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Clinical and electrophysiological study on the prognosis of comatose
patients with seveve brain damage in the acute or subacute stage
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SUMMARY

It is difficult to assess the prognosis of comatose patients with severe brain damage in
the acute or subacute stage. CT scan, or even MRI still have limitations in the evaluation
of potential brain function in such patients.

In this study, multimodality evoked potentials were used to predict the clinical outcome
of comatose patients. We have studied 36 comatose patients with various disorders and
with Glasgow coma scale scores of 5 or less. In all patients we examined multimodality
evoked potentials ; short latency somatosensory evoked potentials (SSEP), auditory brain-
stem response (ABR), slow vertex response (SVR), visual evoked potentials (VEP), motor
evoked potentials (MEP) as well as EEG within 14 days of the onset of coma. According
to the electrophysiological findings, the patients were divided into four groups: group 1,
global brain damage, in which all electrophysiological findings were severely abnormal ;
group 2, severe cerebral damage, in which all electrophysiological findings except ABR
were severely abnormal; group 3, mild cerebral damage, in which ABR findings were
normal or mildly abnormal, but the other findings were varied; and group 4, brainstem
damage, in which ABR or SSEP findings showed severe abnormality but VEP and EEG
findings were normal or mildly abnormal. The outcome of each patient was categorized
according to the Glasgow outcome scale (GOS). Group 1 consisted of twelve patients who
all died. Three patients in group 2 had an unfavorable outcome, two patients remained in
a vegetative state and the third died. There were 16 patients in group 3. Of these seven died
from secondary brain damage or as a result of the original disease, such as pneumonia,
heart failure, or pulmonary embolism. None of the patients in this group died of primary
brain damage. Of the surviving 9 patients, three had good recovery, two had moderate
disability, two had severe disability, and two entered a persistent vegetative state. The
differences in clinical outcome correlated well with the results of VEP, SVR, the P25 wave
of SSEP, and EEG. In group 4, four out of the 5 patients had severe disability, and one died
as a result of disseminated intravascular coagulation.
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A reliable prediction of the clinical outcome was obtained from multimodality evoked

potentials and EEG.

It is expected that such classification on brain damage based on

electrophysiological findings will be useful. For comatose patients, ABR findings were the
most useful for successfully predicting a poor prognosis. This study has indicated that the

cortical response should be fully evaluated in order to predict favorable outcomes. In
particular, SVR, VEP, the P25 wave of SSEP and EEG results were found to be important.
In view of the clinical aspects, patients with mild cerebral damage who have the chance of

making a good recovery must not been overlooked.

(received September 25, 1995)
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(computed tomography), MRI (magnetic resonance
imaging) FOEGRZENIC 2, LEOFEREN, 7
bHOERAEREFREM (somatosensory evo-
ked potentials; SSEP), BiEt:iMESIG (auditory
brainstem response ; ABR) K U'% DR RN D HE
TERZ G (slow vertex response ; SVR), HEFBRE
fiz (visual evoked potentials ; VEP), EE)ZEREL
(motor evoked potentials ; MEP) & B3¢ (electro-
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MD (moderate disability), SD (severe disability),
PVS (persistent vegetative state), D (death) 4%
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UFROHR TRT. ) p EBifE#i, N13 28
5, 6HEV A LEMBRRBAEE T, N20 25
—RAMERFICBST DS RBLTW5B &5 5



242 R W E W, b

TRERO—HYAT\W5 S, 1988 ; ffiK, BAEIRTVWHZ EXERT S, IEFHBEKTIE N2
1991). L7cdio T N20 235ERR T & s o HEIK DX FETEMEE P25 A b s, ZoREIOWT
R L T RANEEE £ T oM EERE A SHHE AT VCHRERE 1B H 5\ IEE)

Clinical and electrophysiological meaning of
evoked potentials at a glance

&EEP

SVR

Fig.1 Arrows show the main conduction pathways and the gray patched areas indi-
cate the areas analysed for activities with electrophysiological examinations.

Table1 Classification of EEG records (Hockaday et al, 1965)

Grade 1 Within normal limits: a Alpha rhythm
b Predominant alpha, with rare theta

Grade II  Mildly abnormal : a Predominant theta, with rare alpha
b Predominant theta, with some delta

Grade Il Moderately abnormal : a Delta, mixed with theta and rare alpha
b Predominant delta, with no other activity

Grade IV  Severely abnormal : a Diffuse delta, with brief isoelectric intervals

b Scattered delta in some leads only with absence of
activity in other leads

Grade V' Extremely abnormal : a A nearly flat record
b No EEG at all




Table 2 Classification of the abnormal grades on electrophysiological examinations

S B R O TR S B TR HEE

Mildly abnormal or Normal

Moderately abnormal

Severely abnormal

prolongation of N20 latency or normal

absence of N20 or P25 unilaterally or absence

of P25 bilaterally

absence of N20 bilaterally

SSEP

prolongation of 1-V IPL=5.0mS or normal

5.0 mS

=

prolongation of I-V IPL

wave V is not detected

ABR

waveform is detected clearly

distorted waveform

flat

SVR

waveform is detected clearly

distorted waveform

flat

VEP

electromyogram is detected bilaterally

electromyogram is detected unilaterally

flat

MEP

Grade III

Grade IV or V

EEG

Grade 1 or II

EEG grades are based on Hockaday’s classification. IPL ; interpeak latency
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BEAF rRE TRV EHE STV (A,
1992). X - T, SSEP T N13, N20, P25 oFEF o
BRI L1z, o3, NI13 DBOEESHRTE
WIEBIES U TR E DR DT N9 0F &Y
BEL .

2)ABR : BEERB RS MEEEH 08, S
H#, PINTE, RKAES L CHBEERE OB K
Zfnir . ABR o I I ORI IIHGA- 8, 113 IHBLT
BB A & < AR, IEIEEM & < bt
Y — 78, IVEEYH &  WAHUES, VIR
L ETEMEDESERBT A D LEZE LA T
% GEIL, 1989). LichisT, ThbolHaRD 5
7% 5 ERES IR ORBIERE AT 0> H hR I 2 T O BER
CEBMNEIEIN TS Z L2 ERT 5. ABR Tk
I, U, VEOHFHREN MELhRT W, Thbo
BHOEFERS L e hThoiige, [-VEROES
PERS 2B U BB AR & A L 7.

O)SVR : EEHWB I HBEER B fEbsfch L DK
DR E% 7R L 50~300 mS DRERRS B TAMK
BEF L vwbh T3 (FIL, 1989). ABR TV %
THRD LR AFICK L THE ZORIEHE LR S X
5AL, FOWHOEHIC X b KIEEHE 2 M L 7.

A VEP : RSB SR8, HE, SR
R L THRIFE AN BTSSR~
23%5. VEP TRAMEERE L E 2 bhT\WbZ0H
W, REEWRSAERNCFIAIR T35, 0
WA DORIFTH S 2Tl (EE-5K, 1989). VEP
TREBLRBEHOBEGHENE L WIcHDEHOE LY
FHR Lo BT RBMEEESHTC AV 7o, VEP i1 57
B, FORBCMEAEEMNZES L TELT
I RERE E O A I BIR 7o < KINBERE & B L TV
BHETHS.

e)MEP: 28/ A bic X h AT 5B EH L,
EEECHEAMKEESHETE P T 5 L8 TE
B, CORERWIZ X BRI BRI/ LR
HHE, KRREMEANMED 5 (RS, 1989). SEIKBE
B LB oESET »MERHERE TRBL, £oRIG
& LT RHEER O B ER2E b1 5 5 E AR
L, KBa SR F oMz BT,

) EEG : Hockaday » (1965) 4% (Table 1) &
PEN K D BEAE 2 BT L 7.

b X 5z, Kié#REIX SVR, VEP, SSEP o
N20 LI component, MEP & EEG T, RME#AE
3 ABR, SSEP & MEP T4 MMl © & % wJaet:
BpBEB L. ThoOBRERREYThTh, BE
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R, FEERY, BERFOIBRBICHEL
(Table 2).
WHEOLEE - A (1992) FEEFREEBRE 19
BIOEKEI LN F B O, HEBREEBSE YN
BLUOABAGECEEIh TV AE (MEERD,
B AFIcEE I h TV AE (MBEERD, K E
ELTEEIRTV AR (KEERD 0 3o0fic
GEL, ThZhoBEEREZOTHE L oIIHBM
DBHBERTRELTNED, SEZDOFE 2 FHiciks
&, AMEER Y zoBERECLL, EHIR220
AATEHETHZ LWL T, X b EEMAIM A
BEIC e B LR I hic O THES 2 BERAEEZAICK
D4R B L. ()eMEER (global brain dam-
agetype) ! TRTOREHRA TRERF L~ TH. (2
KB4 ER (severe cerebal damage type) @ K
BERE 2 S+ A REH H TR CEERT 2R3 2%
B BEEE 27”3 ABR AIEH o LB SERE ¥ To
. (3 AR EEER) (mild cerebral damage type) :
KR A Pl 2 REAHEB O > bod i L bV &
DIZBEN EORENH S, ABR ZIEF W LE
EEEICE &F o T AL (4%EER (brainstem
damage type) . REEBERE 2 I AR AT H &
BEND DD, KNEREIRL-ATWBE L L
(Table 3).

4 FLEFMLFRBAOLE

FIREN DI Signal processor 7S12 F fo ik
Synax 1100 (& b K HABSK =% A L. T8
W MEP UM St ERE 2 Fv 7o, SSEP (3
BERAZAAEF Fz) & L, EHEHEXERUO
Shagass point (C3, C4") &85 SHREBRSERE L ~ L
(CV) B\t BIBERALIE, B D\ EDIEhAEE
FRIME T, EFAEL TS ~12mA OB A\,
RIBHRE L5 ~ 8 Hz, MEEIFE 300~1,000@E & L,
S HTRER] 40~50 mS TEEEEfT-7. ABR & SVR

wHE EE b X

FWEZR (AL, A2) &IEFHOGEE (C2) MoEM &
L7, ABR oRIBEMEM 27 v » 7 FRIW (100~ 105
dB, 10 Hz) =T 1,000~2,000 [EI#B ATV, LB
JEU T— R b7, S HrEERE 10 mS TS L 7.
SVR il b — v &y 7F#H (100~105dB, 0.9
Hz) =T 50~100 @R TTV, 2 HTHRERE] 500 mS T
Figk L7c. VEP (I (01, 02) & WEZHET
DEMAPILE L. P — 7 AR oRIBEERE
Wi 7 5oy v a THBRABRE 1Hz) T
100~200 [EIANFE L, 4 ¥rkefis] 300 mS CTHER& L 1o,
MEP QBB ~7 254 &« 74200 (EE
=7 AT 4 s ED) REEHAL, FEE L ABGEE)HE
B o> EJE o ALK 2 RI8 U sl o REFRER o #5 B
PIMBEEAH TR L. i, LEILU TERY
PR E DA EERLIEAIC X T bR T 5 BitiE
DERHERT B HHTHEE T O IE AR RI3 28 in
L.

B, ThXhOFREMOLETH > TIEH
BIOEET & WV BEMOD S L HHRL, LK
ERCEEOREO OB REMOBRIHEY L 2
5 X5l ERE TR, RE, HABHOES, B
RERBOBEAIEDOE & & R L.

& R

1 4MEER (Table 4)

SRR ER L W LBl 12 BT, £RIRIERRBIC
BT LB L, BRABBEED 3fIkE I A
Berhiz Ot O RETRA S hFERER LB I h
TAEFITH D, OIE R TSH - 7o, L4
3%l PCPS (percutaneous cardiopulmonary sup-
port) % 721X ECMO (extra-corporeal membrane
oxygenation) & IABP (intra-aortic balloon pump-
ing) AL TWIERESIT, WTh b4 ik
FHETE T BE»OYIMNEET A TH -

Table 3 Classification of the brain damage types on the electrophysiological examinations

SSEP ABR SVR VEP MEP EEG
Global brain damage type X X X X X X
Severe cerebral damage type X O~nA X X X X
Mild cerebral damage type O O E=X O~X O~X O~
Brainstem damage type A~ X X b4 O A~ X O

O ; mildly abnormal or normal, A ; moderately abnormal,

X, severely abnormal
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REFEHRT B

fEF 12 K. T. 265 4ot (&g @ %)

PISHIE C A ARRORBRIELFENCH H, FEEM
AR CUBRER AR Ch o e RBERRB L /e
h ICU (intensive care unit) A S hic. AR
R EERRET, BREFRIBEL T5H0DMHKE
T, £HKF T / —ExRRD. EHME S 60
mmHg &{EFL Tk ATHRER MicAERED
B5ifrbhte. M7 v E = 7877 ug/dl BALE
(Fo#, v br Y VIAEEHH) ERESETH -
7o D RBEMAE & 20 S Wi MR IR T h .
ICUAZE# 8B B BERABYNBRELT -1
(Fig. 2). EEG ¥, ABR Tmfl I % T
bhsd, HELREERHLEL T, SSEP Tk N9,
N13 (IFER T X 7ch N20 DD W IR TE ud
~7-=. VEP OB D bl s o te. & OB EEE
CT TRKER,EHTH ) BEEHEAL T, &
DEEZ 12 HRBFET L.

km EA, bt X

2 Kg&emEER (Table 5)

KA MRREER & 20 L6t 3 flC, RREBR
FRENOEME, £8, MERT . WThib
6 ~ 8 & DLfiE LI ERER A e X T e 26
X O b EIREE s < KRBT, 1HlEoic
KU B D - DR LT,

REGIHRRT 5.

fEGI 14 GY. 52%% 4th (BRIF ©FETD

WBEH R AR, REAEARLEE L. O
k&t LERAER 2T 7o 23 E ORIF 6 45 0 Ol
23 o to. 84S ICU ik TERIEREE A Thht:
2, B0 EIE 7 < RN D 30 RERIER B RER A %
fTote. BefR, BERETARFRIXL, MK
SR S, MRBRIES S EA B e A 1A
bhiedofe. FEARIBIC CBRMBEERAL 2 5 b,
ELABEERE (Fig. 3) T, EEG ESMET
—F 7727 FPORBABRD D, 13EAEFHRE
<, ABR BIEH s <4 — v &R LIch SVR i
{, VEP d & bhieh -7, SSEP Tt N13 £t

Case 12 26y.0. female global brain damage type

OONOOHWN =

13 1sec

94,0909 15:;

COUNY 1501
PPRESET C150(
REJECT ‘

Fig.2 EEG: EEG showed flat records.

12 ] 50uV C4'-Fz cmi{,f"wmﬂwm

SSEP Lt median nerve

stimulation
— N9
COUNT 500
2 »PRESET ( S0C
Erb REJECT «
Cv-Fz N13 : E§§E§
C3'-Fz A o om

VEP

G-UEP

1 1Dp: MO
KPERKY 94,09/11 14:

COUNT 10

PPRESET C 10

0O1-A1 EWI RE::;R '

0.6mS

O2A2 o iapmstigacaspssed ot

AUN= AWNe
l

U= : 12-= /BT,

ABR: Only wave I were recognized, the other waves disappeared.
SSEP: N9 and N13 were recognized, but N20 was absent.
VEP : VEP showed nearly flat waveform.
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Case 14 G.Y. 52y.0. female severe cerebral damage type
O1-A1 B T ey e WWWM ::::sl".:
- C3'-Fz. 01-A1 o represiirakasm ]
@ | souv . - : |
1s&c
C4'-Fz
02-A2 WMW
ABR|"T s
- SSEP
Al1-Cz
Lt. median nerve
A2-Cz stimulation

’ ) ' Rt. median nerve
stimulation
AZ-CZ v cliioms ormgoarvahSomemtoey]

Fig.3 EEG: Nearly flat records with mechanical artifact.
ABR: Wave [ through V were normal, however VI and VIl wave distorted.
SVR: SVR showed flat waveform.
VEP : VEP showed flat waveform.
SSEP: N9 and N13 were recognized, but N20 was absent.

SHRFICER L GR 23 41T, MD 24, SD 246,

ABR after 3days (Case 14
ys ( ) PVS 281, D 7 BIC - fe. FECHI T BD 5 BEER 31

o Comn e  WEAEQ7 TEFHMA (Hunt & Kosnik £0

EDWK”:&*'I moecr o Graded) TTAREEMTH Y, HERFHOFHEL I

mcz| o [ o, S o RBIREOBRA THT L. KD 6 BlOTEL

pm Ny ane HREBEEC L boRE, EREEOMEC

o H 5 SR s Lo56 (R4, LR 1HD T, HEHI27 3
he-cz L ey ENEREAUECLL.

i REALRTT 5.
fEFI19 H.C. 443 Ltk (R MD)

Fig.4 Latency of wave Il prolonged and wave IV

LR AR AEREEE, REEEY E L

through VII distorted.

Barfoit N20 DB L b hich -t Z OO
CT TlEHMEREYZES:.. 03 B#ED ABR
(Fig. 4 TP oER & IV LR B m s b
hic. ZOMFEGIIRIERRE L o h IEBE» S T HE
AT L.

3 KBS EEER) (Table 6)

KB RERN L2 LBz 16 BT, 20 5 bt

fo. BAHE CT (Fig. 5) THEE T Him & B A%
Zed, BRcHEMBRER A THAL. K40
R T b B, PREMAFIE, POBRRIEED BT Ut
SIZESAERYAME % 3 = Tt » - (Fig. 6). EEG T
WLERM & o R L 1ol T, VEP oBERILIER
kb bE@H LR, ABR TEVE, 1-VERBES
BRSSP PERE L T IEE -2 — v &L,
SVR oFH &3 hciid bz, SSEP 12/ Erh
BRETIE N2 LBEOBEB TS bhith- 0%, 4
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CT scan (Case 19

2

Fig.5 CT scan showed massive subcortical hem-
orrhage in right side and intraventricular
hemorrhage.

Case19 H.C. 44y.o. female

mild cerebral brain damage type

49
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50eY stimulation C3-Fz I
NECTALS C4'-Fz N
e p———p— oot 1
P No e
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stimulation Cv-Fz - |3 e
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Fig.6 EEG: EEG showed predominant theta, with rare alpha pattern.
VEP: The waveforms were recognized, however the amplitude was lower than

normal pattern.

ABR: I-V interpeak latency was mildly prolonged, but nearly normal

waveform.

SVR: The waveforms were recognized, however the amplitude was lower than

normal pattern.

SSEP : In derivation from C3'-Fz, N20 and P25 were obtained only by right
median nerve stimulation.
MEP : Electromyogram of right hand was obtained by left motor cortex stimu-

lation.
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Case 35 M.F. 49y.0. female brainstem damage type
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Fig. 7 EEG: EEG showed predominant alpha, with rare theta pattern.
VEP : VEP showed normal waveform.
ABR: Wave 1 through IV were detected, however wave V through VIl

disappeared.
SSEP: N13 was recognized.

N20 was absent.

MRS 03k & oo, BEREEO 1 HIXFAZEEKR
HEfEH LTE Vv —oWais I icbhis. BE
LizoiEimeo 1 #l©, ¥E»H26HHiz DIC
(disseminated intravascular coagulation) iz X b %
L7 L4 FlefBEBE TiE £ T
BB L 7o S PHEE R, TR S oo 5 IR BB &
BELEEAMOEREE - T 5.
REALRRT .

FEM 35 MF. 495 otk (i - SD)
Bz TYRHC A S ht. REREEREEE GCS
(EIM2VT), PUERRE CREER S, IRERES ALK
LTt FA CT #FE T e mE %S [ #intds & e
bhte. fiiaio | AR c i (Fig. 7) EEG 2

In derivation from C4-Fz by left meidan nerve
stimulation, N20 was not detected clearly.

In derivation from C3'-Fz,

ABR
VELDREEMEEL T
fz. SSEP Tt N13 &b hioh, N20 LIEDESR:

alEFET VEP TLIEELERIED LRI
TRIVIE E TRERETE -5,

EENA LT, CoEFARRESS 3EEIH
7o O EEEORBEAEE oD, FOBE In T EE
BHEL 22 HRCRBEREHE Lot L LA
LIRS, B FEESE D=8 6 4 A ol T RIS
SHENBORETH B,

S 3
1 ABR ToT#HHiiz2T

HAEBAEEE B F 0 T 2 75 L To ABR oF

B R RRT 2GS S D (Anderson 5, 1984 |
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FE)I[5, 1985 ; Cant 5, 1986 ; Barelli &, 1991), ABR
THRBEOTHRITET, £ TFHREBEREGRYEHS
LE¥RTWA, ¥, BIED L < BBIEIE VWEIER
MEEmEEco ABR 3, EFIE», [HEOXR Th
CIEFEFTERAD B E IR TS (Goldie b, 1981,

ey £ €5 B B, 1984). HAx0KRETH ABR KBWTEKR
v §§§§§ g E W5, T8, 7RI E T LARD bR - ke iEf
g 53 2 ABIFET-L, ABR #7RRIGERIOE G FHRIIRR
SlanapAaaA R THol.
» s §j§ R A TR L 5 5 TTHEAE O 35 5 e & L
% ShRbE] B = (% ABR BUhc & BRI f=ilB% & & > SSEP, MEP
Ew® AHTFbh%. ABR OREBEHERZIBDHTARRTH-
Sl 0 0 0 %ﬁg fe MR 0 12 FEHI T3, £ SSEP 2 4 143 N9
= 3.8 ¥, B0 8PITIE NI3 & THD 2 N20 T
3 Bl 4 4 2 g§§§% EleboRkhrot. Z05H MEP & %7V Ak
el 528" 2HITLHEMARHTE Rdrote. COZ LMD
el o TEST ABR TRIED Vb0, ¥ DS, $ LRI
N I el Bk TLARDERVEMTH, Goldie & (1981) A4
- 2% e BEMICLIRL TS oK, BEEEROLLS
zlB|leEEEE £8P TRLOKEBELEREL T2 L5THS. £HT
5 T.E8 BRROIEHEET B T, ABR B b AR
o |ElEso22|o5E<TE BO1oTHBLEELLRI.
0 R el -8 - W 763, ABR o [ BARHRICEDN TR ERHE
o e |288E% X B hEASOTARKROAR, HIEAIC LS
sllslzzzza 28858 BAREORR, < OCBEHEE LTRSS D
HIMEEEEREERETE R E D et AR LT E ORI R 5 LB b
p: . o gggggg % (Barelli 5, 199D). BABZZhboZ &% %
£ E % & § é%%gg &ﬁﬁnu%E%ﬁiom&ﬂ%dB&Lfﬁﬁk
= 85§27 BIloTWwah. Efe, KE-HHR (1989 OHEL T
Ell.|55sagle88ss VB XD IR E R AP L T B BB LT
SllelgE £ £ ;é; 6 2 DR BEERFATIC I blink reflex BT 5 L b
F|c{EEE22|EE58 3 L Bbhs.
- R % 22| & §§ 23 KI5 (1983), Rosenberg & (1984) i34« DEHE
Sl S|2E££5|588 8 kB EREE AL O TR Ak S0 B
& £EEs88|2 EERE: ABR & £ 0ehyRi 5 T2 5 MLC (middle latency
£ SEEES component : *H¥ERRIE) ¥ L0 SVR 0 3HA XA
L% g E E S &3 %g ‘5“ %ﬂf‘g WTREH LTWvW5B. EH S ABR oA F 3R
(888838 |ZE T WHITIL95 % (21/22 ) 2T, ABR DAMIEH
2l . Okt =43 Tho BTk 4l % (7/17 61) #FEE, ABR, MLC,
&8ss SVR 54 TEH 2, L <X SVR 0ApH&L T

1BITI93% (14/15 0D BAEFLIELT, £OF
HEHiz MLC, SVR "EFRTHBELTW5. il
LZofGEpitl, BREEORELXEFEGICREL
TELY, i, THRMEiZALR, FECO 2278
LT 5D I EFFIOBEETH & FREMOBIRIT
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FETHBH. —F, Rosenberg Hitxf%% GCS 5 4
DTFOSMERES & Lick &5, ABR 23H% L icfil
T2 100 % (B3/3 6 AFETCL, FERARYHETET HIC
BHEZELIcdDD, 3HBEBEETH- BT
33% B/9%1) T LTk, ZORELYRIFALT
BOHEIH G BRE Tl E Ui, B EBRERE
FITRFEEOHBATHBETH 7L LTV 5.

2 SSEP ToOF#FHiiicowT

Walser & (1985), Judoson » (1990) (37 ks
BE DMLY SSEP 0L CFHEi L T\-5. Walser
HIMERRMIE I X 2 EREBBREERE 26 0l0HR
M 135 SSEP B L, ZofEEH 5 N20
DHERFADOTHRIFEL S L < (EGIRE, N20 13538D
50, P25 OEHLIRBEEIC It b BEOFEMIEE
B N20, P25 L HIEEFAREREETSEL P25 0
HHMREHL TS, F7, Judson KX GCS 8 /4
DTFToEMEEBAEE 00FAOIKE KT S
SSEP o#at s b N13 & N20 oo TE & (cen-
tral conduction time : CCT) D% & N20 OF &
FH LML, @l CCT AIEHE TH> N20 ok
LTV WEEFITE8T % (33/3861) HTHRRIEF
(GR, MD) T, Wil N20 23845 L T35 D297 %
(33/36 ) TFHEAE (SD, PVS,D) TH-tc s LT
WA, LaL, CCT A—flld L < WMl TR L T
Bh, Fhid—fo N20 B3HEA L TWAFTOTFHE
B 53 % (19/36 1) DHRTHofcb LTWB. &
DX 51 ABR ¥ X SSEP oAk 5, 1Rk#EH
DIEERZHCTOTFERATZCIMEEECRALRD 5
LEbh S,

3 SEFEBN TOTEIGOBRICOLT

Goodwin & (1991) ¢ ABR & SSEP # F\TE#
BISE O TR AT, BEOMEN L ST
B ORSEMEARA LT3, HHOKEYE LD
b L EEEMEERE 933 EFIh, FERE (DEic
2 PVS) EHEZI RIS b b3 R (GR, MD,
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7 false optimism %X 101 1 (11 %) wHx btz & L
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7=5EB 270 Birh D 43 Bl (15.9 %) 1=, SSEP & TFF
filfi X A FEBIC L 253 Birp oD 29 B (11.5 %) 1t & B
nieny, 2FEEL EoFEREM Y B TR & oo hE
BT 523 B 29 6 (5.5 %) iIwHx bhicicd ¥ ien
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TOFEFHE R HEAIEHL TV 5.

wHE EAE b X

ADFEBE L Goodwin B (1991) bIEfET AL 5
iz LT false optimism &6 THEVH &
EeHbH. )L (1985), Cant & (1986), Barelli &
(1991) FEAEFEMIMESIZ, Goodwin 5 (1991) X
NEOBEADHEBIC L 52 BBEBEEG I, FIK - G
(1994) (X EfE 7 = T H MBI LT ABR & SSEP
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TEF KR SSEP o REFFIITHREFTH D, ABR
RROITTFEARREL, TORMBI—HL TS, L
7L, ABR 2IEE TH > T SSEP 2IEHE T,
T loh LB X IEE 12 KIS REREE & & D fEH
OFHHTIRETHB L LT3 (Cant B, 1986
Goodwin 5, 1991). Z hidFk 4« »45¥E L1 KNSR
BEER & KBGO REER Ol T 5 EMTH D,
ABR & SSEP ofiZ&b# DA TIL, AMOEER
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Lindsay » (1981) (%, SEAFIEIBAE 32 BliesiL
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OB OO EEYBEEOTHLMHET 5 L
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Greenberg % (1977), Narayan & (1981) %,
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RERRS OISR TAZ ENLEVOFFRER
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N20 & P25, VEP, MEP, EEG %A\, ABOEE
BEYRF L. §EC O KBBEEOHEIC BT,
¥ SSEP To P25 A& E VEP oliFosEY
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EEEALEY UV — P RBC ST & h B SSEP
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BWLTWAB X5, N20 X bh P25 @Fa sensitivity
BEWE ENTHEE A, P25 oEEYBRNER L
fo. ¥z, VEP B EREEOFE L X T\
AR A FER B CE B L E 2 bh 5B,

4 Hx oEFORR
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FOE IR 5 SEL R M 234 Ul a, KRB ER
BE(X 4 LA, BXEPEEAEIL 8 S LI EERE I hhiEE
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EHFE LI 3BT h b BRERIEF L OO
KB BB IHRETR s fcdb D B2 bR S.
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B L TR F#IE, GR 341, MD 24l, SD 2
B, PVS 2 BIcFET-Hidia<, 96159 Bl (100 %) »°
AL, BEBEIEZIFFRTH (77.8%) Kiabh,
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BiIFThHH, FHIZGR THote. MEETIVD 2RL
T 1 BIERBLEBIC X 52BN RB I . R,
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