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Imaging of Sturge-Weber syndrome:
cranial CT and MR findings

Yasuhiro Nakata', Akira Yagishita®
and Kazuhiro Tsuchiya®

Sturge-Weber syndrome (SWS)is a phakomatosis character-
ized by vascular nevus flammeus, leptomeningeal venous
angiomatosis, seizures, dementia, hemiplegia, hemianopsia,
and glaucoma. Various imaging findings (gyriform calcifi-
cation, atrophy of the ipsilateral hemisphere, leptomeningeal
enhancement, ipsilateral choroid plexus enlargement, thick-
ened calvarium, enlargement of paranasal sinuses and mas-
toid air cells, enlargement of deep veins, and white matter
change adjacent to leptomeningeal enhancement)are seen
in SWS. We examined the efficacy of CT and MR imaging
in making the diagnosis in 14 patients. All patients under-
went CT and MRI, and 11 of 14 patients underwent contrast-
enhanced MRI. The most specific finding was leptomeningeal
enhancement. Gyriform calcification, atrophy of the ipsilateral
hemisphere, and ipsilateral choroid plexus enlargement were
seen at high frequencies. Thickened calvarium was more
frequent in adult patients. Enlargement of paranasal sinuses
and mastoid air cells, enlargement of deep veins, and white
matter change adjacent to leptomeningeal enhancement were
seen in some (3 —5) patients. A combination of findings of
plain CT and MRI (including postcontrast MRI and MR
venography) are useful for diagnosing SWS.
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Sturge-WeberfiE &R (Sturge-Weber syndrome, LA TFSWS)
(I BEE (FhR R M AE ) O—FE T, = ARSI (E 1258
1 #2) B H LB HE (port-wine stain) & [F14] o fix #fk i 1f 5 i
PR ETAERMERTH L 2, oL ER L
LT, whA, HhssERs, FE, P25, SHkE
(4R 2 SN TWAEY 3, SWSD% L IZMFERIT 5
BN ANOEIETHA LY, HEiie <, FUIERME
JED 2 NIEBIR, RIEMEICHAET 2 fEf], MOFHAEL &
4 BEEFI DHEHDH 53,

SWSOMEZ W D%E & LCTiE, FiCEmmEmED 2w
FEBIZ DV TIZSWS DB MTIZHHEAT R ATK & ksl 2 Rz
FTEEZONS, T/, BEICSWSEBM SN TWAERIC
DWTh, BREMEEDILA ) B FHRERET SO, T
A A Dcontrol D72 OIEHFT & ERET A 56 IC W%
WAL EART R T B3 7,

Aefalbibiud, SWSOM{EATRIZIZED L ) &b ods
bh, TOPTHEOBVW DI ERDY, T2, EDLD
HEICEBELTHRET HRE D, WEZHERIZoOWTHR
FTaZ EiZL.
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AL, 1987 ~20034F (2 BEUARZAERPE 3B & O AR
FESEAT B RRE THEERCT B & VBEEEMRID )5 % HRfE L
oHRE1A% (B8 &, k6%, File . 1~79%, THE
i . 17.95%) . EHEMRIZLBNIHET L2, WThoBED
PRARAT R, WI{ERTRICTSWSEBHf ST 5,

BEOLEDreview TlE, SWSOEERTR L LT, (1)ik
MRS T oRKAE, ) BRAIKBEROZES, (3)#KiE
MEHE, (4) BRENRSEOREK, (5)HEZEFOIE, (6)EH
fE - FLZEMER DMK, (7) BREREIR O RE & FRERHHIR D
AR, B)¥EMEEDOE T OHEZE, (9)IREROZE(LA
mohctwnsa, Zosbh, (1)~ @)D RIZEEHEUSTD
BRELZMHPHEETH 525, (9)I22WTid, MREEDIL
EHE RIS X B AREREE K (4-HR) % L o i RULIRIK$ <
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Table Imaging findings of Sturge-Weber syndrome

Case Age  Sex FA Se MR (1 (2) (3) (4) (5) (6) (7) (8)
@ 1 M L @] - O @] L @] = = . -
@ 1 F - O - O O L = = - - O
@ 4 F R O - - = CE not performed O - - O -
@ 4 M L O @] O O L @) @) - _ _
® 4 M R @) @] @) O CE not performed - = = = =
® 5 F R @] @] @] O R @) O - O @)
@ 5 M = @) @] O @] CE not performed = = = = =
11 M R @) - O O R O O - @] @)
@ 11 F L s = O = L - - - - _
i 14 M R O O O @] R O O - - -
@ 19 F R O O O O R @) O O O -
® 35 M R O = @] O R @] O @) O @)
(] 57 F R O o 0 O R e O @] - -
@ 79 M R @) = O @) R @) 'e) - - _

FA: facial angioma, Se: seizure, MR: mental retardation
(O: seen, —: not seen, R: right side, L: left side

(1) gyriform calcification, (2) atrophy of the ipsilateral hemisphere, (3) leptomeningeal enhancement, (4) ipsilateral choroid plexus enlargement,
(5) thickened calvarium, (6) enlargement of paranasal sinuses and mastoid air cells, (7) enlargement of deep veins, (8) white matter change adjacent to

the leptomeningeal enhancement.
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&, QNI TIREZEZH ORI THRENIEWEEZ, 4
Hix(1)~ (@)D 8 HEIZOWTKRETAZ &2 L7,

(1) FHEEMCT TORMED VOBRIUE, (3)13EH
MRITORMZEIG OEGRIR, (7)IIT2MFAE R TOERE %
REL IR Dflow void, (8) X T2 F Hi{& FLAIRE{ZTD
HENOBERBOEEIZOVWTRE L, Zhs SO
RIXCT, MRIOTWEDFF R % HbETHMT L. T/,
(2), @) TO[EEIDERICOVTIE, HEMEE L [
EEBME Lz, 7o, BEMEEFED SNk h o 72 fER
(case@, @) 2V TIZ, WEMEE(Z 1S DEFIZVT
b ) L REfEEME L.

w R

SWSOEEFTR L LTIX, ZOHEBOHEHIZLY, (B)iK
A 1M 45 DFFAE % REBA 3 5 1 FEMRI T O RN\ D58
BRITEEMRIZ T L 72T RTCOEFITCROL N, &
NLAHISWS THEAAE IZ R 6 M5 B RIZEESEAMCT TR S
o (1) RIEMEEE T ORKLOM, (2) BEKREEERD
ZEiiE, @IRIEEDOIERTH - 7-.

H{EFr RO &% TablelZRd. (1) KEMSEET O
AIKAE(13/14) (Figs. 1A, B, 4B), (2)BEIAMEERDZEH
(12/14) (Figs. IB—D, 2A, B, 4A—C)IXHMHEEIIFED S
n7z. (3) ki E (Figs. 1C, D, 2B, 3B, 4C)IFTkoD
I IEEMRIZHREL-DODEF(11/11) TRHLA
7. (4) BRINRAERE DOEA (10/14) (Figs. 1D, 2B), (5)5E#E
H DR (8/14) (Figs. 1B, 2A, B) B EHETH -2
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DIFFL, (6)BISRE - FLZRHEBEDYLK (3/14) (Fig. 2A) 1348
AL, WTFRb 9B E0BEEICA LN, (7) K
IR DR E & BRERERIR OIL5R (5/14) (Fig. 3A—C) (LML
MEHETH o /2. (8)BRIEMEEE T 0 EZ1L (4/14)
(Fig. 4D) 122V T HHEHE L, 9 B 1 Bl (case @) 1T HIK
EFHTHHNTE v o7z,

zZ =

SWSOMFHRIEFMTRIZLUTOLEBNTH S, (b
& BRI D AR Y 0 R (B oD BRI L 7= B R
INEIROBEIN) 200, BTORERBICSTIIARES
DARKACER OiEE 2RO LY 4. S/NE 2 BT HEIK E
HAEKR/PRICRO N Z b HBY, iz, EEFR
(ZI3EA 4~ 8 AEIZ IR IR O R EBIR OB AR FELARR
T, FIRMEIRET 223, ZOoREIEREFIRE
IZHRY, RIICX ) BRKRERISER/L, TNIfE-T
TRAICHHEE (IR ORRE, BIEEEPL e R 0K
ART. BILIZE Y gliosisk EOHEEILbELA., 72
BEEHIRDBBIEE & L CREBRFIRAIER L, IRik#EASLK
—-91—;-) |)—3J_

SWSOBEIZHTRIZ I & OREFEN), BAFHEEE R
BLTHBY, ardo (1)~ (8)oftiz, (9)IRERZEAL (ARERIR
#ERROMERE, 4R OfRAIRESh TV,

(1) BB S HEE T ORIKALIZHRTASS (GHTESE, ) 120
BYHH, EZIZTHHELELY Y. MAIED D DI220%
TRLNEY, bIbhOEFII T THAIETH -7z, B
WMEMEE O R IZ[# B Ko AKX (tram-track
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Fig. 1 (Table, case@®) A 4-year-old mentally retarded boy presented with left-sided facial angioma and seizures.
A: LR plain skull radiograph shows “tram-track” calcification (large arrows).
B: Noncontrast axial CT image shows marked gyral calcification in the left temporo-occipital lobe (large arrows)and atrophy of the left

hemisphere.
C, D: Postcontrast T1-weighted spin-echo(360/9/2) (TR/TE/excitations)axial MR images show marked enhancement of the left chor-

oid plexus (arrowheads) and pial enhancement in the temporo-occipital lobe (large arrows). The left side of the calvarium is thickened
(small arrow). Atrophy of the left hemisphere is also seen.

Fig. 2 (Tab_l'e‘ case) A 35-year-old mentally retarded man presented with right-sided facial angioma and seizures.
A: T2-weighted fast-spin-echo (4000/120/2)axial MR image shows severe atrophy of the right hemisphere. Frontal calvarium is extremely

thickened as a result of an enlarged diploic space(small arrow).
B: Postcontrast T1-weighted spin-echo (410/15/1.5) axial MR image shows marked enhancement of the right choroid plexus (arrowheads)

and pial enhancement over the entire right hemisphere (large arrows). Bilateral frontal sinuses are enlarged (small arrow).
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calcification) | & L TEARI L D IS T 5D 6 BMCTT
LEERICIB o oA L E LTRED b, RAbEEZAbIZ R
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JRALD 2B LN WEDH HVDS, ERMRITIEN
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DIEBITIZ, HEEMRIZHE L1610 5, KM EE
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Fig. 3 (Table, case®) A 5-year-old mentally retarded girl pre-
sented with right-sided facial angioma and seizures.

A: T2-weighted fast-spin-echo (4000/99/2) axial MR image shows
dilated periventricular veins as flow voids at the right basal gan-
glia(arrowheads).

B: Postcontrast T1-weighted spin-echo (360/9/2)axial MR image
shows pial enhancement over the entire right hemisphere (large
arrows). The enlarged periventricular vessels (arrowheads)are
enhanced, indicating that they are venous.

C: 3D-PC(22/10.4/1/20°/8) (TR/TE/excitations/flip angle/VENC)MR
venograph image (maximum intensity projection, coronal plane)
shows paucity of normal cortical draining veins and strikingly en-
larged abnormal veins (small arrows).

s B THRDTT B, ERAT4 6 (caseD, @,

@, @)Thh, EEMEEDD HEFITIIZFOLEEL —H
LTw/z, BIEMENEDSAR L HEE O & (Figs. 1C, D,

2B, 4C) %% 9 B, FEREMEKIZK LSS D (Fig. 3B) A% 2 fl
(Table, case®, @) THh o7z, Tz, EFEICHEDEE
DR RO 2 VEF S HESNTED, ‘burn out type’
EIFHEIN TV SY, CHIZFERLRENR & ARILEZHEVER
MRIT & 3EHENRATED SN\ DT, thrombosis® 72
TRV EEZOLNTVS,

(4) BANRAEEOIEXRKIZBAICARON L2 EHEOH R TH
D, PbNOEFITHTIBICH N, BEECTRIEE
MRITIZEX L 7-iRAG# 3R I8 R 2 m 4. £72, 7k
LE@T%%t;t NER L 7ziREEE DR & & & BRI B AE OIL A

WCIIHBEZHMEYzS B L S bY.

(5 SHEFOME, (6)BIMNE - FLEEREDOILRKIIHADS
BENHEHIEDEENTWSY, bitbhOEF TIXEEFD
PRI 4 DL E, BISEEOILAKIZ198EL L TR .

72, bbhOFEFITIIR N2 o/, BEMIZL
DHETMEA SR L, BNOBHFETESIERT 25650H
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Fig. 4 (Table, case®) A 19-month-old girl without facial angioma presented with seizures from 8 months after birth.
A: Noncontrast axial CT image (8 months after birth)is almost normal. Left hemisphere may be slightly atrophic.
B: Noncontrast axial CT image (19 months after birth)shows faint gyral calcification in the left temporo-occipital lobe (large arrows).

Atrophy of the left hemisphere has progressed.

C: Postcontrast T1-weighted spin-echo (360/9/2) axial MR image shows pial enhancement in the left temporo-occipital lobe (large arrows).
D: FLAIR(10000/250/2) axial image shows high intensity area in the white matter in the left temporal lobe (arrowheads).
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NT W7z, $E5R L7 R0 AR 1358 % OMRIFR(E Tl3H5hsh
FRflow void& L T 6 15 (Fig. 3A, B)#%, MR
Venography # FI\» % & RiRFHIR DT & SEESEHIR D YR
DA I BB IS F & B (Fig. 3C)10,

(8) BRBBLM A IEE T D HEZMLIZ oW TIE, TORAEETE
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BTHEFTEHEET 25 AI3RME Dgliosis & KLY 5 &
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Mdeoxyhemoglobin®HfNIZ & 5 &L ETwaY, Lal,
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YHHHLTBLT, d-o&0) Lad o7z, MRk i EHE
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7oEFZ 144807 2 5] (Table, case®@), @) TH-7z. 9,
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b 2LV F TIdMfiZ 728, follow uph¥LZE 454 (Fig. 4A,
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w2 AH%, BHE MK 2 (3 M EE % b2,
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HROILIR, B)BEMEFEOE TOHARELIHEA I
7z BRREIIZSWS % 58 B a3 TR EHER DML+ %
B35 ETYH, U3 EREMRIE T LIRS EOGFAE &
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