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Neurophysiological Study of Subclavian Steal Syndrome

Hiromi WATANABE#, Kenji OKAYAMA¥*, Hideaki TEI*, Hiromasa KUBO
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Neurophysiological examinations, including a blink reflex and an auditory brainstem response,
were done in two cases of the subclavian steal syndrome. The one case was treated by oral
administration of medicine, and the other case was bypass operated. When the examination was
studied, the one case had been already medicated, and the other case was examined twice at the
pre-operated and post-operated stages.

Normal early reflex R, of blink reflex were seen in all occasions. However the late reflex DR,, CR,
of blink reflex showed the pattern of afferent delay and afferent block in medically treated case and
pre-operated stage. In bypass operated case, the recovery of R, was observed accompanying with
clinical improvement of the CNS symptomes such as dizziness, but the latency still showed the slight
delay.

Generally an abnormality of the afferent pathway of R, is considered to be closely related to an
activity of the spinal tract of the trigeminal nerve. The afferent delay of the late reflex R,, which were
induced by the stimulation of both the affected and unaffected sides, might suggest the diffuse
subclinical dysfunction in the lateral medulla oblongata due to vertebro-basilar insufficiency.

The findings of auditory brainstem response showed less prominent abnormality compared with
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those of the blink reflex. The late reflex R; of a blink reflex was easily suppressed by the multiple
factors related to its pathway. From our results, therefore, it was suggested that the blink reflex might
be more reliable than auditory brainstem response in order to find the dysfunction of brainstem.

e
Subclavian steal fEEHORRFN & L, HET
EREPRRICE B DS o7 hY, SEERE
EOHKALICHE CBIARBE (L & EoME & T B fEGIH
MLT VB2 Lial, HEZSERCAEREICE
BT ARSI, ZORBHRECHE
Ein EOREIBMAEIND D, EREREOETET
D HPBEOERFHBRICBE L 5, EF
LAENKE Y TRREY SR, SEAGERER 2
B CHEEBEYWBA A KT L, auditory
brainstem response (ABR) & blink reflex (BR)
RHRODICKRF LE%RD 2MANMEShicoT, &
FOXBMPIEE X Nz THRET 5,
EF 1

BE CSIX, FE, EEE

EF DTV,

BEERE | 42%%, BEE. "EHF ; # - =2504K/H,
RIEE  HTRE Ll

BRHBE  BR6IFIOAEL VAR FTRE < LT
nIZrILIh, BWEROLE EROBR IR L
DRERAHB L, CoEX bh =4 7 d2 blur-
red vision, FRATRE B £V REIHE L 7.,
FAFI624E 5 A21H, » T WEXYFFHF & LTEE
%2, EREFEIR B S h i e D KBk %
FERRE A b, FICMBE T digital subtrac-
tion angiography (DSA) #fifTL, ZE84E T&
IRt coAZE X IEM I hic, MEIREHR, i
M/ NMRFIRAE TD F WCREERBBER D - 1,
FHFE8 R 4H, BEOCHWTYRIZZL. 108526
B IMEHEY s L 0P D 7c b AR ABE L 72,
ABBEIRIE | &K 156cm, hE62kg, Hifl, =
Hig L, 0, ffi, EEHCERETXEEZEL, @
A ERE135/80mmHg, £ FE75/60mmHg &
O EREY RS, FEEOIMAER150/100
mmHg TELZER L, IR/ 58, £ L)
AR(ARE R IF T B - 7o 0 EEEIIR IR E BDR,
BREBIRE bl st -7, ERISEE Ef

il

bruit (ZBEER L 7225 5 7,
FREFHFTR | MEEZ2RICILD T O RILER,
LTEH, BRENCELTREFMRIADOL
ishote, ik BELOEEYE RN THEO BT RS
FHE LS00, DT CRRIEFER I N - T,
RERME | KMMIZEMER?, 100/ mm?, FRifmER
476 X10*/mm?, Hb 15.4g/dl, Ht 46.2%, /)
#220.2X10°/mm, MmEE, EFH. RTREZ, &G
(=), ¥ (), veryv/—rv (+), ER
Wis L, MyE2mm/1RERE, MiEE i, BE
H6.6g/dl, EHSEIER, Zofb, BF, BHAE,
EEE, M, BECEEYZRD»r -7, CRP
Btk BEOERIG, B, 0/ EEREX ADP
BENFEETL, LENR, E¥. WHvEgc
BEERDE o1, HHBCT BRE AL,
mMEREAR  DSA (FE 1) 13, BEBF624EH
BETHT I NI, ESEE TElGIIMoER T
TR CEMBEBREY I nich -, KBk
5&% (BE2) TREHE THIREHRB O
ENRD LN (L), MIEIMITEZ N L CEREE
Bk L LEEETERSEE IR 05 (TR

R

BEH1 fEfI1, Digital subtraction angiography
ISR E TENRITAL S O EH AR, EHBEIRIE
Eixht,
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clavian steal £,

E& 2 fEfI1, Arch aortography
LB CEHEETHIREHET TOME TE: sub

R

BER3 fEMIL, WEIMTE & L COMBBIRKEYE

53
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subclavian steal LR EFEE S htc, F 7o flElf
fige LT, BROMBBIREVEELEEIh
7 (BE3).

IR IPREERE | NI B,

KM EREEEE . MCV (motor nerve con-
duction velocity) (372 R B f##£56.4msec, £ RE
##££60.6msec, SCV (sensory nerve conduction
velocity) (3 /2 IE Fh##££55 . 5Smsec, A IEF###%61.3
msec & IEHETH - 7c.

hR AR EEEE (CCT) ; ER¥TtHe—3
v FEHE T OLENS5.6msec, AR TER —
7 v FEEBRETOLE 5. 4msec TIEFH,

SRESRIRE (F28) (K1) REHFIRER
£ (BRD Tihs (BAD whEsOE-7 —
FEXELTEYH, FREPRTOMEIZEL S 2

X NN NN

l(u{)’l /\/\/\/\/\ __Imv

X1 fEFL, FEEERIRE
BRZ7 -FEYEL T35,

%1 fEFI1, Blink reflex

R, DR .
f’\’— wl™
Lt.
J Ry DR;
CR; [\
P \ /W
Rt [~ /7
Rt.
_]o.lmv
Lt.-Stimulation Rt.-Stimulation ''"**
Latency of Blink Reflex
wave sige Lt i Rt
R: 1 1
DR: 48 45
CR; 42 absent (msec.)

Normal Control Study of Blink Reflex

wave R, DR, CR;

Latency | 10.13+1.24 | 32.06 +£4.34 | 32.06 +5.48
(X+28.0.)

(msec.)
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VY ¥ g el

i B I 4t (blink reflex, BR) (¥ 1) ; BR Ol
FEIIL B ANE MEM3102#5 Bt Ao, AIE
7% supraorbital foramen B _E T#&EFHIC=
R 1 K %280~150V, ~</v A1&0. 2msec D
% s, supramaximal intensity THIE., X
ICE A ORES» HEHEEL R, R &L,
FEFE$ 7 + v & —% high cut 10KHz, low cut 10
Hz iz&E L1,

SHE TEIRFAZEM T 7eb b E=NMEE 1 Ko
ERABTHEHR I BRI, #EA O early
reflex (R,) XIEHTH - 775, latereflex (R,)
1% direct R, (DR,), consensual R, (CR,) &%
ICERFDOILE L IRIBOEMEX 2 L7, FEFAZEMID
FRFBTE, RIIEHETH -7, DRITFEM
L RABRICEROER LIREBOK TARD bhi
73, CR,i% absent TH - 7.

Bt BN 5 (auditory brainstem response,
ABR) ; BAXE =2 —r <y 7 I ¥ AVTAIE
L7, B Cz BB, BAIERZEREL,
PO FRCABEERYFZ T, EFRHII10Hz
O click ExEA—RRIBTTVEERO 5%
17 - 7=. % {ll ® masking (%80dB ® white noise

®2 fEFI1, 2o auditory brainstem response

{Case 1>
wave 1 11 m v V |I~0 [M~V|I~V
Lt. 1.6412.52|4.36 |5.606.32| 2.72 | 1.96 | 4.68
Rt. 1.56 (2.28 [ 4.20 |5.52 | 6.08 | 2.64 | 1.88 | 4.52
(msec.)
{Case 2> ;
Before Operation
wave 1 11 m 14 V [I~m |~V |[I~V
Lt 1.6812.60|4.24|5.60|6.32| 2.56 | 2.08 | 4.64
Rt. 1.682.60|4.16|5.48|6.24 | 2.48 | 2.08 | 4.56
(msec.)
After Operation
wave I I m v vV |I~O |0~V |I~V
Lt. 1.6412.56|4.20| — |6.24| 2.56 | 2.04 | 4.60
Rt. 1.64 12.52(3.80(5.52|6.12| 2.16 | 2.32 | 4.48
(—) absent (msec.)
Normal Control Study of ABR
wave [ w [ w v ] v

Latency [ 16620 17| 2842017 [3.9520.16 [ 5.2540.10[ 5.7740.26

[e— 1—— 229017 — M ——1.8240.20——V
latency 1 4.11£0.22 v (msec.)
(x+8.0.)

A Ao, RIBGEE 1290dB, B 7 « v £ — 1%
high cut 1,000Hz, low cut 50Hz I23&E L —[E]
DREL2,048EIME L, FHRMELHEZ L.

IV LI D & ¥ 3 & OV I~V # @ interpeak
latency (IPL) DBEERABD LIl (F2).
=R 2

BE AR, B, S AEETF,

FR A EBEOBRAIRE LUK, HFEVRK,

BLAERE © 37i%, B - TiEBEETFm.

RIERE | M, SME, BERA.

WRE | BRI614E 3 AE X b EFBERIC A
HrbEOZ Y, EEEBRAK LOhsrts,
EOTAKD, DECEEHEI ZLbbot,
T AU R Z2 LEREERIROMEN 2MBEE s
L, I E 2 A B B160/70mmHg, 7 E ££90/80
mmHg EFEBOELEND S Z Ln@Hbhl,
PEHRIFT RICRE (2 h - e,

9 A= DSA #iEfT L, ESHE TEIRERITO
BAZEN MR S hiz. Arch aortography 12T % (&
H4) AFOFMRTH -1k,

FRA1624E 9 A, AEKEEOKKRE#HIK (16cm) #
AT 8HE TEIR—E8E TEIIRE KX 1 < A FHify
BT, MBREROBRY 2, MERE B
140/84mmHg, 7 EF120/84mmHg & 7¢ - 7z,

N

EH4 fEfI2, Arch aortography
IESHE T EREE AT T ORAZE
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%3 JEMI2, Blink reflex
Before Operation After Operation
R: DR \
: /\ Mg \
] e i v Lt
N e / N\ CR:
Lt/ -
. \ DR:
et e 1 [N Rt Ri i~
o o CR. N oHty
Rt~ o N v
{ M s Rt.|/ %
nt.l / \/
JO.IMV
Lt.-Stimulation Rt.-Stimulation Lt.-Stimulation Rt.-Stimulation  10msec.
Latency of Blink Reflex Latency of Blink Reflex
wavs side Lt Bt S wans side Lt-Stimulati Rt-Stimulati
&R )W R 10 n
_ absent DR; 42 41
absent CR. 42 39
(msec.) (msec.}
Normal Control Study of Blink Reflex
wave R DR, CR,
Latency [ 10.131.24 {32.06 £4.34 | 32.06+5.48 | .. )

MEME  Beg-oCTT CHERKBEXYE L ot
R B RO o, BHE CT BEF L,

R IPHEERTE | N EE.

Blink Reflex ; FEEXETR LB Y THBH. A~
A R AFEWOFMETHEX BT LAGE3). MiE
D BRXEL VT HROMDOFIBIZ BT h early
reflex (R,) OERFIIER Ch - 7on, late reflex
(R DR,, CR, & 123 XT absent TH -7z,
FfOKEER, MECTAZES EEE#HE LD,
BEREROHES A DN KA TBR 2HHKE L
o, EAWThORBIcE Th REEETH -
To MR BR & B LT B o in B8 4L LT s,
absent T # - 7z late response (R,) 23\l & % i
HELCCETH o, LL, Zx0fl0RE
12X % DR, CR,OBRHI VT HHEKAREL LTE
EREREL T,

ABR ; fifaT & fir8ic BR & BRIt S i
(E2). FEIHRLIZEY THS, H1DEH
BIEF @D b, WETEIVE, VI, 1~V
I IPV 0 —3 T3 +2SD. H TR 2 % B
DIERDFBD B vte, MBRITEBEOEREOHHEIC
J1=p: 3

Z

B%H & (blink reflex, BR) &, BREAAT

HRAEBS TR ADFEFTTRI S L0Mbh

%

(X+28.D.)

TWBY, FERELTELHESEATEY B
# BR & LT T B Dl trigemino-facial
reflex TH O, ZXMHRE IKOBKFIBICL Y
FRIND, HERCESIS BRI, HLDI
RBAN10.13+ 1. 24msec DR D early reflex
Ry &xhicF| &5 EHET 5 late reflex 75
W%, Late reflex 3% & [FAlo direct R,(DR,)
(32.06+4.34msec) & K &3 ® consensual R,
(CR,) (32.06+5.48msec) B ->Tw5 (I
2). Trigemino-facial reflex & 5513 afferent
nerve (2= C efferent nerve (XEHEHRET
»%. Early reflex R\IIMBHIERHSYH LT
B9, BEETOMRATEZARI =2 —r VX
BeEzBNTWES, DFhH, ZXMWE—1HED
NE= = — r v —HEAMEZ-HREHEEN RS
oligosynaptic response T# 5. —Jj late reflex

ital nerve nerve

Rl DRZ CR2
u u ‘M»——-
CR2 R1 DR2
Rt J(W\,«’ RL -

2 Blink reflex DM&RIC BT 5 AR & KIG
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RBEZ=ZX WK EmAUFEMEEL OHOD
polysynaptic response TH 5 EE 2 b T 5,
Cutaneous afferent 7> 5 ORI FTRMAO =X
THREEEIR 2 T 4T LEESE v v T synapse % A
U EfTBRZ2E L CEfiEEmERcE 508, LB
TR B U T s idEk{& (Jateral reticular for-
mation) DEEELERIN TS, i, B
WMo BRICRIETEER SV TLAEREINT
LB,

BR OEERIGAE LT, R, REGORE R
W5 2 & DVNEEER, KRR O ERECE
%5, SME, BEMEERLED X b EEMRI 2,
WECERRE, THRUEOFOCEATES LT
2% OWEVRDHID,

—Jj subclavian steal FEEFOFER & L T,
Patel®% Santschi H9D#BEIC & 3 LK TELED
RBE LR E I IES S D293.8% E/BEETH
Lo L, HETRKBIREERICERT S
L DH34.4% ERRGCELD D EHESh T
5, L LAFEERORKLHVCEETLE
PRE L2 2 - Lo mE BImEEE R L T
%, BELOBRBR LI 2L L I RIEFBL
MEEMER X D KBIREOFEEEENT, B
FREE(LHIRE I X D 8B TEIROMZE,N 7o b X
nicbnLE 2 bhs, HEEERETEREIR
DPEE L R4 % AT R, B i arch aortography ©
% FI%E & subclavian steal & LA S huke,
— AR OBRIER T, B LR O IME
R & BBISE TEIRD steal LG X > TEL S
AR O B MRS T CEZ LR D P,
asymptomatic 7c b DB —HHFET S DIXEE T
BBV, LR ORFTRER D L0 BEFE T HRES
X oTEDDERD B (4%~14.9%)92,
80% A LB MEREIEREZE L T35, EE
B OEFIE AN R oRmMER NG, HEME
FIRROBMERCES LBbRSD T VEY
F & T HRREERER 2 FRD b i,

BR BB OREOBKICHCHERTH S
& BT 23D, S F CRAM A R E T I
ARIERERE (Wallenberg FEIRRE) &p.lnz, SXIE

¥ T acoustic neurinoma, facial nerve neur-

inoma, glioma, meningioma, ependymoma 7%
E, EWHEBCIHLIEIIE, M KT
BHENRENRTVARWO ULnl, FEILBERK
L7-FR b =X subclavian steal SE{EFEOF I
BT AR RS bz, SEE -, %
NENHBFORI - IEB L NT B0 & s
WoMEE Y X35 BR & ABR ¥ [RBEc i fT
L, ZOEROGHT Extba A,

FEF 1 AR & Hh, mEHEY LR
MATE DO TR S, FHREZEERIIHEAL
KRBT E N/ BR £ ABRTH %, BRo
early reflex (R)) XAl b EFHE TH -7, L
7L latereflex (Ry) X84E TEIRBAZEM (F
B DR,, CR, & 31z latency DEE &, (KIRIE
DEFHED b, BRI PIEE, DR,R
BRICEBIFIER & KIEEOEE 2 L 7os CRyk
absent THo-7, T OHER LD, DR,, CR,®
afferent pathway T 7ci b Z X MEEFH KIS
VFHBEREEOFEL S b,

EGI 2 iy, BEE LTS TER—8HETE
PR A A A2 FHHRET S ey, fisio BR &
FREFEERSEARL, EEMEOLEEEZLRD
Bivfe K Te o teffih o BR THERKF 2T - 7o,
#aio BR 12 early reflex (R) @Al & & IE#
TH - 7273, late reflex ® DR,, CR,iZ AR, &
B BEF & b absent TH 7. UL, HBEE
Ros=Er £y, absent TH - 7] DR,, CR,
B, HAKRBEEOBFLERILSS OO
SicEE LI, BROBREDOSITIC L b, 5168
Ré &b x b T &7 subclavian steal FEEREIC
B A HERESRO MRS VIR &
M BBEREREEIL DAL b BRI S h b DTk
o tELZORB,

R AR w13 %5 BR OEERIGAIB L Tix
L OMEDRD BN, BESECFRELYETS
FEF A B EH U 7o Xk & L € Kimura'?, Onger-
boer de Visser 59, {5190 BBREE 3
»%. Kimura HIREHMIBCHRELXETS 9
#l (5% 75 Wallenberg FEEEETH 52 T
BR 2L T 5, ZTORE early reflex (R))
DEFEERLIBFBEEETH Y R 6RBHO
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DR,, CR,DEEHFFED LI 5EE 1T late reflex
o afferent delay &% 2 bh, THIERHEELE
R R L OB & & L H Al o EF i compat-
ible TH B L5 L T\~5, Ongeboer de Visser
5113610 Wallenberg SEEREDREFIT BR % 1
Tl F0ksE early reflex AT+ XCIEHR
TH o7 h, 1160T late reflex iIwEFE VD
n, TRE3DO2DF A SICGEI R, 247 A
V3 B ) B A D late reflex o ¥EEF o delay
PRULICZv—7, & 47 B iR AR SR E
o> late reflex 25 absent TH -7 71— 7 Th
D, IERBEMBEEO late reflex XL LICE
HTH T, HREIT late reflex @ afferent path-
way 0¥ b, SEXHEFHBCH L LERL TV
%, 247 CmBARE R o late reflex 23
RILTWBDa17 B EFAETHDN, Bic
FERBEMUR M TCRAUI XML Ttz &\ 3
afferent block+CR, O RIAD < 2 — v H#E 1T
Wit Z OB ARBIIEXMETHEB L 5T,
FIZA o lateral reticular formation ¥ THhK
LTuwhcase THHH EELEL TV, BRI
ZBRT2147CEELLANL VEEELS
ole X 5 THD, TN LIRS ZEG] 2/
ric#iZz L, BR & MRI (BKILEERZED

DFTROM AT - T\ %, FEEE21E B © MRI
TSERETEBEHEBE L TCELLLNIERE
Y, BR TR E S RUIZIEE TH o700, R
BlHB X 5 late reflex (R,) 52 ieE%L,

HAE7¢ afferent block pattern 7 5 < JEJE B
F¥Miz X 5 DR IEH, CR,OEFBEET VIR
282 LTk, Bk Ongeboer de Visser D45
Bl A7 CIRRELLL D EARRTV B, &
NEDOFERAY S F 2 FRIZ =R TR
ik E S FERRM, oF ) EEAEE O BT
B AR T % lateral reticular formation i 4 3
BRLTWABEERLTWS, MRI DFTRDOZ B
FHEFCE I h S ICREDEND bbb, B
WCRAES2 A BicfThhic MRI T, HENBEK
BRI 2 ERRBRT HATRAB LN, 54
Ho BR TIE, BENCREAREcEecEE
LT\ 7 DR,, CR,AMEMRIE 722 & 1EH /e # I ©
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HBL L, 2 OHEER, BEMBICH - 7o EH st
iz FTOT22XHETHEBOBERECL L
DEBRMTLTVS,

ZH 5 NS EEER L 7o subclavian steal FEERFE
210 BR o vz — 3, FEF L T RGHEA &
LBICEETHB I EnLMBERTE TS
trigemino-facial arc I% spare EhT\5 L E b
nAhH, RyDEE D2 — v iX afferent delay @ ¢
# — v C Ongeboer de Visser H® pattern A &
BOLLbDEELRS, EH2 T RIZEFT
»HB & X bRl b trigemino-facial arc & A
PRI E REERE D O LRI,
R, D &ALk wi vk afferent  block @8 &% — v T
Ongeboer de Visser 5D E 5 # 4 7 B o4+
%. Wallenberg FEMERE ARSI RIRICHED =
R &2 7F3 50, Bhicii X7z, BR 2% X hio kI
GUIEEGITH Y, —FSnboEREOREI X
H BMEOTEN T IRINC S fo b I ICERE
FhTw5b, REGRAECH L ENE LY
P T %, Wallenberg iEEHA» 2+ 2846 —
BB TR AERBRCES LT AT &
3%\, —7F subclavian steal fEBFFIIBAZEME
RYEBEAMETH S P, basilar artery = Willis
Bk 2N Liclif oM RE S X 5 steal HE
DEL TV B RHC IS IME BRI OTE R~ &
PDELTCWALETHESL D ZLIRADHEETH 5,
EEZEOOEMCISEBETEIROBEELA D
WRAITH > 7ehs, FEF 1, FES2 OFfFET BR &
MmAEMZEMN S X CHEREMBIEE S L, late
reflex @ afferent pathway @ dysfunction % 7=
BENDATH -, - TRAIDEETEINR
DEAZEIC X b, BB TEAAIZ OB D EALHE
CTwbZ ENBROERTLYVBICE AL
Zzbhd (X3), BR D late reflex @ afferent
pathway TH 5 X HEFHB L L KL &
IERE M 13 i HEB BD IR 58 T/ X ED R 0 I 37
FTERAZ T\ 5%, subclavian artery steal ®
R, ZhboMENEEIRRD distal ©MER
L DG ENE LT WD D EFHER
.

—##1Z subclavian steal FEBEE O &I A RIS
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STIMULATION
SUPRAORBIT.N.

STIMULATION
SUPRAORSITN,

VN = trigeminal nerve.

Vm = trigeminal motor nucleus.

Vp = trigeminal principal sensory nucleus.
Sp Vtr = spinal trigeminal tract.

Sp V co = spinal trigeminal complex.

Vi = abducens nucleus.

vi = facial nucleus.

VII N = facial nerve.

X1 = hypoglossal nucleus.

Med. ret. = medial reticular formation.
Lat. ret, = lateral relicular formation,

¢ Ongerboer de Visser & —&FeZET>

3 AEMAAEEF TR L 2 08ED
dysfunction 7 F#8 X h 5 6L

BENET, REMREOEDHIIAD & &
T3, L LAEIMTEOBBRCHE S BRE
BELHEETHEEbNT W5, EF 1 EEREMN
PSR F R P/ N 0 B 53 R EE R O 3
Ex R, ¥-0FHEHCAREIMTROGE SR
ShTws, PREEEROTFEL RIBATD
7r 353> BR T afferent delay OFT RAED Hh
1D, HEENREBIRMEERE G E-D < EEsM
i @ subclinical dysfunction 2VE#E L T 5 2
LoMERonte, FEFI2 TREHERE LTS A AF
fidMTdl, FMBRICHFRMREER S L O R0
BIAERIEELZhcH - T, Wil T
VIO DR,, CR, O BLZ BT 5, Lo L%
NHOOERIBEREL W52 Enb, Fiic
LY BAREOMMHEIE L EEEE L&
Zofeb DD, KK E LT subclinical dysfunc-
tion BFEEL TWic &EFHIE At

KICABR TR O RICHEREY b LR L OB
b O EEREL CHhi, ABRIBEAEN DL,
BBV L BTN (EELIERIE
ThDHT &L DR, DO EBIN B R

ELTHERTH DO, LHLEZOL&ERORER
KBL TR RE—HER/RED LD EETH 5.
FHESOREMTEERS 1 RFEH 2 1ifaTo ABR T
BEHOREIRD bhish -7, EBRIEIMEES &
bIIVE, AMFRSHFORMVE, 1~VED
IPL @ CTEREEEMNRD b i, G 2 Tk
VEOEROIEFL, 1 ~VED IPL b0
B ORMERDIDO A TRKERBEIIB LR
ot —RCIVEESHE A, VIS Y
AAREREBEEYETHESbhTW5H25, L
pons VLTI, IV, VERZEE ZD LA E
THHRESL H B,

7V TREOREFEOEL LT, ToR
HEEMBRORLLEKICHE TS BR & ABR %
B L T mte, AREGNCET U LR BMEE S A 0 REBE
AT TOBREEYREL 5% & Bbhd BRO
late response & ABR ©IV, VIEcEEATRNE
Do, FEHF 2 OMETO BR kb e ok
BEEEOBET AR S T ds, BRI &
&% % 2 &1t X b subclinical dysfunction @
FRDMO ZENTRETH o2, FICL T
e b EhicMRE e X % MgiaE o B b2 ks
TH5DE, bThroBBOELOLEETS
ABR I v, IRIE% 4% 7 blink reflex DZAv 2+
DEEY L Y sensitive KR LT\ 5 & Bbh
7z,

VRS 5203, ABR & BR & MHI 0 BEiERMEESE
BAECKTL, THROYIELFET R 2% -
Twb, 7 v F FRETHE, BR Tlate reflex ®
afferent block * R,, R,O B IEH E L 1= EHIT
b T2 good outcome D HI 2K %50%, 17% &
—E Tl o7, Thest L ABR Tk, IVEL
BELRFETE IR IEFIDOIER E A LR TR
poor outcome TH -7, BRIWEFILTH-T
%, ABR TIVH, VESBROERLERELEY
BL7eWHLRD S RICEMOFIZIE good out-
come THoTefinEETh BT &b, TV
FFREDFEFHEICIZ BR D R TRAH4T,
ABROGH 3 EHRETIT I EBEERTHS
LAHNTvB, BR & ABRIIFhbOBERZE
IOFHE E M BREDED ) PEEICEND D Z
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LB BTy, IR 2 DA O B s B %
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