=&t MRIIC & 2 el e OfET

AR R IR
TIERFEF R RESHE

2]

X # CT (X ## computed tomography, CT)
DK ILEEERZHEEE (magnetic resonance
imaging, MRI) OWBIC XD, EEMOERE
THEEMCHET S I EPARRICE - 7o, AfE
BMOGEARIET S L, HERTIEELA
TeWAERORREE T R U7 EEOBERSE S
N, SHIKKRBBET L LLFRETHD, &
IRENCIEEICEREBRRAGEONA LEZ DN
5. LipL, TNHOHREVIDEL L, A
SA ABOBRVZKILT — X2 FRH LD
T, BVBETHERLAEL TV EEE X
BNe\v. —F, EFED MRI #§ikE O i
FIC L VERHECTEXRTMRI 7 —2 %28 %
EMBETRRIC 7 - 728, BURD MRI & Ti3E
LNZZRILT— X BN L, MEELEIES
LT EIIREETH LS. COMBERRRT S0
12k, MRI CELN/AZRITLT — X #=ZKT
NI — 2 AF— 5 vV E TS 5 BER D
BB, T—T ATF— 1 VT K HEREEE O
EEIC DWW T ORI LRI H21cfTbh Ty
R IBIT, IR S NI R I L B
b, WHl, R EOBAZELZZER L TR
flids &b TFIfrhbh T, 2T TR
WL, ZRTEMRI 5F—% #HWTZKRIG
BT — 7 AF—va VvV ETT7 7V A, BR

][

B3 F AR OEBIE AT, ZORBEIC
DWTEBBH 1T - 7. RIS, BEEOM
HREAZEE L, MEC L A2 bl LUNRGRED
FHEAEIC OV TR R T- 7. 361, B
N7e5— 2 OBKIGAD—2 & LT, ZKITHE
& CORMEREIEE & O i 217 - 72,

MRE LV HE

fif A L 7= MRIZ# & (% Signa Advantage
(GE#:, 1.5T) T, =4 Vit quadrature &
HERaAINTHSH. ZRILT— X EBH-DD
‘BB HEII=%T (3D) fast SPGR (spoiled
GRASS) &Y C, BEEMHITE VKR LK
144ms, Ta—KM42ms, 77U v 7H2
B, kU vy 7 ZA256%x128, A5 TE192
mm, FHERE 22 cm, MEREBLE, 254
ANg 1.5 mm T 124 # D T1 AR EER T B 7.
ETOHRGITEAER TR & L, HRERETH
A5THL. Bohi 124 OF—2% T —7
AF—3 5 (Allegro, ISG #) IC#E%HE, &
REBIRERE (U —Y s vra—A V) &Y
R L CERILT — 20 bFRT HREHER
B L. COFER, MRE&S LD
256 B (RS — & 1k 4096 BER) OB O
FC, REEHICEHETER & TROBER
ERIT, ZOREREN TR SR & #Eith
DB AR E D ALK HEBISELY 772D

F—"J— k volume measurement, brain volume, magnetic resonance imaging, three dimensional
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WHEHETHS. LrL, BEREANTHSHE
B EGEESBNL, HRAOER L ER SN
Lo, —HFBRICERERERE L. #hib
IN/TF—FOEFRFER, HEEROWKE
LA ET VL L TERTHAFETH S
P—T 2 AVVE YV ITEIDEFER L. &
SN ZRICEE PG, V=7 A7—V 3 /I
b 5 ERBRAIEBSEL A L CHRBRRIIE T -
7z.

1) EpEmE

ZXRTLEMRI F—R 2T — 7 AT—V
a VIZET AHRAEDBEICOWT, Bk
CHEEROBEND 7 7V M A, BAM, B&
CHEERERSG & L CEBRNFHE 21T - 7.
a) 77V FAICEABR  FHRERICBW
T, Z&ZA500ml ic5 LC0.1ml & 0.05ml
@ Gd-DTPA (0.5 mmol/ml) #ZNhZhEA
UCIERL L7 ERD, EREOEAMICE VT
3D fast SPGR 5 TR LN AHEBE B LUKBEE
I L7z 55 E (BH 100-140, [KEE
60-100, WFEOEIIF30) #ETAHT L5
L. BiEAEEI, BRESKRABICHY
L, E5MEIL, ThZzi 120-140 & 90-110
Thole. TNETNDERERA—DRY IF L
VEORRE (1000 ml) IZANT, AHMEES
KTH-L, HE, KAH, MEHHRTHAEL
723aV—FAV DL AT 7V ML
fE# L7z (Fig. D). 7zdks, £BORES %
EZE L, EYHTH LSBT 7/ FAER
BICBE L. 77 v FPAIC L ABR TR, &
BEOGEM  BRE R T 57O TO
2 ODOBR =TT 7.
F—IC1ZOFHEEDL, L7 7V A%
AVWTHE, KAEIKHEYT2EROKEY,
1 @B EOMEEZ BT 3 EEIE L. MR
CHRERIE LY B & LIS &ORE O ERE
B 57201, TROBMERE % LT O=BE
KA LS CTHRBEAEET-> 7. FROME

Fig. 1. Agarose phantom image. The T:
weighted axial image was obtained by 3 D fast
SPGR. The agarose corresponding to cerebral
white matter intensity and gray matter intensi-
ty floated on in water simulating cerebrospinal
fluid intensity.

i3, & ToOERAMmEINS XS ICEICR—IC
BREL. SEFEHALLY—7 A5F—Y 3 Vit
WE T — & D 4096 FEFH % 8 &5 1 BRfERR &
TAHIEPREETH A0, KEBEIZHEY TS
7 73/ F AT RO (region of interest) * &

LCRERELHEL, TOMEMED HEN
fE CRERE X AT \VEELE TROBMEE L
I E T FHEBRES L. X561, ZTOFMHE
ED 8 PEF L & TOREY, ZhZnEEE,
ERRfE S L7e.

BT — 7 AF— 5 VOBRIEICEN:
3HDOFHEL, BE—OBF TRE SN/ KHE
BEICRE LT, REH3007 7Y FAD
AEERE L.

b) EARIC kAR BEAM (T8 %, k)
WX ABRITI, T—27 AT —V 3 VOBEIC
B3 B0 HIER, KEKTH LIS
BOPRIZANTERBROEESY, F—OHFT
PEINREBREICHE LT, LEBEHRM ED
fifE % T 3 EEIE L.

o) EAMIC XA HE EERTVIF4T
1061 (SEWH25-55 %%, F#H312m, BT
B, TH3H) #RFZEE LT, BEE»LX

199645 A 15 BB 199647 B 1 BHGET

BIRIEERE T791-02 BRFERBERHATER) FERFEFTINEESHAE AARK
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BEAETERAE L. ok, MEKELT
W, BERE, MSIEETG, TR
DR THEGEESRTINA720, AL K
HEOFFHEXHIELT, 77V FAICEA
BERhc# U CHRiEE, =Bl EREORE
HiTolc. A—VIVTRHERZFERT A LIC
X0, BT L/BEANTEREDOD HREEDH
BEMICF L —AXN 5. Fig. 21 fast
SPGR B TH b N7/ TTHEE & FIR S N 7oK
RS, FEOTZ X — LT, oD@
3ER->CEREINS (Fig. 2). ThZho
RERE CHEEME T, AETAEL, 4
B Fs1 A BREREEIC & A HBRIEOE LB
L7z, EHoORKICIE, SO ER W
#, RAFHKRy 75 AF &L TFisher’s
PLSD %#{FH L7-.
2) AEAEROEERIEICE T AR
HEEMOERBRIEIL, N5V T 47 146 f
DO LEBWNER, MEEX, SME, BR
B, BIRME, EROFENODLEZERN LI
130 Bl L L7z (Table 1). 7xds, HIEH
BAIE, FERERIBREHC B A OBIEICE L
7o, BAEH KL, Haug HOHED ITE T

FHI (frontal horn index), CMI (cella media in-
dex) #ROTHE Lz, WROHEIHKETE
AN AE S AREREAE A 7 — V& B L, 20 L)
TRERGEVE L. JREfsT 5 L8R
BB+ T, MWIc L 58T 60m< 5
WE TN TH B 7200910, 20 FREBIC 20 5%
M5 39 MEEER, 40 5 5 59 BE HEE,
60 X B 19 R @mFER & L =>0FRICsh
TR OEDDBE 1T - 7z.

a) FpEHMAEBOHERE EANOKEE,
BLUOZOGREEY SR, §EH, FEREECH
ELAH, SOICHEENAE CHIEL/-E (X
A% ; Brain volume index & &3%) &4
& ORI R, HiEweE L. ARERE,
Dubois and Dubois @ IV [A=W0425x 0725
x71.84, A ; AEERE (cm?), W; 6F (kg),
L; &K (m)]) KOEH L. HEAEHE
i, BERBOEEER L MEHK - OBER %
Be LT, EPEREEG CRiacE B E %R
L TORBEE, O/ bRBREL» OH
TEHE COEEEOR, R CRAMEATO LV
NJVTOBBELZHEL, ThOOBETEEAR
B LTRALE.

A

Fig. 2. (A) The Ti weighted axial image of human brain was obtained by 3 D fast SPGR. (B)
The image was the area segmented by region growing method.
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Table 1. Materials of Normal Volunteers

Age Male Female  Total Mean=+SD
20-39 24 19 43 31.0+4.7
40-59 23 26 49 49.9+5.9
60-79 18 20 38 69.0+5.7
Total 65 65 130 49.3+16.0
Note.-SD =standard deviation
b) BERICKT ZMEEOMZE  NEREE

B LURIRD a) OBFHZ B\ THE & OB
Db B - e BEBEOMIEMEIZOWT, £4F
ROB L Ol % et Uiz, £HO L
Wi, /J VRS A P v I757XAFELT
Mann-Whitney @ U &% {#H L7-.

c) EFEMRIC BT 2 MWEEOFEHMED K
AR D a) OBFHT W CTEHH & OMEBIDORK &
Bip o I EEOMIEMEICOWT, EFRICE
I B HE T iR L. SBO IS
Bothe AV, RAPRyZ7FARELT
Fisher’s PLSD % {#fH L7-.

d) MRIEBIC & % NEMHIE & BARE O g
HERK CTHEENEA BN MRI 2 {7 S
N7- 85 Bl (“F#y20-78 5%, F1¥55.3 %%, B
P38 i, Lt 47 B1) 1oV, T1387 spin
echo (SE) ¥k +s Xk U T2 #34 fast SE #¥r
B Z kot MRI B CRHili & 7= IEEfEH &
&AL OB T b N7 FoE O MR O IEE
%, ZEMRIC W CHEHE L.

& R

1) ZERERRT

a) 77V hAICLABR HB-okeick
A BEIERZEDL, PREBEET —0.6%, (KEE
T54% »» 655%, EmEMET—-73%»5
—7.4% TH -7z (Table2). Bk
JABERZED, FTEFAT-02% 25
—04%, sTHIZEB T —-04%, HEIEZCT
—02%7 5 —0.3%Td - 7= (Table 3).

K B BT RIE

b) BEAMIC kX AHE KIBEIZEORESEE
%, FHEIZE A TO0.01% 56 0.04%, =% B
T0.06% 25 0.07%, H#EIZ C T0.004% »
5 0.08% CH - 7= (Table 4).
o) EMAMIC XA AEKOBFEOKRE
fEid, APRBERICN U CEBERIIFE T
5.89% % <, RBAMERILFH T8.28% KD -
7o 122U, HREIEMERE & ARBIER B L UM
Eﬁﬁﬁ EEBHMER ORI EN EICEEZE
FRDENEs -7 (Fig. 3).
2) RO EIEICE T iRt
a) F EMEREOMEE i MERED
MICHBHFE L CEBE T HBEARD LN
(Fig. 4). MABEELHE, AEEE EER
BETHIE L-BEIT, etk C7ﬁi‘7i$ﬁﬁé
DR NI, FECHE LIBEICT, #
A LEICERHEBIRRD b s - 71. Eﬁ
PAERE CTRILE Lo ERIE RN, ik ofic
RO RWHBBRAB ON-R, HEB LUK
KEE CTHIIE L7341, HBIRRAET L
(Table 5). #t-> T, DEOBRIZOWTI,
& D F R & OMBIN B2 o - NERBIs s e =k
E LT EfT - 2.
b) FEMRICRT HMGEREOME  KFERIC
%U’ B H L OB FHEDORICII M L
KERBREVPRD OGN (Fig.5). HFERICE
H’ % B OB OFEORNIC 38
CHREZEEIRDONh -7 (Fig. 6).
C) FERC BT 2 HEBEOFHHEO L
FEROBEERB O FHMEIL 20 %H 6 39
AT 31T 40.15, 40 B A B 59 BRI B\ Tl
39.33, 60 B 79 BRICK VT 36.97 TH -
7z (Table 6). FEROMEREIEH DT ED
MICIE, ThEZhFEtE LICEBEARD b
7z.
d) MRIEIC & % REHEHIE & AR O i
T UOTEHE TOMEMEHIE T, 85 i 65 F
DBIEH, 8 BINMMEMmEEE, 12 FIMNERD
DEHEI NI EBRST VT 1 T ORETERS
BEHET 5L, ZRTEERTER LHEI

271



BRI #1656 5 (1996)

7= 65 BT & B FH{E +2 SD (standard devi-
ation, B¥ERZE) LINICH > 7. ZKTHEE
THEBREVEHEIN8FF D76
+2SD LA H D, 60 U ET1HlOA —2
SDUTTh-7z Fig. 7). —RkITHEE THKE
FEd D &YE I 12 FiR 10 #ii —2 SD L
TTHo7ch, 60 ET2H]13 £2SD L)
PIZdH - 7.

Table 2. Result of Phantom Volume Measursment 1

Time of measurement

rue
Threshold First Second Third volume

time time time

. 326.8ml 326.9ml 326.7ml 310.0ml
Lower point “""5'4y" “("55) (" 5.4)

; .. 308.2ml 308.2ml 308.0ml 310.0 ml
Middle point (—0.6) (—06) (—0.6)

. .. 287.0ml 287.3ml 287.0ml 310.0 ml
Higher point (—74) (=73 (—74)

Note.-Numbers in parentheses are percentages of error.

Table 3. Result of Phantom Volume Measurement 2

Observer

True

Phantom A 5 c volume

1 327.8ml 327.3ml 327.8 ml 328.5ml
(—0.2) (—04) (—0.2)

9 328.2ml 328.1ml 328.1ml 329.5ml
(—0.4) (—04) (—0.4)

3 332.7ml 332.5ml 332.5ml 333.5ml

(=0.2) (—-0.3) (=0.3)

Note.-Numbers in parentheses are percentages of error.

Table 4. Result of Brain Specimen Volume Measure-
ment

Time of Observer True
measurement A B C volume

o 1139.9 ml 1140.2 m1 1139.9 ml 1139.5 ml
Firsttime — “(504) (0.06)  (0.04)

. 1140.1 ml 1140.3 ml1 1140.2 ml 1139.5 ml
Second time (4 65" "(0.07)  (0.06)

e 1139.6 ml 1140.3 m1 1140.4 m1 1139.5 ml
Third time  “5 91y (0.07)  (0.08)

Note.-Numbers in parentheses are percentages of error.
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2000

NS
NS

1500 1
T T

1

1094.82+166.28

Brain volume (ml)

1000 -

1254.45+252.90 1193.704224.04

Lower point Middle point Higher point
Threshold value

Fig. 3. Changes of brain volume at three differ-
ent threshold values. Each value represents
mean +SD. SD=standard deviation, NS=not
significant.

1700
1600 ]
1500 o
14007 o

13007 qugm 2

5 9 Brain (ml)
1200 @ o %o

Brain volume (mi)

1100 o o g

i ot = -3.768x + 1314.703
1000 a = 0535

o
=]
s

20 30 4’0 ;c s‘u 7‘0 ;0
Age (vears)
Fig. 4. Correlation between age and brain

volume. There is the significant correlation be-
tween age and brain volume at the level of 5%.

Table 5. Correlation Age with Brain Volume and
Correceted Brain Volumes

Correlation

coefficient P value
Brain 0.535 <0.05%*
Brain/Height 0.360 <0.05*
Brain/Weight 0.108 NS
Brain/Body surface area 0.188  <0.05*

Brain/Alternative skull volume 0.624  <0.05*

Note.-NS=not significant. Alternative skull volume
=HF x AP xRL (HF; the height of skull, AP; the
length of skull along AC-PC line, RL; the transveres
diameter of the skull)

* There is significant correlation at the level of 5%.
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-1 2

AR OEERIECE T 58E TlE, 4%
X CT BMEAIN TV 12, HEHRHEER
Biel, BPODOT—=FT7 77 bz, av
S A My fEReIcEN S MRIOHBIZ LD,
ITEE T MRI AFEAD 2D N 5 & 510

17007

<0.05
—

o
lw}

110 T
£195.20 114158

90 +150.75 1162.57 1080.52 ““g';i %
£148.
422840  +143.98 1015.20

+132.68

o |
1251.46

Brain volume (ml)

S7z. L LEBS, ThbOHEDE TR
5S4 ABOEW_KIET — X2 FEH LD T
B0, EEUNEDEBEIRNT5-ELLNS.
SR, fast SPGREVICREIhAEE TSV
TV L a—dROBRIC LV BEXKEERTT —
B AR TS A L BFRE L IR o T =
wtT—x1%, S/N H (signal to noise ratio)
LT ERBENRAS A AR CLEMNICE
FELAEBREZEALZEBFETHD, KT
F—HICHN, KO ERICMGEETRIETE S
T ERFEINSG. —F, V=T AT~V gV
OEMRLIC L D ZRET — X R ERE TS
AR A C L AEREICAR D, BRI N =%

Table 6. Values of Brain Volume Index

Male Female Male Female Male Female
20-39 40-59 60-79

Age range

Fig. 5. Gender differences of total brain
volume. There is the significant gender differ-
ence at the level of 5% in all age ranges. Verti-
cal bars indicate 2 SD. Each value represents
mean +2 SD. SD=standard deviation

50

J1

Brain volume index

Male Female Male Female Male Female
20-39 40-59 60-79

Age range

Fig. 6. Gender differences of brain volume in-
dex. There is no significant gender difference
at the level of 5% in all age ranges. Vertical
bars indicate 2 SD. Each value represents
mean +2 SD. Brain volume index is calculated
by dividing total brain volume with alternative
skull volume. SD=standard deviation,
NS=not significant.

Age Brain volume index Fisher’s PLSD
20-39 40.15+4.00 .
4059  39.33+3.82 i ng'gg*
60-79 36.97+2.89 p=T

Note.-Brain volume index is calculated by dividing total
brain volume with alternative skull volume.
* There is significant difference at the level of 5%.

© Normal
E3 A Suspect
8 g O Atrophy
40
0 o

Brain volume index
s

20‘—39 40l55 60‘*79
Age range

Fig. 7. Comparison of diagnosis of 2D MR im-
ages with brain volume index data. Vertical
bars indicate 2 SD. Each value represents
mean +2 SD of brain volume index of 130 nor-
mal volunteers. Points represent diagnosis of
2D MR images (<> : normal, /\ : suspect of
brain atrophy, O : brain atrophy). SD=stan-
dard deviation
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TE&RIE, FMYI V=3B e LTHE
WICHAMBRALNTWA. L L, ABREHESY
BRE LTHEREINS Z Liddixl, TOBE
ICOWTH AR N TV, £ T4HE,
fast SPGR %2 HWTER LT — X #WE L,
U —J AF—¥ g VCHAEYT S I & CRERR
BRI, ZTOBEIZ W TERBNZRN 1T
Sl AENIIEE, KEE, MEHRSEOSE
MBOEL D & - BB S M LB R
TAHAEHLGTVRBEET 5720, TORBESME
TRE & R RRHC IEREIC R T 5 C LIZHETH
5. XIT, EBEMOBBSMEBR LI LD
ELTT7 7V rARFERL, HREEEH LD
D LU TEARAMEFER L. V=7 A5 —¥ 5
VEFER LT 7V AL S BRREEORE
{2\ TCit, Rusinek 51673 1.5 T MRI #&
TATGA AR 510 mm O RIGT — X = A
L7856, BEBRZER THUANTH - 7z
LTW5a. =%y —4 & FH LcsEiidi
<, Ashtari 573 1.0 T MRI #ETA51 A
E3mm & LB, BIEEEE 2% UATH
STl THABREDATH 5. -~ DETE % T
TARFIHFERAT 50T BEELE2
LN5D, BERNICHERO LI »RE Y &
LRZBICITHTRELIIEZ by, 46
DT 7V AT L BBRTTIE, B+ AHIE
BECHE T NE, BIEBRZEIT0.6%XLHTH
D, BWEEME EBEEPHER X/ TOHE
B&ELTE, £—IC1.5mm OFE A5 M AE
DERTGT — X %EFHT 5T &, partial
volume effect DEEE# T & A KR TE 7
HEEZ LN, 7nds, SEFEH L7 3D fast
SPGR #4913, ERFH TRk TTEEIER OTTE
BETHOKCtTS%m, SINHORWEKRT
T—APEON. BEOBHRELT, F—X
HHICEL, ZENCRBREZRETE/S
EBEZ OGN, BEE TIARAZEICRIT S
BIERREICE] L CoFMa it fThbh Tk 5
7, BIEEEMICHBER R T A& T
BREINTWAY. SEOBFIIC LY, BE
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WENEDAHZ L THEMBAESEILL, E
W ARBIEIC I BERENEE L ERTH S
DB ST, SEER LT —7 A
F—V 5 VT, NEEBROEBSHRE % HIE

L, ZOHEKEETHE T 5701, TOHIE
il & 0 BE\NME TEREFTRE 25 b\ BE %
HEEYE L GRETHIETEAVEERE N
7o SEIOKFNT & D ARERIEIC B0 % BED
HEN L EBN R BEREORETERHA S D
x5/l i, BROBDAHLIDEEZLRN
Jo. T272L, BRTAERIC k- TBEOR
EENEL L EPEZ LN, TXNTOEET
FHRNCHRETBBREL, TXTOT—X%
SE4IC BB T X 2 BT RO PR £
nas.

EAMT, 775V FATERE L2724
HRUGEWEH LB EZE LT 58, FIbw
JVEESNTWADICHE, KABDOES
BEDZENIE S, FEME IBERENELS
O TRREDOELIZ L AHFHIT> Ty, &
HHEETHETAILICLDBIEEZET
0.08% LI TH Y, B\EMEN EBEELEDS
Nic. BHLMRELTETSH T LIk VRS HER
& DEEME B FEB TR T AHE R 2 525,
L EOBEARMIC X A TOREBRZERIEFIC
Pleho/oT &0, FEIC K HBRFRIEOR
EZRFEICATNEEZON . V=V a VT
O —A VBT & BAEEROE I 5\ T
ik, TOBEMAMRELD L, BE, KAEDRE
BHMIC L AFEPKE W EHEEIE N

AR 11 5 BIERREIC &k A HREEOZ L
i, ERE LD EREICERE LB ATk E
B EAZRBOT. AEBIC I % BERE
IC L DRBREPECAREREI, EREICHRE L
BE T, #ErTEd5PMEROMEHER
FRICHE T 5 &b, BIRSEHZ & ORI
OB PRFFICHIE S CEB TEREME 2 hE
THRENEZ 5 EPEZ BN, BRI
WE LIBEOBEME LA EREIE, KAER
TofH IR WD EEZONSMN, HMBX
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NTCWEWKEEZFEMmE T 5 Z S IXEET
BAH0, BEEICERE LR EIEREDTX

Bl lkoldELONS. Eio, EAEBICKT
HRIMERREIC X A HBEBEOET, 77V A
IR ABEREIC L A BBEEOEL HITIE—
HBLTEY, SEER L7 7 v AR
DESHHEBRTAEFINE L TEZYTH-
TobEZ2 N, Fio, SEOFETIIESMH
DZRTCES & ER U CHRRBRIE 21T 5 DICE
FAHRMITHI0-155TH D, +oICERE
RDBTRERE & E 2 e, 7272 L, R
KERGT— 2 #RELAETETHLT— g
BICEHEZEL, V—7 ATF—Y 3 VORBIFIC
BHLBREOIEZES 5 YORBER LDV,
SHOFBELE Z2 bhi.

X CT OB, BMEBOWEL, M
BIC L BZEAEDD 10,18 pE S ZUER19~2D
FAEID19,22) 7 ) g — JUARFFRER Tx ¥ D,
KOWTHE S BEINTVS. EFET,
MRI # W o kEHESER TH 55, HEE
T TOFETIIBEL T4 T, BIEFES
BT b 2 DERIRERICERNTH 5 &
Bz, F2, ZOBRKEFHHIC 3 IERE:
RO ERRRIE & T4 e BHE DT — & Hhidh
BETHAHD, BAEETIC MRLIC X ARBEED
MERE O+ 4 miaifTbh Ty, MRI
IZEAHETIE, FEREEHET S -DICER
BIUOMNE—FKIE-NBE S LT, BEE
DA ORED 23 H 55, FERICEW
TREZEOMEEYAE L, B LcHEidn
V. BEE CTIC X A& T, BEEOLERY
BAEMII S0 A S 60 RE TRELTHY,
FNDRICET T 2EAPH S L@wEINTE
N9 SEOFER L —B LT\, LaL,
BEOREL, NEE HEDE CHRE LES
O OBRAER TR CTREREE L L THE L
Tk, BEZOFRICHEIES. BBk
EAMEND T, MEGELMEEL» O+5
KBRATE TR WAEEREAD D, E/, 48]
OREBEEBICRIELTWS ERIE 2V, &

Bl, RSVT 4 7 ORMLBNER RS
WEEWE LA EICLD, KVBELEWRT
DEEHE R EBEROEFRITH /B BB T — 2
BonitEz2 N, BIEI N HERBED
BN, BEHEAARIC KT ARG OIS T
i LTL\E)%%:D,IZ),Z\?) MWEN. LrL, BH»
LOEEBRE LNV MRI Cit, BERNARE
wHIET A7-Di1CiE, TlmfAEGEYHEHE LT
ERFHBROGBELZNEST LA L BN EL
D, BERHOEESET ONE\. £I TS
Eid, &0 EELMEREONMAEE LT,
&, E, FEEE (B LCESENSET
OFIEERAIz. BRI X A& T, WA
BEEESHRICHAM T2 L OMERT
HEIZHLAD +5 2 EBBRICHERL I TW
5. SEERE L-RERBRERIL, Fi L oric
HLRWHEEABEON, B FOBRAELYRE
ETARDEVIEELEZ Dhic. I LITHKE
BB CRMIid A C LIC kD, KBENROFHE
WKBLEPELIRD, BLBOMEREEDOET
FENBFBEOERRM L TS Z LB n
Joo RO END, BEREEH T2
L, EEOBRKRIFHEE & L TESTH 5
EEZONT. 2L, KO IEMERFHEETS
72T, BETERIE & MEORBE & R T
ENABEHET S ENEEN, BEHED
B, ST EONE, EHEAEENIOS
BRI NS.
SEOEBRE S EL, B CIEEL %
BT ARBRNESTTRETH D, BRSHEDO—
& LT, BEZE COMERIEADLH LS
BEINn5. ZTITC, ZRITEBRIC & % RMEEH
EESEDORT VT 4 7 OMEEEROBRS
W L7z, ZREBR THREZ > TIEE L L
IR L2 S NAIERADIZ EA EIL, B
BB D £2SD #HKEELY L CHET AT &
BAEETH Y, MEEIEHD £2SD &KL
L7CHIEDF LMD RE S Nz, MERD D &
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This study was designed to validate accurate measurement method of human brain volume using
three dimensional (3 D) MRI data on a workstation, and to establish optimal correcting method of
human brain volume on diagnosis of brain atrophy. 3 D MRI data were acquired by fast SPGR se-
quence using 1.5 T MR imager. 3 D MRI data were segmented by region growing method and 3D im-
age was displayed by surface rendering method on the workstation. Brain volume was measured by
the volume measurement function of the workstation. In order to validate the accurate measurement
method, phantoms and a specimen of human brain were examined. Phantom volume was measured
by changing the lower level of threshold value. At the appropriate threshold value, percentage of er-
ror of phantoms and the specimen were within 0.6% and 0.08%, respectively. To establish the op-
timal correcting method, 130 normal volunteers were examined. Brain volumes corrected with
height, weight, body surface area, and alternative skull volume were evaluated. Brain volume index,
which is defined as dividing brain volume by alternative skull volume, had the best correlation with
age (r=0.624, p<0.05). No gender differences was observed in brain volume index in contrast to in
brain volume. The clinical usefulness of this correcting method for brain atrophy diagnosis was eval-
uated in 85 patients. Diagnosis by 2D spin echo MR images was compared with brain volume index.
Diagnosis of brain atrophy by 2D MR image was concordant with the evaluation by brain volume in-
dex. These results indicated that this measurement method had high accuracy, and it was important
to set the appropriate threshold value. Brain volume index was the appropriate indication for evalua-
tion of human brain volume, and was considered to be useful for the diagnosis of brain atrophy.
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