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ITHOJIOTHA U ATOreHe3 KOMATO3HbIX COCTOSHU.

B cootBercTBum ¢ koHIenuen, pazpadboranaoit E. Plum u L. B. Posner (1966), ocHOBHBIMU
naroMop(OJIOTHIECKUMU MEXaHU3MaMH KOMBI SIBIISIIOTCS: ABYCTOpOHHEE MU (y3HOE TOpaKeHne
KOpBI TOJIOBHOTO MO3ra (aHaTOMHYECKOE W/WIM METabOIMYEeCKoe), MOpaKeHUE CTBOJIA MO3Tra,
I100 COYETaHHOE HAPYLIEHUE HA JaHHBIX YPOBHSX.

JIBycToponHee nuddy3Hoe mopaxeHre KOpbl TOJIOBHOTO MO3Ta Yallle BCEro HAOIMIOIaeTC sl IpH
T Qy3HON THUMOKCHM MO3ra HJIM B TEPMUHAJIBHOW CTaJMU JIETCHEPAaTUBHBIX 3a00JIEBaHUIA.
[TopaxkeHue cTBOJA MO3ra MOXKET OBbITh MEPBUYHBIM (HAIPUMEp, NMpPU TPaBME WM OCTPOM
HapYIICHHH KPOBOOOpAICHHU) T1MO0 BTOPUYHBIM (TIPH JUCIOKAIMHU IIepeOpaIbHBIX CTPYKTYp Ha
(OHE MOBBIMICHUS BHYTPHUYCPEITHOTO JaBJICHHUS). BOJIBITMHCTBO MPUYMH KOMBI CBSI3aHO JIHOO C
HEMOCPEICTBEHHBIM pa3pylICHUEM LepeOpaibHbIX CTPYKTYp, JTUOO C 1epeOpaibHOM HIIeMHEH,
a100 C HEIOCTATOYHOCTHIO YITIEBOAHOTO OOMeHa. BHE 3aBUCHMMOCTH OT STHOJOTMH KOMBI
pa3BUBalOIIMECs TPH HEH OMOXMMHYECKHE HapyIIeHUS HWMEIOT Pl HecnermupuIecKux
NPU3HAKOB: METAa0OJMUYECKUE PACCTPOMCTBA XapaKTEPH3YIOTCS MNpeoOalaHueM aHa’pOOHOro
[IMKOJIN3a, OJIOKMPOBAHUEM JHEProNpOAYILMPYIOMIUX MPOLECCOB, OciadieHneM OMOCHHTE3a U
HApPYIICHHEM OCMOTHYECKOW PETYISIHUU C IMOCICAYIOIIUM Pa3BUTHEM KIIETOYHOTO allk03a.
['Umokcusi, TKaHEBOW  alum03, 3aMeIJCHHEe IepeOpaibHOrO0  KPOBOTOKA, 3aTpPYyIHEHHUE
MHUKPOLUPKYJISAIUKA W TOBBIIICHHE MPOHUIIAEMOCTH COCYIOB MPHUBOISIT K  YBEIHYCHHIO
COZIEpXKaHUs BOJABI B TKAHSX TOJOBHOTO MO3ra M Pa3BHTHIO €ro OTeKa, Ha ()OHE KOTOPOro
yCYT'YOJISIFOTCS. BCE MCXOJIHbBIC HAPYIIICHHUS.

Cpenu 3a00neBaHuil, MIPU KOTOPBIX MOXKET PA3BUTHCS KOMA, BBIACTSIOT O0JIE3HU C IEPBUYHBIM
U BTOPUYHBIM nopaxkeHrueMm Mo3ra (Camyanbse M., 1997).

A. IlepBuyHbIe MOBpPEKAEHUS TOJOBHOIO MO3ra.

l. UYepenHo-M03roBas TpaBma:

a) COTpPSICEHUE TOJIOBHOTO MO3Ta;

0) YO TOJTOBHOTO MO3Ta;

B) MIPOHUKAIOIIEe paHEHHE WU TpaBMaTHUeCKasi BHYTPUMO3rOBasi FeMaToMa;

r) cyOaypajibHasi reMaroMa;

1) SNUAypaabHas FreMaToMa.

2. Cocynucteie 3a00€BaHUA:

a) BHYTPHUMO3IOBOC KPOBOMUIJIHUAHHUE, BO3MOXHBIC TIPUYHUHBI KOTOPOro: apTepralbHaA

TUIEPTEH3HUs; Pa3pbIB aHEBPU3MBI; Pa3pblB apTEPHOBEHO3HON Manb(popMalliK; UHbIE, HATPUMED
reMOopparu4ecKuii 1uaTe3, aMUIONIHAsl aHTUONIATHs, OITYXO0JIEBAs SPO3HsI COCYOB;

0) cybapaxHOUJaIbHOE KPOBOUBIHUSHUE, BOSMOXKHbIE IPUYUHBI KOTOPOTO:

— pa3pbIB AaHEBPHU3MBI;

— pa3phIB apTEpHOBEHO3HON MaTh()OpMaIIHH;



UIIIEMHYCCKHH HHCYIIBT;

oCTpasi THIIEPTOHUYECKas dHIle(aronarus.
WNudexyum:

MEHUHTHUTEL,

SHIIEe(hATUTHI;

a0bcrecchl.

HoBoob6pazoBanusi:
MIePBUYHbIC BHYTPHUEPEITHbIE OIYyXOJIH;
METacCTaTUYECKUE OITyXOJIH;

HEMETACTAaTUYECKUE OCJIOKHEHHUS 3JI0KaYeCTBEHHBIX HOBOOOpa30BaHUIl (HampuMmep,

Iporpeccupyromas MylnbTH(OoKanbHas JeiKo-3HIedanonaTus).

5.

DONUIENTUYECKUH CTaTyC.

b. Bropnunbie nopaxeHus roJJOBHOI0 MO3ra.

a)

HpI/I HEAOCTAaTOYHOCTHU (1)YHKLIHI71 BHYTPCHHUX OpPTraHOB U MeTa00INYECKHX HApYyHICHUAX:

THITOTITINKEMMU A (HpI/I TOPpMOHAJIBHO aKTUBHOU OITyXO0Jik HO,H)I(CHYZ[O‘IHOﬁ JKCJIC3bI UJIH ITPH

NepeI03UPOBKE CaXapOCHIDKAOIIUX MIPENapaToB);

0)

IHMAa0EeTHYECKUH KETOALU03;

TUNIEPTIIMKEMUYECKOE TUTIEPOCMOJISIPHOE COCTOSTHUE 0€3 KeTOoaIu103a;
TUTIOTUPEO03 WU TUPEOTOKCHKO3;

ypemus;

Ne4eHOYHAasI HEJJOCTaTOYHOCTh;

FI/IHOHanI/IeMI/Iﬂ;

TUIIEP- WU TUIOKAJIBLIUEMHUS.

[Ipu TMIOKCHYECKUX COCTOSIHUSAX, BO3MOYKHbBIE TPUUMUHBI KOTOPBIX:
OCTaHOBKa Cep/lla;

TsDKETIas Cep/iedHast HeI0CTaTOYHOCTh;

ACKOMIICHCAIIUA XpOHI/I‘IeCKI/IX 06Cpr1(TI/IBHI>IX 3a6OHeBaHI/Iﬁ JICTKUX;
MaJieHrue HaPsHKSHHS KUCIOPO/ia BO BIABIXaEMOM BO3IyXe.

HpI/I 9K30I'CHHBbIX MHTOKCHUKAIIUAX:



a) TSOKETIBIMU METaJIaMH;
0) YTapHBIM Ta30M;

B) (hapMaKoJIOTUYECKUMHU CpelicTBaMu (Hampumep, OapOuTyparaMu, TPaHKBUIN3ATOPAMU,
ONMHOUTAMH, KOKAHOM H JIp.);

r) AJIKOTOJIEM;

1) JPYTUMU TOKCHYECKMMHU BEILIECTBAMHU.

4. [Ipu TepMHuuecKUX MOBPEKICHUAX (TEIIOBOH yriap, NepeoxiaXxKecHue).
5. [Ipu snexrpoTpaBme.

KOMBI, IIpU KOTOPbLIX HAPYHICHHC MeTa0o0IM3Ma MO3ra WM €ro MexaHudecKas ACCTPYKIUA
O6YCJ'IOBJ16HI>I INCPBUYIHBIMU Hepe6paJ'ILHI>IMI/I ImpouneccaMmu (‘IepeHHO-MOSFOBaH TpaBMa, UHCYIIBT,
OITyXOJIb, MeHI/IHl"OSHI_IC(baJ'II/IT), OTHOCAT K HepBI/I‘IHO'I_ICpe6pOFeHHLIM. KOMLI, Pa3sBHUBAOIIHECCH
IIp¥ BTOPUYHOM IIOPAKCHUKU MO3I'a Ha (l)OHe COMaTH4YeCKOM I1aTOJIOTHH, 3K30- HNJIN SHHOFGHHOﬁ
HWHTOKCHUKAIlWM, Ha3bIBAIOT BTOpI/I‘-IHO-IIep€6pOFeHHI)IMI/I.

Oo6caenoBanue 00JILHOI0, HAXOASIIET0CSI B KOMATO3HOM COCTOSIHHM
OOmuMHy TpaBUJIaMU OKa3aHUs IIOMOIIY SBISIFOTCS CIIEAYIOIIHE:

a) O6CJI€I[0B3HH€ 0O0JILHOTO B KOMAaTO3HOM COCTOSIHUH JOJDKHO HAYUHATBCA C OIPCACIICHUA
COCTOsAHHA ) KM3HCHHO BaXXHBIX q)YHKHI/Iﬁi JbIXaHUAg U KpOBOO6paIJ_ICHI/I$I;

0) HeoOXooUMO coueTarb o00ciefoBaHHWE OONBHOIO C TPOBEAECHHUEM HEOTIOXKHBIX
MEPONPUITHH MO0 YCTPAHEHUIO YTPOXKAIOIINX KM3HU HAPYLICHUH JIbIXaHUS U KPOBOOOPALIECHUS;

B) IEPBOHAYAIIEHO aonycrtuma CUHAPOMOJIOTHUYCCKasA JUAarHoCTHKa, 3aBCPUICHUC
KOMIIJICKCHOI'O O6CJ'I€Z[OBaHI/I$I 0O0JILHOTO JOJDKHO MPOUCXOAWUTH Ha CTAIMOHAPHOM JTaric.

B YCIOBUAX cmayuoHapa PEKOMCHAYCTCA CICAyromas IMOoCICA0BAaTCIIbHOCTE TIEPBUYHOTO

00caeI0BaHuS:

l. OneHka BUTANbHBIX (PYHKLNN;

2. Hesponoruueckoe oocnenoBanue:

. OO6111eM03T0BOM CHHAPOM, IIKaJIa KoMbI [T1a3ro
. MeHuHreanbHbli CUHIPOM

. OuaroBslii CHHAPOM

. JIncaoKalMOHHBIN

3. Kmmnanko-nmaboparoproe odciieoBaHue:

. OO6mwmit ocMOTp ¥ OOBEKTUBHOE 00CITIEIOBAaHUE



. JlaGopatopHble aHanu3bl (caxap KpOBM, ra3bl KPOBHM, MOUEBHHA, MPHU KOME HESCHOM
ATUOJIOTMM — aJIKOTOJIb U JPYTHe TOKCUKOJIOTMYECKUE aHAJINU3bl, alleTOH MOYH, OCMOJISIPHOCTD,
JIAKTAaT, AIEKTPOJIUTHL, JTEUKOLIUTO3 U JIp.)

4. Meroabl HEMPOBU3YyaTU3ALNMN:

. Pentrenosckas komnbrorepHas Tomorpadus (PKT), B ToM unciie ¢ KOHTpaCTHPOBaHUEM U
cripanbHas komnbroTepHas Tomorpadus (KT)

. MarnutHo-pe3onancHas Tomorpaduss (MPT, B TOM uymcie ¢ KOHTPAaCTHPOBaHUEM),
MO3UTPOHHO-dMHUCccHOHast Tomorpadus (I123T)

. LepeOpanbHas anruorpadus
5. HNHCcTpyMeHTaIbHBIE METOBI:
. JIrombGanbHast MyHKIUS — HCCIIeI0BaHUE JTUKBOPA:

- MUKPOCKOIUS (IIUTO3: IPUTPOLIUTHI, TEUKOIUTHI, OaKTEPUN);

- nakTar (MOBBIMICHHUE > 6 MMOJIB/JI MOXKET MOATBEPKIATh HH(PEKITUIO);

- caxap (MOKET 0CTaBaThCSl IOHWKEHHBIM II0CJIE IEPEHECEHHOM T'MIIOIIUKEMUN );
- KOHIIEHTpaIus Oenka.

JIrombanbHas IMYHKOHYS NPOTHBONIOKA3aHA ITPU YI'p0O3€ AWCIOKAIIUU T'OJIOBHOI'O MO3ra.

Onenka BUTAJBHBIX QyHKHM. OYHKIMHM JBIXaHUS U KPOBOOOPAILIEHUS OMPEICISIOTCS IO
4acTOTE€ M OCOOCHHOCTSIM JIBIXaHMS, HAJIMYHUIO TMATOJOTHYECKUX THUIIOB JIBIXaHHS, MPU3HAKAM
HapYIICHUs TPOXOAMMOCTH JbIXaTeNbHBIX MyTeH, pe3yabTaTaM ayCcKyIbTallii JErKUX U Cepila,
4acTOTe MYJbCa, BHICOTE apTepuanbHoro naBienus (AJl).

CHumxenue A/l uame HaOmrofaeTcss NpU KOMax, pa3BUBLIMXCS B pe3ylbTaTe OTpPaBICHUs
ankorojgeM U OapOuTyparamu, NpH BHYTPEHHUX KpOBOTEUEHUSX, HMH(MapKTax MHOKapAa,
CENTHULIEMHUH U MH. JIp.

IIo TUITY AbIXaHUA MOXXHO CYAWUTH O JIOKAJIM3allhuU, a UHOTZld U O XapaKTEpEC MATOJIOTUICCKOI'O
npomnecca.

HOBCpXHOCTHOG 3aMCIJICHHOC, HO PUTMHUYHOC [ObIXaHUC XAPAKTCPHO I BTOPHUYHBIX
uepe6poreHHHX KOM, pa3BHUBHIUXCA Ha (I)OHC MeTa0O0INYECKUX HapymeHI/Iﬁ NI TOKCHYCCKOI'O
JehcTBUA JICKAPCTBCHHBIX IIPCIIApaTOB, B TO BPEMSA KaK 4acCTOC PHY6OKOC JAbIXaHHuEC KyCCMaYJ'I}I
BO3MOKHO IIpH MeTa0O0JINYECKOM alra03¢€ 0o JACCTPYKTHBHBIX MOPAKCHUAX BAPOJIMEBA MOCTA
H CPEOAHETO MO3Ta.

Hpixanne Yeiina-CTokca — CcepUM MOCTENIEHHO YBEIMUYWBAIOIIUXCS MO TIIyOMHE BIOXOB,
YepeyIOIINXCs C IEPUOJAMU TOBEPXHOCTHOTO JIBIXaHMS WM KPATKOBPEMEHHBIMU OCTAHOBKaMU
JBIXaHUsI, CBUJETENLCTBYET O JIBYCTOPOHHEM IMOPAaXEHUH IITYOMHHBIX CTPYKTYp MOJIyIIApHil U
0a3anbHBIX sA/Iep WM BepxHel dactu cTtBosa. Emie vamne nprxanue Yeitna-Ctokca HaOmomaeTcs



npyU MeTabOIMYEeCKUX YrHETAIOLIMX BO3AECHCTBUAX U COMaTHYECKUX 3a00J€BaHUAX (Hampumep,
IIPU TSDKENION CepAeYHON HENOCTAaTOUHOCTH).

IlenTpanpHass HEHpOreHHAash TUIEPBEHTWIANMS — YydameHHoe (cBeime 30 B MHHYTY),
PUTMHYHOE TIIYOOKOE IbIXaHUE, OOBIYHO C YMEHBIICHHOW aMIUTMTYIONW SKCKYPCHUU TPYTHON
KIETKH (MHOTIAa WMEHYeTCS «MAIIMHHBIM JBIXaHHEM») — CIYXHT HeOIaronpusTHbIM
JUarHOCTUYECKMM  TPU3HAKOM, TaK KaK CBHJETEIBCTBYeT 00  yIIyOJIEHUH  KOMBI.
ATnHelCcTHYECKOE JbIXaHUE XapaKTepu3yeTcs yIJIMHEHHBIM BlIoXoM ¢ [locienyromei 3aaepaKKoit
JBIXaHHS Ha BHICOTE BAOXA («MHCIUPATOPHBIN CIIa3M») U UMEET TOHUYECKOE 3HaUeHue, YKa3blBas
Ha oyar B CPEeJHUX M KayJaJIbHBIX OT/eJaxX BapojiueBa MocTa (mpu nHpapKTax B 001acTu MOCTa,
peke IPU MEHUHTORHIIe(PANTUTAX U TUITOTTTUKEMUYECKUX COCTOSHUSX ).

HBIX&HI/IC buora — wacteie POBHBIE OBIXATCJIBbHBIC IBMIXXCHUA, Pa3ACICHHBIC IIEpHUOAaMU
AITHO3, — XapaKTCpHO JIA IMOPAXKCHHUA BapOJIMEBA MOCTaA.

ATakTH4ecKOoe JbIXaHHE, XapaKTepU3yIoIlleecs HEPUTMUYHBIM UEpeJOBaHMEM DIIYyOOKHUX U
IIOBEPXHOCTHBIX BJOXOB C Iay3aMH, BO3HMKAET IPH HOPAKECHUU PETHKYIAPHOH Qopmaiuu
(IpIXaTeJIbHOTO LEHTpa) MpOAOJIroBaroro Mosra. Ilpu 3ToM moBblIaeTCs 4yBCTBUTEIBHOCTh
1epeOpabHbIX CTPYKTYp K CEJaTUBHBIM U JPYTUM JIEKAPCTBEHHBIM BEILECTBAM, YBEJIWYECHUE
J103bI KOTOPBIX JIETKO BBI3BIBAET OCTAHOBKY JbIXaHUS.

AroHabHBIE B3I0OXHU — OAHWHOYHBIC CYAOPOXHBIC BAOXHU Ha (1)0He aIllHOD — BO3HHKAIOT IIpH
aroHUH U OOBIYHO MMpeAIICCTBYIOT IOJTHOM OCTaHOBKE JbIXaHUs.

HeBpoJioruueckoe o6ciieoBaHue

HeBponoruueckuiit ocMOTp HampapieH Ha OIIEHKY OOIIMX JIBUTATEIbHBIX PEAKIIUMA, COCTOSTHHS
3payKOB M TIA3HBIX S0JIOK, BHISIBICHHE CUMIITOMOB Pa3/IpakeHUs MO3TOBBIX 000JI0UEK.

[Ipu ouenke OJsucamenvHol cghepvi 0OpamialOT BHUMAHWE Ha 103y OOJBHOTO; €ro
CIIOHTaHHYIO U MTHUIITUUPOBAHHYIO ABUTATCIIBHYIO aKTUBHOCTD.

Ilon WHUIMUPOBAHHOW JIBUTaTEJIbHOM AaKTUBHOCTBKO IIOHMMAKOT T€ JBWXKEHHS, KOTOPBIE
BO3HUKAIOT PEPIIEKTOPHO B OTBET HAa BHEUTHIOIO CTUMYIISLIUIO.

Ouenp 0OJBIIOE 3HAUCHHUE TMPU HEBPOJIOTHMUECKOM OOCIEIOBAHMH TMPUIAETCS HCCIEIOBAHUIO
COCTOSIHUSL 3PA4K08 U 2IA3HbIX SI0M0K, TIOCKOJILKY Ha OCHOBAHHH ITOJTyIaeMbIX JTaHHBIX BO3MOKHO
cAenarh 3aKJIIOYEHHE O COXPAHHOCTH JIMOO BBINIAQJCHUH CTBOJIOBBIX pe(dICKCOB W,
CJIEJIOBATEIIBHO, OMPEICIUTh YPOBEHB TOPAKEHHUS TOJIOBHOTO MO3Ta.

OneHka @omopeakmusHocmu 3paykog MOXKET TOoMoYb JuddepeHITnaTbHON JTHAarHOCTHKE
XapakTepa 1nepeopaTbHBIX TOPAKCHHH.

UccnenoBanue nonooiceHuss u O08UMCEHUN 21A3HBIX 00K CUUTAETCS OCHOBHBIM ITYHKTOM
OCMOTpa TPHU KOME, MOCKOJIBKY TO3BOJIIET OLECHHUTHh (DYHKIIMIO 3HAUYMTEIBHOM YacTH CTBOJA
MO3ra B €r0 peTpOoKay/l1aJbHOM HalpaBIeHUH.

[Tocnie mpuOTKpbIBaHUS BEK MPOM3BOIUTCS OLEHKA IMOJIOKEHUS IVIa3HBIX S0JIOK U CIIOHTAaHHBIX
JIBUKEHUN T1a3. B HopMe y 3710poBBIX Jtofiell B OOAPCTBYIONIEM COCTOSIHUM OCH IVIa3HBIX S0JIOK



PacCiojIOKEHbI MapaljICJIbHO, a B JPEMOTHOM COCTOAHHH BO3HHUKACT UX OTKJIIOHCHUC. VYV G0oNBHBIX

B KOME INa3Hble sO0JIOKH MOTYT 3aHHUMATb IIOJIO)KCHHUC 110 CpCI[HGfI JIMHHUH, OKa3aTbCiAa

JUBEPTUPOBAaHHBIMU 110 TOPHU30HTAILHOW WM BEPTHKAJIBHOW OCSM JIHOO COAPYKECTBEHHO

OTBCACHHBIMU BBCPX-BHHU3 UJIK B CTOPOHY.

CuMITOMBI pasapakCHuss MO3IOBBIX 000J104eK MOT'YT OBITh IIprU3HaKaM MCHHUHI'UTA, TPABMbI

Ui CY6aanHOI/I,HaJIBHOFO KPOBOM3JIUAHUA. HpOBepKy PUTUAHOCTU 3aTBIJIOYHBIX MBI HCJIb31

IIPOU3BOAMTD IIPU MOI03PEHUH HA NIEPEIIOM IIEWHOT0 OT/IENa I03BOHOYHHUKA.

IIkaaa I'ma3ro ajs onpeacjacHud CTENNCHN YTHETCHUS CO3HAHUA

Kinnngeckuii npusHaKk

XapakTep peakuuu

Ouenka B 6amiax

OTKpBIBaHKE TJ1a3

CroHTaHHOE OTKPbIBAHUC

4

B oTBeT Ha CJIOBCCHYIO MHCTPYKIHUIO

B oTBeT Ha 60JI€BOC pasapaxeHue

OTCyTCTBYeT

J[BurarenbHas

AKTUBHOCTH

LlenenanpaBneHHbII OTBET Ha

CJIOBCCHYIO MHCTPYKIHIO

3
2
1
6

LlenenanpaBneHHbII OTBET Ha

pasznpaxeHne («oTmepruBaHue

LleneHanpaBieHHBIII OTBET Ha 6oneBoe4

pasapaxxeHue («otmepruBaHue co
cru0aHreM KOHEYHOCTHY)
ITarosioruueckue TOHUYECKHE

cru0aTeabHBIE JBMJKEHHS B OTBET Ha
00JIEBOE pa3/ipaKEHUE

ITatonoruueckue
pasrabarenb-Hble JBIKCHUS B OTBET HA
00J1eBOE pa3pakeHHE

TOHHYCCKHUEC H

OTcyTCTBI/Ie HBHF&TCHBHOﬁ pcakuuu B
OTBET Ha OoyieBOE pa3apaxKeHue

CII0BECHBIE OTBETHI

CoXpaHHOCTh OpHMEHTAaIlNH, ObICTphIE|S
[IPaBUIILHBIE OTBETHI

CriyTaHHast pedb 4
OtaenbHbIE HETIOHSITHBIE CJIOBa,|3
HeaJIeKBaTHasl pedeBast IIPOLyKINs
HeunenopazaenbHble 3ByKH 2

OTcyTCTBHE peun

CooTBeTcTBHE XapaKTEePUCTHK 1O mKaJe [1a3ro TpainunoHHbIM KPUTEPUAM

CymmapHas orieHKka 1o mxaje [masro B 6amnax|TpaauiinoHHbIe TEPMHUHBI
15 SIcHOE co3HaHne

13-14 Ornrymenue

9-12 Comop

4-8 Koma

3 CMepTh MO3ra

HpI/IMe'-IaHI/Ie. ,21)15[ OMnpe€aAcICHUsA CTCIICHU YTrHCTCHHA CO3HAHUA HeO6XO)II/IMO

OaJIbL.

CYMMUPOBATh



JlabopaTopHble M HHCTPYMEHTAJIbHbIE METOAbI HCCJIeJOBAHMUS

JlaGoparopHble W WHCTPYMEHTAJIbHBIC METOJbl HCCICIOBAHUS TPU KOME pasJeisioT Ha
Hecrenuduyeckne (CTaHIapTHBIC) U creruduuecKue.

K HGCHCHI/I(i)I/I‘IeCKI/IM MeToaamM O6CJ'I€I[OBaHI/I${ 0O0JILHOT'O B KOME OTHOCSIT:

. o0IIMi aHATTN3 KPOBU M MOYH;

. UCCJICIOBAaHHUE COJIEPIKAHUS TIFOKO3bI, MOYCBHHBI, JICKTPOJIUTOB, KPEATHHUHA, KAJIBIHSI U
docdaroB B KpoBH;

. OIIpe/IeNIeHUEe aKTUBHOCTH (DEPMEHTOB CHIBOPOTKH KPOBH M OMOXMMHUYECKUX TTOKa3aTeleH
(GYHKIIUY TTEYCHH;

. OIIpE/ICIICHUE TT0KA3aTeNIeH KHCIOTHO-OCHOBHOTO COCTOSIHUS M OCMOJISITIBHOCTH KPOBH;
. OKI u pentreHorpaduio rpygHON KIETKH.

Hecnenmuduueckumy M3MEHEHUSIMH TIPU KOMaXxX JIFOOOW STHOJOTHUHU SIBISETCS pPEaKTHUBHBIN
neiikouuTo3 kpoBu U caBur pH B kuciayro cropony. Ilpu HekoTopbIX OTpaBieHMSX (siAaMu
KUCJION TNpHpOIbl WIM JIOXKHBIMM Cypporaramu ajkorois) omnpeneneHue pH urpaer odeHs
Ba)KHYIO POJIb B IIOCTAHOBKE IIPABUJIBHOIO JUArHO3A. .

Crenuduueckyto AMArHOCTUKY OCYIIECTBISIOT B  YCIOBHAX  CHEIHATU3MPOBAHHBIX
cranmonapoB. K cmeuuduueckum UCClIEAOBaHUSAM OTHOCSTCS METOAUKUA OOHApyKEHHS
pa3IMYHBIX SI0B B KPOBH, MOUYE U KETYIOYHOM coaepkuMoM (6apOuTyparoB, (HeHOTHA3UHOB,
OeHzoana3zenuHoB, (hochopopraHNuecKX COeTUHEHHH, XJIOPUPOBAHHBIX YIIIEBOIOB, STUIOBOTO
CIUpPTa U €ro CypporaToB, HapKOTHKOB), a TaK)K€ METOJbl OMpEAENCHUS HEKOTOPBIX BEIIECTB,
oOpasyromuxcsi moa AeicTBUeM sifa (KapOOKCHTeMOriioOMHa, METTeMOITIOOMHAa), U CIOoCOo0
BBISIBJICHHS B KPOBU M IPOMBIBHBIX BOZax cepedpa Mpu OTpaBiIeHUH OJ€THON MOTaHKOM.

CrienuanpHble  MHCTPYMEHTAJIBHBIE HCCIIEAOBAaHMS BKIIOUAIOT pPEHTreHorpaduio uepena,
anekTposHuedanorpaguio, aHruorpaduio, HCCIEAOBaHHE TIJIA3HOTO JIHA, JIIOMOATBHYIO
NYHKIUIO, HEWpPOBHU3YyaJIM3alMOHHbIE MeToAbl — KommbloTepHyto Tomorpaduio (KT) wu
MarHuTHO-pe3oHaHcHylo Tomorpaduto (MPT). B ycrmoBusx cnenuanbHO 00OpYIOBaHHBIX
OTJEJIEHUH HeHpopeaHWMallud W MHTEHCUBHOM Tepanmuu MOXXHO TaKXe OCYIIECTBIATh
MOHUTOPHHT BBI3BaHHBIX MOTEHIIMAJIOB (CIYXOBBIX, CTBOJIOBBIX, COMAaTOCEHCOPHBIX), MO3TOBOIO
KpPOBOTOKa (YIBTPa3BYKOBOM M OKCUMETPHUUECKUH METOAbI), BHYTPUUEPENHOTO MAaBJICHHUS,
1epedpanbHOro nepy3MOHHOIO JIABIEHUS M IEHTPAIbHOTO BEHO3HOTO JaBICHHS.

Komnwvromepuyro momoecpaguro npu KoMe HESICHOH ATHOJIOTUM MO BO3MOXXHOCTH CIIEAYET
MpOBOAUTh Kak MOxHO pasbiie. KT mMeer npeumyniectBa Npu HCCIEIOBAHUU CTPYKTYpP
BBICOKOM MJIOTHOCTH, TAKUX KaK KOCTHBIE TKaHH, KaJIbIIU(PUIIMPOBAHHBIC OITYXOJIHU, TEMATOMBI.

Cﬂez[yeT IIOMHHTDH, OAHAKO, YTO KT B pAAC ClIydacB HE BBISBIIACT:

® MCJIKHE I/IH(i)apKTI)I MO3ra Ha paHHHUX CTaausX;

® MCJIKHMEC O4aru B CTBOIJIC,



. sHIIEeaNUT;

® MCXaHNMYCCKHUE IIOBPCKIACHHA AKCOHOB B PE3YylIbTaTe SaKpBITOﬁ qepenHo-Mo3r030171
TPaBMBbI;
® TpOM603 CarTTaJIbHOI'O CUHYCA.

Maenumno-pesonancnas momocpagus SBIASETCS METOIOM BBIOOpa TMpU HCCIEAOBAHUU
3alHEll 4YepenHoM SIMKM M OCOOEHHO cTBOjJa Mo3ra. Kpome Toro, mpu ee HCIOJIb30BaHUU
3HAQUUTEIBHO JIYYIlle BHU3YAIM3UPYIOTCS OYard JAEMUEIMHU3AIMK BOCHAIUTEIBHOIO HIIU
UIIEMHYECKOTO TpOoUcXokacHus. Tompko ¢ momomipio MPT MOXHO monyduTh H300pakeHue
KpaHUAIBHBIX HEPBOB W MPUJIETAIONINX K HUM COCYIOB. AHTHOTpapUUeCKHil peKUM MO3BOJISET
MOJIYYHTh JIeTadbHOE N300pakeHrne u3MeHeHHbIX apTtepuii. B memom MPT nMeer Heocnopumblie
npeumyiecta nepen KT; UCKIIOUEHHEM CIy’KaT TOJIBKO OCTpas 4epernHO-MO3roBas TpaBMa U
KPOBOM3JIUSHHUS B IIOJOCTH Yepena.

Hccneoosanue enaznoco Owa TO3BONSET OOHAPYXKHTh OTEK JHMCKAa 3PUTENBHOTO HEpPBa,
VKa3bIBAIOMIMI Ha TMOBBIIICHHE BHYyTpUYepenHoro pAasineHus. [Ipum paspbiBe aHEeBpU3M
1epeOpanbHbIX apTepuil 4YacTO BBISABISETCS CYOTHajIOWTHOE KPOBOU3IHUSHUE B BUAE OKPYIIOTO
YEeTKO OTTPAaHUYEHHOTO CKOTIICHUS! KPOBH MEXAY CTEKJIOBUIHBIM TEJIOM U CETYATKOM.

Jltombanvnas nynkyus y OONbHBIX B KOME IPOBOAUTCS B CIy4asX, KOIJA 3THOJOIUS KOMBI
HesicCHa U HeoOxomuMm ee auddepeHunanbHbiil nuarno3. Haunbonbliee 3HaueHue oHa MMeEET B
JIMarHOCTUKE MEHMHTUTA M MEHMH-TO3HLE(ANINTa, a TaKKe BHYTPUMO3TOBBIX KPOBOM3JIUSHUM.
OnHako mpU MOJO3PEHMM HA BHYTPHMO3IOBOE KpPOBOU3IMSHHME LEIECO00pa3HO Iepen
mombanbHO# myHkiuen mpoectr KT nimm MPT, kotopbie B OOJIBIIMHCTBE CIIy4aeB TO3BOJISIOT
JIMarHOCTUPOBAaTh BHYTPHUMO3TOBOE KpoBou3nusHue. Ecim kpoBonsnusiHue BepupuIrpoBaHo, He
cienyer nmpulerarb K JIOMOAJbHOM MYHKIIHMH, KOTOpas MPEJICTaBIsIeT PUCK Ui OOJBHBIX C
MOBBILIEHUEM BHYTPUYEPEITHOTO aBJIEHMS, TIOCKOJIBKY U3BJIEYEHUE CIIMHHOMO3TOBOM KUAKOCTH
MOXET MPHUBECTU K 00Pa30BaHMIO I'PaJMEHTa AABICHUS MEXAY CyNpa- U CyOTEHTOpUATbHBIMU
IIPOCTPAHCTBAMMH CIPOBOLIMPOBATH BUCOYHO-TEHTOPUAIBHOE MM MO3KEYKOBOE BKIMHEHHE. B
TeX K€ CIydasx, KOrja KpOBOM3IMSIHUE HEOObIIOE U €ro He yaaeTcss OOHApYKUTh C MOMOIIIBIO
KT nnu MPT, nmromOanbHast myHKIUsE OOBIYHO HE MPEICTaBISET ONAaCHOCTH.

HpI/I 6aKTCpI/IaHLHOM MCHHUHI'UTC IIOBBIIICHHUEC BHYTPHUYCPCIIHOI'O MOABJICHUA Ha6n}0z[aeTc;1
IMO4YTHU BCCTHA, HO HEC MOXKCT CIIYKUTH IMPOTHUBOIIOKA3AHUEM K JroMOaNIbHOM IMYHKIUHU, TAK KakK
HCCBOCBPECMCHHAA OMArHOCTHUKa THOMHOTO MCHHMHTHTA OIIaCHEEC, 4YE€M €€ BO3MOXKHBIC
MNOCICACTBUA.

IIpu dYepenHO-MO3roBOWM  TpaBMEe JiIOMOalbHAs MYHKIUS  TO3BOJIIET  PAcIoO3HATh
cyOapaxHOMJAIFHOE KPOBOM3IINSHUE WM OOHAPYXHUTh BOCHAIUTENIbHBIE OCIOKHEHH. OIHAKO
IIPU peajbHBIX MOJO3PEHUAX Ha BHYTPUUEPENHYIO TeMaToMy WJIM MOCTTpaBMaTuyeckuii aberecc
Mo3ra (0COOEHHO BHMCOYHOM JOKamu3aluMu) OT Hee ciefdyeT Bozaepxkarbes. Ilpu codyeranHoit
YEpPEemHO-MO3TOBOM  TpaBM€ TMPOTHUBOMOKA3AHMSIMU K  JIIOMOAQJIBbHOW IYHKIIMU  CIyXaT
TpaBMaTUYECKUI IIOK, MAaCCHUBHAs KPOBOIOTEPs, OOLIMpPHBIE MOBPEXKACHUS MATKUX TKaHEH
CIMHBI.
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MOHUTOPUHT  gHympuuepenno2o oOasnenus (TpeOyIOUIMM, Kak @pPaBUIO, YCTAaHOBKH
BEHTPUKYIIAPHBIX KaTeTepOB) MOKa3aH IPEXKAE BCEro OOJNBHBIM C MEpBUYHO-IIEPEOPOreHHON
KOMOM, pa3BUBIICHCS BCIEACTBUE YEPEMHO-MO3TOBOM TpPaBMbI, OOIMIMPHOTO HIIEMHUYECKOTO
MOJYIIAPHOTO HMHCYNIBTa, BHYTPUMO3TOBOTO KpPOBOW3IHUSHHS, TE€PIETUYECKOro »SHIe]amuTa.
KonTponupoBaHue BHYTPUYEPEIHOTO JaBICHUS B TAaKUX CIIydasX IO3BOJIIET M30eXaTb €ro
PE3KUX, YIPOXKAOIIUX JKU3HU OOJNBHOTO IOIBEMOB 3a CYET CBOEBPEMEHHOW KOPPEKIMU
apaMeTpPOB BEHTHIIALUH JIETKUX U 00beMa UH(Y3MOHHOMN Teparuu.

Ilokazarens [TapameTpbl BHYTpHUUEPETHOTO 1AaBIEHUS WuTrepnpeTanus
0-15 MM pr. ct. (0-200 MM Bof.CT.) Hopma
15-20 mm pt. cT. (200-270 MM Boz.CT.) [ToBbimeHO
BryTtpuuepensnoe
FlABTICHHE 20-40 MM pT. cT. (270-530 MM BOA.CT.) ‘YMepeHHO MOBBIIIEHO
> 40 MM pt. cT. (bomee 530 MM BOA.CT.) Pe3xko yBemmaeHO

I[IpuHUMNBI MHTEHCUBHOM Tepanusi

1. YcTpaHneHue NpUYUHBI KOMBI
2. baszucnas tepanus nepedpanbHON HETOCTATOUHOCTH

2.1.  Koppexkuus reMonguHaMUKU (A dcpeq, LIILJ])—undy3noHHas Tepanus, UHOTPOMHAs H/UIU
BaX30IpeCccopHast MOJIEPIKKa.

2.2.  Koppexuusi BOZHO-JIEKTPOIUTHOTO OajaHca M KHCIOTHO-OCHOBHOTO COCTOSTHHS

2.3. Koppekuusi IpIXaTelbHBIX PAaCCTPOMCTB — 3alllUTa JbIXaTeIbHBIX ITyTeH, MHTYOAlus,
UBJI, npenax mMokpotsl. [lpu oxxngaemoit JyiTenbHOH KOME U HEOOXOAMMOCTH B MPOJJICHHON
pecnupaTopHON MOAAEPKKE PEKOMEHI0OBAHO PAHHEE BBIIIOJIHEHUE TPAXEOCTOMUH.

2.4.  KoHTposb IHMKeMUH (MOIAEPKHUBAaTh KOHIIEHTPALMIO IVIFOKO3bI HAa ypoBHe MeHee 10
MMmonb/1. He gomyckars runorikemun ! )

2.5. Koppekuusi remocTaza — aHTHUKOAry/JSHTBI, AaHTHArperaHThl. TOJBKO IOCIE J0-
KYMEHTHPOBAHHOTI'O NPEKPAIlEHNs BHYTPUUYEPEITHOTO KPOBOTEUEHM !

2.6. IlpodunakTika MOBTOPHBIX CYIOPOT (AHTUKOHBYIIECAHTHI).

2.7. boppba c orexkom romoBHoro wmosra : Ilogmepkanme 5 «Hopm»: HopmoBoiemus,
HOPMOOCMOJIIPHOCTb, HOPMOTEPMHSI, HOPMOKAITHHSI, HOPMOOKCHUT€HAIIHS.

2.8. ITloanepkaHue sHEpreTHUECKOro OansaHca — 3HTEPAITbHOE U NApEHTepaIbHOE MUTAHHE.
3. CneuuajbHbIe METOIBI JeYeHUs

3.1.  Tpombonutuueckas Tepanus mnpu umemuaeckom OHMK

3.2.  Heiipoxupyprudeckoe mocodue (IpeHupOBaHUE TeMaTOMbl, TeMHUKPAHHOTOMIS).

3.3.  DKcTpakoprnopabHBIE METOBI JETOKCUKAIINN

4. HNHTeHcuBHBIN yX01
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[TpodunakTrka nmposexHex.
Kunernueckast tepanus

5. Peadouauranusa

Beprukanuzanus.nauenTa
JledueOnas pu3kynbTypa.

Maccax.

Etiology and pathogenesis of comatose states

According to the concept developed By E. Plum and L. V. Posner (1966), the main
pathomorphological mechanisms of coma are: bilateral diffuse damage to the cerebral cortex
(anatomical and/or metabolic), damage to the brain stem, or a combined violation at these levels.

Bilateral diffuse damage to the cerebral cortex is most often observed in diffuse brain hypoxia or
in the end stage of degenerative diseases. Damage to the brain stem can be primary (for example,
with trauma or acute circulatory disorders) or secondary (with dislocation of cerebral structures
against the background of increased intracranial pressure). Most of the causes of coma are
associated with either direct destruction of the cerebral structures, or with cerebral ischemia, or
with insufficient carbohydrate metabolism. Regardless of the etiology of coma, the biochemical
disorders that develop during it have a number of non-specific features: metabolic disorders are
characterized by the predominance of anaerobic glycolysis, blocking of energy-producing
processes, weakening of biosynthesis and violation of osmotic regulation with the subsequent
development of cellular acidosis. Hypoxia, tissue acidosis, slowing of cerebral blood flow,
difficulty in microcirculation and increased vascular permeability lead to an increase in the water
content in the brain tissues and the development of its edema, against which all initial disorders
are aggravated.

Among the diseases that can develop a coma, there are diseases with primary and secondary
brain damage (Samuels M., 1997).
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A. Primary brain damage

1. Traumatic brain injury:

a) concussion;

b) brain injury;

C) penetrating wound or traumatic intracerebral hematoma;
d) subdural hematoma;

e) epidural hematoma.

2. Vascular diseases:

a) intracerebral hemorrhage, possible causes of which:
- arterial hypertension;

- rupture of an aneurysm;

- rupture of arteriovenous malformation;

- other, for example, hemorrhagic diathesis,

- amyloid angiopathy, tumor erosion of blood vessels;
b) subarachnoid hemorrhage, possible causes of which:
- rupture of the aneurysm;

- rupture of arteriovenous malformation;

c) ischemic stroke;

d) acute hypertensive encephalopathy.

3. Infections:

a) meningitis;

b) encephalitis;

c) abscesses.

4. Neoplasms:

a) primary intracranial tumors;

b) metastatic tumors;

¢) non-metastatic complications of malignant neoplasms (for example, progressive multifocal

leukoencephalopathy).
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5. Epileptic status
B. Secondary lesions of the brain.
1. In case of insufficiency of functions of internal organs and metabolic disorders:

a) hypoglycemia (if hormonally active tumors of the pancreas, or overdose of antidiabetic
drugs);

b) diabetic ketoacidosis;

c) hyperglycemic hyperosmolar state without ketoacidosis;

d) hypothyroidism or thyrotoxicosis;

e) uremia;

e) liver failure;

g) hyponatremia;

h) hyper-or hypocalcemia.

2. In hypoxic conditions, the possible causes of which are:

a) cardiac arrest;

b) severe heart failure;

¢) decompensation of chronic obstructive pulmonary diseases;
d) oxygen voltage drop in the inhaled air.

3. For exogenous intoxications:

a) heavy metals;

b) carbon monoxide;

c¢) pharmacological agents (for example, barbiturates, tranquilizers, opioids, cocaine, etc.);
d) alcohol,;

e) other toxic substances.

4. In case of thermal damage (heat stroke, hypothermia).

5. In case of electric trauma.

Comas in which a violation of brain metabolism or its mechanical destruction is caused by
primary cerebral processes (traumatic brain injury, stroke, tumor, meningoencephalitis) are
classified as primary cerebrogenic. Comas that develop with secondary brain damage against the
background of somatic pathology, Exo - or endogenous intoxication are called secondary-
cerebrogenic.
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The Examination of a Comatose Patient
The general rules for providing assistance are as follows:

a) examination of a comatose patient should begin with determining the state of vital functions:
breathing and blood circulation;

b) it is necessary to combine the patient's examination with urgent measures to eliminate life-
threatening respiratory and circulatory disorders;

c¢) initially, a syndromological diagnosis is acceptable; the completion of a comprehensive
examination of the patient should occur at the inpatient stage.

In a hospital setting, the following sequence of initial examinations is recommended:
1. The assessment of vital functions;
2. Neurological examination:
e Brain-wide syndrome, Glasgow coma scale
e Meningeal syndrome
e Focal syndrome
e Dislocation
3. Clinical and laboratory examination:

e General examination and objective examination

e Laboratory tests (blood sugar, blood gases, urea, coma of unknown etiology — alcohol
and other toxicology tests, acetone in urine, osmolarity, lactate, electrolytes, leukocytosis,
etc.)

4. Neuroimaging techniques:

e X-ray computed tomography (CT), including single photon emission computed
tomography and spiral computed tomography (CT)

e Magnetic resonance imaging (MRI, including contrast), positron emission tomography
(PET)

o Cerebral angiography
5. Instrumental methods:
Lumbar puncture - CSF examination:
- microscopy (cytosis: red blood cells, white blood cells, bacteria);

- lactate (increase > 6 mmol / | may confirm infection);
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- sugar (may be reduced after transfer of hypoglycemia);
- protein concentration.

Lumbar puncture is contraindicated when there is a threat of brain dislocation.

The Assessment of Vital Functions. Respiratory and circulatory functions are determined by
the frequency and features of breathing, the presence of pathological types of breathing, signs of
airway patency, results of auscultation of the lungs and heart, pulse rate, and blood pressure
(BP).

A decrease in blood pressure is more often observed in comas that develop as a result of alcohol
and barbiturate poisoning, internal bleeding, myocardial infarction, septicemia, and many others.

By the type of breathing, one can judge the localization, and sometimes the nature of the
pathological process.

Shallow slow but rhythmic breathing is typical for secondary cerebrogenic coms that have
developed against the background of metabolic disorders or toxic effects of drugs, while frequent
deep Kussmaul breathing is possible with metabolic acidosis or destructive lesions of the
varolian bridge and midbrain.

Cheyne-Stokes breathing — a series of gradually increasing depth of breaths, alternating with
periods of shallow breathing or short-term stops of breathing, indicates a bilateral lesion of the
deep structures of the hemispheres and basal nuclei or the upper part of the trunk. Even more
often, Cheyne-Stokes respiration is observed in metabolic depressants and somatic diseases (for
example, in severe heart failure).

Central neurogenic hyperventilation-rapid (more than 30 per minute), rhythmic deep breathing,
usually with a reduced amplitude of the chest excursion (sometimes referred to as "machine
breathing™) — serves as an unfavorable diagnostic sign, as it indicates a deepening coma.
Apneistic respiration is characterized by prolonged inhalation Followed by breath retention at the
height of inspiration (“inspiratory spasm™) and has a tonic value, indicating a focus in the middle
and caudal parts of the varolian bridge (in infarcts in the bridge area, less often in
meningoencephalitis and hypoglycemic conditions).

Breath of Biot — frequent smooth respiratory motion separated by periods of apnea — is typical
for the lesion of the Pons.

Atactic breathing, characterized by an irregular alternation of deep and shallow breaths with
pauses, occurs when the reticular formation (respiratory center) of the medulla oblongata is
affected. This increases the sensitivity of the cerebral structures to sedatives and other drugs, an
increase in the dose of which easily causes respiratory arrest.

Agonal breaths — single convulsive breaths on the background of apnea-occur during agony and
usually precede a complete stop of breathing.
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Neurological examination

Neurological examination is aimed at assessing General motor reactions, the state of the pupils
and eyeballs, and identifying symptoms of irritation of the meninges.

When evaluating the motor sphere, pay attention to the patient's posture; his spontaneous and
initiated motor activity.

Initiated motor activity refers to those movements that occur reflexively in response to external
stimulation.

Very important in neurological examination is given to the study of the state of the pupils and
eyeballs, since on the basis of the data obtained, it is possible to make a conclusion about the
preservation or loss of stem reflexes and, consequently, to determine the level of brain damage.

Assessment of the photoreactivity of the pupils can help in the differential diagnosis of the nature
of cerebral lesions.

The study of the position and movements of the eyeballs is considered the main point of
examination in a coma, since it allows you to assess the function of a significant part of the brain
stem in its retrocaudal direction.

After opening the eyelids, the position of the eyeballs and spontaneous eye movements are
evaluated. Normally, in healthy people in the waking state, the axes of the eyeballs are parallel,
and in the drowsy state, their deviation occurs. In patients in a coma, the eyeballs may occupy a
position along the midline, be diverged along the horizontal or vertical axes, or be co-located up
and down or to the side.

Symptoms of irritation of the meninges may be signs of meningitis, trauma, or subarachnoid
hemorrhage. Check the rigidity of the occipital muscles cannot be performed if a fracture of the
cervical spine is suspected.

Glasgow scale for determining the degree of depression of consciousness

Clinical sign The character of reaction Score in points

Spontaneous opening 4
Eyes opening In response to a verbal instruction 3
In response to a pain irritation 2
1
6

Absent

Purposeful  response to a verbal
instruction

Purposeful response to an irritation (“al5
limb withdrawal”)

Purposeful response to a pain irritation
(“a withdrawal with the flexion of the
limb”)

Motor Activity
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Pathological tonic flexor movements in3
response to a pain irritation

Pathological tonic extensor movements )
in response to a pain irritation

The absence of motor reaction in1
response to a pain irritation

Safe orientation, quick correct answers |5

Confused speech 4

Verbal responses Individual  incomprehensible ~ words,|3
inadequate speech production
Inarticulate sounds

The absence of speech

Note. To determine the degree of depression of consciousness, you need to sum up the points.
The compliance of characteristics on the Glasgow scale with

traditional criteria

The total score on a scale of Glasgow in points [Traditional terms
15 Clear consciousness
13-14 Stun

9-12 Sopor

4-8 Coma

3 Brain death

Laboratory and instrumental research methods. Laboratory and instrumental methods
of research in coma are divided into non-specific (standard) and specific.

Non-specific methods of examination of a patient in a coma include:
e General blood and urine analysis;
o study of blood glucose, urea, electrolytes, creatinine, calcium and phosphates;
e determination of serum enzyme activity and biochemical parameters of liver function;
e determination of parameters of acid-base balance and osmolality of the blood;
e ECG and chest radiography.

Non-specific changes in comas of any etiology are reactive blood leukocytosis and a shift in pH
to the acidic side. In some cases of poisoning (acidic poisons or false alcohol substitutes), pH
determination plays a very important role in making a correct diagnosis.

Specific diagnostics are performed in specialized hospitals. Specific studies include methods for
detecting various poisons in the blood, urine, and stomach contents (barbiturates, phenothiazines,
benzodiazepines, organophosphates, chlorinated carbohydrates, ethyl alcohol and its surrogates,
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drugs), as well as methods for determining certain substances formed under the influence of
poison (carboxyhemoglobin, methemoglobin), and a method for detecting silver in the blood and
washing waters during poisoning with pale toadstool.

Special instrumental examinations include skull radiography, electroencephalography,
angiography, fundus examination, lumbar puncture, and neuroimaging techniques such as
computed tomography (CT) and magnetic resonance imaging (MRI). In specially equipped
neuro-intensive care units, evoked potentials (auditory, stem, somatosensory), cerebral blood
flow (ultrasound and oximetry), intracranial pressure, cerebral perfusion pressure, and Central
venous pressure can also be monitored.

Computed tomography for coma of unclear etiology should be performed as early as possible.
CT has advantages when examining high-density structures such as bone tissue, calcified tumors,
and hematomas.

Keep in mind, however, that CT scans in some cases do not detect:

small brain infarctions in the early stages;

e small foci in the trunk;

e encephalitis;

e mechanical damage to axons as a result of closed craniocerebral trauma;
e thrombosis of the sagittal sinus.

Magnetic resonance imaging is the method of choice when examining the posterior cranial fossa
and especially the brain stem. In addition, when it is used, the foci of demyelination of
inflammatory or ischemic origin are much better visualized. Only with the help of MRI can you
get an image of the cranial nerves and adjacent vessels. Angiographic mode allows you to get a
detailed image of the changed arteries. In General, MRI has undeniable advantages over CT; the
only exceptions are acute traumatic brain injury and hemorrhages in the cranial cavity.

Examination of the fundus allows you to detect edema of the optic disc, indicating an increase in
intracranial pressure. When aneurysms of the cerebral arteries are ruptured, subhyaloid
hemorrhage is often detected in the form of a rounded, clearly delimited accumulation of blood
between the vitreous body and the retina.

Lumbar puncture in patients in a coma is performed in cases where the etiology of the coma is
unclear and its differential diagnosis is necessary. It is most important in the diagnosis of
meningitis and meningoencephalitis, as well as intracerebral hemorrhages. However, if an
intracerebral hemorrhage is suspected, it is advisable to perform a CT or MRI before lumbar
puncture, which in most cases allow diagnosing intracerebral hemorrhage. If the hemorrhage is
verified, do not resort to lumbar puncture, which is a risk for patients with increased intracranial
pressure, since the extraction of cerebrospinal fluid can lead to the formation of a pressure
gradient between the supra - and sub-tentorial spaces and provoke temporal-tentorial or
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cerebellar insertion. In cases where the hemorrhage is small and cannot be detected by CT or
MRI, a lumbar puncture is usually not dangerous.

In bacterial meningitis, an increase in intracranial pressure is almost always observed, but it
cannot serve as a contraindication to lumbar puncture, since untimely diagnosis of purulent
meningitis is more dangerous than its possible consequences.

In traumatic brain injury, lumbar puncture allows you to recognize subarachnoid hemorrhage or
detect inflammatory complications. However, if there is a real suspicion of an intra-cranial
hematoma or post-traumatic brain abscess (especially of the temporal localization), it should be
avoided. In case of combined craniocerebral trauma, contraindications to lumbar puncture are
traumatic shock, massive blood loss, and extensive damage to the soft tissues of the back.

Monitoring of intracranial pressure (requiring, as a rule, the installation of ventricular catheters)
is indicated primarily in patients with primary cerebrogenic coma that developed as a result of
traumatic brain injury, extensive ischemic hemispheric stroke, intracerebral hemorrhage, herpetic
encephalitis. Monitoring of intracranial pressure in such cases allows avoiding its sharp, life-
threatening rises due to timely correction of lung ventilation parameters and the volume of
infusion therapy.

Indicator Parameters of intracranial pressure Interpretation
0-15 mm pr. ct. (0-200 MM Bo1I.CT.) Normal
. 15-20 mm pTt. cT. (200-270 MM BOfI.CT.) Increased
Intracranial
Pressure 20-40 MM pr. ct. (270-530 MM BOJI.CT.) Moderately Increased
> 40 MM pr. cT. (6onee 530 MM BOJ.CT.) Sharply Increased

Principles of intensive care
1. Eliminating the cause of coma
2. Basic therapy for cerebral insufficiency

2.1. Correction of hemodynamics (DSRED, JRS) — infusion therapy, inotropic and/or
vasopressor support.

2.2. Correction of water-electrolyte balance and acid-base state

2.3. Correction of respiratory disorders — respiratory protection, intubation, mechanical
ventilation, drainage of sputum. Early tracheostomy is recommended if long-term coma is
expected and extended respiratory support is required.

2.4. Glycemic control (to maintain the glucose concentration at less than 10 mmol/L. Avoid
hypoglycemial!)
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2.5. Correction of hemostasis-anticoagulants, antiplatelet agents. Only after documented
cessation of intracranial bleeding!

2.6. Prevention of repeated seizures (anticonvulsants).

2.7. Fight against brain edema : Maintaining 5 "Regulations™: normovolemia, normaconnect,
normothermia, normocapnia, normocytic.

2.8. Maintaining energy balance — enteral and parenteral nutrition.
3. Special treatment methods

3.1. Thrombolytic therapy in ischemic stroke

3.2. Neurosurgical benefit (drainage of the hematoma, hemicraniectomy).
3.3. Extracorporeal detoxification methods

4. Intensive care

Prevention of pressure sores.

Kinetic therapy.

5. Rehabilitation

Verticalization of a patient.

Therapeutic exercise.

Massage.
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