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Ao FA 22 vehd ¥ (acute form) 2 A 413] 218% 3 (in-
sidious form) o 2 #3}5]c}.

2 1.0T(Magnetom, Siemens, Erhangen, Ger-
many) ¥ 1.5T(Signa, GE Medical Systems, Milwaukee,
USA) ZAE A7|FHAAE AHSste], 3 2 A|A4HY
T1 % T2 7}x4AFS 93¢, gadolinium (Magnevist,
Schering, Berlin, Germany) %% Z7}e3 A4S 12| of A1t od¢)
o} MR A el A= B o] $1x]9} e, T2 A 57t =] A5
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2 AFALE 993, oo wet SHAe v AMEAE Eth
d@xododdeld AVM el 2 9], AA T $1x]e} A
T, e 9 F(aneurysm), H5LFHAN e g4 9 1 3
gupsf, a3 S HeFHA o] AAZ A9 (radicular
vein)S £3F A9t oJ32 2 dFul)Z(radicular venous drain-
age, RVD)e] sl= A& ZARIth AVMY] Jeie 25E A
W3} 3 & (nidus) S 7FA ™ A 2hle] =+3ke 3 (intramedull-
ary type), H59} FH22AS o] AWt 3 (metameric
type), 123 HFEHA F2 H A 3= FA YT ¥ (fistular
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oz}, UwA] 1el= FHakae] g s gtdel e 2 Vel y, 1
o] el Hold 7ol glsich(Table 1). AA3] A Yshe &
S Bal 75 114 AL, o] F F %= HAA A2
Hoksl, ldle AR 2H U3}, U A] 14 A3 ze] A vt
et AR ALEe] glo]l AxtEdl did AHAAN =F 3]
SCAVM2 2 A<txl 1497} glsith SCAVM L2 8Hzlo] F df
74A 717k 27 T2NLE, HF 717 < 230 e] it
71 A= 13|14 FA 7} AR, 12914 7H2F &
oj7} FutE|slon, whgolut 35S T o] AR 94
ol A vepget.

A3 MRICIA Ao {5 M fistulad 1915 A&
BE oA SCAVME] 912 = < 4 9ldt}. intramedullary
oz gl 9o BFolA Ao 27|13 AlF A (sig-
nal void)-& F4HF g 3@-E0] Bgch(Fig. 1, 2). Metameric¥
4¢)|= intramedullary3] R.o} 2] Wwo] zx, 45 I3
o o3 A5 Feo] wdo] @oren, 2 A (meta-
mere)]l 79 HF U HE3F TS v]AHAFEQ o]
FukE A oH(Fig. 3). Fistulad 3¢l 24 U)ol o] Ak gto]
MR, o] F 1ol HATFAERY U AV R B,
W XA A o] Brbsdtal i, v A] 2¢= ¥ Aol T3 Al
g AT R g4 A3 AE AR 1 AAE S
4 9lsdtH(Fig. 4). Metamericd-2 7 5o 29|, §F3Fol 2] ¢

Table 1. Clinical Findings and Important Imaging Findings in MRI and Spinal Angiography of 16 Patients with SCAVM

Pt Sex Age CcC Dura Onset Locat Edema C/E Num Type RVD Aneurysm
1 F 14 L/E 12 insidious T9 Yes yes 2 metameric no
2 M 24 SAH 60 acute C7 No no 4 metam eric yes arterial
3 F 44 L/E 60 insidious T9 No no 2 metameric yes
1 M 28 U/E 72 insidious Cc4 No 6 metameric yes venous
5 M 16 SAH 0.5 acute L1 No no 4 intramed yes venous
6 M 2 Bruit 7 T6 No 4 intramed yes
7 M 35 L/E 36 insidious T10 Yes 2 intramed no venous
8 M 13 L/E 7 insidious T11 Yes yes 2 intramed no
9 F 46 L/E 10 insidious T12 Yes yes 3 intramed no

10 M 24 L/E 48 insidious T10 Yes yes 3 intramed no

11 M 24 L/E insidious L1 Yes yes 1 intramed no

12 E 16 L/E acute T7 Yes no 4 intramed yes venous

13 M 53 L/s 20 insidious T7 Yes yes 4 intramed no

14 F 49 L/E 2 insidious L1 Yes yes 1 fistula no

15 M 37 L/s 24 acute T12 No 3 fistula yes venous

16 F 2 LE 1 insidious LI Yes yes 2 fistula yes

CC :initial chief complaint, Dura: duration in months, Locat: location, CE: spinal cord enhancement, Num : number of
arterial feeder, RVD: venous drainage via radicular vein, L/E: lower extremity weakness, U/E:upper extremity weak-
ness, L/S:sensory change in lower extremities, SAH : subarchnoid hemorrhage, intramed : intramedullary type.
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Fig. 1. Case 9. AVM of intramedullary type in a 46-year-old male patient with insidious lower extremity weakness.

A. Sagittal T2-weighted MR image shows a small nidus (arrow) in T12 vertebral level with widespread dilated
perimedullary veins. Extensive cord edema with T2 high signal is also noted.

B and C. Selective spinal angiograms of left T11 intercostal artery shows intramedullary AVM nidus (arrow) supplied
by a posterior spinal artery. Rostral drainage with dilated perimedullary vein is noted without radicular venous drain-

age.

D. Gadolinium-enhanced sagittal T1-weighted MR image shows enhancement in the parenchyma of the low thoracic

cord and perimedullary vessels.
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Fig. 2. Case 12. Intramedullary AVM in a 15-year-old male patient with acute weakness of both lower extremities.

A. Tl-weighted and (B) T2-weighted MR images show an intramedullary AVM at L1 vertebral level, with prominent
signal void in feeding arteries. Dilated perimedullary veins are noted. Diffuse T1 high signal in subarachnoid space on
(A) indicates hemorrhage of subacute stage.

C. Initial spinal angiogram shows diffuse spasm of feeding artery.

D and E. Two months later, angiograms show enlarged feeding artery without spasm(D). Venous aneurysm (arrow) is
clearly seen. Delayed phase (E) shows extradural drainage via a well-developed radicular vein (arrow) as well as dilated
perimedullary veins.

gy

-
5

A B &
Fig. 3. Case 2. AVM of metameric type in a 24-year-old male patient with SAH symptom.
A. T2-weighted sagittal MR image shows a large area of AVM, involving both spinal cord and adjacent vertebral body
and paraspinal muscles.

B and C. Spinal angiograms of a feeding artery (Left superior intercostal artery) show a small arterial aneurysm(arrow,
(B)), dilated perimedullary veins, and two extradural draining veins(arrows, (C)).
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Table 2. Important Imaging Findings According to the Mode of Onset of Symptoms in 15 Symptomatic Patients

Swelling C/E Aneurysm RVD Intramedullary Fistula Metameric
Acute(4) 1 0/3 4 4 2 1 1
Insidious(11) 9 8/9 2 3 6 2 3

C/E: spinal cord enhancement with gadolinium in 12 patients, RVD : venous drainage via radicular vein

Fig. 4. Case 16. AVM of fistular type in a 2 year-old-female patient with insidious lower extremities weakness.
A. T2-weighted sagittal MR image shows large signal void vessels at the level of cornus medullaris. Prominent cord

edema is seen.

B. Spinal angiogram shows direct communication between dilated anterior spinal artery and vein. Radicular vein (ar-

row) is faintly visible in early phase.

C. Postembolization angiogram shows complete obliteration of fistula and 2 feeding vessels.
D. T2-weighted MR image obtained 3 days after embolization shows decrease of vascular lesion and cord edema.

Patient’s leg weakness was much improved.
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Clinical and Imaging Findings in Spinal Cord Arteriovenous Malformations'

‘ Sang-Heum Kim, M.D., Dong-Ik Kim, M.D., Pyeong-Ho Yoon, M.D.
‘ Pyoung Jeon, M.D., Yeon-Kwon Thn, M.D.

IDepartment of Diagnostic Radiology, Yonsei University Medical College

u
|
“ Purpose:To evaluate the findings of magnetic resonance (MR) imaging and selective spinal
' angiography of spinal cord arteriovenous malformations (SCAVMs) and to investigate the correlation
‘ of these findings with the development of clinical symptoms.
Materials and Methods:In 16 patients diagnosed as suffering from SCAVMs, MR imaging and
L selective spinal angiograms were retrospectively analyzed and correlated with clinical symptoms.
Clinical data were reviewed, especially concerning the mode of onset of clinical symptoms, and MR
‘ images of SCAVMs were evaluated with regard to the following parameters:spinal cord swelling
with T2 hyperintensity, cord atrophy, intramedullary hemorrhage, and contrast enhancement of the
| spinal cord. Selective spinal angiographic findings of SCAVMs were also evaluated in terms of the
following parameters: type of SCAVM, presence of aneurysms, and patterns of venous drainage.
Imaging findings were also correlated with the development of clinical symptoms.
‘ Results : Neurologic deficits, either acute(n=4) or insidious(n=11), were noted in 15 patients. One
case without any neurologic deficit was found incidentally. MR showed spinal cord swelling(10/16),
l atrophy(2/16), intramedullary hemorrhage(0/16), and contrast enhancement of the cord (8/12); spinal
angiograms showed the presence of associated aneurysms (6/16) and radicular venous drainage
. (8/16). SCAVMs were metameric(n=4), intramedullary(n=9), or fistular(n=3). Nine of 11 patients
‘ with insidious onset showed spinal cord swelling and no radicular venous drainage with prominent
perimedullary venous dilatation. Aneurysms were present in all four patients with abrupt
\ symptoms.
Conclusion: Systematic evaluation of the findings of MR imaging and angiography provides
" detailed information on the type of AVM and status of the spinal cord parenchyma, and this can be
; correlated with clinical manifestations of SCAVM. In patients suffering from this condition, spinal
cord dysfunction due to venous congestion appears to be the main cause of clinical symptoms.
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