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T flow voids »FEfE T 35 8~11 faHE L ~NJL O longitudinally extensive spinal cord lesion, BE&H D SR ALTKIE
MOMBEH LR CHERT L) EREIRDN, REITOT L ABEIBEEI BTSN, TEE MRl L 58
MEERE CHBEEEEARE (spinal dural arteriovenous fistula; SDAVF) & 220 & h B AL CEAR I
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A A Eh i IR (spinal dural arteriovenous fistula; SDAVF)
EFWTICEE T 2B TH D, MZKEIC SDAVF D) 80% 73
OB LB SN D V. FHEEAZH ST L, longitudinally
extensive spinal cord lesion (LESCL) % 5§ 2% & Fiizgk Lz
Wrsan, JEHEZRRCRIEERE LTATOA FefEra 7
) ¥ KE#E#E (intravenous immunoglobuling IVIG) 73%
Ha3NBLZEDNH D279 RENIFEE I L IERIRE R O
JaF b ERHERT 2 A L O FRER L OFRIAHEETH o 72,
FHEG R 2 IEMEZE R 29 & SREiG % © 2 14 SDAVF O
FHERZ BE S S 2 fEmEdr s ) i3 5.

E Al

IEB 75 %,

FiR W TR OBH KT, PEREE

BEACIE © SIS,

BURIE 1 2018 47 5 HIEH 22Dz HE L, TED#
AR EzZ Lz (B 1WB). B8R THTROBIKTIX
A& HIVTIEHE MRI % Hif7T S, BHEREEOZIO b
EREBBIERE ode, B2WHI VM TRHONNALT, F

72BN TOHRATE T LEEOWR R & L, JREH T —
FVERBESIREE o7z, FOHL TROMIET I35
EL, BURHIVETEOZE LS TEFHEHEL LY,
FEATNIE H 0912 4R AR & 72 o 7,

BiE (BB7WH) 0 HE 1580 cm, 1A 52.9 kg, I
128/103 mmHg, Hkif 70/ - %, 1Kl 36.6°C, Eak (L5,
NERES CLME E A LD, TREEIIA L O LD 7.
AR S B & AL DT, BER CTIEFH T A (MMT)
TH R COTIEA L O, THCCIIBIES 2/3, KB
2/3, FFBERG 4/4, MNERFTEE 2/3, KERDUSHAG 2/3, KBRJE G
4/4, BIISE RS 44, TER=UEM 4/5, BISET 4/4 L AT
EALOFINET % A & o7z, eI U T TR -
Tx L AR ANEA L, JERERCH - FLP SO IR L Cw
72, A9 R Babinski {5 & Chaddock {5 25T~ CTHs
WTh o7z BRI LRI TR E DIEHETH D,
RIEPEZET 6 - H, THHNBTHOBELETL W
7o BEORER & BB ORI T L DEE S Tw,
HEMRCR TR - EEIREL L, B RILELA L 0
Tehodz. MEFR (5 7HH) @ IERE TS, HER,
BrEgRE, BHEREIC R 13 7% <, CRP 0.24 mg/dl, HbAlc6.5%,
PUEPUR, $USS-A/BHUE, U727 7R v 4k (BIA &)
BB TH o 72, BERAE (B 7HH) 1EWE 12 cmH,O0,
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Fig. 1 Appearance of the cerebrospinal fluid in the present case.
The cerebrospinal fluid in the present case has a yellowish
appearance and no obvious blood contamination.

HWOEWO X by o I -0t (Fig 1), Siiiagk
97/ul (ZIA%ER 51/, HBKIK 46/w), HETA T 645.6 mg/dl,
IgG index 0.83, Alb quotient (QAIb) 0.096 (%L Alb 0.3642
g/l Alb 3.8 g/dl, 4E#HHIIEH 5 0.009 Fii) 0 & FH-L,
BETGONE 44 mg/dl CREE/ MU HE LI 0.33 (44 mg/dl/130 mg/dl) ™
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EAXF L7z, Oligoclonal bands, myelin basic protein, HSV-DNA,
BEREREE, BRI B Ch o 7z MRMZ B AT L8 H
EREORD o7 HES MRI, KEHER CT (& bI125E 7
FH) CTEREITREZALOT, FHHMMRI (5 7%H) T
5 8~11 JyHEHEIR L OV ORFEZ T, 58 7 i {52 & 1 55k 3 1
B CEfEE1 (LESCL) &AL ®, BEFENIC flow voids A
PEL7: (Fig. 2A, B). ®HPIRZE K& CHi N K H - oG
W27 LT\ 72 (Fig. 2C~E).

HE o ARG CIE T REE 7S SR AE T L, F i HLAE MRI C
LESCL %% V) Bt As C 2 oL R 0 M £ 1 5 & A
ThALD, HOUREESCEIEORFHIE -7 FHH
i MRI CHREFEAI S flow voids % & & & SDAVF % B2 2815
7o, WESE D 9 oW O Rtk 7 FE L H IS F G
MRI CEFifi§ 2 78t & L7z, MEHEIRDSEATECTH 1) FHis
VR LA 798 H X 9 aciclovir (10 mg/kg/[Fl, 1 H 3 A1) & IVIG
(0.4 mghkg/H) ZBIMAL, % 895 H 2, & N #E o
MMT 5l 4 #25E F Coss L7z, ik MRI & i
dynamic MR angiography (MRA) (%% 8 JiH) THIEAE N % #t
7ET % flow voids & A & @ (Fig. 3A, B), HHlI14E OB HIR S IE
(arteriovenous malformation; AVM) =X° SDAVF % # 2 aciclovir
& IVIG xRk L 72,

FRIMESERA (B 129%H) THESIIIHEIIR., S
Adamkiewicz BJIRASHH S, 455 1 EEDIR 2> & BYERIREE A
i sz (Fig. 4A,B). GIITEIRA S & T HIZED D 5
FEAMEIZ A L7z, BhE IR L1/L2 HER LA AETE L,
EREIRITEREENORZ) 2 BT LEM LT EJi~apw,

Fig. 2 Spine MRI of the patient on admission (day 7).
(A) The sagittal T,-weighted image (1.5 T; TR, 3,000 ms; TE, 80 ms) shows a high signal intensity lesion at the Th8-
Th11 level of the spinal cord and flow voids (arrow). (B) The sagittal diffusion-weighted image (b-value, 1,000; TR,
5,000 ms; TE, 77 ms) shows high signal intensity in the spinal cord, corresponding to the abnormality shown in Fig. 1A
(arrowhead). (C-E) The axial T,-weighted image (1.5 T; TR, 8,660 ms; TE, 100 ms) shows hyperintensity in the central
region of the spinal cord at the Th8-Th10 level.



Fig. 3 Spine MRI with gadolinium enhancement of the patient on day 8.
(A) The sagittal T,-weighted image of the spine with gadolinium enhancement (1.5 T; TR,
400 ms; TE, 8.0 ms) shows longitudinally extending flow voids (arrows) along the lateral recess
of the thoracic cord. (B) Dynamic contrast-enhanced magnetic resonance angiography (1.5 T;
TR, 6.4 ms; TE, 2.9 ms) confirms the presence of dilated pial veins.

Fig. 4 Digital subtraction arteriogram (DSA) of the right 1st lumbar artery.
(A) On arterial phase, arteriovenous fistula in the dura (arrow) and dilated and tortuous
intradural veins are demonstrated. (B) On venous phase, stagnation of contrast medium in the
dilated veins (arrowhead) is confirmed due to venous return disturbance.
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FTOHRITFMHEIRICAEAT L7z, AKBIIE SDAVF & Zlir s i
SRR R Bl AR VR s bE L, 28 25 W H 12 A 2
W8 @ 16.7%N-butyl-2-cyanoacrylate & 4:J& 3 1 )V % B H
L 72 IS SEARAT S HAT S 1, BEIRE O s & PAZEDS IR S
7o, BB 32 W H I YPEANTRE R L, Hfnic B ToRAT
RHIRDTTHE L 72 D 25 60 i HICHERFEL 7 o 72,

z =

AL LESCL # 2 L, §EH IS LT EREM OMIfaEL
AEERT 2A Lo, TR L OHENIZEE L 72 SDAVF O
16ICTH5H. ARBENIHEFEEA MRI T flow voids 25BRE L, 1L
B CHMENE#EET 2 BIE IR % A & © SDAVF &%
Wi L 7-. SDAVF (34 TR 20 BIFEEE & M e BT, IRA
BT IX B 23%, RATHORE 40%, MACREE 77%, BHAFMEE
33%Tdh b2, FEEHEF L LT, FHIE OBEIREE IR R
L7289 - M & 0 WfEREIR 2 A U 1w i 7 SDAVE
TV D2 CTHIEEIRANE M I T3 2. ARl &
DB ~HRE (21 H U \SHEHERAEST§ % Bl
HBEZOEAIL, BHETT73% (180/247 Bl) & EHE72H
AVM/SDAVF £ 17% (5/30 ) &7\ 12 F 7= kI mie
JEIRDSHEST L 72 SDAVF TlIFkin 5 15 7 H B CRol S
N7zBl3d ) ¥, SDAVF DSEMFRET 5 2 L ICHEE D LT
Thhb.

REOFEEATCOREN R Mk A, &0Ld) o
HEEEE, R (57%, 46%) 12K L, AVM/SDAVF (35%,
74%) T&H Y 2, SDAVF THi 2T L CTld e\ 28, KBl &
I BB CEIALERE A OMR L L ACH T & A & o 7z
WS IZ v, BRI T % & 22 S RN R 727 ),
AR R TId 7 BT L, Va4 F—2 217,
BIAREA RS ® DS T 2 X723 2 805 5. KRBTk
QAIb A8 EA U, it i B P D BIEARIE X7z 19 Rl
IgG index LS FFHEE D JiE Tl 7 <, I BE P oo Bz
L2 EEZHNL 2, MK FTILILE 2 & BE~HE % fik
T HEEDH Y 2, ARENXMEAKBE T ORI X ) B~
RS R E S, IS T L2 e EZONDL. 51
SDAVF TIIEHIRIE O _F 512 & 2 M B P O BaE A E K T,
B O ARIMEREL LM AS 5 L 22 FRINER 30 551
FERBUET 2 72 OBHEIME T 35 2. RENIEHE A IR
KA L2705 FHr b r7uI—HomBTh bR
IHPEH % 3 U -0 fetEhsd A . iR BImic e L AL,
KRB DL FAZEROHE I I3 2 SO & % 2 S a7z,

A THEAT & 72 JEHE 2R 13 SDAVE O HpRERE IR 75 1 -5
B falltnid % (Table 1A) 279, ZORRF & LT, HEBIMILE
DR 9 o ML TREPENEAS 154 L 72 SDAVF (2t L, JEHEZE
T &ATH L BENEDSEHICE T 5, &%, HRImE O#
Ik - MLATHEHE | BRI AYE CEIEIR AT 3 2 9. 8
HEZEf LIAECld SDAVF O BE D)V VAT, FERFH
DAL, BAEBIHBIE T O T % & 72 LA IR % 1
KD W,
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SDAVF D Wil 13 %8 MRI A HTd b, SDAVF T T,
SR R DO HEN 15 77 A flow voids DV A& IR &
12 100%, WiFTHL 2R L7236 OREREIX 97% CTh 5 2. W
G RPN EE T ORI L FR L OENA L <,
SDAVF & B8z W1 1213 flow voids DFELED H N EE CTH
L. L& L, BAMEFHATIX SDAVE O 58% (18/31 f51) 7%
#Al O A MRT C SDAVF & BT &3, ZOHIZid flow
voids SFAE L 72 EBI S & £ 5 V. SDAVF OZ W25 iE %
FAMANE, (1) MREERD IR TS IAE £ 3R
ENAHY, (2) flow voids 2SN EFFEE D 9 - W OFT R & A7
E1n 2 (3) Bl MRI CHEFEN O flow voids 23K UTT % 26,
MDD, RN HAET L, BB D L IAL R ERE L
O 15, LESCL 7 &0 b ks 5Evy, L9 (2) ORHRE
WD) SMEDTRENEZE 2 722 LG THH. 72 (3)
DEHIZ, BHHEA, HEE MRI T flow voids % & & © 7\
SDAVF 7% 10% R EEAFTE L 2929, K1 o> X 5 122k O FHE
AR LS OB L ) L 222 2. g oM
e\ LA ME THRSNL A, SDAVE Tl BFFHisIz b~
BVEEAL THARINIIESE LM A 2 S 72 LT W T e A
I TdH 5 2. SDAVF 2358 L7 BRI A S 52 5 HESE S
N5%, FHHiER dynamic MRA 12572507 < flow voids %%
T &2,

A1 LESCL, HHf MRI C 3 MifALL L2722 T, il i
G TOFMIBELE LS L7, LESCL IZHMREHRE 47 L R 5l
KTHALNDFTR 722320, SDAVF @ 73% (22/30 ) #°
LESCL % /R L{EEAWETH S 2. SDAVF % Hhisk L 2
L7z (Table 1B) 9~9, & L < 1% SDAVF O FBliIE 126 Lk
IR A T8 A4 R %3595 & SDAVF O 38~54% |2 28 7%
MFESEIRDMEITAE L2 2% 257104 FOI AT VI )LF
I FIIMREIEE %5 &2 L, SDAVF ORZIZ BT % ik
PE) S MUK LEIREZ S 512 EAS8 5. ZORE, Bl
FEALAYA: UMRHER S HE S 2 9. ARBNIRETE I 2 A%ER
B OMBE LA LR T2 ), SMRTHELZ L HOR
MR EOMIC KRR TE T, EBRICATOA R
Tld 7% IVIG 25 L7 2. IVIG % #%5- 1L 7- SDAVF Tl
B\ HREIRDSHET TR 378, AR IVIG RIS HEHERIE
HAT Lo 7z, L L, BMofsfs > kil MR TF
HREEDNTIER T b flow voids HSFERE L 72356 (X I &
WRERL, REGRRIIEZ L RETHS.

FhEam L L CHEREDS S AETT L, LESCL & #il 2 &%
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L7z SDAVF @ 1§51 % #i%5 L7z, SDAVF |23 2 itz <
AT HA FEGIIHREER T RS 5720, FHHEM MRI
THHAED RO NIEBI Tl flow voids 128 & L, SDAVF 78
BAbC & 2 & TUIEMEZE R & RIETRIR A HER D RETH B,
sHE - AIEB O MG N T % 1T o T 72750 72 SRR R I B T
HREAVRF O By scoet, S FE—J6, PO M2 JeA R L
kirET
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Table 1

(B) after immunotherapy®-? and comparisons with our case.
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Clinical findings of spinal dural arteriovenous fistula cases with progressed neurological symptoms (A) after lumbar puncture®-> and

(A) SDAVF cases with progressed neurological symptoms after lumbar puncture

Age, Clinical Initial Progression after Lo Initial spine MRI Progression after
CSF findings i i Immunotherapy .
sex course symptoms lumbar puncture T, hyperintensity immunotherapy
Garcia-Cabo 68, 1 year Back pain Sudden worsening in WBC 31 cell/i/ Normal findings VIG No progress
et al? male muscular balance of  (Lymph predominance)
inferior limbs and Pro 108 mg/d/
urinary retention Glu normal levels
Koerts et al® 61, 5 months ‘Walking problems Paraplegia No subarachnoid Conus medullaris  No administration —
female hemorrhage
Foote et al¥ 73, 3 months Leg weakness and Worsening in leg No poly or lymph Cervical cord No administration —
male numbness weakness and RBC 2 cells/w
numbness and Pro 82 mg/d!
urinary retention
Noh et al® 72, N/A Partial seizures Developed bilateral N/A Cervical cord No administration —
female deltoid and lower
extremity weakness
(B) SDAVF cases with progressed neurological symptoms after immunotherapy
Age, Clinical Initial Progression after L Initial spine MRI Progression after
CSF findings . . Immunotherapy X
sex course symptoms lumbar puncture T, hyperintensity immunotherapy
Kilic et al® 30s, 5 years Back pain No progress Pro 53 mg/d! Thé to the conus m-PSL IVIG Spastic paraparesis
male Glu 59 mg/d/
O’Keeffe 60s, 1 year Numbness, urination No progress Pro 68 mg/d/ ‘Thé6 to the conus m-PSL Acute paraplegia
et al” male disorder, and leg
weakness
Strowd et al® 45, few weeks  Leg weakness and No progress WBC 59 cells/u/ Th5 to the conus IVIG m-PSL IVIG: No progress
male numbness (Lymph 83%) m-PSL: Acute
RBC 14 cells/w/ paraplegia
Pro 204 mg/d!
Glu 58 mg/d!
Cabrera et al” 62, 4 months Constipation, No progress WBC 1 cell/u/ Conus medullaris m-PSL Pain in the legs
male urination disorder, RBC 8 cells/u/ Paraparesis
leg weakness, and Pro 60 mg/d! Hypoalgesia
leg numbness Glu 46 mg/d!
Our case 75, 1 week Back pain No progress WBC 97 cells/w Th8 to Th1l VIG No progress
female (Poly 53%)
Pro 645.6 mg/d!
Glu 44 mg/d!

CSE cerebrospinal fluid; Glu, glucose; IVIG, intravenous immunoglobulin; Lymph, lymphocyte; m-PSL, methylprednisolone; N/A, not available;
Poly, polymorphonuclear leukocyte; Pro, protein; RBC, red blood cell; SDAVE spinal dural arteriovenous fistula; WBC, white blood cell.
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Abstract

Spinal dural arteriovenous fistula presented with rapidly progressive myelopathy, longitudinally
extensive spinal cord lesion, pleocytosis with polymorphonuclear predominance, and decreased
cerebrospinal fluid glucose levels: a case report

Yuki Kitazaki, M.D.?, Asako Ueno, M.D.?, Kenichiro Maeda, M.D.V,
Rei Asano, M.D.V, Shiro Miyayama, M.D.? and Yasushi Takabatake, M.D., Ph.D.?

b Department of Neurology, Fukui-ken Saiseikai Hospital
2 Department of Diagnostic Radiology, Fukui-ken Saiseikai Hospital
9 Department of Neurosurgery, Fukui-ken Saiseikai Hospital

A 75-year-old woman developed low back pain, weakness of the lower extremities, and urinary retention. On day 7
after the onset of symptoms, she was brought to the emergency department of our hospital by an ambulance because of
progressive weakness of both lower extremities. Spine MRI showed longitudinally extensive spinal cord lesion (LESCL)
at the Th8-Th11 spinal cord level and flow voids around the lesions. Lumbar puncture revealed a normal opening
pressure, yellowish appearance, pleocytosis with polymorphonuclear predominance, and decreased cerebrospinal fluid
(CSF) glucose levels. Based on the rapidly progressing myelopathy, LESCL, and CSF findings, we initially diagnosed the
patient with myelitis and administered acyclovir and high-dose intravenous immunoglobulin on day 7. Spine MRI with
gadolinium-enhancement showed longitudinally extending flow voids of the thoracic cord, and digital subtraction
arteriogram (DSA) revealed arteriovenous shunt on the dura with dilated and tortuous intradural veins. We finally
diagnosed her with spinal dural arteriovenous fistula (SDAVF). Cases of SDAVF might be initially misdiagnosed as
myelitis because of showing rapid progressive myelopathy, pleocytosis with polymorphonuclear predominance, and
decreased CSF glucose levels. Lumbar puncture and steroid administration for the cases of SDAVF could aggravate the
patient’s neurological symptoms. Therefore, lumbar puncture and initiation of immunotherapy should be avoided until
SDAVF is completely excluded in patients with suspected myelitis on spine MRI without gadolinium-enhancement, even
if their neurological symptoms progress rapidly.

(Rinsho Shinkeigaku (Clin Neurol) 2020;60:699-705)
Key words: spinal dural arteriovenous fistula, longitudinally extensive spinal cord lesion, immunotherapy, lumbar puncture,
polymorphonuclear predominance




