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23 FA, 2000. 934
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JARE 1A, A, B, AL
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AA A= 7Y, A, T8, FE
Aelsd, A7, Ao, A5, g, 44 Ak
g, A8 9 A7 Ao ol UthH
2193, 1995; Millis, Rosenthal, Novack, Sherer, Nick,

Kreutzer, High & Ricker, 2001).
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< HEAQ EAld BEHAY FF Fgfol

Z A% Aro HEgs e dRES AA
TR A 10% x| EISEa(Bigler

b1

AL W& ks AA 9 75%- 90%S AFA] g
e doz & wj(Alves & Jane, 1985; Kraus &
Nourjah, 1988) /FAlE|statEo] AAl A4
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o WHlel A B Are Axe 94
4 g BAEY Aol 54, o]50] o
A4 BAE Taeln Yol Brea w4
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S}tE2E I (Brain CT scan)o|Y HAP7 |3
A

A
HY(Brain MRD) 22 RIS

Al iy
Fe A 2 A AY FEE s
sl the AaAelets Hrte] FeAde A
S PHLezak, 1995).

AR Hede 4o Ee] vaE, o
A o2 AluFAle] LOCloss of consciousness) 30
2 o], PTA(post-traumatic amnesia) 1A1ZE o],
18] 3L GCS(Glasgow Coma Scale) 13-15F 0.2 7 9]
da n ATAEG we o 5 S5

o]

-
5ol 9 A% 44 W93 a1 el )
7] SlH(Williams, Levin & Eisenberg, 1990). Ht

oy
—a-
TEEAIEY] HEFS PTA IAZE o
87

9 olat, aelm AAABLH Faol
3l

HGd A TR A7 e A =
ANFEHAA S, =5Z, 1998; Lezak, 1995). 53],
WGy AP Feie W AeE da 4
oldizie] WARA e AEe] HEde A

ol
=
"%.
SF=H|(Gualtieri, 1991), ©]= 198013t 2
AlE wl=re] A7 AlE giides o gk x
AKMcMordie, 1988)°|A4] ©|& = 45%7} 7A=9] Y
&) Aol TARAE 4l 5} 9]
AR EY GA Aol BT & 2
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1’4—(Alves & Jane, 1985; Kay, 1986).
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WA FA e WE IS D K 2204
},—49] HY & =128 H 0] 3

lI‘

12
4 syow, T e 4949

= glole Yetd & Sle Ao ik
(Lezak, 1995), 195613 Strich7} £173A] X|nf| &4}
(posttraumatic dementia)®] ‘T WA oA ZhAkA
E a4 wW3ldiffuse degeneration of the cerebral
white matter)7} 925 =13l o]& o]d] 3t A

7} kel 5 thAdams, Graham, Murray & Scott,

1982, 44 ZAEFe AFAYAN Avia

Neds AR Ugol nPol T ez @
55 AT FAFUA(Jane, Steward &

Genarelli, 1985), AbaL @Al CT
AP ool gAY GCS7F 1334 o] &
Fote Ao WES s R g <l
7 AFEdAME EA R THHofman, Nelemans,
Kemerink & Wilmink, 2000; Verhey,
Wilmink, Rozendaal, & Jolles, 2002; Voller, Benke,
Benedetto, Schnider, Auff, & Aichner, 1999; Wallesch,
Curio & Kutz, 2001). Wallesch “5(2001)< 1387 <]
Arsze] R e BAE iew S

5ol 94 2

Hofman,

2 A5 g 23, ol F dFe
A S Ba, o] EAEe] gAY I
oA o 2 A Bk don, 1299

& B 7|5 oIt - o] M5S0 w2 B -

X HEHGE: 157) $AE
Voller 5(1999)2] ATollA =

2] z% /\Mo] k1

xghet 71 3

Fﬂr

o] 9401]_‘1:_ Yang, DeWitt, Becker®} Hayes(1985)
AP gl el Auldk HEde
atm®] fluid percussion in'ury)—‘ }:} o gy
3} ol 2, 7], ¥7, AzANA

FHlactate level)o] 21| 5}HA ]
Hicks, Martin, Zhang & Seroogy(1999)+ 73
2241 am) 22T slufo|A] 8 2 7|93 B

Httn 4#A & neurotrophin¥}  neurotrophin

receptor levelS WZIA|ZITk Hugt)h o]A)d,
ael e, A48 Aree Fud o
e 2w S0 24 £

o} ¥ AvAke] Wl Tgla whdy gl
2 540 AAAQ] Wl dod F s Al
ekstar <)

el A AFgRoe] o AAGRE FAME
N9Zel e ¥ &4 FEE uy gFEY
3 HEG FAEC] wlS WIMEHA 4t
£ EAlelH(eld S, 1999; Begali, 1992; Hall &

Bornstein, 1991), T} QA7 55| H|s] A7|7t
A&"d ¥ ol @KLevin, 1990; Levin, Goldstein,
Highjr & Eisenberg, 1988; Stuss, Ely, Hugenholtz,
Richard, Larochelle, Poirier & Bell, 1985), &4 &
Sol= Be IS A e Aew A o
(Brook McKinlay & Simington, 1987). Levin 5{(1988)
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«1 714 1%% el s- 157082 16-4271 Lol
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?‘ @ = E‘?ﬂ, Prigatano, Glisky$} Klonoff (1996)
£ Hegel Aok A8 A% duel 45 9
wiEel Wt B
w58 el AR U AR Puel &

7 oAo] AR KLY B oI AEA %5
Q7 oln] 5slel e Fuel HAelE o
S Holtty gom, Roman, Delis, Willerman
9 Magulac(1998)2} Hart(1994)2] A-o|A& <o
A, A2ba AN a3 dekel o5 9
33} A3 wdsigith il Axol ik M

&3 il i Qe Al g
AsE S AF1EE ) 3(Levin, Grossman, Rose
& Teasdale, 1979; Paniak, Shore & Rourke, 1989),
Vanderploeg, Crowell 2 CurtissQ00)E 5542 =

TE R AEe HEd AN 55 Fue

g e HAAH #¥, 719-8nse] &4
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(memory consolidation problem)7} $1-3
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STk 71 9], FHE 9 Awe o W @
Agol wyel Ake B ok
1985), 71992y e] BlE&Ae] AE o =2 A
d&d HEWSS Hore]ds, 1999), HFet
97 ge wo] 228 4 o ouy 248t
(semantic clustering)S A Alg&3cte A+ A3
E= gJtkeld<4s, 1999; Crosson, Novack, Trenerry
& Craig, 1988; Levin & Goldstein, 1986). SFA| R, ©]

Stuss et al,

Y ATFEL TEE 2 ARY o HER
A= Ao R 3 Ao, ol ARE AxY
e

% Yehuta e, Lezak(1992)2

el 7148 A FAFeFe dadt
Al 2 Q1Ze] Adtel| o3 Zog Heky,
Guilmette2} Rasile(1995)-& Rey Auditory Verbal
Learning Test(RAVLT), Wechsler Memory Scale-Revised
(WMS-R), Expanded Paired Associate Test(EPAT)S
olgdle WM AAVE Wil gelsA fe
y&Ak siate] Qlo]7|oS A Axl, AwkA
A Qlolslels] Aal B ohzt 57 2 A 3
Aelne] otehe mgles), Aud Axe] ¥
g #Ae] WAIS-TIeF WMS-IMe] 8 Hlwgh
Fisher, Ledbetter, Cohen, Marmor % Tulsky(2000)2]
ATlME B=e ¥HEY Hdo] AR
e AIE AD, F1, A
ge 9 wsth e,
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& Rasile, 1995; Hall & Bornstein, 1991; Leininger,
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19961 69H-E] 2001d 997HA] ©
of Wesk 94 <= H(Traumatic
oF TBI) k2t 106782 A4 o 2t
Aol

L

O
Brain Injury; ©|
oS iAo sIth TBITS 944
132 7]&e] A4,
(g uh], A

Agho] gl
34 Age] 7)9
Azhwe] o

Traumatic Brain Injury; ©]

gk 194 o]/fo

JH

al,

pal
Za,

& ERIL| 7|75 AT - mlEAe| M2twol W2 b

-

Az o] ¥<4=AKModerate to Severe Traumatic Brain
Injury; ©]3} M-STBDwCo 2 &3t} MTBIT
o] M7|EE 94 F 308 w|Rke] LOCS}
ALt S H2ICHT WA 3 F7FED MRI)
oA WWo] WHER] ¢4 SRR BI% 46T,
M-STBI-2 1A17F o]Ake] 1OCe} CT9} MRIZ H
Hol 91H SxHEE STheo™). B T
< TBIw ¥ AR F ko] fraletm 417434 4
Srolu} FAlHA gl okE 8] Ao
3 uEY, A 5o Aol gle <

oz sk o9 AFEATH 5ol
1ol A|AJ=]o] SITh. MTBI, M-STBI, %732
Z¥ZY 40.17A41(211.91), 42.48A1)(+12.39),
, Wit w5717 MIBIT
10.89'%A(+3.16), M-STBIx0] 10.36\d(£3.13), &t
o] 10.90d(*3.60 0%, Al e 3+ AP} uEs
T A9 fFemet Atol= ATk 2 Feke] A
H|E RHW, MIBIZS dAb 269, oz} 204,
M-STBIT- g4} 447, o472t 169, A3 dat
32, o4z 28 o2 ezt AEoAe] fofn]
&k ol gISlth -9/ Al 02 HE K-MAS
AANY 7R AR MIBIe] 1395702
(£12.10), M-STBI©] 59.857]€(+103.56)°]%1 1L, A}
B O A A 7]ZHLOC) MTBIO] .154]
ZH+.17), M-STBI*©| 306.37A]7H+423.18)0] AT}
MSTBI9] &4 =& By, FHubt &4 109
(16.7%), 9+ &4 TH11.7%), P 4 7
H(1L7%), 2 8 B3A £ 5H63%), H

AR 4 31851.6%)°] ATk

o ¥Q

]

E
=
3

)

WleT

=29 7] 7}3 Z(Korean Version of Memory
Assessment Scale: K-MAS). K-MASE QCFX4E2

s
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# 1. MTBI, M-STBI, d&F9 &A=t SM
R iaTa MTBI M-STBI ,
(N=60) (N=46) (N=60) o F !

¥ (N/Percentage) 32(53.3) 26(56.5) 44(73.3) 5.72

U (N/Percentage) 28(46.7) 20(43.5) 16(26.7)
A% 19-294(N/Percentage) 15(25.0) 13(28.3) 9(15.0) 10.63

30-394] 12(20.0) 8(17.4) 20(33.3)

40-49A 12(20.0) 14(30.4) 14(23.3)

50-594 12(20.0) 9(19.6) 11(18.3)

60-69A 6(10.0) 1( 2.2) 5( 8.3)

704 o] 3( 5.0) 10 2.2) 1 1.7)
3 71 % (Mean/SD) 41.70(15.43)  40.17(11.91) 42.48(12.39) 39
s R 1( 1.7) 1( 2.2) 1( 1.7) 12.04
FE IE 13(21.7) 8(17.4) 13(21.7)

= 13(21.7) 7(15.2) 16(26.7)

= 21(35.0) 22(47.9) 23(38.3)

i Eold 12(20.0) 7(15.2) 6(10.0)

& 1( 2.2) 10 1.7)
1 157 7HMean/SD) 10.90( 3.66)  10.89( 3.16) 10.36( 3.13) 47
:Lj;iéig? 13.95( 12.10)  59.85(103.56) 36.33
LOCMean(A] 7H/SD) 0.150.17)  306.37(423.18) 46,96
LOC: ©]2] 2241 7)7koss of consciousness)
MTBI: A& ¥} I MSTBL 255 2 A& H& I

p < .001
& 71 H4e PAGer B A8 dol B, A%, 28 e A4RAE & % e
HNBHA BH, A3, AR, dME, FAARE 23 ok A4 A Es 72 B
A9 So theket 7@l 2 ENE 248 1® u ok
T UE 7I97A wE eIty 127]¢] A ArE e 127) &azAke] U8 o}
Aesk w179, Qolrlel, A7l 3fel 2ok 2
2 =7 9=(Summary Scale Score), 12|31 HA|7|FH D To]sh&(List Learning): 47}A] &Ju]z] W3
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A2} 71 9 (Visual Span): ©] FAAME
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ZPAI(Visual Recognition): 7138t (x|l
o) wokd| et Aol7|e e A=

bERfe] 7|75 oIt - Heate] Y=ol KhE Bl -

2RAZAA — 2RI — AL M=
o} g oAl e prhrzrre el Al
o3 Tl e T el EgtelA g =gk

Rohhe ABo FYH 9

@ A2 AY(Visual Reproduction): 7]8}&}2](H] A
o) mehe e TAlZ el Agow
PRl ok AN BAE Azbel Bl ¥

A7 2ok A 29 AH7E w0~
Hoz A, 2 2o I W42 st
of AIZAYHTFE Gt

® d=7]97AKNames-Faces): 1014 AF5( o]
2)9} H|AdoA ARG AFAT=
S JM] otk A}zl<] o]E‘—‘,.
ﬂ’\]OPO% 37}21 o=
1639& Ao

@AMW
AR} & ET
Neee smr o] ?MMWE %J?P

HQ

¥ ol ﬂ ot >

FEARA A3 d(Delayed Prose Memory): 2+2]
BB A A AANE oo | S Abe 3446t

= AR e o) 28 8
@ AZHR] A A (Delayed Visual Recognition):
A 20709] =)t FollA AlZA QAN xﬂ/\]

A 10709 =3 Fohll= FAo|th.

@ =R A7] Y (Delayed Names-Faces Recall):
oA AR AR olBe B
Aot}

T3l K-MASOM = 719 7]
Hg 919 g3t ge Qo]
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golg ek Aol U@ Aol 190l 3
A BARSH P AFS TG
Al A7 e G

@ TH3KCustering): FHE A g5t sk
gFE AT F sle Tl B3 FA| ol
@ ©A3]H(Cued Recall): 4702] 2Ju]z] W3}
2k A, Al E=ADZE AIAE el ol 3
Aate Ao g derolth AEde] o
e Ae, BAEge At Zee] sle

2N
z

)

=
| AGE FE] QlEed A7 Asol AALE
B, o] JE vod A8E FEAE T

@ oA Q(List Recognition): 127 THo]E-Eo]]
A5 Dolsh IR golZ AAS AN 4
Bl Al gt dol S ARIZE Al gk 4ol
AR Sao] BHiTke AR B4
el vk A AEe] Eel EAVF U
of AV, o HSE Y ARE e
el Age] 518l PAlH

A AZS el x-test} one-way ANOVA, t-test S
AN 2t 7197 Rl e] e 3F A
o

o5 olHy] 98] ANOVAS A g, ALFHE

Hogi schefle AZS S} E3, FAFA0]
g 5712k o @1&7& Ao], el whEat
%ol w3} e 7| i

H_z_;g] =;] l?_ﬂ <o Al /\]

jL =
2N 7 e A9A 484 ol nA
[e]

J_&
o,
o 10
i
2
Shid
1%
lo
Ho
:(,’L_’(

4 3
U 2N
7193 = vlm
Hwe] 7152 FdaA 7] Yal Al JAee
Ar AEES PF 100, T2} 159 THSGR

A7 25
AA H bl fefmlgk zfel7h ST, ©@717]
o F2, 163)=21.93, p<.001/ Ao{719 F2, 163)

=60.44, p<.001/ AZ71Y FQ, 163)=41.49, p
<001/ AA71Y F2, 163)=59.52, p<.001. A}Z &
A Az, MSTBI-2 /42 MIBIwo| H]3|
@171, doj71e, Az, AA7I B
A freulaiAl Axg s By 719dd
A M-STBIZ} MTBIE p<.01 / 71 9] E5F p<.001),
MTBIE Y 3ol Hlel 47]¢] 714 = R
Al Fefrlel w2 FE BAther]719 oA

qkp<05 / 1 9] BF p<.0l).

719 &ZAF vl

Al Aol K-MAS 2FAF S vlweh A
7F 3 39 A= 9

olol wEW, MSIBIw ©ojdlsy, wois)yt
(FA], A, I HEA], A X BE
Adopz1gztAleh AlAAA, AIAAJMSA], A1)
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Z|Mel| - 0 / QAN ==A BIRfe] 775 Y37t - =&Ae] MZEE0| w2 H| -
2. M Rete J19HE H|w
3R i MTBI M-STBI
post-hoc
(N=60) (N=46) (N=60) F e
Mean(SD) Mean(SD) Mean(SD) el
w7 7] 108.03(12.62) 100.18(16.25) 91.83(11.63) 21.93" A"
9o} 7] ] 110.17(6.95) 102.91(13.23) 87.61(13.40) 60.44" a b
A2+ 109.89(9.21) 100.82(11.68) 89.49(15.10) 4149 a b
A7 110.58(7.94) 101.97(11.77) 87.91(13.96) 59.52"" a"p

Scheffe A —z—oﬂ 9] g-2olm]gt z}ol:

a: A4 & MIBI b: A4} & M-STBI c¢: MTBI & M-STBI

p<.05 T p <0l p < 001
B AA71IA, a2l 271934 E'}Oﬂ 2R, AAA A AN e g frefnlg
A QA MTBIEo] B8] Goln|alA e 4= xjo]= Holx] ¢k
&S Bk WA, MIBITES AlZW71H S} A
F 3. M| Eleto] 2Z7AL 8 B
R MTBI M-STBI
SHAHTR) (N=60) (N=46) (N=60) F post-hoc
Mean(SD) Mean(SD) Mean(SD) (Scheffe)

def7lemglas) 12.38( 3.03) 10.04( 2.86) 8.60( 2.59) 27.20™ S
Al ZE 7198 91 9) 5.33( 1.32) 5.30( 1.21) 4.57( 1.09) 7417 b
o572 58.47( 8.54) 49.59(12.17) 33.52(15.03) 64.08™ 2"
ool 5743]73(12) 10.83( 1.47) 8.63( 2.90) 4.63( 3.68) 73.69"" b
ol A A 3)7F(12) 10.62( 2.13) 8.52( 2.87) 4.40( 3.79) 6537 e
=352 9) 6.15( 1.96) 5.02( 2.40) 3.38( 2.03) 25.92"" ab”
TAAAEEC9) 6.15( 2.00) 4.89( 2.58) 3.08( 2.08) 29.41™ 2
dE57719Q0) 15.70( 3.42) 12.83( 4.08) 9.75( 4.74) 31,137 b
A=A A7]9(10) 8.75( 1.64) 6.67( 2.38) 495( 2.24) 49.26" oo ree v
A2 A A (10) 6.45( 2.16) 5.35( 2.20) 3.15( 2.80) 28.677 a' b
A2k 524 <120) 16.42( 2.59) 15.09( 3.47) 12.27( 4.19) 22.10™ e
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Memory deficits of Traumatic Brain Injury
-Comparison of mild and moderate to severe brain injury-

Sung-Hye Choi Hyeon-Soo Lee

Department of Neuropsychiatry, School of Medicine, Korea Hospital

This study examined the nature of memory deficits in traumatic brain injury(TBI) patients compared
to normal controls, using the Korean Version of Memory Assessment Scale(K-MAS). Subjects were
divided into three groups; (2) mild traumatic brain injuryMTBI) group(N=46), (b) moderate to
severe traumatic brain injury(M-STBI) group(N=60), (c) normal control groupN=60). Three groups
showed no difference in age, education level. Current findings are as follows: (a) MTBI and M-STBI
groups petformed most of K-MAS subtests worse significantly than control group. (b) M-STBI
group showed less total recall and recognition score, less clustering and learning effect and more
rapid forgetting rate than MTBI and control groups. () MIBI group showed more total recall and
recognition score, higher clustering and learning effect than M-STBI group. () But MTBI and
M-STBI groups didn't differ significantly in rate of intrusion and perseveration. This finding suggests
that MTBI could show substantial memory deficits as well as M-STBI. Discrimination analysis
between MTBI and M-STBI demonstrated 68.9% of diagnosis precision rate. And it was confirmed
that Delayed List Recall Test has high discriminating power. Finally, the dinical implications and

limitations of present study were discussed.

Keywords : Traumatic Brain Injury, Memory deficits, K-MAS
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