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Ruptured Spinal Arteriovenous Malformation Mimicking Bacterial Meningitis -
A Case Report
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A 23-year-old woman was referred to our hospital with progressive headache and back pain. Cerebrospinal fluid
(CSF) analysis revealed hypoglycorrhachia and pleocytosis. However, imaging studies did not reveal evidence of
subarachnoid hemorrhage (SAH), and she was diagnosed with bacterial meningitis. CSF analysis repeated after
antibiotic treatment continued to show evidence of blood. Spinal SAH was suspected, and MRI revealed a spinal
arteriovenous malformation (AVM). Spinal digital subtraction angiography revealed the nidus and a feeder
aneurysm, which was implicated as the source of bleeding ; therefore, she was diagnosed with spinal SAH
secondary to spinal intramedullary AVM (SAVM).

She underwent endovascular treatment for the spinal aneurysm and was discharged without worsening
neurological symptoms. SAVMs presenting without neurological findings and/or evidence of bleeding on plain CT
images are diagnostically challenging ; notably, findings on CSF analysis could mimic those observed in cases of
infectious disease. We should cite vascular diseases such as SAVM.
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(arteriovenous malformation : AVM) & nidus # &
Q7 WCHLHE 72 RGNS © b A BIEFIRIE  (arteriove-
nous fistula : AVF) (2K & {1 b s, Bk
RGBSR e E 6 8 2 S 2 00N
REINTHEY, HANREIFLATV SV
»3, dural AVF, perimedullary AVF, intramedullary
AVM (glomus type, juvenile type) (2704795 2 b
DWIELZIFANLN T2,

FERERER D Z £ 1% venous congestion 235 [N T,
BROEIRSFREICIEREL, ML B2 YR L
D HAE A ZHELT L T A3, ik nidus 5° varix,
BRSE 2> O O MM & O Ze5 1 R REE IR »3 B
T2HG8HY. MLKEBTDH 5 P EE L ER
BRTWRLELD Y, HEE LFIET 2 1O
IRIICEELRBTH 5.

Sllb b v, fFEERHEEIRD 2 238,
TRPERBIE ¢ & BEBL U 7CERIRFT W 2R U 70 F Sl i
WR#E (intramedullary AVM) O 1 6 % #8557 L 72
ROWET 5.
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BEGERE - RIEFE HRlc7m L
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IXTEIHES & THRADIRD 5 12ics, EERAERAL
Frez L, HiflE X MEETRE BRI
T, BURE R S EGRBIG L Lo B
BALLICIOE 3WMHICEE 2 s L, B
FHREREDN, #iow L 73l CT T /232
O, FUHIETORBBIG 2 RS 1L7C. 06
HICBURBEE L, JE84 8 AR 7070 BEe~ififr
Zw Lol

FPRBFIRAE i 37.4C (HBEMNR), I
J£ 121/80 mmHg, HR4H 89 /45, SpO.98%.
k(% Glasgow Coma Scale (GCS) E4V5M6, IHFR
B ¥ & 8 jolt accentuation of headache # # % 72.
LR TR LR T, B LIEETH-
fo. HERREEE, HiMET LR Lh o7k

MERR s T, M RBC 416X
10%/¢L, Plt 26.0x10%/ uL, WBC 75.5x10%/ uL
(BFPEREL 61.1 X 10°/uL) L RS L RE 2D
o1z HALFMAE T CRP 1.07 mg/dL & B
LM R 1@ r, BEEERD L o1

FRARREIR 2> & Bl S 2B b A, JiAT & L 7C Bl
BRAS T IHIE 200 mmHLO & BT TCHE 2 7,
MR T D - 7. Ml 2,082/uL (IR I ER#H
1E 1,586/uL) EMBBOFEN LMy AL N, K
FER 36%, ZA%IK 64% L ZIALIRER.TH -
1o, B = 14 mg/dL (B 116 mg/dL) & 2%
L UWHEIKT 2380, REM& I E R 267 mg/dL k&
FIEA B 1.

MR RSRERRR  BE CT, B MRI/
MRA TH] G 2> 7 il R MAE XIRM T & X
» 12 (Fig. 1).

ABREZEE FiEC CHG L BT HWMm
(subarachnoid hemorrhage : SAH) (34844 T & 7,
MPERER L craumatic tap EHIWTL, Z OO HEHE
WA R ORI 2 E £ 2 b, A e~ A
2 6g/day £ T HFY A KXYV 40 mg/day BHG- L
RSB S NI WBHE S ICRIERUS T
2R, HEREIR b SEEMIN T H - ons, M
2 - BOE R TH o 1 IRAIRHEIED 1
OIZFEMEMHEERIS 2 L, RETH -2 Eb
SERC QB EED N, HiHE MRI % 52
L7 & 25 Thll (2 SAVM OAFAED BED L4
WLt (Fig. 2).

# il digital subtraction angiography (DSA) #1T
9 L, 4i Thll segmental artery %* 5 {3 nidus D &
WHERR S N7z, /i Th1l segmental artery 7° 6 (3 7
ZuFx—0 1 v YIRS S N, §FMB)IR
(anterior spinal artery : ASA) # 4L TH#lwi A
N EAE 4 mm OBIRE 2700 1. FRUER 232
DL E DS nidus 22 5 O TEZ <, Byl
FIMZC & 2 AFREC BB i & B L fe

FEEAEIR A0 W 2 LS R BRI D92 T D
b, HVRRRHE AR E R O EAL D e B A
$, MEWNRBEPHET S . ASA LSO
U feeder 234FAE L, nidus 2RO 1L ASA BIZE
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Fig.1 A, B: Head CT scan. C: MRA scan. D-F: Head MRl scan (FLAIR images) . These all images obtained on admission
showing no apparent signs of subarachnoid hemorrhage, aneurysm, and vascular anomaly.

DfekEtErme LB L e, —F, BREC oL
3% feeder ZHERIWAR S FEWRET DH > 27c o,
BIGIZ =2 v —2 3 YHWRETH UL, Bk
WDOIERIIMEETDH 5 LYWL 72, BRI~ DIRE
WYk ZE L, HMETd 5 BhARE HR O FERA
AT gtk LI

B B ESME T ICT, 4 femoral artery (2
6 Fr sheath #% i L, 6 Fr ENVOY #4714 » 27
#1 7 — 7 v (Codman & Shurtleff, Massachusetts,
USA) % /& Thll segmental artery (258 i L 7C.
Three-dimensional rotational angiography (3DRA)
T SAVM OB %475 b, ASA % 6 HUARD feeder
A3 nidus ~HHE L TH Y, BIRW CHHE T 2
feeder (X I M < W4T # B 72, Marathon (ev3
Endovascular, Covidien, Minnesota, USA) % ASA-
HI CHIKAI 10 GHHA » 7 v 27, %M, HA) T
FHELL 7273 spasm DU, feeder D BEIUIHE D T

WK T & - 7. Magic 1.2 Fr (Balt Extrusion, Mont-
morency, France) & ASAHI CHIKAI 008 ~ > A
TAEEBEL, 7A Y=k 1~2mm Z/hE L
A TUERPRAA L L, B~HEET 5 feeder
PEINT L EMTEI (Fig. 3).

~ A 7 vl TRO A SN, ASA Vi
SN v I L BRERLIC WAL Magic #
77 VIEFCHMBETHY, SIFFaLR
N=T 4 7 VEERWEL L THEHATE VY,
50% (AR L 72 n-butyl-2-cyanoacrylate (NBCA)
PIHEALI, NP mIcT I LN TEICR
b, v~ ruhT—7PHRFEL, ASA RS
NTea bl Mll2o s BIREISEES N
WL BRERRL T E LIS (Fig. 4).
NBCA Oz 2w T RBREANA T H 2
DD, Mflb 2 kERME? LI LD
O, HFAML EZ @M L, Wi A v
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Fig.2 A:Spinal CTA scan (sagittal plane). B: T2WI viewed in the sagittal plane. C, D: CTA scan
obtained at the Th11 level (sagittal and coronal planes). E, F: T2WI at the Th11 level (sagittal and coronal
planes). Images showing an enhanced lesion at the Th11 level, suggestive of a vascular malformation.
Detailed evaluation showing an intramedullary nidus and extramedullary aneurysm. MRl (T2WI) showing
lesions of high signal intensity around the aneurysm (suspected to be hemosiderin deposits).

. ‘\) Fig.3 A:The anteroposterior (AP)
: view of selective digital subtraction
! ) angiography (DSA) scan of anterior
spinal artery. This angiogram showinga
nidus and a single feeder leading to an
] aneurysm. B: The AP view of super-
:é " 3 't selective spinal DSA scan. This angio-
; i' j gram showing only the aneurysm
i because the feeder that led into the
‘ ! aneurysm was selectively catheterized.
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Fig. 4 A, B: Preoperative DSA scan (anteroposterior
[AP] view) showing a segmental artery at the Thi1
level (A:right, B: left). C, D: Postoperative DSA scan
(AP view) showing a segmental artery at the Th11 level
(C: right, D: left). E: Schema and arrows showing the
vascular anatomy in this area ; only the feeder leading
into the aneurysm is embolized, and the ASA is
preserved. (D radiculomedullary artery, @ feeder, ®
aneurysm, @ nidus, ® drainer, ® anterior spinal artery.
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T, SED SRR EER L T2 L, IfE
wmOBDL e o e, BHEORESE Z 6N
5. BHBNOMIE Tdd 2 23, CT THEFELZ SAH
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UERH-SEAEZCEZENR TV E SN, minor
leak FEHED A T CT TOMIM I 459~
98%"7 L b b TV 5. AHEHITIE, HEMK
DZL & o MIME» Db ISRk L, W
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—7J5, BEHCRIBEIRD A T b - 7215 b S %
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RPH# T E LT, nidus D X 2 EE
HECHERC ST OMMELZ & 2 HFH~DEHED
Zrots, TR BB TE~DO MM AT
b o 1A, MR L BFREERS BT 2
tRmonTHY?, FIMEIFMC Y, sub-
arachnoid (I & 9 2 R HEBEIINR & v, SRERIM
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20w SROFEFO & 5 ICHERRAE S
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W BA MR TR T D A AR
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b3NTwa. B CRNICRIIERIC L 5 HER
PEACH R RIE S & - T, D & Bl ~HE 2 38 ik
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FEB L AR 2 THEAPZE LA TT22L 8D
210 BRI 3o THIR BN & BRI T 2 22
. MR TEBEE S 2 58 - 72 A SRRy (TR R
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bOOD, SAH TH IR EZL VRS 2L 2@
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BREIBHITIEZI NI EELONS. #
12, SAVM D4 I s 3 IEH Bl © 4%/4F, H
MBI Tk 10%/4E L &N, FmY A2 % Z5E
T 5L, SAH % 5E- 7ckic SAVM #8528
HILRLETHSICEELZTVS.

PEHTREE B L T, M 4 OFER] T IS 5
YR YVERV I NLEZATHD. AEAIZ
M EEE, APEHOHEH & L < 2 o OBk
PWEIEIRS N T 872, Intramedullary AVM D
BTN ) 2271 3EvE 3, 20% T
Wit DRI IR D AL U 72728, BUE IR IMAS IR
WHWE1BRINTH2 LOER LY. MENE
HETIX, nidus DLW RIIAVEHR I & i L
%5500, HhIrM7E%ERT b congestion DEE
2 B EROGER I Y A 7 OB E S 1
22 BYIREE B BRI L RAF LR R 1
EoIERY & d Y, MImLEHEOER L Bbi
% high flow fistula X varix, aneurysm (X9 2% 5%
R ERPHRT2EALDH LY.
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