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MR angiography for Evaluation of Pediatric Central Nervous System

Mika Kitajima, Yukunori Korogi, Mutsumasa Takahashi
Department of Radiology, Kumamoto University School of Medicine

—{ Abstract ——

MR angiography (MRA) is a non-invasive means for evaluation of cerebrovascular diseases

without contrast agents. In particular, MRA is also useful for screening and follow-up studies of
cerebrovascular diseases in the pediatric group. Although advanced MRA techniques enable visualization
of the precise vessel condition, MRA cannot replace catheter angiography currently. In this paper,
we summarize the basic MRA techniques and recent advances. The limitations of MRA for steno-
occlusive lesions and intracranial aneurysms are also discussed. We present the MRA findings of

several pediatric cerebrovascular diseases.

Kevwords . MR angiography, Pediatric neuroimaging

L oic A it~ oo AL 4 I LTI
Z il 4 % Phase-contrast (PC) kAt dh 5. %4
MR A% 52 (MR angiography: MRA) (20 12, 2RIL(2DFT) E 33k 7— U 24
HEssr . PHIEPESEE GTl IR 37 2 & Uy - 2z B (BDFD) 2 s 5
BTHBO AL ) — =7 I RFERMERIZ ZRI & h
T3, JFREMIC X 4 5 2 & &< 1. Time-of-flight(TOF)i%
HaImAs 2 i ¢ 5 20 R kD, hip TOF LT, WGPz @7z icfiiAL T
e RGBT E A PEA Y, 22T 72 A Y (IMF) SHHGFEHANIZ & EF > Ty
MRA O JEAM H k% & Z ORIz O0 T yL % 2 ik z £) & O e e h s,
Cokz D AR AR L O TR MRA &2, OSSR MHB G AN T hE b 5 <
75"f1]” fHBEMbhLHELIZONWT, 20 BHREIN & G2 0 5200, HENO

MRA Jip b 2 tpuy 123 ) % A AR L SBT3 AE T A
. T4 %, 2D &3D-TOREA LK %5 &, 2D-

MRA D% TOF %, motion artifact {29 < , TEUviEdLIZRSE

G MRA ORI, MO AZ T JEAGL, fHIRRoMmizsh, &7, g
BT a by ORADRERAL 2 time-of- M2 IRRMAETES. 2020, FHb)

flight (TOF) ik & . {Wighdd 2FImL < e Wk 220 —=2 &%, FlREMEEEZ £ ok

12



IREBIZHWSGhAZ ENE N, —h,
2 M A& FA B MU T 08, B
ST & T A AT Ok Ly, 3D-TOF I
ZE WA RRE YT < . ORIV HEIE AN,

WESHETH AN A Z LA TE 35 EORH
&0 AR NIIGR OB 6 h b,
=7, PRGN AR J < (RO & 52 5
Vv, EEIRFR O AVE L vy scan WD A PR GE
ENA, EVnIAREND S, M EN R
IR KRR F242 3 (maximum intensity projection:
MIP) %173 Z &2k Y, IFEDAML & h
5,

2. Phase-contrast(PC)i%

PC EED F| f (350 1w & O AHmHE 235 5 h
5, a3y FOPfIA Iy, KoL
PO RARO S HCC R R OB E R T &
T O, MO E AT 4 ] 5 222
KWHETH S, UL L. @il &y, i
) 7% velocity encoding (VENC) O #5E 23 BT
HBH, BEORKARH D, L—F AN
EhdZEiddban,

3. SRR A R R

Jelzii Az ks, U Ilw) SRz id—
f%!Z3D-TOF MRAZVHIV B L5 A0, & 5 ITHH
MO AT 2 2B, .-\wiagnet'lzatlon
Transfer Saturation (MTS) {45, Tilted Opti-
mized Non-saturating Excitation (TONE) i#¢
fiEhsd. MTSIZ, HliIK%E % < GLaE

@f,—.i_jf». j{/f”i’i’béﬁ i |'||Ar\’j\f §< ::L”i‘l
M OE SO RPN L, 2Ny 255
TV FOESEMA S ETH S, TONEIZ R

F FAOFHINT , spin ORI &R 5 728
(2, 7Y w7 PRSI 2L & S Tk
THhd, £, B TEMPOm & ensm
OFEEAHMZ, zero-filling 2TV eh b L9
. zero-filling 14, k-space 0 W35k 47
DF — 22 E LTE e % A (zero-
filling) L 7= &% TP A 179 HikTh 5. Zh
AT A4 KA S & RS 2R o4
@R O %2 < OFg o, MIPSTOI
B OREESR O artifact AEE 9% (Fig.1)., 20O

k-

Vol.16 No.1, 2000 13

A TGS Z EI2 kD, RO
fmlfm:&: PSR (LU [lf“ﬂn»rMu_ct O R[]
MO AL S D,

e 4 OB Tl R LT A A B[R C
{237 A — 4 & WV U MRABHS % 7 4554
THTV S, ARCIE, A i<, BRI
PEZEL AV I 2 tﬁ&$) rafliE izl 4
&R FE T X h s

T, R AR — 2 2 THEA L, Ed o}
{5 A& PO THERE A A IR BI0E U 7= i T %

u‘ J W5 MRA AR OB TIA < flibdi T

FEBO M PERIRR 2 2 £ 2 @b THINT
%%(Fsg )9 NIz hEB I Ll LD,
ANZ BT BEEEMIE AN £ 72l L T,
4. MRA DR} & A

MRADGEWHZ & 72 - Tid. FOIRR LM
mMAELCMMLCE lé'}“;’mf)

PEAEVERG 2 T3 MRA IS — A% §k L0 FRIE %
SR L T3 2 Z & BIA<HeENTna, 1K
A A O S U S I A O R IR A BT L A2
KADT— 2T, ILEHH0E0% L O
EREO PN T, MRA G ARG INGE % [LIf
WY L oA, 50% L o R x5
EPEITIR T 26.3 %, W KIFEININR T 60.4 %, [
TECIENHIRT 72.2% , o KIEINIR T 62.1 %

TH -7, WHIRO Y A 7 + 2 E{HE T
MO A kil 2 X A G I AIER TR
ALNALEY, HELT—F7 72 FOKXHHN

RIEEZ 5 dh 2 255 Tl % i Chiig
5T 82 R0z 95 Y, Ganesan 5 2
i3, KR PR A £ 2 N L H T MRA & 1L
g E L Tuwa, Fhic ks é:‘("\JJO%
KEMTIE MRA TRl € & 2245, 4T mAss
WEZ LA e 128 b 64, MRA L
BRI T E Ao W LT A, TR
Wz Cd, MRADIEILIIAV63 % TH 0D,
FFLZ 5 mm A O BRI O B HEAMIT U 2 s X
AT A, BT MRAFE IO Bz fEuke
Ii B Sz LT A Mmmn BnTg,
WG A JF Ttz 35 2 212 & 0 Bl kg »
Ml mB9, F7-, selective MIP (target MIP)

13



14 HANR O = RS

14:15
20-DEC-1989
INAGE 562
SER 1-18

Fig.2
Contrast-enhanced MRA of a 22-vear-old
normal volunteer using fast 3D gradient
recalled acquisition technique with

a Fig.1 MRA of a 31-year-old normal volunteer T 1| MIP
— a: MRA without zero-filling technique shows step contrast bolus injection. Coronal MII
ladder artifacts of arteries. image shows normal carotid arteries
b : Zero-filling technique can reduce the artifacts. (arrows) without venous enhancement

or flow- related signal loss.
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Fig.3

A 3eyear-old girl with moyamoya
disease; MRA (coronal selective
MIP image) depicts stenoocclu-
sive changes of bilateral internal
carotid arteries (ICA) and middle
cerebral arteries (MCA) (arrows),
and movamoya vessels at the
bilateral basal ganglia regions
(arrowheads).

Fig.4

An 8-year-old boy with moyamoya disease treated by
superficial temporal artery (STA)-MCA anastomosis;
MRA with mid-sagittal presaturation pulse shows
selective flow signal caused by extracranial to
intracranial flow through STA-MCA anastomosis.
Patency of anastomoses can be more specifically
confirmed with this image.
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disease, tuberous sclerosis, fibromuscular
dysplasia 7 & O F5 0 Tl N T IIg o B
WEES 2L EhTeh, 22 ) —=v
7L LTTMRAD GG @ % 19 Ehlers-Danlos
FEREET A S S AT YRS, RO TR
SUCTIMRMRENE, K - P IRONIRIG 2 & Tas 5
RS S IR 2D 2 et £, M
TR — RN & 2 5 2 & & & 5 (Fig.7).
Menkes kinky hair disease T, lElihIo4E 1
WEFr A A 64, fibromuscular dysplasia Tl
BIHRO PRSI W 3 & B 10D
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Fig.5

A 15-year-old girl with neuro-
fibromatosistype-Iwithout neuro-
logical abnormalities ; MRA
(coronal selective MIP image)
depicts steno-occlusive changes
of bilateral ICAs and MCAs
(arrows).

Fig.6

An 18-vear-old woman who had
received operation and radiation
therapy for hypothalamic glioma
11 years before ; MRA (coronal
MIP image) shows occlusion of
left ICA, stenosis of right ICA
and bilateral MCA. Right PCA
stenosis and bilateral bypass are
also observed (arrows).

Fig.7
A Gyear-old boy with a giant aneurysm;
MRA (coronal MIP image) shows a giant
aneurysm of left ICA at the cavernous
portion (arrowheads).
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Fig.8 A 4-year-old girl with post ictal brain swelling. She had received hemodialysis for
nephrotic syndrome and seizure had lasted for four days.
a: An axial T2-weighted image shows swelling and increased signal of left occipital and temporal
lohe (arrows).

b MRA (axial MIP image) shows dilatation of left MCA and PCA (arrowheads).

KUMAMOTO

Fig.9 A 7-year-old girl with arteriovenous malformation of right temporal lobe without
neurological abnormalities;

a: MRA (axial MIP image) shows a giant nidus of right temporal lobe with dilated left MCA as a
feeding artery (arrows), and draining vein (arrowheads).

b : Nidus (arrows), feeding arteries (not shown on this image) and draining veins (arrowheads) can
be accurately depicted on source image.
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A 3-year-old boy with developmental
venous anomaly of left cerebral hemi-
sphere and right persistent trigeminal
artery variant without neurological abnor-
malities;He presented with telangiectatic
malformation involving the skin of the left
facial zone innervated by the first branch
of the trigeminal nerve.

: A coronal T2-weighted image shows abnormal
vessels as flow voids at left occipital lobe (arrows).
MRA (MIP image) cannot depict abnormal vessels
demonstrated on TZ2-weighted image (not shown),

: MRA (sagittal MIP image) shows right persistent
trigeminal artery variant (arrow).

:Conventional angiography of left carotid artery
shows dilated medullary veins along the lateral
ventricle (arrows). These findings are compatible
with developmental venous anomaly.
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O, SRR AE A kg 2 & A & 100 (iR
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Fig.11 A 62-year-old man with dural sinus thrombosis
a:2D-TOF-MRA (coronal MIP image) shows obstruction of left transverse sinus and sigmoid sinus,

b : Thrombus is demonstrated as a filling defect in the left transverse sinus (arrows) and sigmoid

sinus (not shown on this image).
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