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= Abstract =

Characteristies of Intracranial Cavernous Malformation on MRI :

Correlation between Hemorrhage and Location

Hye-Young Chei - Eun Chul Chung

Department of Diagnostic Radiology, Division of Neurology, Ewha Medical Research Center,
College of Medicine, Ewha Womans University

The cavernous malformation is increasingly recognized as a vascular malformation of the
brain that presents with seizures, hemorrhage, or neurologic deficit. We have identified 24
lesions in 12 patients that were diagnosed cavernous malformation of the brain based on the
findings of follow-up magnetic resonance image and surgical biopsy. The location of the lesions
were the supratentorial area in 20 and infratentorial area in 4. Ten lesions were seen at the
periventricular white matter. Combined venous angioma was noted in 4 patients. The app-
earance of the lesions classified by signal intensities on MRI was divided into reticular pattern
in 11, punctate pattern in 9, hematoma pattern in 3, and cystic pattern in one. Recent
hemorrhage was identified at 9 lesions that classified into extralesional type in 5 and intralesion
type in 4. Among 9 hemorrhagic lesions, cight lesions were located at the periventricular white
matter and six lesions showed reticular patterns. We concluded that the correlation between the
evidenice of recent hemorrhage and location and pattern of the lesions should be evaluated to
predict possibility of rebleeding of the cavernous malformation.

KEY WORDS : Vascular malformation - Brain cavernous malformation - Brain MRI - CT.
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Fig. 1. 35-year-old male with seizure(reticular pattern).
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a. T1-weighted image shows focal well defined mass like lesion with inhomogenous signal intensities at the left
parietal white matter area(arrows). There are no evidence of surrounding mass effect and edema.

b. Gd-enhanced T1-weighted image shows punctate enhancement within the lesion(arrows).

c. T2-weighted image reveals central puntate high signals with peripheral dark signal rim, which represent typ-
ical reticular pattern of cavernous malformation(arrows).
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Fig. 2. 7-year old female with no symptom(cystic pattern).
a. Enhanced T1-weighted image shows well defined low signal cystic lesion at the night periventricular area.
Surrounding multiple enhancing tubular structures are corresponding findings of venous angioma(arrows).
b. T2-weighted image shows high signal cystic mass with peripheral dark signal rim, which is suggestive of cys-
tic involution of hemorrhagic cavernous malformation(arrows).
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Fig. 3. 11-year-old male with headache & intralesional hemorrhage (hematoma pattern).

a & b. Enhanced brain CT shows peripheral ring enhanced isodense mass like lesion at the right periventricular
area(a) and enhancing branched vascular lesion at the near the right frontal homn of lateral ventricle,
which is typical finding of venous angioma(b)(arrows).

¢ & d. Enhanced Tt-and T2-weighted image show central homogenous high signal late subacute extraceliular
methemoglobin staged hemorrhagic lesion at the right periventricular area. Peripheral dark signal rim by
hemosiderin deposit and outer another high signal edema are also seen on T2-weighted image(d).
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Flg 4. 45-year-old male with severe headache & extralesional hemorrhage(mulhp!e punctate pattem)

a. Initial T2-weighted image shows multi-layer and variable signal mass-like lesion at the right temporal area.
Central dark signal, middle isosignal, and peripheral high signal intensities are corresponded with acute deox-
yhemoglobin staged(thick arrow), early subacute intracellular methemoglobin staged(short arrows), and late
subacute extracellular methemoglobin staged(long thin arrows) hematoma, respectively. Another irregular
marginated peripheral high signal intensity is due to severe surrounding edema. Small dark signal lesions at
the left frontal and insular cortical areas are punctate patterned cavernous malformations(white arrows),
which had no edema and mass effect.

b & c. On follow-up images after operative removal of hematoma, which is due to cavernous malformation

(pathologic proven), puntate pattern of cavernous malformations are demonstrated at the both frontal
and left pre- and postcentral gyrus areas(arrows).
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Fig. 5. 42-year old male with dysarthria & extralesional hemorrhage(hematoma pattern).
a & b. Curvilinear shaped lesion is located at the both cerebellar hemisphere, which shows high signal on T1-
weighted image(a) and dark signal on T2-weighted image(b), that are corresponding signals with in-
tracellular methemoglobin staged hematoma.

c &d.

On 2-month follow -up T1- and T2-weighted images, previously noted large hematoma is almost com-

pletely disappeared except curvilinear dark signal line, which is due to hemosiderin deposit. Another re-
mainded focal homogenous high signal mass like lesion is noted at right cerebellum on both T1- and T
2-weighted image, that is the cavernous maiformation with extracellular methemoglobin staged hemor-

rhagic or thrombotic state(arrows).

ZEHoZ W@y WYL AT 284
e g6 B 292748 YT 9T o Py
£ Hw ga18e) QrEe WanA S e
BAol el B % A5 39 fFse) 2
g BHIAE A2YY AP L ASSHT Bee
otm Azas.

150

4 E
o w8 S8 B 59, T Agsy
4 925E g 9B 7|99 9Fo2 A7|F
e 2949 YV PAL] FT A} ARE
& 4718 PPN SHHY £20¢ BolAY 37



AN BEe) Gelo2 A A9st 445 247
A}oﬂﬂ s gurjges Aud 1298 B4

Wue 917, B, 329 37 4P 52 24
n}. sieg 9B7|4o] AR H e Hs o] 200}

Aokl 4e]ojgler] o]F 104E HAWAR 42

oA AT AN SRFL 418} A %qu 9l
Aok A71EY A4 A F FEe] EAY ne) 25

FE B
wgkonl arige Wi

°Ji ol 1142 P

ol 9¢), EFHol 34, FAHFo] 149°1%}. F 249]
4 BT 14 WA= ks H29 288 ¢ 44
< 9do|glen o]F HEs] EHo] be WY o]
4doln}. 53] H2o FE& Fuetule 94¢lA

HARAAF AR fell= FHEE B
e 287199 AEPL W] AR Zg 2

CEE R CEDIREEE B
Fshe) #AE BAEAL 42D 998 o33

D g3 - 359 - 29
2 w4
1995 ; 33 : 2733

2) Rigamonti D, Drayer BP, Jonson PC, Madley MN,
Zabramski ], Spetzler RF : The MRI appearance of
cavernous malformations(angioma).
1987 ; 67 - 518-524

3) Scott RM, Barnes P, Kupsky W, Adelman LS :
Cavernous angioma of the central nervous system in
children. J Neurosurg 1992 ; 76 : 3846

9 39 - £97]) - A9 - LI - B )
7 A ERE  MRISH CT9] w]aL dghibAL
A E3)X] 1991 ; 27 1 465472

5) Tomlinson FH, Houser OW, Scheithauer BW,
Sundt T™, Okazaki H, Parisi JE : Angiographically
occult vascular malformations . A correlative study of
features on Mugnetic Resonance Imaging and histologic
examination. Neurosurgery 1994 ; 34 . 792-800

6) Gomori JM, Grossman RI, Goldberg HI, et al:
Occult cerebral vascular malformations . high field
MR imaging. Radiology 1986 ; 158 : 707-713

7) Russell DS, Rubinstein LJ : Pathology of tumors of

J Neurosurg

the nervous system, 4th ed. Baltimore, William & Wil-
kins, 1977 : 129-134
8) Savoiardo M, Strada 1, Passerini A : Intracranial
cavernous hemangiomas . neuroradiological
of 36 operated cases. AINR 1983 ; 4 . 945-950
9) Yeates A, Enzmann D : Cryptic vascular mal-

review

formations involving the brainstem. Radiology 1983 ;
146 : 71-75

10) Muliken JB, Glowacki ] : Hemangiomas and vas-
cular malformations in infancy and children : A clas-
sification based on endothelial characteristics. Plast
Reconstr Surg 1982 ; 69 : 412

11) Stehbens WE : Pathology of the cerebral blood ves-
sels. Saint Louis . C.V. Mosby, 1972 : 471-558

12) Voigh K, Yasagil G : Cerebral cavernous heman-
gioma or cavernoma. Neurochisurgia 1976 ; 19 . 59-68

13) McComick WF : The pathology of vascular
(“arteriovenous” Ymalformations. J Neurosurg 1966 ;
24 . 807-816

14) Bartlett JE, Kishore PRS : Intracranial cavernous an-
gioma. AJR 1977 ; 128 . 653-656

15) Ahmadi J, Miller CA, Segall HD, et al : CT pat-
terns in histologically complex cavernous heman-
gioma : AJINR 1985 . 6 : 389-393

16) Holden KR, Alexander F : Diffuse neonatal heman-
giomatosis. Pediatrics 1970 ; 46 . 411-421

17) Sugiyama Y, Kajima T, Kamimura Y, et al : In-
tracarnial cavernous hemangioma in the first decade
of life . report of two cases with review of the litera-
ture. Chids Brain(Tokyo) 1981 ; 6 : 107-116

18) Robinson JR, Auad IA, Little JR : Natral history
of the cavernous agnioma. J Neurosurg 1991 ; 75 :
709-714

19) Barker CS, Ansolow PL : MRI of cavernous an-
giomas. presented on the 14th. Symposium Neu-
roradiologicum, 17-23 June 1990 : London

20) 4718 - A% BEF 5 AR LB
Ak Al EE A 2 FAkE s e
o] wiat. fghababal o} 8h3] ] 1989 5 25 1 24-36

21) Bailey OT, Ford R : Sclerotic angiomas of the cen-
tral nervous system . progressive tissue change. Am J
Pathol 1982 ; 18 - 1-27

22) Siegel R, Krief O, Houttevilie JP, Halimi P, Doy-
on D, Pariente D : Occult cerebrovascular mal-
formation : follow-up with MR imaging. Radiology
1990 ; 176 : 815-819

- 151 -



