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Significance of Brain Dock with Special Reference to the Detection Rate of Unruptured Cerebral
Aneurysms

Shigehiro Ohmori, Keiichi Okada and Yoshihito Shimada (Neurosurgical Section, Kurosawa Hospital, Takasaki,
Gunma 370-0852, Japan)

We studied 2,448 patients (<70 years old) undergoing “Brain Dock” at Kurosawa hospital between July
1991 and August 1999. They were grouped in two based on MRI used: 615 patients examined by 0.5 Tesla MRI
between July 1991 and December 1995, and 1,833 by 1.5 Tesla MRI between January 1996 and August 1999.
Results: 1) Cerebral ischemic changes were seen in 15.5%. Their risk factors were hypertension, diabetes,
smoking, and hyperlipidemia. 2) A detection rate of suspected unruptured cerebral aneurysm rose from
2.1% to 4.5% using high-field MRI. 3) Unruptured cerebral aneurysms were found in 37 patients, primarily
in the internal carotid cerebral artery (20) and the middle cerebral artery (13), but were rare in the anterior
communicating artery (5). The 5-10 mm size aneurysm was recognized 19 (48.7%). =< 4mm size aneurysm
was 19 (48.7%) and = 10mm size aneurysm was 1. 4) Twenty-one of 37 with cerebral aneurysms underwent
surgery (neck clipping or coating) and all of them are now leading normal social lives without any neurological
deficits. “Brain Dock” using high-field MR imaging thus shows promise in detecting unruptured cerebral
aneurysms and preventing subarachnoid hemorrhage.
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TED B WITHETZBIEL KD L T5EDTH 5. 1991 4 7 A~1999 4 8 H ORI, Y4Bl K 7 2%

BIRWERE T, 191E7THKOME Y 72K Z2LEERE24%6 % THo7. TDS5 5, 70 ED
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157D ] OZZHEIZ 18334 TH 5. Wl DZ
ZHEOMR], FEERAICIFARERZRRL, kel
T 40~ 60 KDZZHD 719% % 87z (Table 1).

LBEld Ry 7 OAENAE, BEE MRI A& U MRA
&, WA FAEICEET % L EZ DN TV A IMmikAE
LB TH 5. MAPICEZRT SEMRKETFL LT,
I EE, BEIRAE, EASIE, BEEEMNER SN
TW3 >, BRT2BE SHEd 2HMEE, Sl
W HAS M EASEIMERET A R4 > Y IciD
SN I 140 mmHg DL EE 720, PRsRAAIME 90
mmHg DAL, B PR W& H AHE PR 27 22 o0 ) i Jk e ©
WD E 2L R RS 126 mg/dl LA E, EigIEE HA
BIREE L IR MES AT A RS54 > P Icik D&k
L AT a—) 220 mg/dl F 7zidF SR 150 mg/dl
DL E, WREEEIE Framingham Study® |2 53 % 40 A&
PALE /day & LTz,

MRI E4 75151, HAL AT ¢« 248 MRH (0.5T)
B Tl IHE N R RO A 2 EEKCEW T, , T,

Proton 58 F{ M {IC TMA L, MERZOF M 3D
-Phase subtraction £ I & %5 MRA I T | & L 7=.
Philipst#! GyroscanACS-NT (1.5 T) & MREE#EIC
ZHELTHEIE, BHENREMEEROAZ T, 58
(TR/TE:525 msec/13 msec), T,5%:l (TR/TE:4000
msec/100 msec), XU FLAIR (TR/TE/TI:6000
msec/150 msec/2000 msec) H{RIC THAE L /2.
MRA i%, 3D-TOF (time of fight) 7% (TR/TE:27/6) T
mas L, (D coronal /7 [A1IC T 10° DDA N 15K
A4z, (@ transverse J5 A1 T 8° DD HEIT&\ 15 Kbl
#iz, (3 transverse/7 [T T 8> DDA 15 K [Al#E L
7z iEf4% MIP (maximum intensity projection) YL¥%
173w, 7oV LTk G e LTS L.
X, HERONFEEER N CHEEBIIRD MERZ DA KD
BIERD A, ¥ MRA & [AIRIC T LTz, BRISSMZ
2D-TOF i (TR/TE:23/7) C, coronal /7[AliCT 15° D
DFEAN I MIP L 21775 0Bz N & [l Bk D 8152
Hi17E oIz,

Table 1. Summary of Brain Dock at Kurosawa Hospital between July 1991 and August 1999

Term July1991~ Januaryl996~
December1995. August1999.
Total
. . ., Philips’s
MR I | Hitachi Medico’s GyroscanA C S —NT
MRH—-05T (15T)
Age :
ex
Male | Female | total | Male | Female | total | Male | Female | total
20~29 0 0 0 1 2 1 1 2
30~39 30 17 47 48 134 116 65 181
40~49 156 43 199 | 567 171 738 | 723 214 937
50~59 165 73 238 | 525 234 759 | 690 307 997
60~69 73 58 131 120 80 200 | 193 138 331
Total 424 191 615 | 1299 534 1833 | 1723 725 2448
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MRIC $50F 5 ek Z LD fE AL LT, T,
I O proton 58 Hi {5, FLAIR HEifR1C T RMEAE R K
ML EARLERICERD BN [ 3 mm A état criblé”
ZRCEZE3Imm Y FLOomESHERELL TN
BICEIZEMIEO LM/ EE S [Multiple
signal of hyperintensity (MSH)] (Fig. 1), lacuna
infarction B X U 5E M L7 HEMN T ENSH. MRAIC
BI 28RO HE E LT, #iROPEAE, EE,
IeAT, JEizEAEE Uz,

R

191 £ 7 H~1995 12 H D HL A 7 « 3+ #
MRH (0.57T) #i&EZ2 /R HIcB TR E Y 752
4 615 %4 th, état criblé 15 5] (2.4%) % B < FZ i
25 {k & L T lacuna infarction 4 41 (0.6 %), MSH
95 5] (15.4%) HERe b NT=HHEZERNZIxh > Tz, A
mAGIERZ S LT, NEARRRE 2 4, HERE 1
Bl CRIGFERMZEER), 7 BIEER 13 6 (P
&6 8 B, KA 5 HD MEIZEE NIz, MRA Tk, FhiRiE
bR 69 Hil & IEhARIE DEEVD 13 Bl TH > 7z, HBHED
W 5 mm 2L EOERMEZ 5D NIz 7 BN LI BN T
W i s 2 320, 2 B BB/ (1% 7 mm & 8 mm
OWHEFIIREE) Do SNz, 580 5 HNXIME OkelT
KU T&H > 7z (Table 2).

1996 4F 1 H~ 1999 4F 8 H @ Philips #1: % Gyroscan
ACS-NT (15T) OMREEICKZMFY 7%
#1833 % T3, état criblé 42 Bl (2.3 %) % B < J
MM Z5{k & U C lacuna infarction 9 5] (0.5%), MSH
271l (14.9%) HEISEE NIz, BEN R ZE L
UC FEEORIRAE 15, SEREAE 5 651 (5 fl & & KIK-1EEK
M), MRk 2 4 (B 6 mm & 8 mm D 1
BloD), 7 BT 18 f (FhEEZEEI 1141, K
76 MRS B NT-. MRA IS TEIRE(L DR R
346 5l (18.9%), MxENARIE DEEV D 83 il (4.5%) T
otz 83 I 61 HllEFE 3 mm LA EOERIEH EED
N, TORNYFRICBWTIKINE s 217 - 72 4 fil
35 Bl i BRI 2 iRl U7z, IR Z R A TE &
o 12 9 B O R I O Mg iT M O 5 I8 5 O Jit gl ¢
Hotz. FHO D 22 H1F 2 mm DU BRI O %E
WTHO, JHATE L T6 4 Al 1\ MRAIC XK D iKH)
NI DY A XDORGEBIS 21T > TV 5D, BFRHRH
A6 18 7 H THAENARIEBE W ERAL D KIFEED TV &
U (Table 2). F4 ORGHT IV THA S H 7 i BEZESE
BlE1BIE R Lo TzDiF, WSIERZ 70 mA
e LliclzbeEZENS.

70 AT DG B v 7 52528 ka5t 2448 447 MR |
i i 1f P 28 /b (Jacuna infarction & MSH) 7% 32 & 7=

Fig. 1. Multiple signal of hyperintensity. (MSH)Small round
high signal intensity spots (less than one cm in diameter)
<arrow> recognized on MRIT, WI and FLAIR in bilatral
cerebral white matter and basal ganglion.

379 BT B\ TR R fa bR A 7R B O A it 2 #aT L
7z (Table 3). 379 Bl &Il E 72 /R Uiz & DI 287 fil
(75.7%), FEIRHRE 60 5] (15.8%), M2MEFE 215 5]
(56.7%), tHARIMGE 211 3] (55.6%) Tdh 5. —)7, &
JEFIH C N5 OERRIN 172 9 2 IEEI O H T DRI
P2 BB X, @SIflEEZ AT % 365 ffilrh 287
B (78.6%), HEIRIN7ZH 9 % 86 il 60 4l (69.8%),
AR E D B % 756 i 215 1] (28.4%), =g MiLE
816 il 211 il (25.8%) T, MMEHICHRE @HET
HoTz. WS, TNSERRETZRE L TOERWIES
TORMEZ(LHERIE, &4 44%, 13.5%, 9.7%,
10.1% TH-o7z. TNH5D 4 fEHREKERTDOAEE L Eintt
ZALDHEIRE ¢ *REICTRET S &, WINOK
& R L BIC A EICBIR L 7z (Table 3).
IHEN R DN R 8 5 N Tz 37 11 (ZFEM 2 il & E3)
D39 EH DR DN N T KEEZMETT 5 &,
NEEENRIE DY 20 il & e & 2 <, RO THERIK BRI
1311, wizEBIRE 5 (4, HEEEIRE 1 EDIETH -
7z (Table 4). K& X1, 4 mm LL K 19 (48.7 %),
5,5 10 mm 19 {i (48.7%) T10mm L i 1{ET
H ot WMEIRE 23R8 7 37 ekt LT, FifricD
WTHEEEZDTA Y TA—LRaryty b ELN
=D 21 1 TH % (Table 5). 2N 7 Ef R HIMT
B iz b DBHEEN (R 77V w ¥ T 194, a—
T4 V726 EhHETT L, FHETIZ 0%, MRk
& SEIRHIRE 0% CTH - Tz, it 9 H~20 H (°F
¥ 2 [ TRAIMDHSETRICERL TS, ki,
WEBEIC B B RSN EN IR O FE s &, KRy
TDHA RTA Y PIZHED 70 1KLL R D ¢ ) AR
BRI 2 R & U, MEE SRR ICTEE
T 5,5, FiligE Mg, e B O R HE
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Table 2. MRfindings of Brain Dock at Kurosawa Hospital between July 1991 and August 1999

T Julyl991~ Januaryl1996~
®IM | b ecember1995 August1999
MR | . . ., e
MR Hitachi Medico’s Philips’s Gyroscan
findings MRH— (0.5T) ACS—NT (15T)
MSH 95 271
lacuna 4 9
infarction
état
criblé 15 42
MR | o
findings Pituitary 2 1
adenoma
Meningioma 1 5
Arachnoid cyst 13 18
Pineal cyst 0 2
Arteriosclerotic
change of 50 207
cerebral artery
Stenosis of
Arterio- | cerebral artery 8 53
S(;lﬁ;gt; Artel-'iosclerosis
MRA of internal 1 86
findings carotid artery
Total 69 (11.2%) 346 (18.9%)
Unruptured cerebral 13(2.1%) 83(4.5%)
aneurysm (suspect)
Unruptured cerebral 2(0.3%) 35(1. 9%)
aneurysm (detect)

M S H : Multiple signal of hyperintensity
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Table 3. Relation of ischemic change and risk factor

ischemic change
Risk factor p-value *
(+) (=)
(+) | 287 (78.6%) 78
Hypertension <0.0001
(=) | 92 (4.4%) 1991
(+) | 60 (69.8%) 26
Diabet,
h e:;sellitus <0.001
(=) | 319 (13.5%) 2043
(+) | 215 (28.4%) 541
Smoking <0.0001
(=) | 164 (9.7%) 1528
(+) | 211 (25.8%) 605
Hyperlipidemia <0.001
(—) | 168 (10.1%) 1464

*p - value calculated by x 2 - test

Table 4. Location and size of detected unruptured cerebral aneurysms (37cases)

(including 2 cases of multiple unrupyured cerebral aneurysm)

location of aneurysm size of aneurysm number total
=4mm 13
Internal carotidrzgi;y 5~10mm 7 20
210mm
=4mm 1
Middle cerebra.lrigz;y 5~10mm 11 13
210mm 1
=4mm 4
Anterior commul;i;:;ii}l]lg 5~10mm 1 5
210mm
=4mm 1
infeiorcorebetos atery | 510mm !
210mm
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Table 5. Summary of 21 operated cases

case age sex |location of aneurysm | size(mm) operation
1 55 F IcC—PC 8 neck clipping
2 61 F |[MCA 7 neck clipping
3 69 F |A—com. 6 neck clipping
4 68 F IC—PC 7 neck clipping
5 54 F IC—PC 5 neck clipping
6 68 M [A—com. 4 neck clipping
7 69 F |[MCA 6 neck clipping
8 55 M |MCA 6 neck clipping
9 65 M |[VA—PICA 4 neck clipping
10 47 F | C—ant. choroidal 7 neck clipping
1 56 F | C—ant. choroidal 4 coating
12 52 M |MCA 8 neck clipping
13 46 M IC—PC-MCA 5-7 neck clipping
14 54 M | C—ant. choroidal 4 coating
15 46 F |MCA 7 neck clipping
16 55 F |MCA 7 neck clipping
17 51 F I1C—PC 5 neck clipping
18 56 M |MCA 6 neck clipping
19 59 F |A—com 4 neck clipping
20 51 F |MCA 7 neck clipping
21 63 F IC—PC 7 neck clipping

M : male, F : female

IC—PC : internal carotid artery-posterior communicating artery

MCA : middle cerebral artery
A-—com : anterior communicating artery

VA-PICA : vertebral artery-posterior inferior cerebellar artery
IC—ant. choroidal : internal carotid artery-anterior choroidal artery

ekt Uiz & T 5, IBiRm Of 1% 0.5 T 24iE
TIE56% TH>7=h, 1.5 THETIE 75% EMHERN
19% & @< 0, BRI 5 mm KL FORKEIREIC BN T
205 TDMET32%, 1.5TDWET 8% & F D
3 26%THO, 1.5T DREEDTT HIMBEIRE O H R
MMENT V.
WEHCIHBNT MREEE R 05T 5 15 TICEHELT -
Z & T MRI iR (MSH,, lacuna infarction, état criblé,
MahEsE, 2R RO MRA AT (BhiRRE(L AT R, BaEh
ARHBE) 1DV y ez Fl VLB RG L 72, MRI
TORFHABRHERICBAEZDOZZRD -k
(Table 6). —J7 MRA Fif i, BhiRAE(LOAT R T
R O RICEHE VT 1.5 T MR #EE O S5 A EIC
BENTHD, FHORMAMBIIREREZH OF R 13
B (21%) H5 8341 (4.5%) ~N&ff L7z (p=0.01,

Table 6). 4 v 7 2179 250, WHEEO SN
MREE D WEH TH 2. FEEEMRH-0.5 T I T4
BRI D RED NI E B I CTEIIRIE D R S Nfz D
WE7mm L ED2FITHO, HMEOY A XELHED
ZP 5750 4 mm LR OBIREEZFE RS 5 DICE 0.5
T @ MRA TlEW#EL#Z X 515 (Fig. 2,3).

MRI [ MSH &, Marshall 5" 1 X AUz mzs
fteEbNTVS. #H5IE, FIFBIT MRIICT MSH
a8 7z 14 il 6 BINC AR ~IIC cerebral infarction
7 8%, MSH 13 cerebral infarction D RJFEMED EW &
L TW5. X, Lechner 52 1%, MRIICT#HEDS
N7z 42 5l white matter lesion (B{EEIK) & HAH
JEBRIKFTd 5 MR, BRI, SARILE, B
18, EEOMICIIAEERZEEMNH D, white matter
lesion (S50 IZMHEZDOYIIATH % LASam AT
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Table 6. Comparison of 0.5T MRI and 1.5T MRI findings

Hitachi Medico’s | Philips’s Gyroscan .
MRIT | MRH— (05T) |ACS—NT (15T) | value
MSH 95 271 n. s**
MR I :
acuna
infarction 4 2 n-s
Etat
criblé 15 42 n. s
findings
tumor 3 6 n. s
cyst 13 20 n. s
arterio—
MRA sclerotic 69 346 0.01
change
findings
aneurysm 13 83 0.01
(suspected)

* calculated by x 2 - test.
**n. s :not significant

Fig. 2. MRA obtained at 0.5 T. Axial collapsed MRA
demonstrates a 8 mm aneurysm in the right carotid artery
(arrow).

Fig. 3. MRA obtained at 1.5 T. Axial collapsed MRA
demonstrates a 4 mm aneurysm in the right carotid artery
(arrow).

TWa. PRSP IE, KIMAEORESE S5 40
L EIC BN T DO HFRSD S i & ik Uil
ML EZ NS EWMEL, ALY E, MRy
400 5] 72 X 51 MRLIC T RKHIEHE D 2 mm X 2 mm
D EDORE ESEZEZRE Lize 5, 60&fKTH
50%aash 5 AUNEs & TR U2 b e ZEZ 50
HEHMELTVS. YU EOHRBICHEDERL E KK

BICRD SN2 H MO EESE (MSH) Z & mftZ
L&z Mt L.
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AR MAE, BEPRIA, BRERIE & OBIfRTld, Table 3
DU < B MLERED 78.6%, HEIRIKE D 69.8 %, WAMEL
B 284 %, mElEIMIED 25.8% I MRI i {§ FIc T
lacuna infarction & %\ & MSH #3328, WINoORK
FHEMMEZEMBICERICHE Lz, —75, H{§T
I 2L D H % 379 NDF R F OFRA R IE & i E
JE (75.7%), HHRE (15.8%), EfRIMIE (55.6%), B2
TS (56.7%) Th-olz. ThLERKETFIZDONT
Table 3 DU HEBIRE y *REIC TG LIz L T A,
FIMUESE, KERpE, WBEEEE, SARIEONAIC HBH
PN <, RS I EE U ST e P A & 5 7 R R
BN D O JEMRIERERED ) X5 T 7 7 Z—L[6d—T
HY, JEEERKEZET DD OIEEDONRICK S &
Bbnz > Haild, @Iz O EG ik
ZAb7ziR8 A HTIEBEANC TIfLED a > s a—) L
1o TW5%. —7, BB ZEDRNDE
@I?T&émmEf,ﬁWf R IME, PR
ZHETAHHICH L TIIBE, EHFOEEREZ 5
WX, IS Y b a—)UAEBNS U TR S Z2 3%
ELTW3%

i Ry 708 5 —DDEFKIEX, MRA I TR
iR E L, IC K % 7 B Nz B9 %
L Thb. MBI/ OBEZIC K 5 7 R H M AR
DTTFBABRGEETHO, FEERILFEIZE DR HE
TIXRGAFREAN R I B & NBR 72 32 T2 RE B D FE
THIE 26%1C M 5. 1994 4F 1 AR D 11 fiak 673 51D
B KBRS DTERE R % £ L Tk S OME™ T
ETETHRIL 29%, PFHFEFEEFLL EOBEIEZ 24% T
HO, FEREPEED EORRERO A 50% %

Y. 9o TEIRMORA R EHER - Hif=ROMICIE
REGTEENH 2, —HHINT 2 &AL

TEDEN0BLUTTH ST XD, KKK
FECHRTT B THERHRETFM (7 U v ¥ F) NERE
FANQAYS

HIMBICH T2 MEIREE O R RITDODNT
Chason5? 1% 4.9%, Stehbens5® 13 5.6 %, Iwamoto
52 1346% LWHELT0D. —F, MRy 7 &2Z8
% RN DRI BIRE R RIS DONT, IIEY &
HRG & IZIEFE D 6.0% (600 B 36 1) Z#E LT

5. LDV —XTE, MR % Philips £ 5
Gyroscan ACS-NT (1.5 T) IZZ 8 L 7z 1996 4F 1 H /n
513 83 {51l (4.5%) ICiBhiREDEED N, T D S5 Bl
B 21T 12 44 Bl 35 f51] (79.5%) I BRI 72 72
BTWV3. TOFEMERZ M ERRG 217> THhawn
39BN 9 % & 31 BINCENRBE M FEST 5 & &k

it 66 i (3.6%) IS ARMAMNENNREDFET % &

HETE 2. DLLoHE L HRGlZGDE 5 &, Kif
ZUMENIIRIE DFAAEERIT 5% R EEZ BN5.
BHOETO 7 T HmOFERFAE R 10 5 ADH
720 11~33 A\ CEiHBRER) T, —RNci
10~20 A (0.01~0.02%) &EZS5NTWVS. AW
BN IRIE DIRAE H % 5% (10 /3 A 5000 N) & RE
T2, TOWRKIHEMEIRTIX02-04%E75%.
CCTCTORFZ N\OFREICE L TEZATHS. I
Ry 7 %ZZEBXC7EBR FHIMEZDIFE A LN
50 L EEIRGET B &, FRK 11 FE RS THE R O
ANCERETIE, HARDE AT 12,500 77 AH 50 %L, E
134,700 FANTH 3. T THidbOHEEHE (7 BT
HUMAEFPFREA 2R 0.02%, RBEAENRBE R E 2 5%)
BE AT B L, 50 L EO KRB MENIRE R A X
2,350,000 A (4,700 5 A\ X 0.05) TZ7 Efi R HifmEEH 1
25,000 A (12,500 5 A X 0.0002) &7, 50 &L FoD
HIE Tl AR INENIRE O HINRIZ 1% L 5. &
B, A 2 I B I 88 D e S BRI IE SR 41 72 ik U 72
BIZWL OB B, Juvela 5™ 1F 1979 4E LU O A
BN 72 2B Fil e 3 RIRE R U, iRz
14% /EEHE L TWA. 7z Iwamoto 5% 131
T DAE RO K 0 FaEhiRsg iR 2 458 1.7%
DLEEBEH L TWA. Rinkel 5% 133825 DK HZNES
I8 D Lk 7% review U CREGHEIMRGT 21TV, 4E]
MR 1.9% / 4F (95 % 54X :1.5-2.4%) Z#ii5 LT
W5, BB IR 29 M A AN ORISR Y VR
D LOBNNERIER (1602 F) 250 L, #hEese
T 590 {5l 45 BIWHEEL LTz T & K D iR 2.8% / 4F
EFHELTVS

Lh%®ﬁ¢ﬁg ERGEA T REPE A
RIT 2% iR EEZDBNS. HAED R ZKE RS
ISR B AR, BB E0F LG A
R, BERMKENARB LIS, iz iENE C 2 nlge Mkl
MHTLEL, FEER0%, FHEHER5%LL T &
WS R PO N, Bl iR Tt o2 etk BT
% meta-analysis & L T Raaymakers® (1998 /£)* &
King 5 (1994 4E)® OMENH 5. R 1% 2460 BilD
IS TIRTEHR 3%, BOHER 11% 2R Tz, IBik
FORKE S LHNLE DRFTTIE, BERTHENWT 2V X
TR AR O IEIRIE DIE LR 1%, S OHES 2% 15t
L, BERHB 0T 1 VU A& EEBOIELTH1T 10%,
BOHERIF 8B EEH LTS, BED 733 D5
TR 1%, BRUGHIER 4% THDN, 7
HrEBI D 94% M7 ¢ V) Al i 14350, m%ﬁmmm%
HORBHMIIRE TH > 2. TOFREED SHELRT
&,Ekﬁtwv4ux%m#ﬂ®ﬁf&ﬁ%wﬂm
BRI FRAUSIE S RIZ 1% LT, S OHERIE 2%
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% (BDOET 3R ICHALNE LEZ TR,
C DORAEE, KRBAKENIRE OB RS (14T 2%,
5T 10%) KO Ffipi@h s> Tnd &En, Fi
W < BIRIEOEALN T V) Adgai-B TR E RGO
FEDRWGEITIE, IR 71 THA S N A B2
BRI LT, MM F i o 5N Tn5
DNARDEIR® TH%. AAMR Y Z%2E, K
WS EN ARG 10 U C AR #RAY 70 5seA T,  AKEhRE O
KEXH 5mm ML EDOE TSN H 2 ¥ LHEEL
TW5.

— J7, International Study & L T 1998 4F IC New
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