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Unruptured Intracranial Aneurysms:
Evaluation with high-resolution
MR angiography with magnetization
transfer contrast (MTC)and tilted
optimized nonsaturating excitation (TONE)

Tsuyoshi Kadota', Naohiro Hosomi',
Chikazumi Kuroda' and Hidemitsu Nakagawa®

Forty-one patients with suspected intracranial aneurysms
were evaluated by conventional three-dimensional (3D) time-
of-flight (TOF)MR angiography (MRA ) or high-resolution
3D TOF MRA with magnetization transfer contrast (MTC)
and tilted optimized nonsaturating excitation (TONE). Cor-
relative study was done with conventional angiography in
all patients. 3D TOF MRA detected 30 of 36 aneurysms de-
picted at conventional angiography. The overall rate of sen-
sitivity for the detection of aneurysms was 83%. Unruptured
| aneurysms were unlikely to occur in the anterior communi-
cating artery (3% ), but were frequently found at the bifur-
cation of the middle cerebral artery (33%). Conventional
MRA showed 7 of 9 aneurysms demonstrated at catheter
angiography. The rate of sensitivity of conventional MRA
for aneurysms smaller than 5 mm and greater than or equal
to 5 mm were 0% and 100%, respectively. High resolution
MRA with MTC and TONE demonstrated 23 of 27 aneu-
rysms detected by catheter angiography. Sensitivities of high
resolution MRA with MTC and TONE for aneurysms smaller
than 5 mm and greater than or equal to 5 mm were 71% and
| 100%, respectively. Our results indicate that high-resolu-

tion 3D TOF MRA with MTC and TONE can provide pre-
cise, accurate depiction of intracranial aneurysms larger than
or equal to 5 mm.
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Table 1 Unruptured intracranial aneurysms detected by conventional MR angiography

Patient A?gg;) for gtﬂgiihgnt ry Site of Aneurysm (?;:) Surgery

1. 67/M MRI R MCA bifurcation 7 clipping

2. 59/M MRI R MCA bifurcation 8 clipping

3. 51/F CT L MCA bifurcation 11 clipping

4. 70/M MRI RIC C1 12 (=)

i=F 72/F CT Basilar tip 8 coating

6. 68/F CT LIC-PC 5 clipping

7. 64/F MRI R MCA bifurcation 10 clipping, coating

MCA = middle cerebral artery, IC = internal carotid artery, IC-PC = internal carotid-posterior communicating bifurcation

THIEL, N5 XD RREKHEREIR & SEbh 2 555
& ONERRERIE L, MRATIKEEEDY 1 )L ABIIRER 6
Z28mm7Z WV LSemmE DR A 5 7% w324 \»w L
6dpartition THiaf$ L 72. 7L AR50 & L TFISP (Fast Imaging
with Steady-state Precession) {5 % fIvy, 19904E 6 H 451992
F11 A DEIZMRA % JEAT L 721 HEFIETR = 35-38 msec,
TE = 6.8msec, Flip angle =20, FOV =224mm, matrix
size = 256 x 256 (voxel size = 0.875 % 0.875 x 0.875 mm?) @
PERDOMRAIZE D, 19934E 1 HA251995%E 9 H DRJIZMRA
Z hiAT L 7230 FEGIETR = 40-43msec, FOV = 224mm, ma-
trix size = 512 x 256 (voxel size = 0.875 x 0.875 x 0.4375mm°)
T, Gauss ! off-resonance /$)V A & iV 72MTC 3 & UFlip
angleDHILAEAT 20° T, FEAMD13.3° 5 i H I 26.7°
IZEMIZZEILT ATONEL fEH L -5 EEMRAIZ & -
72. MRADOHGHEHNI28mmIE A 5 7124 L T4.8-5.9%5,
SemmE A7 7124t LT9.6-11.75Th 5.

3572 3 RICHIE 7 — ¥ % Maximum Intensity Projec-
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n, HIEMBIIRE29B, 503 57 BIRETH -7, B
M52 % golden standard & L T, MRATIZG 12280
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BLU100% (13/13) TH -7,

z =
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Fig.1 Images of a 59 year-old man with an aneurysm in the right MCA. (A) T2-weighted image, which was obtained for the
screening of intracranial metastasis from a lung cancer, shows round flow void in the right sylvius fissure (arrow). (B)Stereo-
scopic axial view from below of the conventional MR angiogram in parallel perspecnve depicts a saccular aneurysm 7 mm in
diameter protruding anteriorly at the bifurcation of the right MCA (arrow). (C)Anteroposterior view of conventional right ca-
rotid angiogram. Saccular aneurysm of MCA bifurcation (arrow).
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Table 2 Unruptured intracranial aneurysms detected by high resolution MR angiography with MTC and TONE
Patient Ag}gg() MO?;:"TS);[?{;')’SEnmtz.Z;IDm Site of Aneurysm (?::fﬁ) Surgery
1. 73/M MRI R MCA bifurcation 4 clipping
2. 60/F MRA L. MCA bifurcation 4 clipping
3. 56/F L ptosis L1C-PC 2 coating
4. 67/M visual disturbance I Pcom 10 clipping
LICCH 4 clipping
5. 68/F R ptosis RIC-PC 10 clipping
6. 50/F MRI R 1C-ophthanimic 6 clipping
7. 67/F defects of visual field R ACA A1 3 clipping
LIC-PC 4 (-)
8. 53/F MRI . MCA bifurcation 5 clipping
9. 48/F CT RIC-PC 4 clipping
10. 67/F CT R MCA bifurcation 5 clipping
11. 52/F CT L ACA A1 5 clipping, coating
12. 53/M MRI R Acom 6 (=)
13. 57/F MRI LIC-PC 5 trapping
14. 80/F CT R MCA bifurcation 7 clipping
15. 65/M MRA RIC-PC 2 clipping
16. 70/M MRI R MCA bifurcation 3 clipping
iid 72/F CT . Pcom 11 clipping
18. 66/F MRA R IC-PC 3 clipping
19, 66/F MRA RIC C4 20 coating
20. 60/M MRA R IC-PC 5 clipping
2. 48/M MRA l. MCA bifurcation 10 clipping

MCA = middle cerebral artery, ACA = anterior cerebral artery, Pcom = posterior communicating artery, Acom = anterior communicating artery,
IC = internal carotid artery, IC-PC = internal carotid-posterior communicating bifurcation.
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Fig.2 Images of a 73 year-old man with an aneurysm of right MCA. MR angiograms are obtained with the use of MTC, TONE and matrix
size of 256 x 512. (A)T2-weighted image delineates small round flow void in the right sylvius fissure (arrow). (B)Stereoscopic anteroposterior
view of MR angiogram reconstructed from axial data set clearly demonstrates 4 mm aneurysm protruding laterally with neck at the bifur-
cation of the right MCA (arrow). (C)Operative view of conventional right carotid angiogram discloses an aneurysm of the right MCA bifur-
cation (arrow).
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<, un,.i‘mh‘ftij: EL{ b LIS ET, KiHoImE Han: 7 8IRED D b4 725 5mmbl ETH D, 4mmblh
AOM T LTS FETHBL, 7 tTEfuimvz;F:éflJ T o2 EOBMRE I T &9, ANBIRE OZ NI KT
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TEfEIZEA K (Zout of phase | IEVETH W, JEIHE 5 O MRA Tl 4mmbL T O/ NEREE X 1448 D 9 H10MEAFRH 2 1
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Fig.3 False- pcsn[we findings of left MCA. MR angiograms are obtained with the use of MTC, TONE and matrix size of 256x512. (A)MR
angiogram shows a 2 mm aneurym-like protrusion at the bifurcation of the left MCA (arrow), which was interpreted as an aneurysm. (B)
Operative view of left carotid angiography shows no definite aneurysm at the site of left MCA (arrow). QOverlapping of vessels was the
cause of the misinterpretation.
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