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Magnetic Resonance Imaging of Aneurysmal Subarachnoid Hemorrhage
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Magnetic resonance imaging of subarachnoid hemorrhage (SAH) due to aneurysm rupture was
evaluated in relation to CT findings in nine patients. Six patients were studied within 3 days and the
other three patients were studied 4 to 6 days from the ictus of SAH using a 0.5 Tesla superconducting
unit. In all of the patients, hematoma in the subarachnoid space and ventricles was demonstrated by
the proton density-weighted spin echo sequence, which showed that bloody cerebrospinal fluid (CSF)
had a higher signal intensity than brain tissue or normal CSF. Magnetic resonance imaging was more
sensitive in detecting SAH and more informative as to the site of the ruptured aneurysm than CT.
Despite some limitations in applying it to patients with acute SAH, magnetic resonance imaging has

clear advantages in the diagnosis of SAH.

L&z Table 1 Summary of patient data
FEPRAEREKBDOZEICI )% MRI DH Case Age/Sex Interval from  Location of Aneurysm size

FH&K_BE LTt “?'T#Cﬁ@' < @ﬁ%?ﬁg-é 240 No. : ictus to MRI aneurysm (mm)

’ 1 66/M 2 hrs L. MCA 8

O, Z&72ETHIMCBL T, 240 MRI s sUF - e b

W —ICEE - ShTw a2 blubhil, 3 36/M i R. VA 10

. 4 59/F A

BEABMBIEIC X 5 7 < BUF HIMEACH LT, e M Lol '

MRI ##ifTL CT & DB 21T - 7o 5 8, 6  47/F 3 days AcoA 5

MRI 04 M2 B LB 1D THET 5, b : Len 0

&b L UHE 9 75/F 6 L. ICA 8

REL, WRMEIREICL 5 2 =BT Hif 9 4
THH (5, 24, & 76, S, 36~T755,
EH558E). FEAEM B MRI W17 ¥ coix, 2
A5 6 B TH % (Table 1), 7oids, €4 MRI
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ICA ; internal carotid artery, ACA ; anterior cerebral
artery, A co A ; anterior communicating artery, MCA ;
middle cerebral artery, VA ; vertebral artery
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kLD 2 REEILINI CT #iEfT Lic, AL msec, =2 —K§fH] (TE) 10msec, 7 Y » 7" £590
FE T ERR0.5T B8 MRI (SMT-50X) T ET, T 4R Gk X7 e + vEEERRICO
B, \EO AN ARTNE, T RAEEZIZOWTIL, T3 spin echo (SE) & vy, 3,000/30 (TR/
gradient echo ##& Fi\L>, # 0 E LK (TR) 300 TE), 90 (TE) @ double echo "7z, T,7RF5E

Table 2 Summary of MRI and CT findings

Detection of SAH as high intensity Extension of Detection of Detection of
on MRI/high density on CT SAH intraventricular hematoma aneurysm
Case No. MRI
CT MRI vs CT MRI CT MRI MRA
T,WI PDWI T,WI

1 - + + - MRI=CT + . + -
2 + + + MRI=CT - + + ND
3 = + - + MRI=CT + + + ND
4 rd + = + MRI<CT + + +

5 = + - + MRI>CT + + - +
6 - + - - MRI>CT - - +
7 + + + + MRI>CT - - + +
8 / + - - MRI>CT - - + ND
9 + + - + MRI>CT + + + +

SAH ; subarachnoid hemorrhage, T,WI: T, weighted image, PDWI ; proton density weighted image, T,WI; T, weighted
image, MRA ; magnetic resonance angiography, ND; not done

Fig. 1 Case 1. Subarachnoid hemorrhage, from ruptured aneurysm of the left
middle cerebral artery.
(a) CT: CT scan 1 hour after ictus shows hyperdense subarachnoid hemor-
rhage in the anterior interhemispheric fissure, cisterna magna, both sylvian
fissures and ambient cisterns. (b) MRI: Proton density weighted image (SE
3,000/30) 2 hours after ictus shows subarachnoid hemorrhage as hyperintense
to brain and cerebrospinal fluid in the same location on CT.
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Bz B\ T D4 flow compensation #4T -7z, A
F A4 AEEI0mm T, 254 AHF v » LT
fehrote, F— 2 INE= R ) » 7 A12256 X256C,
B 5 oD T B [B1 B3 T, 58 38 8 2 T 4 [@, double
echo C1EITHA MR7veo4+275 7 4 12BL
TiX, 9%l 6 il T3D-time of flight #% -,
V4 ) ABYNRER A BT TR L 7, gradient
echo #:12T, TR 40msec, TE llmsec, 7 V v
720, image volume 64mm, <+ V v 2 A
256 X256 X 64, B{EEIH 1 EITfT -7, —FH, CT
ZoWTik, GEH#H CT(CT/T 9800) % F\ 7,
#®w =R
MRI S L O'CTFTRo % &%, Table 2 IZ7R

7 &[T e MRI 285

7, 2 2ETHMAE 3 A LA MRI 35 L o CT
AT L2 6 T, MRID 7 » + vHBE @EET
2, 7 = KT Him A RES S X OGS 8
(CSF) 1z}, high intensity area & LTH{H L
B7- (Fig. 1~3). feds, T,585AmE & T, 64
2 BT BT MR LS, T, 50586
Bl TEHEEERERE Lok 1HI%ES
SPleflTr e T HIMA 5 LB 7r - i,
#, CT Tk 64+ 54T, 2 EBTFHIMA high
density area & L TiE®7zb 0D, 14 (Caseb)
"Gk high density area 1ZRBIECH b, RO
BRAL & KEHIE OFFFED S, 7 TRETFHIM & 2k
L., S4E4 HEHL#BO 3HICHE, MRI, CT & %
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Fig. 2 Case 4. Subarachnoid hemorrhage, from ruptured aneurysm of the anterior com-
municating artery.
(a) CT: CT scans 2 hours after ictus show hyperdense subarachnoid hemorrhage in both
sylvian fissures and ambient cisterns. (b) & (¢) MRI : Proton density weighted images (SE
3,000/30) 4 hours after icuts also show hyperintense subarachnoid hemorrhage, but
hematoma in the both sylvian fissures is clearer on CT than MRI. Proton density weighted
images clearly show the intraventricular hematoma and a round flow void in the anterior
part of suprasellar cistern (arrow). (d) angiogram : Anteroposterior view from left internal
carotid angiogram shows anterior communicating artery aneurysm (arrow).
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Fig. 3 Case 5. Subarachnoid hemorrhage, from ruptured aneurysm of the left anterior

cerebral artery.

(a) CT: CTscan 32 hours after ictus shows hyperdense subarachnoid hemorrhage in the
suprasellar cistern. (b) MRI: Proton density weighted image (SE 3,000/30) 34 hours after
ictus shows more clearly suarachnoid hemorrhage around the brain stem and in right sylvian
vallecula. () MR angiogram: Left anterior cerebral artery aneurysm (arrow) is well
visualized on MR angiogram. (d) angiogram : Saccular aneurysm (arrow) arising from the
left anterior cerebral artery was confirmed by the left internal carotid angiogram.

C&flc, 7 =ETHOZEHLER (Fig. 4).
T SEFESRYEBE L 201Ck, 7 =ETHM
high intensity area & L TH#iH &hic (Fig. 5),

7 =T M oE BB LT, REMH
CHEE 21T -7 4 b 3 #cit, CT, MRIL iz,
T D5 D F%EOFM AT EE T H -7 bt (Fig.
D, 18T CTAMRICE~N LYY RBD
migEofH R <\ (Fig. 2). —7, FhE2
BEL# T, 5#£%<MRI&CT kA
e 7 =BT o 57 % Bl R L (Fig. 3
~5), MRIWCX % 7 = [EFH D Z Wk L <
W, 2z =R M E o intensity & BAERH O
CSFD L &I RTHMTHZENFHT
BHote, Tods, MEAMEKD>T, 66T CT
BIXUOMRI CEOELERRDIN, T b vE
EEB T CT Tk, *OBRHREZTH -1
(Fig. 2).,

(30)

7 BT HIMORERAE & 7o - o 2B ED RS i BY
LT, flow void sign & L€, BBt MR 7
YOALF740EY, IPEHTEDHEELE
5 Z EWAEEETH -7z (Fig. 2~4),

* =

MRI iz X 5 840 7 = ETHllO 2K, —
BICHETHD L OMENS DD =g, Hin
E#® o0& T, hemoglobin i F T oxy-
hemoglobin DIRETH H, FKEMEETH S oxy-
hemoglobin %, B & iso-intensity % 773 =
EDLEDBFNIRETH S LFHAIh T 5,
i, BRERRENEV &, BHMMAETH B deoxy-
hemoglobin ~ & Z{b+ 5% 25, CSF OfZTE4LFE 1T
PéAE R i L~ 72 1z, deoxyhemoglobin #EEE
HEWEFEZBRD, T, CSF oBESE
1#943mmHg TH 5 53, hemoglobin o i f5
S FRTH B =iz, hemoglobin »72% 7 £
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Fig. 4 Case 8. Subarachnoid hemorrhage, from the right middle cerebral artery.
(a) CT:CT scan 5 days aller ictus fails Lo visualize hyperdense subarachnoid
hemorrhage, but the right sylvian fissure is obscured. (b) MRI: Proton density
weighted image (SE 3,000/30) clearly shows hyperintense subarachnoid hemor-
rhage in the right sylvian fissure. A round flow void (arrow) which connects to
the middle cerebral artery, is also noted in the right sylvian fissure.

F1Eh, 28%7% deoxvhemoglobin ™ FEET # %
T ERL, X5, 7 eETHODO~=F 2 Y o
MiX, BE S BRE LETodic, RO deoxy-
hemoglobin T & MRI i X % # HH 23 FH 8 & 7z
53 Ffo, Zofficd, CSF ORBOKED, Bk
W7 EEFREC X 5 partial volume effect®4 23,
S0 7 =T HIMO MRI I X 58 H A R
REBRELTHILRTVWS,

—7, 2o s =ETHM s 5 MRl ©
BEREREHBL-BELHR I A7, Jenkins
57, ¥ X U Satoh H¥E, & $120.15T OF =R
MRI % Fi\v, SE ¥ X % T, & (2,200/80,
FL02,000/80) T, @M s EET Mm%,
R4 fE f s & O CSF iz le-< high intensity area &
LT LB EEELTW5, ¥4, Matsu-
mura 5%, 0.22T % X 080.5T © MRI # & %
A, ARIZSEH, I X % T,5 7 mE & (1,800
~2,500/90~110) o FAHEXERHL TV 5,
%E@bﬂbh@ﬁﬁf@,%&@@y%ﬁTﬁ
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mofHHy, SEEts e b vEEREG
(3,000/30) 23 3@ LT fo by, — s T,
BT CSF &L 0FBINRETH -,

T.58@ @R T, 7 =R TFHMAIERD CSF &
X O'B4§E 5% & H < high intensity area & L TH#
HIhAEE, 7 =ETHOK X 2FAL T,0
g, T,oBEOCEMCL D EHBEI AT
200 LisLighihb, ZhbnTFhomEicky
Th, TOFRCHETEERI LI AT gL,
bhiohil, RELHO LA THBHSE L
T T, HRE &2 RE L, T F, T E2HEH L
BRTE, 7 =E T, E% CSF X 0KEE
T, T fE/T.E X, % i & =l 522msec/114
msec, 3,700msec/154mssec, 906msec/64msec T
bHH, 7 =ETHIMTE, F#H CSF o8t
T, jE#E, T, 0EEEN >R Ui, MRIC 2 ift
[l o & S o8BI X MBS A D bEEAY 3 X UM R
ZALHBEE LT B4, 4 Eo#E % hemoglo-
bin OLBENHLHBLL S & T5L, 7 2
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Fig. 5 Case 9. Subarachnoid hemorrhage, from ruptured aneurysm of the left
internal carotid artery.
(a) CT: CT scan 6 days after ictus shows slightly hyperdense subarachnoid
hemorrhage in the left sylvian vallecula. (b) MRI: T, weighted image (FE 300/
10) clearly shows hyperintense subarachnoid hemorrhage in the left sylvian
vallecula.

Tt M F5E 1 £ 2> B methemoglobin iz X % T,
BRENBZ BTREMEE 2 EH 2B\, 0% D,
oxyhemoglobin #* deoxyhemoglobin ~ & Z5{k L
7z & LT#%, deoxyhemoglobin @ & i, T,, T,
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ITCRERTCZIR LDV LOHEDH D,
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CSF 81l L T\ 7e W FRINER T, hemoglo-
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(32)

7 =BT Mmoo MR 247

b
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lobin @ level DHEIIC L % D LT, FoF
BIITRECH B, SO in vitro TOERI- X 5
AERARNETH B,

Fio, ThETORSE T T, 4FE G N2 HH
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hbhofERETR 7 e b vEBERBGEIMERL T
2, ChadFicBuwbhic TROE LSS D
tEZLIAB, 2Fh, 7EETHM TR, FE
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ENEE - OESEECEETS, LithaT,
TE#EL{FTBLCSFEDav TR LADE
L Kb LT, TR »2,000msec BE T
3T fEORVCSFiIz & 5T, TEXHELLT
bHEN T, EORCAEE L LEGE D L
b, T, EECh 7 =B FTHOZEETE 3
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