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TERREN BRI D AF T DRAELEE L 0.29 A/10 BAN/ED &4
B, ZROLITRERICHEIND). FEERNDERE
S EEHEFRIEDISS, EH MRI TIEEIRS - MICKS T,
MEREE, BIRILIR%ERT flow voids ZRHDFENZ WD, &
EIFA (FEBRETHAEL, BEE MR TEHROFIEREETH
BcE—D T, EREZZZL, BEIEM/NHMDESAIOD flow
voids DFED S LRIMUETERENFRIRE S 2L 1 2R U
fo. MRICTE—O T, EREEEZEL, NEEFRECHAMED
LRUEERESFIVBE U CRSERIHTHD, XENEEZ
MZAHET S,

iE Bl

fEBY : 44 7%, B

iR RERAE

BEEME  #8ElT Whi,

RIEME  FeEER L.

SRR BB RERIE CHZIILI—IILE N 729/H, BE
20 A&/8.

R @ ARt 20 BRI, KREFERDOBH(ICE LROBRDF
ENSHBFSELHMERENHIRL, AEAKBMES N, B
HCT CEEMRZRHIRELLD, BHICHEHMEREN
HIR L. SBEE MR THEROREREETAEICRAED T,
ERBEEHZRS, EEMRE RETREO—HICARIZY
L (Gadolinium, BT Gd &B&EC) EEMRZMHE>TWe. L
NFZt4 L 1,000mg/EOFEB S NS, BHEIEEL LR

FLILF—EERE

DEBZHDBVWRDREIERWICHR U LR EZZ Uk,
LRFZE45 1,500 mg/BNEERICEADREFERLLED,
BEENICHBARL .

SREERHRSE © B& 180cm, {AE 96 kg, ME 123/70 mmHg,
fiA 89 [/ - B, {58 36.1°C, ORRPREIEESILFR
EEBFRbRERMN >, ZOMICKEE B HREICESHRRIE
Bmho e

ABERHEZNAMR « BH0EH, RAESR, BARIEMARXK,
SHRGIER, RIGEFSERE, BEREECHTES BN ST
IEIMEB IR <, T AE T Y/ EE KA Z B E D >
fo. BREZEE CRIRSIZRD T, BERPEREHRERIC
BEEARE R, o1

ABEHRERTR - HMEkER, CRP, IMILIFEXESHEFHEANTH >
fo. MURBUE, 1 AQP4 HLE, BT MOG #i4k, #1 SS-A Hi1A,
1 SS-B #ifF, MPO-ANCA, PR3-ANCA 32Tkl TH > 1.
lgG4, AT-IIEM, 7070 CHE, 70741 Y SHER, IL—
TRZVFATT IV, BBEY—H—, "Rk IL-2 SREG
EEGEAT, MAILIAYEUTEEERETH > .

BERIRE THIIE 24.5 cmH,0, 3% O/ul, EHE 65 mg/d),
IL-6 1& 2.8 pg/m/ (E#EEE 4 pg/m/ BUF). 1gG index 0.52, #
UIo0—F)b1gG /N> Rz, M2 cCEREIUMREZRSE
Motz HLA 9+ E> 2T B54/Cwl %5881, BEK TRl
BEESICABARENERMICHIEL, TADAMKREIFEN >
fo. BEZZTIET RUBAPEBEXREGA - .

ABRFERFTR : B3 MR CEROAIRIOREE THEICE
FriED T, EEIZERD T2 (Fig. 1A). RREICETZ2RET
HEMNSIERICN T T—8F Gd BRMmEE#W (Fig. 1B, C),
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Fig. 1 Brain MRI, "?*|-N-isopropyl-p-iodoamphetamine single-photon emission computed tomography ('?*-IMP-SPECT), and Computed

tomography (CT) angiography findings.

(A) Axial fluid-attenuated inversion recovery (3.0 T; TR: 10,000 ms, TE: 120 ms) shows isolated juxtacortical T, hyperintensity in the right frontal
convexity (arrow). (B, C) T,-weighted imaging (WI) with gadolinium contrast (3.0 T; [B] TR: 479.67 ms, TE: 21 ms; [C] TR: 7.75 ms, TE: 3.54 ms)
shows focal enhancement of the adjacent cortical gray matter and subcortical white matter (arrows). (D, D') T,-WI (3.0 T; TR: 3,000 ms, TE:
80 ms) shows subtle flow voids in the pia mater of the left frontal lobe (arrow). (E) T,*-WI (3.0 T; TR: 534.04 ms, TE: 13.81 ms) shows a small
hypointense lesion in subcortical white matter of the right frontal lobe (arrow). (F) '?3I-IMP-SPECT shows hypoperfusion in the upper right frontal
lobe (arrows). (G, H) CT angiography shows abnormal dilated perimedullary veins in the left frontal lobe (arrows). Abbreviations: TR, repetition

time; TE, time to echo.

BIEE MRI EEEB LA L TW e, Fiz, ERIEESRERRICH
D2 flow voids 3BTz (Fig. 1D, D). ILBCRFEIRY 1,58
FEGR TIINREIRMIEEZ R S REE S35 <, T, RBAER
THIBAERE THEICEESHER SR (Fig. 1E). I MRA
BLT MRV TR, THHROLECPEBME, FHICRMAEE
DFFR M o7z, '2I-N-isopropyl-p-iodoamphetamine single-
photon emission computed tomography ("3-IMP-SPECT) Tr&
MDAEBTEEDMFISET U (Fig. 1F), CT angiography (CTA)
TIIERMEECKRERRNRHREH S nic (Fig. 1G, H). 4D-
CTA TIF L BIZEZEE @ cerebral blood volume (CBV) & & O
cerebral blood flow (CBF) (FxEl& D EF L TLM e,

ABE#%EE  Gd BRBMREZHESKEETHERE & HLA-
B54/Cw1 DFFED S #IE Sweet 7 (neuro-sweet disease, LT
NSD &R&EE) BSERIICZE S, [RD flow voids, 123I-IMP-
SPECT £ & U CTA DFTE M STEIRENERIRED A BEE =& X T2,
BYMESARE TIE, GHREREIREI Z feeder & LT, AR
BEEREHRADEGE 2 v CREEES L OERERHIZ
(Fig. 2A, B). EHIERREIARATR & AERDBIRER T, £H
TERRENIR % feeder & U CARIBRER BERASET 2 ¥ AT TR
BEBLOERL (Fig. 2C~F), &F 4 v T OTEEENFHIRE
(Borden type ) ZEE L. WSEEIARIRS D ERATIE TLEAL
ICTRIRTEEE D EBEITGERA 0 3 ANCEIE L T W e, ERIRERIR
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Fig. 2 Cerebral angiography before the operation.

(A, B) Selective right external carotid artery angiogram. Lateral (A)
and frontal (B) views show two retrograde leptomeningeal venous
drainages in the right frontal cortical veins (arrowheads) supplied by
the anterior branch of the right middle meningeal artery. (C—F)
Selective left middle meningeal artery angiogram. Lateral (C: anterior
branch, D: posterior convexity branch) and frontal (E: anterior
branch, F: posterior convexity branch) views are shown. An
angiogram shows two retrograde leptomeningeal venous drainages in
the left frontal cortical veins (C—F, arrowheads) supplied by the
anterior and posterior convexity branch of the left middle meningeal
artery, respectively.

ROREF G - Tc. BREIRWERMZ1TV, AEAIMAEIRIC
2 o P (Fig. 3A, B, E, F), ZmfiiMAZERIC 2 4 Fr (Fig. 3C, D, G,
H ©45FMETTONWXICED Y v Y NOBREER. G9F
DEIEEETHED T, EREER GRS/, Gd EERHE
HHKU (Fig 4). Tk 2 £ F CERIRNBRERD B o T2,
fiTt 1 F D REK T IEMAMAISES O AR AR IEHRIEAET U H
BHEEHHA LT W

URICIERMREH S E—ORETAERE TRIEL L 2 RIERRSFIRE

Fig. 3 Cerebral angiography after the operation.

Lateral (A) and frontal (B) views of a right external carotid angiogram.
Lateral (C) and frontal (D) views of a left external carotid angiogram.
Al shunting points of the dural arteriovenous fistulas were
successfully obliterated by transarterial embolization with Onyx
injection (arrowheads). Lateral (E) and frontal (F) views of a selective
right external carotid angiogram. Lateral (G) and frontal (H) views of
a selective left external carotid angiogram. All retrograde lepto-
meningeal venous drainages had completely disappeared.

z =

BRESFHREIHCY vV NOERITDBENHD, FERE
L CTEICEN BN ICEZE, BREBZBRDERIBZN—RHEEX
S5NTW\W3Y, BIEENEIRE®D Borden type Il, 1l Tl R E &k
NERT B, RS oMic k3 T, ERFAE, flow voids, 58
ENHEMOERNE WMERAICR 2D, AEFIDOLSICABEICT,
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Fig. 4 Temporal changes in MRI findings after the operation.
(A—C) Fluid-attenuated inversion recovery and (D-F) T,-WI with gadolinium contrast. Follow-up brain MRI 5 days (3.0 T; [A] TR: 10,000 ms, TE:
120 ms; [D] TR: 479.73 ms, TE: 21 ms) (A, D), 36 days (1.5 T; [B] TR: 9,000 ms, TE: 110 ms; [E] TR: 419.85ms, TE 20 ms) (B, E), 190 days
(3.0T; TR: 10,000 ms, TE: 120 ms) (C), and 191 days after the operation (3.0 T; TR: 479.75 ms, TE: 21 ms) (F). The T, hyperintensity and cortical
and subcortical enhancement in the right frontal convexity were attenuated over time.

ERBEEZRL, REBAMIC Gd BEBMEE RO RS LR
INBHODY, JFEICDOWTIFEESHITIERWL, —7, MNENE
ARET T I3RS > M MRANEEFI DIRIEICA D T, IERERD
BEIC Gd BB ERH DI ENRESNTRD, EEHEE
IRETHELDRENRE TV ARSI HERI N ZY, T5IC
L RMTEIEENERATE < 13 BRI ISR AR AR IC bR Y X
75‘\?'(7’ REHAN N Z 22 IC KB SN BEANRES LTV
AERI Tl T, BFAER THRTEAZE ICBRIB R H %= 53

7‘ %@@éliﬁﬁﬂ“'ﬂjﬁﬂ%}m&b? B—0 T, ERERTRHEKRD Gd
ERWREZEL L ENS, LUYIIRBEDORERRES
lcEh >, 22T, r%\'lﬁ,ﬁﬁﬂiﬁﬂjﬂﬂ%wﬁ)@“”ﬁﬁwLu% )
T, EREEZ 2 UCTEEEERIRE) OEFZSMUIE
$Eﬂwﬁw9ﬂwﬁﬁﬁﬁm13t(kmeﬂmm”@'&%
372 <, ZHBREFDERIE 45 DS 80 i (FHIEH#E 67.9 %),
FER (SREOER, BERESET, vV MMUbRATH >
feh, BRIEICE T2V v Y M 3fERETH . 2D
SEZRUFEREEFESILESD 162 OHTHofe. ZD
D B RMEFBIRENEHIREIL LV I 1 H Borden type Il TH D, flow
voids (& 4 Bl TRRH 5N, EMNHBEL R 3FILFIT T, ERE
BWERAITH 0D REFIO K S ICRERHIZ#D T,
Gd IEBBRMREMHSE—DORETHERE THRIEL, WRIDH
IC10g"hVix flow voids Z = U fo Z FMEIEIEENERATE D IR E61 (S
B ofe. Kwon 513, TEREIFEIVEICE TS MRIT, MIHEIR
DFFRIZE, flow voids ¥ Gd IR L D RHIAICHIRY % &8

FRPR AR

ELTWBY, ULH U flow voids DEEEHRH o 1z 5 F2991219
IEDOWTIE T, EREHOHZRDO TWAEESHD. —i
1T, ZRUEBESNEHITE T2 MR M flow voids 15 %
PndH, KEFDOLSICE—D T, EREROAZELES
TH, XA flow voids DEEEZ S FRR BRI 2HEN
H>. FEANEFITIIHEOEIHERI, HEFHOOZEEE
b, REODEZWREZRBHTHD, RENICEZMEBEEED

REHERLUILGRL iﬂﬁrﬂléﬁ%&’fﬁﬁi"ﬂﬁﬁ?/\% TH.
ARG TIFE—D T, IERHEI & B D HIT flow voids % 58
&, 1231-IMP-SPECT TIX B D ABIBEEDMFTAMET L TH
D, 4D-CTA TIFERITEE®D CBV, CBF AfAl&H ERELTW
f=. Kawaguchi 5 D& TIIRERMOERZ B I 2R
RETIEZ< DBE, BRESNEICHEVEIERIEESN
RIS >M%ZRK L, CBF (F{ETUL CBV IXEINT 2EEINB,
AFEGID 1231-IMP-SPECT TOABIBED MFE T ICMZ T,
AD-CTA TOERIBEDHEXN % CBF O EFE M5 (&, HRIEIE
TEEERS > MAYE L WABEENE X S5 iz, ULHL, ERIEE
@ CBV A’ ER L TW3 =& Kawaguchi SDI|E & IEFEL T
&D, BICHMESETEIRE TIFABMICTEIFIEEDEEIKS -
mmeiE>fzib, 123-IMP-SPECT, 4D-CTA D SBESI 1D
RELEFEL W INS5OFEOEHRIFES M TIEERL
5z, BIRSMDEWH T, ERBIK & FAIICERSH 3 flow
voids, HRISEEDRIAMMEMEBEEEL TWSHARBETH S
, B2y vy NORBRFEHPEREEDEEICEVWLH -
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Multiple dural arteriovenous fistulas showing isolated subcortical white matter T,
hyperintensity with gadolinium enhancement

Hitoshi Hayashida, M.D."”, Katsuhisa Masaki, M.D., Ph.D."”, Hidenori Ogata, M.D., Ph.D.”, Ayumi Harada, M.D.?2,
Koichi Arimura, M.D., Ph.D.?, Ryo Yamasaki, M.D., Ph.D." and Noriko Isobe, M.D., Ph.D."

1) Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu University
2) Department of Neurosurgery, Neurological Institute, Graduate School of Medical Sciences, Kyushu University

Abstract: We describe a 44-year-old man with a complaint of atonic seizures of the left upper limb, followed by
generalized seizures. Brain MRI showed isolated juxtacortical white matter T, hyperintensity with gadolinium (Gd)
enhancement of the adjacent cortical gray matter and subcortical white matter in the right frontal convexity. Treatment with
levetiracetam was effective for seizure suppression, and he had no other neurological abnormalities. Human leukocyte
antigen typing revealed B54 and Cw1, which indicated the possibility of neuro-Sweet disease. However, a general
examination, which included vital signs and eye and skin findings, was normal. A cerebrospinal fluid test showed a mild
elevation in protein levels without pleocytosis and a normal range of interleukin-6. Electroencephalography showed
intermittent slow waves without epileptic discharge in the bilateral temporal lobes. We detected subtle flow voids in the pia
mater of the left frontal lobe, which suggested cerebrovascular disease, and specifically, the possibility of dural
arteriovenous fistulas. Computed tomography angiography showed abnormally dilated perimedullary veins in the left frontal
lobe. Cerebral angiography confirmed the existence of four dural arteriovenous fistulas, which included two retrograde
leptomeningeal venous drainages in the right frontal cortical veins supplied by the anterior branch of the right middle
meningeal artery. The other dural arteriovenous fistulas were retrograde leptomeningeal venous drainages in the left frontal
cortical veins supplied by the anterior and posterior convexity branches of the left middle meningeal artery. The patient
underwent successful endovascular embolization of all dural arteriovenous fistulas with Onyx injection. A follow-up MRI
showed gradual improvement of the T, hyperintensity and Gd enhancement. He remained seizure-free for 2 years following
endovascular embolization.

Key words: multiple dural arteriovenous fistulas, isolated T, hyperintensity, gadolinium enhancement, flow voids,

neuro-Sweet disease

Rinsho Shinkeigaku (Clin Neurol) 2024;64:572-578
doi: 10.5692/clinicalneurol.cn-001947

578 BEPRMHIRS | 2024 | 6458 5



