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We studied two patients with angiographically docu-
mented cerebellar venous angioma (malformation) and
angiographically occult vascular malformation of the
brain stem . One patient had recurrent hemorrhage in the
pontine tegmentum. The second patient had recurrent
hemorrhage in the midbrain . None had hemorrhage orig-
inating from the abnormal cerebellar venous channels .
The more benign nature of angiographic venous malfor-
mations is supported by the cases we are presenting, as
well as from a review of the literature, which includes an
autopsy study of similar cases . The management of multi-
ple vascular brain lesions is contingent on the verification
of symptomatic pathological blood vessels . It is empha-
sized that angiographically occult vascular malformation
could possibly exist in the vicinity of angiographic ve-
nous malformation when the patient with intracerebral
hemorrhage, especially in the posterior fossa, was diag-
nosed as having venous malformation .
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Venous angioma (malformation) is often diagnosed on
the sole basis of angiographic features . The clinical sig-
nificance of angiographic venous malformation is still
controversial, especially if it is located in the posterior
fossa [2,10,13,15,16,18] . We are reporting two cases of
angiographically documented cerebellar venous malfor-
mation. Recurrent hemorrhages occurred in the brain
stem and not in the cerebellum, where a prominent
venous abnormality was located . The significance of this
is discussed .
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Case Reports
Case 1
A 42-year-old man experienced the acute onset of
blurred vision and weakness of the left limbs at age 14 .
Similar symptoms recurred at the age of 15 and 17 .
Subsequently, he did well until 22 years later when he
noted right facial weakness and blurred vision that pro-
gressed over a few weeks .

Examination. His neurologic deficits on admission
were slurred speech, bilateral horizontal gaze paresis,
incomplete right peripheral facial palsy, hypesthesia on
the left (sparing face), incoordination of the right limbs,
and ataxic gait, all suggestive of a lesion in the pontine
tegmentum and right cerebellar peduncle .

Investigations . The right vertebral angiogram re-
vealed multiple spokelike venous structures in the right
cerebellar hemisphere that drained into a dilated petro-
sal vein (Figure I A and B) . A computed tomography
(CT) scan with contrast demonstrated an enhancing, ir-
regularly defined abnormality in the pons and right mid-
dle cerebellar peduncle (Figure 1 C and D) . Magnetic
resonance imaging (MRI) demonstrated an area of signal
abnormality with little mass-effect in the pontine teg-
mentum and right brachium ponds . The signal abnor-
mality consisted of an area of markedly decreased signal
intensity felt to represent hemosiderin deposits sur-
rounding punctate foci of high signal intensity, repre-
senting products of old hemorrhage (Figure 1 E) .

The image abnormalities on angiogram, CT scan, and
MRI were transposed to a lateral skull film and com-
pared to one another [5] . The location of the abnormali-
ties on CT scan and MRI related closely ; however, they
were different from that of the venous change on the
angiogram .

Case 2
A 15-year-old boy, at the age of 7 years, developed
weakness of all limbs . A right oculomotor nerve palsy
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was also noted . At the age of 14 years he had an intense
headache followed by worsening of his left hemiparesis
and diplopia .

Examination . His neurologic deficits were a right
partial oculomotor nerve palsy, double hemiparesis (left
weaker than right), rotatory nystagmus on horizontal
gaze, upbeat nystagmus on upgaze, and downbeat nys-
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Figure 1 . Care 7 . (A) Anteropunerior and (B)
lateral views of the right vertebral angiograms in
the venous phase demonstrate multiple spokelike
venous structures (arrows) in the right cerebellar
hemisphere that drain into a dilated petrwal
vein. (C) A CT scan with contrast shows an
enhancing. irregularly defined abnormality in
the puns and right middle cerebellar peduncle .
(D) There is prominence of vein posterior and
superior to the lesion . (E) An MR1 demonstrates
an area of signal abnormality with little mats-
effect in the pontine tegmentum and right brach-
ium pontis .

tagmus on downgaze . These findings suggested a pre-
dominantly right midbrain lesion .

Investigations . Late venous films of the left vertebral
angiogram demonstrated enlarged veins with numerous
dilated medullary veins adjacent to the fourth ventricle
(Figure 2 A and B). A CT scan demonstrated an area of
high attenuation with microcalcifications in the right

Figure 2 . Case 2 . (A) Anteroposterior and (B)
lateral views of the left vertebral angiograms in
the venous phase demonstrate enlarged veins with
numerous dilated medullary veins adjacent to the
fourth ventricle . (C) A CT scan with contrast
shows prominence of vein of lateral recess of
fourth ventricle and (D) an area of high attenu-
ation with microcalcifications in the right mid-
brain .
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midbrain. The vein of lateral recess of fourth ventricle,
the precentral vein, and the posterior mesencephalic
vein were prominent on the enhanced scan (Figure 2 C
and D) . An MRI demonstrated an area of heteroge-
neous signal intensity in the midbrain .

Discussion

The clinical manifestations of these two cases suggested
brain stem vascular lesions that were then verified by
CT scan and MRI . The angiogram showed adjacent cer-
ebellar venous malformations but no brain stem vascu-
lar anomaly . It was concluded that these patients had
symptomatic angiographically occult vascular malforma-
tions (AOVM) of the brain stem and unruptured venous
malformations of the cerebellum .

Vascular malformations of the brain stem are often
angiographically occult. In a series of 927 patients with
vascular malformations of the brain, we observed 63
cases to be in the brain stem, of which 30 cases were
AOVM [1] . Parenchymal hemorrhage is the main
mechanism for clinical manifestations of AOVM . In
most cases, however, the onset of symptoms is not apo-
plectic. Magnetic resonance imaging aids in determining
the nature of the lesions, distinguishing them from mul-
tiple sclerosis or tumors. Pathological studies of these
lesions have shown, predominantly, cavernous angio-
mas. Small arteriovenous malformations with thrombo-
sis of some vessels, capillary telangiectases, and venous
malformations have also been encountered [3,4,17] .

Reports on the nature of angiographic cerebellar ve-
nous malformations are controversial . Patients with cer-
ebellar hemisphere venous malformations that had bled
were reported by Rothfus et al [13] and Malik et al
[10] . They thought the natural history of these lesions

Table 1 . Brain Stem Vascular Malformation Associated with Aggiographic Cerebellar Venous Malformation

(-), pathological exam not carried out .

was similar to that of arteriovenous malformations . Las-
jaunias et al [8], however, proposed that venous angio-
mas should be renamed developmental venous anoma-
lies. They drain normal cerebral tissue within a
functionally normal arterial territory, they are associ-
ated with absence of a venous pathway that would nor-
mally drain the territory, and they, therefore, illustrate
well-known transhemispheric anastomotic pathways
that have developed in response to hemodynamic need .
Senegor et al [16] reported a patient with a cerebellar
venous malformation who suffered massive hemor-
rhagic venous infarction following surgical resection .
Martin et al [111 and Biller et al [2] also reported a
similar experience . They suggested that the potential
adverse effects of iatrogenic occlusion of the venous
drainage of a normal territory should be carefully con-
sidered-Hemorrhage

in our patients was caused by AOVM in
the brain stem, and whether these AOVM are related to
the cerebellar venous malformations remains uncertain .
In view of their proximity, conceivably, they share some
veins and are embryonically related . We believe that
this association is more than a fortuitous one . Table 1
shows similar cases reported [6,7,9,12] . In all, recurrent
hemorrhage occurred in the brain stem, and cerebral
angiogram revealed a radially oriented group of veins in
the cerebellar hemisphere .

In the cases submitted to pathological analysis [6,121,
brain stem cavernous angioma associated with hemor-
rhage was encountered . Thin-walled vessels intermixed
with normal brain parenchyma without evidence of
hemorrhage were identified in the cerebellar white mat-
ter with extension into the pontine tegmentum . These
were classified as telangiectases by pathologists . The his-
tological distinction between venous malformation and

Abe et al

Case no. Authors Age/sex Mode of presentation
Location of

symptomatic lesion Pathology
1 Roberson et al [121 35/F Hemorrhage Pons and medulla Cavernous angioma with hematoma in pons

2 Diamond or al [61 48/M Progressive neurologic

and medulla; relangiecrases in cerebellum
and pontine tegmentum

3 Diamond or al [61 38/F

deficit

Hemorrhage

Pontine tegmentum

Pontine tegmentum

Cavernous angioma with hematoma and
thrombosis in pons ; telangiectases in pons
(no section of cerebellum taken)

Large hemorrhage with tissue destruction in

Gomori er al [7 18/M Hemorrhage Pontine tegmentum
pons; telangiectases in cerebellum and pons

f-)

5 Lasiaunias et al [91 Hemorrhage Pons
6 Present case I 42/M Hemorrhage Pontine tegmentum (-)
7 Present case 2 15/M Hemorrhage Midbrain (-)
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telangiectasis is somewhat arbitrary [6,14] . The angio-
graphic appearance of the patients discussed herein are
typical of venous malformation . Both lesions rarely give
rise to hemorrhage while cavernous angiomas have a
strong tendency to bleed and are generally angiographi-
cally occult .

The outcome following obliteration or resection of
the cerebellar venous malformation may be catastrophic
[2,11,16] . The cerebellar venous malformation in our
cases presented were treated conservatively once it was
established that these were not the site of hemorrhage .
The symptomatic vascular lesions were treated at our
institution by stereotactic Bragg peak proton beam ra-
diotherapy using subnecrotic doses . The effectiveness
of this treatment modality is not discussed here because
of relatively short follow-up period .

In summary, we have described the association of
cerebellar venous angioma and angiographically occult
brain stem vascular malformation, the latter being the
source of hemorrhage . Angiographic venous malforma-
tions appear to be a more benign entity and on some
occasions may support the presence of AOVM in the
proximity to them. We emphasize the need for accurate
localization of symptomatic pathological blood vessels
through the combination of CT, MRI, and angiogram,
especially if treatment is planned, whether it is by surgi-
cal resection, stereotactic radiation, or particle beam
therapy .

We thank R.M. Moffet and C . Ideguchi for assistance in the prepara-
tion of this manuscript .
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