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Table 1. Correlation of Anatomic Location with Symptoms

Type Cerebral Infratentorium and

hemisphere Deep nuclei

Neurologic deficit 1 6 =

I — 8

i} = 3

v " —
Seizure 1 1 1

I 4 =

llf 8 =

v 3 =
Headache only 1 2 —

I — _

I 1 =

N es =
Incidentally found 1 — —

I — _

I 1 1

v - =
Table 2. Associated Findings in Each Type
T No. Mass Edema Contrast Venous

of lesion effect Enhancement Anomaly

I 10 9 7 1 =
il 15 9 6 6 2
I 21 3 1 7 2
Na 14 = — — 1
Nb 20 = = = =
Total 80 21 14 14 5

Fig. 1. The classification of cavernous
malformation according to its MR mor-

phology.

Type |:extralesional subacute hemorr-
‘ hage outside the low signal rim

Type Il:intralesional hemorrhage surro-

unded by low signal rim
Type lll:variegated central core of intra-
lesional thrombosis surrounded by low

Type Va:small low signal old hemorrhagic lesion with iso- or hypersignal central coresignal rim

Type Vb :low signal spot only.
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Fig. 2. Type | lesion. A 41-year-old
male with attacks of left hemiparesis
for 20 days.

Hemorrhage of variable stages sur-
rounded by dark signal rim is noted in
the right frontal area with eccentric
extralesional high signal portion on
T1WI(600/20)(a) and T2WI(1500/90)(b).
Surrounding edema and compression
of the right lateral ventricle are noted.

Fig. 3. Type Il lesion. A 54-year-old male
with brainstem sign and left side tingling
sensation. Lobulated high signal lesion
with dark signal rim is noted in the lower
pons on T1- (600/20)(a) and T2WI(4000/
108Ef)(b). Compression of the 4th ventricle
is seen. Change to type IVa and disap-
pearance of mass effect are noted on fol-
low-up image after 13 months(c, d).
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Fig. 4. Typelll lesion in a 9-year-old male which was found incidentally.
Mixed signal intensity core surrounded by a rim of hypointensity is noted in the left subfrontral area on T1-(550/20)(a) and T2WI
(4000/108Ef)(b). Small nodular enhancement is noted on Gd-enhanced T1WI(c).

Fig. 5. Typelva lesion. A 43-year-old
male with seizure attacks of 5 times for
15years.

Small nodular lesion of low signal inten-
sity with central high signal core is noted
in left parietal subcortical white matter on
T2WiIl(a). Gd-enhanced T1WI shows slightly
low signal lesion without enhancement(b).
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MRI Findings of Intracranial Cavernous Malformations'

Byoung Hee Han, M.D., Dong Ik Kim, M.D., Yong Kuk Cho, M.D.

7Deparl‘ment of Diagnostic Radiology, Severance Hospital, Yonsei University

Purpose:To analyze the variable MRI features and clinical significance of intracranial cavernous malfor-
mation.

Materials and Methods:Forty patients(mean age 35.4) with cavernous malformation were evaluated by
MRI. Eleven patients were surgically confirmed. Cavernous malformations were divided into four categories on
the basis of the MR imaging characteristics, especially on T2-weighted image. Type | lesion was defined as an
extralesional subacute hemorrhage outside the low signal rim, type Il as an intralesional hemorrhage sur-
rounded by low signal rim, type Ill lesion as an intralesional thrombosis with variegated central core sur-
rounded by low signal rim, and type IV lesion as a focal old hemorrhagic core with small low signal intensity.
Type IV was further divided into IVa and IVb, whether the lesion has small iso- or hypersignal central core (IVa)
or not (IVb). Follow-up MRI was evaluated in 12 patients who were managed conservatively. Follow-up intervals
ranged from 2 weeks to 29 months (mean 6 months).

Results: Total 80 lesions were detected in 40 patients. Multiple lesions were noted in 10 patients. The top-
ography of the cavernous malformations was supratentorial in 75% and infratentorial in 23%. There were 10
lesions in type I, 15 in type I, 21 in type Ill, 14 in type IVa, and 20 in type IVb. Type | lesions mainly showed
mass effect and edema. Type Ill lesions showed minimal contrast enhancements in 7 lesions on delayed
images. Type |l lesions showed the characteristics of both type | and type Il lesions. On follow up images, de-
crease in size in 5, change of type in 7, rebleeding in 2 and no change in 12 lesions were demonstrated.
Hemorrhage, edema and mass effect were combined in the cases of rebleeding. On follow-up study, the
estimated risk of bleeding was 32.3%/person-year and 13.7 %/lesion-year.

Conclusion: Cavernous malformations show as variable appearance, on MR imaging suggesting variable
stages of evolution. The MR morphologic classification and evaluation of secondary findings are helpful to pre-
dict natural course and possibility of rebleeding of the lesion.

Index Words: Angioma, central nervous system
Brain, MR
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