU JTedeHUs (T0JIOKHU- HOTO OIIyIIeHus 601,
(5—6 6aJ110B), cuJIbHAsI 00JIb TeJIbHAsA JUHAMUKA CYlLLeCTBEHHA, opora BOCHPUATHUA.
(7—10 6a/1oB). MogudunupoBaHHasi €CJIY pa3HUIla MesKay PeabIayIIuM
BAIII - ¢ 1BeTOBOM MapKUPOBKOM. 7 HAacTOAIMM 3HavyeHneM BAIIT
0oJibIe 13 MM).
BepbanbHass ~ MHTeHCHMBHOCTB 60/1M OnMChIBaeTcs onpe- IIpocToTa 1 ygo0CcTBO PaccumnTana ToJIbKO
peuTHHTrOBasA JieJIeHHBIMHU TEPMUHAMH B IMANIa30HE B UCITOJTb30BAHUH. Ha CJTyYan ¢ HapacTaHUeM
IIKaJja ot 0 (get 60J1u) 10 4 (cuIbHAsI 60JIB)/ CHJIBI OOJIN.
(Verbal Rating wsu 5 (HeBbIHOCUMAsI 60JIB).
Scale, VRS)
OnpocHuK OIpOCHUK cofepKUT 20 MO3UIUN OIpPOCHUK MOKHO CUUTATh KOMOUHK 1. CJIOKHOCTh TEPMUHOB,
Mak-T'uia CO CJI0BaMH, pasfie/IeHHbIX Ha 3 IIKaJIbI: POBaHHBIM CIIOCOOOM OLIEHKU 00JIH, He0O0X0IUMOCTh 00b-
(McGill Pain 1. CeHCcOpHasA MIKaJa JaeT KaYeCTBEHHYIO TaK Kak OTpaskaeT KauyeCTBEHHbIEe SICHATH MallieHTaM HEKO-
Questionnaire, oreHKy 60/ (PKry4asi, CTPEJISIONIAs U T.7). U KOJIMYeCTBEeHHbIE XapaKTePUCTUKY, TOpbIe CJIOBA.
MPQ) 2. ApderTuBHas 11KaIa OTPA’KAET OTHO- A TAK’KE OTHOIIIEHUeE NanueHTa K 6oy 2. COMHEHUsI B CTaOUJIb-
IIeHre manueHTa K 60Ju (60J1b 3JIUT, HOCTH U COfIEpPIKaHNN
BBI3bIBAET CTPAx U T.1I). THOJIKJIACCOB.
3. OBOJIIOATUBHAS IIKaJIa OTPAYKAET
MHTEHCUBHOCTEL 00Ji1 Kak VRS (5 crerneHeii:
cnabast, yMepeHHasi, CUJIbHasl,
CHUJIbHEMHIIIasi, HeBBIHOCHUMas ).
Kpatkuit OnpOCHUK MO3BOJISIET OIIEHUTD: 1. OmpoCHMK JjaeT He TOJIBKO Koande- He 1aeT KauyeCcTBEHHYIO
OIPOCHHUK 1. Jlokanuaauio 6014 (ManueHT oTMe- CTBEHHYIO OIIeHKY 00J11, HO ¥ OTpa- OIIEHKY 00JIH
60Jtm (Brief 4aeT MeCTO Ha PUCYHKe) JKaeT BJIMsIHHUE 00/ Ha Ka4eCTBO
Pain Inven- 2. IHT€HCUBHOCTD OOJIU 110 TPAlyMpoOBa-  SKU3HU.
tory, BPI) HHOH IIKaJIe 3a ocJaeHue 24 yaca 2.IIpocroTa B UCIIOJIL30BAHUY,

(oTmesbHAS IIKAJIA 1JIs1 C1ab0H, cpeqHen
¥ CaMO¥ CHJIBHOM 60J11)

3. OueHKy 3¢ (P eKTUBHOCTH JTeKapCTBe-
HHOU Tepanuu

4. Biinsiaue 60711 Ha cephl XKU3HU
(CIOCOOHOCTH IMOJTyYaTh YOBOJIBCTBUE,
OTHOILIEHUSI C JIIOAbMH, (PU3UIECKYIO
AKTUBHOCTB)

BO3MOYXHOCTb IPUMEHEHU S JaxKe
Y CaMBbIX TAKEJIbIX OOJIBHBIX.

Critical-Care
Pain Observa-
tion Tool
(CPOT)

OuenunBaer 4 HeBepOAIbHbIX TIOKA3ATEJIS:
1. Beipaskenue auna

2. IBU>KeHUs Tesia

3. MbleyHoe HanpspkeHue. OLieHKa na-
CCUBHOI'O crubaHus U pasrudaHus
BEpPXHUX KOHEYHOCTEH

4. CHHXpOHU3AIUs C PeXKUMOM BEHTHU-
JIAANUM (MHTYOAIMs UIIM TPAXeoCTOMa)
WJTH BOKAJIU3AUSA y 9KCTYOMPOBAHHBIX
TaIeHToB

Ka?}(ﬂblﬁ U3 NIepevYrcJaACHHbIX TokasareJjen

OIIEHWBAETCA B 3aBUCUMOCTH OT CTEIIEHN
BBIPasKeHHOCTH OT 0 10 2. MUHUMaJIbHOE
3HaYeHMUe UHTeHCUBHOCTH 60.11 0,
MaKChUMaIbHOEe — 8

I/ICHOJII)SYBTCH Y IalilM€HTOB B OTAEJIEHUN

MHTEHCUBHOU Tepalunu, B TOM 4ucCJjie

Ny nanueHToOB B KPUTUYECKUX COCTOSAHUSAX,

C HapyIIeHHeM CO3HAHMsI, @ TAK)Ke
Yy UHTYOUPOBAHHBIX OOJIBHBIX

Jlee MCIIOJIb3yeMble M3 IIKaJ U OINPOCHUKOB B
KJIMHUYECKOU MPAaKTUKe U UCCJIeJOBAHUIX — 3TO
onpocHUK Mak-I'nia 1 BU3yajabHO-aHAJI0roBast
mkaJia (BAII) [35].

Jleuenne CPSP saBJIsseTcs KOMILJIEKCHBIM, U
BRJTIOYAET B ce0s1 hapMaKoJoTHYeCKe U Hedap-
MaKOJIOTH4YeCKOe MeToAbl. B cooTBeTCTBUU C
pexkoMenganusaMu EBpomneiickoit penepariii HeB-
posorudeckux coobmectB (EFNS) nmpemaparamu
BBIOOpa A5 sieueHus:t CPSP saBjsioTcs nperaba-
JINH, TabanmeHTHH W aMUTPUNTAINH. B ciydae

that both drugs assist abatement of pain and allo-
dynia [41]. In respect of other drugs belonging to
the group of anticonvulsants, low efficacy of ther-
apy in that group of patients was shown [41, 42].
Amitriptyline was the first antidepressant that
turned out effective and safe in patients with cen-
tral post-stroke when dosed at 75 mg per day [41].
Selective serotonin reuptake inhibitors (SSRI):
Fluvoxaminum, Paroxetinum, and serotonin and
noradrenalin reuptake inhibitors (Venlafaxinum,
Duloxetinum) can also be used for patients with
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Recommended scales and questionnaires for evaluation of pain.
Name Method Description Advantages Disadvantages
Visual Analog A patient highlights the point correspon 1. Easy and convenient to use; 1. Does not provide quali-

Scale (VAS) ding to pain manifestation on a non-
graduated 10-cm ruler. The reverse side
is graduated at centimeter intervals for
the physician. Evaluation by scoreing:
mild pain -score 1—4, moderate

pain — score 5—®6, severe pain —

score 7—10.

Thee modified VAS has color markings.
2. Convenient for statistical processing;
3. Convenient to assess therapy dynamics
and efficacy (positive dynamics is signifi-
cant if the difference between the previous jective feeling of pain,
and current VAS score exceeds 13 mm).

xtative characterization

of pain

2. Depends on the emo-
tional component, i.e. sub-

threshold of perception.

Verbal Rating  Pain intensity is described in specific Easy and convenient to use. Is designed only for cases
Scale (VRS) terms within the range of 0 (no pain) of increasing pain.

to 4 (severe pain)/ or 5 (unbearable pain).
McGill Pain The questionnaire contains 20 items The questionnaire can be regarded 1. Complexity of termino-
Questionnaire, with words, which are divided into a combined pain assessment technique  logy, the necessity of ex-
(MPQ) 3 scales: as it reflects both qualitative plaining some words to pa-

1. The sensory scale give the qualitative and quantitative characteristics tients.

evaluation of pain (burning, as well as patient’s attitude to pain 2. Doubts as regards stabi-

lightning, etc.). lity and content of sub-

2. The affective scale reflects classes.

the patient’s attitude to pain

(pain makes angry, evokes fear, etc.).

3. The evolutive scale reflects pain

intensity as VRS (5 degrees: mild,

moderate, severe, severest, unbearable).
Brief Pain The inventory allows assessing: 1. The inventory not only provides Does not provide a qualita-
Inventory (BPI) 1. Pain location (a patient marks a quantitative assessment of pain tive assessment of pain

the point on a figure)

2. Pain intensity according to

a graduated scale for the last 24 hours
(separate scales for mild, moderate,
the severest pain)

3. Evaluation of drug therapy efficacy
4. Pain influence on spheres of life
(the ability to relish, relations

with people, physical activity)

but also reflects the influence of pain
on the quality of life.

2. Easy to use, can be applied even
for the severest patients.

Evaluated 4 nonverbal indices:

1. Expression on the face

2. Movements of the body

3. Muscle tension. Assessment of passive
bending and extension of upper extremities
4. Synchronization with the ventilation
mode (intubation or tracheostoma)

or vocalization in extubated patients.

Each of the above indices is evaluated
depending on the level of manifestation
within the range of 0 to 2. The minimal
pain intensity is 0, the maximal — 8

Critical-Care
Pain Observa-
tion Tool
(CPOT)

It is used in ICU patients including
critical patients, patients with impaired
consciousness, also in intubated patients.

HU3KOU 3(p(PEeKTUBHOCTU HA3HAYEHHOTO JIEYeHU I
BO3MOYKHO KCIIOJIb30BaHUE CJIA0BIX U CUJIBHBIX
orronaoB [36]. [IperabasuH 1 rabareHTHH OTHO-
CATCA K KJIACCYy aHTUKOHBYJIBCAHTOB WU HWMEIOT
cTpykTypHOe cxonctBo ¢ TAMK. B oTBet Ha 6oJe-
BOU IMIYJIBC OHU OJIOKUPYIOT ¢:2-0-Cy0beTMHUITHI
KaJbIIMEBBIX KAHAJIOB, YTO IIPEIIATCTBYET BBICBO-
00sKIeHuIO TTyTaMara v cyoctannyu P B ciHanTH-
YecKyIo mesb. TakuMm obpa3oM, mpeKpamaeTcs
nepemavya 6oy ¢ mepudgepuvIecKoro Ha IeHT-
paJIbHBIN HeUpOH, B pe3yJbraTe yMeHBIIAeTCs
CEeHCUTH3AIMA U MHTEHCUBHOCTE 00J1u [23].
I'pymma yuenbix m3 Mpana omyOJiMkoBasia
HCCJIefoBaHNe aHaJIbreTUYeCKOro AeicTBus rada-
IICHTHAHA, B KOTOPOM Yy4YaCcTBOBaJIO 93 manueHTa C
MTOCTUHCY/JIBTHON TaslaMudeckoir 6osbio. Tlocie

npuema rabaneHTHHAa B TeYeHUe MecAana 00J1b

central post-stroke pain. Shimodozono et al.
showed in a study that Fluvoxaminum significantly
lessens pain in CPSP patients during the first year
after a stroke [43]. The rest of the afore-mentioned
drugs are used in neuropathic pain therapy but
there are no data concerning treatment of CPSP pa-
tients [41].

An investigation of efficacy of weak opioids
has shown that Tramadolum, in the mean dose of
121+61.6 mg / day, decreases the intensity of cen-
tral post-stroke pain [44].

The efficacy of Methylprednisolonum was in-
vestigated in a retrospective study in patients with
central post-stroke pain. Methylprednisolonum was
prescribed in six-day courses, the starting dose being
24 mg and reduced by 4 mg a day, which led to a con-
siderable abatement of pain syndrome [41]. Re-
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yMeHbIINIACh B 60% ciay4aes, a IpemjaraemMas
cyTo4Has 1o3a 600 Mr jaBaJjia 3SHa4UTEeIbHOE KIIMHU-
Yyeckoe ymydreHue 6e3 moboyHbIx apderTos [37].

Tak sxe c 11eJ1b10 uccieqoBanus 3 PeKTuB-
HocTu rabanedaTruHa Yang E 1 ero coaBToOpHI IIpo-
BeJIM 9KCIIEPUMEHTHI Ha KPbICaxX C HCKYCCTBEHHO
CO3JaHHbIM FreMOpparn4ecKyuM NHCYJIBIOM B TaJjla-
MHUYecKoU obacTu. Uepes 2 Hee/ i TpUMeHeHU T
rabareHTHHA Y KPbIC Pa3BMUJIACH TOJIEPAHTHOCTD
K HEMY, 4TO ITOTPeO0BAJIO ITOBBIIIIEHHS 1035 IIpe-
napara [38]. Ilocaenyiomniye sKCIepuMeHThI 9TON
IPyNIIbI yY€HbIX [IOKA3aJIH, YTO II0IBJICHUE TOJIe-
PaHTHOCTH K TrabareHTUHY CBSI3aHO C YMeHbIIIe-
HHEM 3KCITpeccuu a20-1 cyObeTUHUITHI KabIue-
BbIX KAaHAJIOB B Ta/laMHUYECKHX HelpoHax. ITO
00'BSICHSIETCSI TEM, YTO TIOCJIE KPOBOUSIUSIHUSA B
TaIaMyC YPOBEHB (2-0-CyObeUHUIIBI Y KPBIC YBe-
JIMYMBAJICS, & HA TPeThel HeJlesle — YMeHbIIascs,
4TO U COBIIAJAET C MOSABJIEHNEM TOJIEPAHTHOCTH K
rabamneHTHHYy [39].

9dHEeKTUBHOCTH JTAMOTPHUIKIHA U TTperada-
JIMHA M3y4ajach B IJaneb0-KOHTPOJIUPYEMOM
uccjaeqoBanum Ha 45 namueHTax ¢ CPSP. B uccine-
JIOBAaHWM YCTAaHOBJIEHO, 4TO 00a Ipemnapara cro-
COOCTBYIOT CHUKEeHMIO 60JiH 1 ayutonuHuu [40]. B
OTHOILIIEHUHN JPYIrUX IIpenaparoB I'PYIIbl aHTHU-
KOHBYJIbCAHTOB IIOKa3aHa HHU3Kasg 3P QeKTuB-
HOCTB JIEUEHUSI B 9TOM rpyIIIe NalueHToB (41, 42].

AMUTPUNITUIVH OBLI ITEPBLIM aHTHUIETIPEC-
CaHTOM, KOTOPBIN OKa3aJsicsi 9(pPpeKTUBHBIM U O€e3-
OITaCHBIM y MAIlUEHTOB C IleHTPaJIbHOU IMOCTUH-
CYJIBTHOU OOJTBIO TIPH HUCIIOJIF30BAHUH €T0 B J103€
75 MTI' B CYyTKHU [41].

CeJleKTUBHbIE HWHTHUOUTOPHI 0OpaTHOrO
3axBaTa ceporoHuHa (CHO3C): ¢JyBOKCaMUH,
MMAapOKCETUH M MHTUOUTOPHI 0OPATHOTO 3axBaTa
CEpOTOHMHA W HOpaJpeHasnHa (BeHJaadakcuH,
JIYJIOKCETHH) TaKKe MOTYT MCII0JIb30BaTbCA I
JledeHUusl TalMeHTOB C I€HTPAJbHOW IOCTHUH-
cynsrHOU 607b10. B cciienoBanvu Shimodozono
M COaBT. OBLJIO IOKa3aHO, YTO (PJIYBOKCAMUH,
3HAYUTEJILHO YMeHbIIaeT 00Jb y MarueHToB C
CPSP B TeueHume mmepBOro roga Iocje UHCYJIbTa
[43]. OcTanpHBbIe BBIIIENIEpeYrCIIeHHbIE TTpenapa-
ThI UCIIOJIb3YIOTCS B Tepaluy HeUponaTudecKoi
00JI1, HO JaHHBIX M0 Je4YeHuIo anueaTosB ¢ CPSP
HeT [41].

HccnenoBanve 9(p¢peKTUBHOCTH CJIA0BIX
OMMMOUJIOB MOKa3aJio, YTO TPaMajioJl B CpeaHeln
nose 121+61,6 Mr/cyT. CHUYKaeT HUHTEHCUBHOCTD
IeHTaJIbHOU ITOCTUHCYJIETHOM O0stn [44].

9dHERTUBHOCTD METUIIITPETHU30/I0HA ObIIa
W3y4YeHa B PETPOCIEKTUBHOM MCCJIENOBAHUM Y
MalMeHTOB C I[eHTPAJbHOU MOCTUHCYJIBTHON
60J1b10. MeTUITIPETHN30/I0H Ha3HAYAJICSI IIIECTHU-
JTHEBHBIMU KypCaMU CO CTapTOBOU 1030M 24 MI' U
CHUYKEHNEM JI03bI HA 4 MT B JIeHb, UTO IPUBEJIO K
3HAYUTETHHOMY CHIKEHUIO D0JIEBOTO CHHAPOMA
[41]. HemaBHO OBIT OITyO/IMKOBAH KJIMHUYECKUAN

cently, a clinical case of successful use of Pred-
nisolonum at a background of Gabapentinum in a
comorbid patient with central post-stroke pain and
chronic kidney disease. As a result of combined ther-
apy, the dose of Gabapentinum was lessened [45].

Among non-pharmacological methods of
post-stroke pain treatment, the efficacy of transcra-
nial magnetic stimulation (TMS) and deep brain
stimulation (DBS) has been proven best of all.

Transcranial magnetic stimulation (TMS)
possesses a good neurorehabilitation potential for
post-stroke patients [46, 47]. The principle of action
of this method consists in generation of electro-
magnetic impulses causing depolarization of motor
cortex neurons’ membranes and subsequent cas-
cade of descending excitations on a-motoneurons
and peripheral nerves [48]. Rhythmic TMS (rTMS)
is multiple application of short magnetic impulses,
which manifests in formation of new synaptic con-
nections, activation of preserved neurons of pre-
central cortex, restoration of interhemispheric bal-
ance [49]. In an experiment on rats, in the
conditions of experimental ischemic stroke, a new
property of rTMS was discovered: it ability to stim-
ulate differentiation of transplanted human embry-
onic stem cells into neural stem cells [50]. Selection
of the optimal mode and frequency of stimulation
is still an open question. Kobayashi M. et al. carried
out an open-label single-arm study that has shown
that application of rTMS in M1 region once a week
in the mode of 10 sessions, 10 seconds each, with
5 Hz stimulation frequency is effective except for
the cases of severe dysesthesia. Regarding adverse
reactions, the method is safe because only a short-
term mild discomfort in the hairy part of the head
was observed [51]. In another case, rTMS applica-
tion in the same region but using the frequency of
10 Hz during 10 consecutive days led to consider-
able lessening of pain that was observed for 8 weeks
[52]. In a recent investigation of pTMS, the tech-
nique of robot-assisted neuronavigation was uti-
lized in patients with central post-stroke pain. As a
result, it was established that rTMS with a fre-
quency of 20 Hz is safe for the treatment of CPSP
patients, the analgesic effect is cumulated during
the first 4-5 sessions and maintained for 2 weeks
minimum and in some cases — after a year of treat-
ment. During 6 years, the participants conducted
over 1000 sessions of rTMS wherein no adverse
consequences were observed [53].

Deep brain stimulation (DBS) is used in pa-
tients experiencing pain resistant to conservative
treatment [54]. DBS is a neurosurgical intervention
consisting in insertion of a special device (electrode)
into the brain for transmission of electric impulse
generated by a neurostimulator [55]. Mechanisms
underlying DBS are likely to consist in modulation
oflocal neurons and simultaneous induction of ac-

tion potentials in neighboring axons, effect at the
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ciydail a¢p(peKTUBHOrO IpUMeHeHsI TPeJTHNU30-
JIoHa Ha (poHe MpreMa rabarneHTrHa y KOMOpOU/I-
HOM MaIMeHTKHU C [IEeHTPaJbHON IOCTUHCYJIETHON
00JIBI0 W XPOHUYECKOW 00J/Ie3HbI0 II0YeK. B
pesy/ibrare KOMOMHHUPOBAHHOM Tepanuu OblLia
CHIKeHa 103a rabamenTuna [(45].

Cpenu HedapMaKOJOTUYECKUX METO/I0B
JIedeHH I IOCTUHCYJIBTHBIX 00J1eil HanboJiee ToKa-
3aHa 3((PEeKTUBHOCTh TPAHCKPAHUAIBHOU Mar-
HuTHOU cTuMyIisinyd (TMC) 1 iryOOKOM CTUMYJTS -
muu moara (I'CM).

TpanckpaHuajbHasA MarHUTHasA CTUMYJIA-
must (TMC) o6J1aaeT XopoIruM Helpopeaduu-
TAMOHHBIM ITOTEHIIUAJIOM 111 IOCTUHCYJIBTHBIX
00JbHBIX [46, 47]. [IpUHITATI TEHCTBUSI 9TOTO METO-
Jla 3aKJII0YaeTCs B reHepaluy 3JIEKTPOMAarHuT-
HBIX UMITYJIbCOB, IIPUBONAILINX K JeI0JsApu3alun
MeMOpaH HEPOHOB MOTOPHOU KOPBI U JaTbHEM-
1eMy KacKaay HUCXOASIIUX BO30yKIeHUN Ha
-MOTOHEUPOHBI U TleprudepryiecKkre HepBhI [48].
Purmuueckass TMC (pTMC) mipeicTaBJisieT co00i
MHOTOKPAaTHOEe MPpUMeHeHNEe KOPOTKUX MAarHuT-
HBIX UMITYJILCOB, YTO NPOsIBJIsieTcsl B oOpa3oBa-
HUHW HOBBIX CUHAIITUYECKUX CBA3EU, aKTUBAIIUN
COXpaHEHHBIX HEMPOHOB TPEleHTPATLHON KOPHI,
BOCCTAaHOBJIEHUHY MESKIIOJTyTIIapHOTO Oasranca [49].
B skcnepuMeHnTe Ha KpbICax B YCJIOBUAX UCKYC-
CTBEHHO CO3JaHHOI'0 HMIIEeMHUYeCKOI'0 WHCYJIbTa
OTKpPBIJIOCH HOBOe cBo¥cTBO PTMC — cmoco6-
HOCTb CTUMYJIUPOBATh MU epeHIpoBKY TPaHC-
TJIAaHTUPOBAHHBIX 9MOPUOHAIBHBIX CTBOJIOBBIX
KJIETOK yesoBeka (human embryonic stem cells) B
HepBHBbIE CTBOJIOBBIE KJIETKH (neural stem cells)
[50]. BEIOOp ONTUMAIBLHOTO PEsKMMa M YaCTOThI
CTUMYJIALUNA OCTAETCA OTKPBITBIM BOIIPOCOM.
Kobayashi M. u coaBTOpbl IpOBeIN OTKPBITOE
HEKOHTPOJIMpyeMOe MCCJIefOBaHue, KOTopoe
TOKa3aJ1o, 4To ucroJb3oBanue pTMC B obJtacTu
M1 pas B Hegesro B peskume 10 ceancos mo 10
CEeKYH/JI C 4aCTOTOH cTUMyasaAnuu 501 sBisgercs
3 (PEeKTUBHBIM, KDOME CJIYYAEB TAKEJOU TU33-
cTe3uu. MeToj ABJIsIeTCsI 0e30MaCHbIM, TaK KaK U3
He)KeJIaTeJIbHBIX peaKIuil HabJIi0aaacs TOTbKO
KpaTKOBPEMEHHBIN CJIa0bIN TucKOoM@OpT B 00J1a-
CTU BOJIOCUCTOM YacTH ToJI0BHI [51]. B apyrom city-
yae npuMeHenre pTMC B aHaJIOTUYHOU 00J1aCTH,
HO ys3ke ¢ yactoTroil 10 ['1] B TeueHUe MocjenoBa-
TeJbHbIX 10 nHell NpuUBes0 K 3HAYUTEIbHOMY
YMEHbBIIIeHUI0 00JIM, KOTOpoe HabJII0a10ch Ha
NpoTsAYKeHUu 8 HeleJsib [52]. B HegjaBHeM ucciaeno-
Bauuu pPTMC HUCIT0JIb30BaAJI METO] POOOTU3UPO-
BAaHHOU HeWpOHABUTAIIUM Yy MAIlUEHTOB C I[eHT-
panbHOM IMMOCTUHCYJIBTHOR 60J1b10. B peaysbrare
ycranoBJsieHo, uTo pPTMC c wacrotoii 20 I'p 6e3-
omacHa AJisi JedeHus manueHToB ¢ CPSP, ananbre-
TUYECKOe IefICTBUE KYMYJIUPYeTCsI B TeueHue rep-
BbIX 4-5 ceaHCOB U TOAJep;KUBAaeTcs Ha
NPOTSYKEHNUU KaK MUHUMYM 2 HeZleJb, 4 B HEKOTO-

PBIX CJIydasXx U I10CJIE roga JIEYeHUud. B Teuenue 6

level of neuron connections [56]. A recent study has
demonstrated positive influence of DBS also on the
affective component of pain in post-stroke patients
[57]. DBS electrodes are implanted most frequently
into periaqueductal and periventricular grey matter,
medial and lateral ventrocaudal thalamus nuclei
and posterior limb of internal capsule [58]. Deep
stimulation of motor cortex lessens the intensity of
central post-stroke pain at least by 40% whatever
the type (hemorrhagic or ischemic) and location of
a stroke (thalamic or non-thalamic), and electrode
position (epidural or subdural). It was also observed
in the study that a positive result in preoperative
transcranial magnetic stimulation might be a crite-
rion for a selection of patients for DBS [59].

The method’s advantage is the possibility of
treating several post-stroke symptoms in a patient
concurrently. A clinical case has been published
when electrodes were implanted into two parts of
the brain during one surgery for central post-stroke
pains and dystonia. The treatment turned out more
effective because lessening of post-stroke pains ne-
cessitated frequent adjustment of the stimulation
program [60].

Compared to TMS, deep brain stimulation has
a number of disadvantages: invasiveness, high
price of the equipment, severe complications, pa-
tient’s attachment to the operating surgeon or spe-
cial center for adjustment of the stimulation pro-
gram, requirement for specialist care, patient’s
training. One of the ways to address the issues of
expanding practical application of DBS is to teach
neurologists to handle neurostimulators and man-
age such patients, establish specialist centers in re-
gions for patients to receive qualified help wherever
their operation has been carried out [61].

Acupuncture. A comparative investigation of
the efficacy of acupuncture versus Pregabalinum
has been carried out. Results were evaluated after
a4- and 8-week treatment; the efficacy of acupunc-
ture amounted to 50% approximately. In the same
investigation, blood substance P and -endorphin,
which significantly decreased after needle therapy,
were monitored [62]. Application of acupuncture
for thalamic pains turned out more effective than
Pregabalinum. Also, there are studies discussing the
efficacy of combined use of bee venom and
acupuncture. However, due to a small size of the
sample, larger investigations are required [63].

Stellate ganglion block is traditionally used
for upper extremity’s regional pain syndromes. A
clinical case has been recently published wherein
that method of analgesia was used for post-stroke
thalamic pain in the right upper extremity and right
side of the face in a 66-year woman. As a result, pain
abatement and reduction of the dose of analgesics
for a month after the block was noted [64].

Early neurorehabilitation. Comprehensive
early neurorehabilitation is a promising direction to
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JIET y4aCTHUKHU TpoBesin Gosiee 1000 ceaHCOB
pTMC u ipu 3TOM He HaOJIIOIAI0Ch KaKUX-JTN00
HeOJIaroPUATHBIX TTOCJIEICTBUI [53].

Iiry0okast cTUMYJISIIIUS TOJTOBHOTO MO3Ta
(I'CM) ucniosib3yeTcs AJs JedeHus1 6oJielt, ped-
PaKTepHBIX K KOHCEePBAaTUBHOMY JICYEHHUIO [54].
I'CM nipenicraBysieT OO0 HEHPOXUPYPTHUIECKOE
BMeIIATeJbCTBO, 3aKJAI0YAIOIIeecss BO BBeJeHUE
CIIenuaJbHOI0 YCTPOMCTBA B TOJIOBHOW MO3T
(a;mekTpoma) AJisl mepefadyu JIEKTPUUECKOTO
HUMITYJIbCA, TeHepUpPyeMOro HepoCTyMYJIATOPOM
[55]. Mexanusmbl, Jeskaimiue B ocHoBe ['CM,
BEPOATHO, 3aKJIIOYAIOTCS B MOAY/IALNAYN JIOKAJIb-
HBIX HEWPOHOB M OJHOBPEMEHHOU HHIYKINU
IMOTEHIINAJIOB JeHCTBUA B OJIM3JIEKAIINUX aKCO-
Hax, BO3/IeliCTBUU HA YPOBHEe HEHPOHHBIX CBsI3eN
[56]. B HeraBHEM HUCCJIeJOBAHUU IIPOIEMOHCTPU-
poBano, 4yTo 'CM BJIHsIET NOJOKUTETBHO U HA
apHEeKTUBHBIIA KOMIIOHEHT OOJTU Y TIOCTHUHCYJIBT-
HBIX OOJIBHBIX [57]. HanboJiee 4acTo 3JIeKTPOIbI
o1 'CM MMIUIaHTUPYIOT B IIepUAKBEeAyKTaJb-
HO€ U NepUBEHTPUKYJIAPHOE Cepoe BelleCTBO,
MeJHaJbHOe U JaTepajbHOe BEHTPOKayJaJbHbIe
sipa TajaMyca U 3aJHIOI0 HOKKY BHYTpeHHel
Karcyssl [58]. [mybokas CTUMYIAIAS MOTOPHOHI
KOpbI CHU’KAET UHTEHCUBHOCTH I€HTPaJbHOU
MTOCTUHCYJIBTHOM 6011 Kak MUHUMYM Ha 40% BHE
3aBUCUMOCTHU OT THUIIA (reMOpparuyeckuil miu
UIIeMUYeCcKuH), JoKaaAu3aluy NHCyIbTa (Tana-
MYyC UJIA HeTaJaMHu4ecKas JIOKaJanu3alnus) U pac-
TTOJIOKEHUE JJIEKTPO/IA (3AMUAYPaTbHOE NITH Cy0-
nypasibHOe). Tak sKe B HMCCJAETOBAaHUM OBIIO
OTMeUeHO, YTO I0JIO}KUTEIbHBIN pe3y/bTaT IIpei-
oIepalroHHON TpaHCKPaHUAJTbHON MarHUTHOM
CTUMYJISIIIAY MOMKET OBITh KpHUTepueM orbopa
nanueHToB a5 I'CM [59].

[IpermyiiecTBa MeTona — 3TO BO3MOYKHOCTD
JIEYCHU y NallMeHTOB HECKOJIbKUX IIOCTUHCYJIBT -
HBIX CHMIITOMOB OJHOMOMEHTHO. OmyO0JIMKOBaH
KJIMHAYECKUH CJTydail MMIIaHTAIU 3JIEKTPO0B
B JIByX yY4aCTKaxX FOJIOBHOTO MO3ra B Te4eHNe OTHON
onepanuu IJid JedeHUs IeHTPAJTbHBIX MOCTUH-
CYJIBTHBIX O0J1el ¥ IUCTOHWH. JIeueHre 0Ka3aaoch
bosiee a(pHEKTUBHBIM, TaK KaK /11 YMEHBIIIEHUS
MTOCTUHCYJIBTHBIX 00J1€W TPUXOAUIIOCH YacTO KOP-
PEeKTUPOBATh IPOrpamMMmy CTuMyJiAnuu [60].

[iry6okast CTUMYJIATIIAS MO3Ta, 10 CPAaBHEHUIO
¢ TMC, uMeeT psj HeJOCTaTKOB: NTHBA3UBHOCTD,
BBICOKAsi CTOMMOCTH OOOPYIOBaHUS, TAKEJbIE
OCJIOKHEHUSIMU, IPUBSA3AHHOCTH ITAIleHTa K O1e-
pUpYOLIEMYy XMPYPry U/ CIIeIHAJIN3UPOBAHHOMY
LIEHTPY [JJI1 KOPPEKLIUYU IPOrPaMMBbI CTUMYJIALINH,
HeOo0XOMMOCTBIO CITEINAJIN3NPOBAHHOTO YX0/1a,
TpeHuHra nanueHTta. OOUH W3 NyTel pelieHus
po0JieM, CBSI3aHHBIX C PACIITUPEHNUEM ITpaKTUye-
ckoro nnpumeHennss ICM — aTo o6y4yeHre HEBPO-
JIOTOB paboTe ¢ HEWPOCTUMYJISITOPOM U BEJIEHUIO
TaKWX NAI[MEHTOB, CO3/laHNe B PETHOHAX CIelha-
JIN3UPOBAHHBIX IIEHTPOB, T1Ie 60JIbHbIE MOTJIN ObI

prevent development of thalamic syndrome. Many
authors point out that the earlier rehabilitation is
commenced (within the first 2 post-stroke weeks),
the better is the prognosis [65-67]. This is explained
by the fact that during early recovery period, nerv-
ous system remodeling and replacement of func-
tions lost take place more intensively, which is di-
rectly related to neuroplasticity processes [68].

Mirror therapy (MT) is considered an efficient
method of early rehabilitation of patients. The
method is based on the principle that pain occurs
due to inconsistence between the efferent com-
mand of the brain (‘arm to rise’, for instance) and
afferent answer about performance (in the end, the
arm does not move and proprioceptive information
from muscles is not supplied). At the background
of no sensory response, thalamus and brain cortex
remodeling takes place. Therefore, if one ‘deceives’
the brain by supplying visual information instead
of tactile and proprioceptive information one can
render action on the reorganization of sensory
structures, counter-inhibiting intact but function-
ally inactive neurons during early post-stroke pe-
riod. The role of mirror neurons cannot be ruled
out, too [69, 70]. The advantages of MT are its easy
access and usage [71]. A clinical case has been pub-
lished when MT turned out effective for CPSP 5
years after a thalamic stroke. Larger investigations
are necessary to draw further conclusions [72].

A promising direction of CPSP management is
the virtual reality (VR) technique. VR allows utiliz-
ing many modern technological achievements: 3D
computer graphics, special headsets and gloves,
stereo headphones and inertia sensors, also VR
combined with brain-computer interface technol-
ogy [73]. The mechanism of action of the VR tech-
niques is that during ‘immersion’ into virtual real-
ity, the intensity of processing of incoming pain
impulses decreases thanks to distraction of atten-
tion from pain sensations, thus, the psychological
factor in pain pathogenesis is offset. At the cellular
level, this phenomenon manifests in decreased ac-
tivity of neurons in specific regions of the brain [74].
VR helps abating patient’s pain feeling by 30-50%,
which is comparable with the effect of potent anal-
gesics, moreover, the said method is free of side ef-
fects [75]. Today, VR is widely used in pediatric prac-
tice for phantom pains [76], also during the early
post-stroke period, together with physical exer-
cises, to restore the function of paretic extremities
[77, 78]. VR has not been studied for treatment of
central post-stroke pain, yet.

Thalamic syndrome in newborns. Neonatal
thalamic hemorrhagic stroke causes high preva-
lence of neurological complications [79, 80]. Mor-
bidity data vary greatly and comprise 1-12 cases
per 100,000 children by some sources [81]. Other
studies reported high incidence (46%) of thalamic

hemorrhage [82]. The findings of the International
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[10JTy4aTh KBaJU(UIIMPOBAHHYIO IIOMOIIb He3aBU-
CHMO OT TOTO, Te UX ollepupoBasu [61].

AxynyHKTypa. [IpoBOAnI0CE CpaBHUTEJIb-
Hoe ucciaegoBanue 3 HeKTUBHOCTU aAKYITyHKTY-
pbI 1 iperabanvaa. OIeHKa pe3ysIbraToB MPOBO-
auJack Iocje 4 U 8-HemeJIbHOTO JieueHUs,
3(p(PEKTUBHOCTDH AKYMYHKTYPhI COCTABMJIA OKOJIO
50%. B aTOM sKe nccaeqoBaHU BeJId MOHUTOPUHT
KOHIleHTpanuu cyocrannuu P u B-aunopduHa B
KPOBH, KOTOPBIE II0CJIe UIVIOYKaJIbIBAHUS CYIIe-
CTBEHHO CHUYKAJINCH [62]. [IpuMeHeHne aKyIIyHK-
Typbl TOpPU TaJTaMHYECKUX OOJAX OKa3aJI0Ch
addeKTUBHEee WCIOJL30BAHUS IIperadbaanHa.
TaryKke CyIIeCTBYIOT MCCJIEJOBaHUsI, B KOTOPBIX
paccmarpuBaeTcs 3(pHEeKTUBHOCTh COBMECTHOTO
NIPYMEHEeHU TYeINHOI0 s1a ¥ aKyyHKTyphL. Ho
Tak Kak BhIOOpKaA HeOOJIbIIIast, TO TpedyeTcs mpo-
BejeHue 00Jiee MacCOBbBIX MCCJIeq0BaHul [63].

Biokana 3Be314aToro raurivuA TPa UuIOH-
HO HCIIOJIb3YyeTCA AJIA JIeYeHUs pernoHapHBIX
00JIEBBIX CHUHIPOMOB BepXHEHd KOHEYHOCTH.
HenaBHo OB OTyOJTMKOBAH KIWMHUYECKHUH CITy-
4Yall, B KOTOPOM 3TOT MeToj 00e360IuBaHUS
HCI0JIb30BAJ/IH IIPU IIOCTUHCYJIBTHOU TasaMuye-
CKoOI1 60JTH B TIpaBO¥ BEpXHEH KOHEYHOCTH U ITpa-
BOU CTOpOHE JINIIA Y SKEHIUHBI 66 J1eT. B peaynb-
Tare 0TMEYaJIOCh CHUKeHNe 00JIM M YMEeHbIIIeHNe
J103bl AHAJIbTETUKOB B TeuyeHHe Mecsla IIocjie
OJ10KagbI [64].

PanHsa HelipopeabuiauTamusa. Komriekc-
Hasl paHHSSA HeUpopeadbuIUTaINS sIBJISIETCS TIep-
CIIEKTUBHBIM HallpaBJIeHUEM IJIA [Ipeaylpeskie-
HUS PasBUTHUs TaJaMHUYECKOTO CHHIpPOMA.
MHorue aBTOpPBI OTMEYAalOT, YTO YEM paHbIIe
Havara peabuynTanys (mepBble 2 HeJe /U TOCTUH-
CYJIBTHOTO IIEPUO/Ia), TeM JIy4llle IIPOrHo3 [65-67].
ITO 0O'BACHSIETCS TEM, YTO B pAHHUH BOCCTAHOBH-
TeJbHBIN Tepuop 6oJiee aKTUBHO ITPOUCXOIUT
repecTpoiika HEPBHOU CUCTEMbI U BOCIIOJTHEHHE
yTpaueHHbIX (PYHKIWHI, YTO HAIPSIMYIO CBSI3AHO C
MpoIleccamMy HEUPOTJIaCTUYHOCTH [68].

OnauM u3 3 (PEKTUBHBIX METO/IOB paHHEN
peabuauTanuy OOJBHBIX CYMTAETCS 3epKaJTbHAST
tepanus (3T). [TpuHIMI MeToaa: 6015 BOSHUKAET
13-3a HECOOTBETCTBUA a(pdhepepeHTHON KOMAH/IbI
Mo3ra («pyka ofHuMalcsi», HaripuMep) u apde-
PEHTHOI'O OTBETAa O BBIIIOJIHEHNUY (PyKa B UTOTe He
JIBUTAETCS ¥ TPOTIPUOIIENITUBHASA MH(OpMAIIUS OT
MBIIIIL He TocTynaet). Ha ¢poHe oTCyTCTBUSA CEH-
COPHOT0 OTBeTa BO3HUKAET IEpeCTPOiiKa TaJaMy-
ca W KOpBbI TOJOBHOrO Mo3ra. CjaenoBaTeabHO,
ecsil «0OMaHyTh» MO3T, MPEJOCTABUB €My 3pH-
TeJbHYI0 UH(pOPMAIIUI0 BMECTO TAKTUIBHONH U
MPOTIPUOIMIITUBHOMN, MOYKHO BO3/1€ICTBOBATh Ha
peopra’nusalnio CCHCOPHBIX CTPYKTYp, pacTopMa-
SKMBasi COXpaHHbIe, HO (PYHKI[MOHAIBbHO HEAKTUB-
Hble HEUpPOHBI B paHHEM BOCCTAaHOBUTEJHLHOM
nepuoge Iocjie MHCyJbra. He ncriaodaerca u

PpOJIb 3epKaJIbHBIX HEUPOHOB [69, 70]. [Tpenmy1ie-

Pediatric Stroke Study have shown that in the mor-
bidity structure, more than a half of all cases of
sinus thrombosis of the brain diagnosed during in-
fancy and childhood is due to newborns [83, 84].

In newborns, thalamic stroke is more often
unilateral, though various injuries of various struc-
tures of the brain rather than thalamus only are
possible, too. Typical clinical symptoms of injury
during the acute period include loss of conscious-
ness of varying degrees of manifestation, convul-
sive readiness or convulsions [79].

In a long term, 10-67% of children develop a
range of disturbances in nervous system develop-
ment: infantile cerebral paralysis, epilepsy, cognitive
dysfunctions [82]. After a past unilateral lesion, the
loss of thalamus volume reaches 19 to 94%. Irre-
versible changes take place mostly in medial and
dorsal nuclei. These injuries lead to white matter de-
struction and ventriculomegalia. A cortex thickness
assay did not find asymmetry in the hemisphere
[86]. Follow-up monitoring of children with unilat-
eral hemorrhagic thalamic stroke shows thalamus
atrophy without neurological symptoms while chil-
dren suffered from a gross lesion of thalamus de-
velop epilepsy. Long-term neurologic outcomes de-
pend on the hemorrhage size and location [79].

After a thalamic hemorrhagic stroke, epilepsy
is formed most frequently [79, 82, 85]. Newborns
with a thalamic hemorrhage without a diffuse cere-
bral injury feature a high risk of developing an
epileptic fit during slow wave sleep (35%) or focal
epilepsy (14%). The incidence of symptomatic
epilepsy in children with past history of neonatal
convulsions is 18 to 25% during the first year [86].

Electroencephalographic signs of an epileptic
fit during slow wave sleep are early symptoms pre-
ceding cognitive disturbances. Regular annual elec-
troencephalography during sleep in children with
past history of thalamus injury might improve
recognition of an epileptic fit during slow wave
sleep. Early diagnosis might help parents and care-
givers of a child while subsequent treatment might
improve the outcome of nervous system develop-
ment [80].

Considerations for teaching the specialist.
Management of central post-stroke pain is a topical
issue, so it is necessary to consider the possibility
of studying this type of pain syndrome within the
program of continuous professional education of
physicians specializing in different disciplines. Tak-
ing into account the importance of the nosology
under examination, we think it would be most ap-
propriate to include ‘Pain Management’ as a disci-
pline in the education program. In the course of
discipline study, the ‘simulated patient’ methodol-
ogy where the roles of the ‘patient’ and the ‘physi-
cian’ are played by the students themselves would
be used. This methodology enables students to sys-
tematize their knowledge of nervous system
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crBa 3T — 9TO JOCTYIIHOCTD U IPOCTOTA UCII0JIb-
3oBaHuA [71]. Ony6JIMKOBaH KIUHUYECKUHN CITy-
4yaii, B koropoM 3T okasanacek apderTuBHa A5
neuyenus CPSP yepes 5 jeT nocJie Ta;ilaMu4ecKoTo
WHCYJIBTA. [IJIs1 MaIbHEeHITNX BBIBOJJOB HEOOXOIM -
MbI 00JIee MACCOBBIE UCCJIeI0BaHuA [72].

[lepcrieKTUBHBIM HAlpaBJIEHUEM JeYeHUs
CPSP sBJjisieTcss MeTO, BUPTYaaIbHOI peaTbHOCTU
(BP). MeTon BP mo3BoJisseT uCIoabp30BaTh MHOTHUE
COBpPEMEHHBbIE TeXHHUUYeCKHue IOCTHsKeHus: 3D
KOMIIBIOTEPHYIO TPad UKy, CleliiajabHble IJIEMbI
U Ilep4YaTKH, CTepeOHayIIHUKNA 1 NUHEePLIUOHHbIE
IaTYNKH, a Tak:ke BP cOBMECTHO ¢ TEXHOJIOTHEN
MO3T — KOMIIbIOTep uHTepQeiica [73]. MexaHuam
IeiicTBusi MeTona BP B ToM, 4TO BO BpeMs «I10rpy-
SKeHHUs» B BUPTYyaJbHBIA MUD yMeHBIIAeTCs
WHTEHCUBHOCTh 00pabOTKU BXOIANINX 00JIE€BBIX
HMIIYJIbCOB 3a CYeT OTBJICYEHUs BHUMAHUSA OT
00JIEBBIX OIIYIIIEHUH, ¥, TAKUM 00pa3oM, HUBEJIH -
pyeTcsi ICUX0JIOTUYEeCKUH (paKkToOp B aroreHese
6os11. Ha kK71€TOYHOM YPOBHE 3TOT (DEHOMEH TIPO-
SIBJISIETCSI B YMEHBIIIEHUN aKTUBHOCTU HEMPOHOB
criermuuyecknx obsracrei mosra [74]. Ilpumene-
Hue MeTonoB BP mosBoJisger CHU3UTL 00JIeBbIE
omrymienuda nanyuenTa Ha 30-50%, 4TO COIIOCTaBU-
MO C e ICTBUEM CUJIbHBIX 00€300/IMBAIOIINX ITpe-
[1apaToB, IPU 9TOM YKa3aHHBII MeTO He BbI3bIBa-
eT mo6ovYHbIX 3P ekToB [75]. B HacTosIIEE BpeMs
MeTox BP akTHBHO HMCIIOJIB3yeTcA B Iieguarpude-
CKOI1 IPaKTHUKe, IJIsI JIeueHUsT (PaHTOMHBIX O0J1ei
[76], a Takke B paHHEM IIOCTUHCYJIBTHOM IIEpUOAe
JJII BOCCTAHOBJIEHUS (PYHKUIMU MapeTUYHbIX
KOHEYHOCTed B KOMOMHAIUM C (PU3UYECKUMU
yrpaskHeHusamu [77, 78]. Mcciaenosanus BP njia
JIeUeHUS IeHTPATbHBIX TOCTUHCYJIBTHBIX O0JIel
ellle He TPOBOJINJIUCE.

TanaMu4YecKUH CHHIPOM Y HOBOPOXKJEH-
HbIX. HeoHaTanbHbBIN TaTaMUYECKU reMopparu-
YeCKUH WHCYJIBT 00YCI0BJINBAET BHICOKYIO YaCTO-
Ty HEBPOJIOTMYECKUX nocsaeactsuii [79, 80].
IMauHabIE 0 320071€BAEMOCTH CUJIBHO Pa3HATCA. B
OJHUX MCTOYHUKAX YKa3bIBAIOTCA JaHHble 1-12
caydaeB Ha 100 000 nmeteit [81]. JIpyrue aBTOpPSHI
COO00IIAIOT 0 BBICOKOI YacToTe (46%) pas3BUTUSA
TaJlaMU4YeCKOTO0 KpOoBOU3AUAHUA [82]. JlaHHBIE
MesxkayHapOgHOTO ITefuaTpuYeCcKoro uccaegoBa-
HUSI MHCYJIBTa TOKa3aJIv, 4YT0 B CTPYKTYpe 3aboJe-
BAEMOCTH HA JI0JII0 HOBOPOYKIEHHBIX IPUXOIUTCS
0oJlee TIOJIOBMHBI BCEX CHHYCHBIX TPOMOO30B
TOJIOBHOTO MO3ra, JUarHOCTUPOBAHHBIX B MJIa-
JIeHYEeCKOM U 1eTCKOM Bo3pacre [83, 84].

TajlaMyruecKuil HHCYJIBT Y HOBOPOSKAEHHBIX
qare ObIBaeT OJHOCTOPOHHUM, XOTS BO3MOSKHBI
BapUaHThI IIOBPEKICHUs Pa3/JIMYHbIX CTPYKTYP
He TOJIbKO TajlaMyCd, HO W TI'OJIOBHOI'O MOS3ra.
XapaKTepHbIMA KJWHUYECKUMH [MpPU3HAKAMU
MMOBPEsKIEHUsI B OCTPOM ITepUO]Ie ABJISAIOTCA OTe-
ps CO3HAHUS Pa3JIMYHON CTENEHU BbhIPA’KEHHO-
CTH, CyJOPO’KHasA TOTOBHOCTh WJIU Cyoporu [79].

anatomy and physiology, identify the most signifi-
cant pain syndromes including post-stroke thala-
mic pain, carry out their differential diagnostics
and pain intensity assessment using different
scales, learn to word the clinical diagnosis and pre-
scribe treatment. All this would provide physicians
a full picture of the mechanisms of central post-
stroke pain development [87].

Conclusion

Post-stroke pain management is becoming a
priority direction of public healthcare; in this con-
nection, the attention of physicians specializing in
allied disciplines is focused on rehabilitation of
post-stroke patients. The most promising preven-
tive measure is neurorehabilitation, which is better
to commence within the first two post-stroke
weeks. Thalamic syndrome diagnosis and evalua-
tion of management efficacy should be carried out
using special scales and questionnaires. The avail-
able medications allow prescribing an individual
treatment regime taking into account patient’s pe-
culiarities. Combined CPSP therapy includes both
pharmacological and non-pharmacological meth-
ods including transcranial magnetic stimulation
and deep brain stimulation.

Post-stroke thalamic syndrome in newborns
has specific long-term outcomes. If adult patients
develop various pain syndromes, the most com-
mon complication in children is epilepsy. There-
fore, pediatricians, pediatric neurologists have to
address issues aimed at early diagnosis of this dis-
ease and develop a program of individual monitor-
ing of a child, which in the end will improve the
long-term outcomes of thalamic syndrome.

In view of the high relevance of the topic, there
is a requirement for teaching physicians specializ-
ing in different disciplines as part of the program of
continuous professional education.

B ornanennom nnepuogey 10-67% nereit pop-
MUpPYeTCsl CIIEKTP HapylleHUd B pa3BUTUU HEPB-
HO¥ CHCTEMBI: JeTCKUH 1epedpaabHbINA Tapaind,
3NMJIENICUsI, KOTHUTUBHBIE AUCHYHKIUU [82].
ITocJie mepeHeceHHOTr0 OGHOCTOPOHHETO ITI0paske-
HUs IOTepsi oObeMa TajaMyca cocTaBJseT oT 19
o 94%. HeobpaTrnMble N3MEHEHUsT TTPOUCXOISAT
NIpEeuMyLIeCTBEHHO B MEeINaJIbHOM U JOPCAIbHOM
Anpax. ITU NOBPEKICHUS IPUBOIAT K IECTPYK-
nuy 0eJIoro BemiecTBa M BEHTPHUKYIOMETAJIHN.
KosmuecTBeHHOE onpeneieHue TOMIUHBI KOPBI
He BbIABUJIO aCUMMETPHUU B oJiyiapud [85]. [Ipu
KaTaMHECTHYeCKOM HaOJTIOIEHNH y IeTeH C OTHO-
CTOPOHHUM IreMOpparudyeCcKuM MHCYJIETOM TaJla-
Myca HabJrofaeTcst arpodus Tamamyca 6e3 HeBpo-
JIOTUYECKUX CHMIITOMOB, TOTAA KakK y JeTel,
TepeHecIuX O0IMUpPHOe MOpaskeHNe TalaMyca,
¢dopmupyercs anuiiencusi. OTganeHHble HEBPO-
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JIOTUYeCKHe UCXOMIbI 3aBUCAT OT padMepa 1 JIOKa-
JU3aly KpOBOUBJIUAHUSA [79].

[locsie TanaMuuecKOro reMopparunv4ecKoro
WHCYJIBTa HanboJiee 9acTo G OpMUPYeETCsI AITHATIET -
cud [79, 82, 85]. ¥ HOBOPOKIAEHHBIX C TaJaMu4e-
CKUM KPOBOUBJIUSTHIEM, O€3 PacIpoCTPaHEeHHOTO
1epebpaJibHOTO TTOBPEXKIEHUSA, UMEETCS BBICO-
KU PUCK Pa3BUTHUSA AMMUJIETITUYECKOTO MPUTIaIKa
BO BpeMs MejyieHHOM ¢asbl cHa (35%) wuau
doranbHOM anuerncuu (14%). Yactora pa3BUTHUSA
CUMIITOMaTU4YeCKOM 3IIUJIETICUH Y IeTell ¢ HeOHa-
TaJILHBIMHU CyLOpPOraMH B aHaMHe3e, Ha IIepBOM
rofy YKU3HU COCTaBJidgeT oT 18 no 25% [86].

dJekTpoaHiedasorpapuieckre NIpusHaku
3MUJIENITUYECKOTO MMPUINAIKA BO BpeMs MeJJIeH-
HO¥ (hasbl CHA SBJISIOTCS PAHHUMU, U TIpeJIiie-
CTBYIOT KOTHUTHUBHBIM HapylleHusAM. Perynspasle
esKero/IHbIe 3aMMCH 3JIEKTPOaHIledaorpaduu BO
CHe y leTell C IOBpesKIeHreM TajlaMyca B aHaMHe-
3e MOI'yT YJIy4YLIUTh PACIIO3HABAHUE JIIUJICIITUYe-
CKOT0 IPUMAJIKka BO BpeMsi MeJlJIeHHOH a3kl CHA.
PaHHsIA MMarHocTUKa MOKeT MOMOYb POUTEIIAM
1 JINI]aM, OCYIIECTBJISIONIAM YX0J 3a pe0eHKOM, a
IocJjenyolee JieYeHrue MOYKeT YIIy4IIUTb Pe3yJib-
TaThl PAa3BUTHUs HEPBHOU cucTeMbI [80].

BompockI 00y4ueHHsI cCrienuaanucToB. Jleue-
HHE IeHTPaJbHBIX ITOCTUHCYJIBTHBIX OOJIell —
aKTyasibHasg IMpobJseMa, IMO3ITOMY HeOoOXOIUMO
paccMoTpeTb BO3MOKHOCTb U3Y4€HUA 3TOr0 BUIA
00JIeBOTO CHHIpOMAa B paMKaxX IPOTPaMMbI
HeIpepbIBHOTO MPO(eCcCHoOHAJILHOTO 00pa3oBa-
HUSI Bpauell MHOTUX CIelMaabHOCTEN. YUUThIBAs
3HAUYMMOCTh M3y4aeMOH HO30JIOTHH, Ha Halll
B3IIsA HauboJee Iejieco00pasHO BKJIOYUTH B
nporpamMmy oOydYeHUsl NHUCHUNINHY «JledeHue
6oJtr». Bo BpeMsi M3yueHusI TUCITATIIMHBI UCTIOJTh-
3yeTcsI MeTOIMKA «CUMYJINPOBAHHbBIM MAllUEHT», B
KOTOpPOH «IallMeHTa» M «Bpada» UrpalOT CaMu
oby4Jaromuecsi. ITa METOAMKA ITO3BOJISIET y4aCT-
HUKaM CUCTEMaTU3NUPOBATh 3HAHUA 110 aHATOMUU
U (pu3noorum HepBHOW CUCTEMBI, BBISIBUTH Hal-
boJiee 3HAaUYMMBble 0OOJIEBbIE CUHIPOMBI, B TOM
YHCJIe TOCTUHCYJIBTHYIO TaJIJaMAYECKYI0 OO0JIb,
MIPOBOJUTH UX AU depeHInalbHYI0 TUarHOCTUKY
U OLIEHKY MHTEHCUBHOCTH C IPUMEHEHUEeM pas-
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JIMYHBIX IIKAJI, HAyYUTbCA (POPMYIUPOBATH KJIU-
HUYECKUU JUarHo3 W Ha3Hayvarhb JieueHue. JTO B
COBOKYIIHOCTH JaeT BO3MOKHOCTh BpadaMm II0JIy-
4UTH MMOJIHOE ITPeCTaBJIEHNE O MeXaHU3Max pas-
BUTHS [IEHTPATHHON TOCTUHCYJIBTHOH 0011 [87].

3akJrouenue

JleueHre TOCTUHCYIBTHOH 60OJIV CTAHOBUTCS
NIPUOPUTETHBIM HaIlpaBJIEHUEM 3[IpaBOOXpaHe-
HUsI, B CBSI3U C YeM, BHUMaHUe Bpayell CMesKHbIX
CIIeNMaJIbHOCTEN aKIIEeHTUPYeTCsT Ha peaduinTa-
WY TAIMEHTOB C MHCYJIETOM. Hanbosiee mepcrek-
TUBHBIM NOPOQPUIAKTUYECKUM MepOIpUsITHEM
CUYWTaEeTCsI paHHsS HellpopeabumTamnusi, KOTO-
PpYIo Iiesiecoob6pa3Ho HAavaTh B ITEPBBIE IBE HEHETU
IIOCTUHCYJBTHOTO Ilepuofa. [ljisg NUarHOCTUKU
TaJaMUYeCKOT0 CHUHAPOMA, a TaKKe OIleHKU
3(ppeKTUBHOCTH TPOBOAMMOTO JIEUEHH I, HEOOXO-
JIUMO HCIIOJb30BaTh CIeNuaJu3UpPOBAHHbIE
IIKAJIbl U OIIPOCHUKU. VIMelolinecs: MeIuKaMeH-
TO3HbIE CPEAICTBA IO3BOJISIIOT HA3HAYUTD NHIUBU-
IYyaIbHYIO CXEMY JIEUYeHUsI, C Y4€TOM OCOOEHHO-
creii manumeHTta. KommiekcHass tepanuss CPSP
BKJIIOYaeT (papMaKOJOTUYECKUE U HE MeTUKaMeH-
TO3HbIE METOIUKH, B TOM YHCJIe TPAHCKPaHUAIb-
HYI0 MarHUTHYIO CTUMYJISIITAIO ¥ TUTyOOKYIO CTUMY-
JISIIIMIO TOJIOBHOTO MO3ra.

[ToCTUHCYIBTHBIN TaTaMUYEeCKUI CUHIIPOM Y
HOBOPOYKJIEHHBIX UM€eeT CBOU OTJaJleHHbIe UCXO-
Ibl. Ecu y B3poC/bIX NalieHTOB (hOpMUPYIOTCS
pasim4HbIe 60JIEBbIE CUHIPOMBI, TO y A€Tel Hau-
0oJ1ee YaCThIM OCJIOYKHEHVEM SIBJISIETCS JITUJIEN-
cusl. B cBs13U ¢ ueM, leuarpam, JETCKUM HEBPOJIO-
ram HeoOX0JMMO pelaTh 3a/ia4d, HalpaBJIEHHbIE
Ha paHHIOIO JMAarHOCTHKY 9TOTO 3a00JIeBaHMsl, pas-
pabarpiBaTh  TpOTpPaMMy  HHIWUBUAYAJIHHOTO
Ha0JTIoIeHNs 32 pe0EHKOM, YTO B KOHEYHOM UTOTE
VIYYIIAT OTJaJeHHBble HCXOMAbl TaJIaMHUYeCKOTO
CHUHJpOMA.

YuUTBhIBasA AKTYaJIbHOCTD IIPEICTABIEHHON
TEMBI, CYIIIECTBYeT HEOOXOIMMOCTb O0y4eHHUsI Bpa-
4yell pa3/IMYHBIX CHeNUaJbHOCTEN U BKIIOUEHUE
ee B IIpOrpaMMy HEIPePbIBHOTO PO eCCuOHAIb-
HOT0 00pa3oBaHMUsI.
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