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A Case of Aneurysm of the Vein of Galen
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Aneurysm of the vein of Galen is a very rare disease. The authors present a case of sec-
ondary aneurysm of the vein of Galen which was confirmed by characteristic clinical
symptoms, brain CT and angiographic findings. The patient was a 14-year-old right
handed girl with intermittent headache, nausea, vomiting, dysphasia and gait distur-
bance. Neurologic examination revealed dysarthria, nasal voice, blurring of both mar-
gins of optic discs, truncal ataxia and dysdiadochokinesia. Sensory function was normal
but right hemiparesis was seen. Roentgenogram of the:skull revealed diffuse thinning of
the calvarium, widening of sella turcica and erosion of clinoid processes. Computed to-
mogram of the brainshowed dilatation of all ventricles and round hyperdense mass be-
hind the third ventricle in the midline. The lesion was enhanced markedly and
homogeneously. Left and right internal carotid angiograms showed arteriovenousmal-
formation with drainage to the aneurysm of the vein of Galen.
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INTRODUCTION
Aneu F'YSM of the vein of Galen is known to

be very rare. Only less than 200 cases have been
reported since Steinheil first described in 1895
(Wilkins and Rengachary, 1985).

It is two times commonner in male (Rosenberg,
1955; Hoffman, 1982), and tends to present in
streotyped patterns depending upon the age of the
patient (Gold et al., 1964). In 1960, Litvak et al.
made a clear distinction between two characteristic
types of aneurysm of the vein of Galen, primary and
secondary. It is important to identify each type pre-
cisely, because surgical approaches necessary to
obliterate them are different.

The prognosis of this disease has long been rec-
ognized to'be poor, and depends upon the age at
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onset. With onset in the neonatal period, all neo-
nates died (Amacher, 1985). In spite of great ad-
vances in microsurgical techniques, surgical mor-
tality has been 33% or higher in the infants and
childhood group (Yasargil, 1976).

In this paper, with reviewing some of concerned
literatures, we present a case of secondary type
aneurysm of the vein of Galen which is associated
with bilateral complex arteriovenous malformations.

CASE REPORT

This 14-year-old right handed girl presented on
January 21, 1986 with intermittent headache ac-
companied by nausea and vomiting, dysphasia,
and gait disturbance. Her family and past history
was unremarkable. Since 12 years of age, she did
not so well at school. She began to suffer from diffi-
culties in speaking, and headache frequently
accompanied by nausea and vomiting, dizziness,
and tinnitus. She noticed that gait disturbance and
weakness of right lower extremity were getting
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worse. Three months before admission, urinary
and fecal incontinence had developed and
headache and gait disturbance had been aggra-
vated.

On admission, vital signs were within normal
limit; blood pressure was 100/70 mmHg, body
temperature 36.8°C, heart rate 88/min, respiratory
rate 20/min. Her body weight and length were 50
Kg and 147 cm respectively. Her head circumfer-
ence, 56 cm, was within 95 percentiles.

Physical examinations were unremarkable.
There was no alteration of her level of conscious-
ness. Dysarthria and nasal voice were noted. Cra-
nial nerve examinations were normal except slight
blurring of both discs’ margins. Romberg test was
negative. Finger to nose test was abnormal. Truncal
ataxia and dysdiadochokinesia were also noted.
During walking, she dragged her right foot and her
right fingers, wrist, and elbow were flexed, and
there was loss of associate movements of both
upper extremities. Sensory function was normal.
There was right hemiparesis. Muscle tone and
deep tendon reflexes were increased in all four ex-
tremities. Ankle clonus was noted on both sides.
Babinski sign was present on right side. Results of
the routine laboratory tests including simple chest
film were within normal limits.

Plain skull film revealed diffuse thinning of the
calvarium, increased convolutional markings, wide-
ning of the sella turcica, and erosions of the anterior
and posterior clinoid processes, but there was no
widening of the sutures (Fig. 1).

An axial computed tomogram of brain showed di-
lated ventricles except the fourth. Round hyper-
dense mass, about 4.5 cm in diameter, was located
behind the third ventricle in the midline, which was
extended into the level of pons. After contrast en-
hancement, it was enhanced markedly and
homogeneously. There were also smaller multiple
hyperdense masses, suggesting calcifications, in
both basal ganglia. And these were more numerous
in the left side. There were irregular, serpiginous
vessel like hyperdensities which were enhanced
homogeneously around these as well. Straight
sinus was enlarged slightly (Fig. 2).

Left internal carotid angiogram showed ar-
teriovenous malformations which were feeded by
lenticulostriate arteries in the basal ganglia. Con-
trast dye was drained rapidly into an aneurysm of
the vein of Galen through anomalous veins in early
arterial phase. The anomalous veins formed by
union of the two to three large veins were con-
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Fig. 1. The plain skull lateral view.

Fig. 2. The precontrast (left) and postcontrast (right) CT
scan.

nected to-an aneurysm of the vein of Galen in the
shape of letter “Z” (Fig. 3). Right internal carotid an-
giogram revealed similar findings. But the size of
arteriovenous malformations, feeding arteries, and
draining veins was smaller than that of the left side.
On vertebral angiography, posterior choroidal and
thalamoperforating arteries were also feeding the
arteriovenous malformations. Straight sinus was
enlarged slightly (Fig. 4).

DISCUSSION

The older Europeans classified intracranial vas
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Fig. 3. The left internal carotid angiogram, anteropos-
terior view.

cular malformations into four major catagories: an-
gioma cavernosum, angioma racemosum, an-
gioreticuloma, and angiolipoma. The arteriovenous
malformations belonged to the first group, an-
gioma cavernosum (Bergstand et al., 1936; French
and Chou, 1969). In the mean time McCormic
(1966) proposed the more clinically based classifi-
cation into five pathological types: telangiectasia,
varix, cavernous angioma, arteriovenous malforma-
tion, venous angioma.

The arteriovenous malformation, most common
intracranial vascular malformation only second to
the aneurysm, refers to a congenital maldevelop-
ment of blood vesels. It consists of one or more
persisting primitive direct communication between
arterial inflow and venous outflow without an inter-
vening capillary beds. According to Krayenbuhl and
Yasargil (1958), it was apparently recognized by the
Egyptians as early as 1500 B.C..

The vein of Galen is located in the sagittal plane
just within and behind the transverse cerebral fis-
sure. It is formed by union of the internal cerebral
veins and the basal vein just above the pineal body.
After a upward transverse of 10 mm or so, it penet-
rates the junction of the falx and the tentorium, unit-
ing with the inferior sagittal sinus, drains into the
straight sinus. In general, Galenic system under-
takes the venous drainage from the medial deep
nuclei, the medial temporal and occipital lobes, and
the superior surface of the cerebellum.
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Fig. 4. The left vertebral angiogram, lateral view.

Although it was Steinheil (1895) who made a ini-
tial reference to an aneurysm of the vein of Galen,
Jaeger et al. (1937) were credited with the first
comprehensive descriptors of this condition and its
treatment.

Litvak et al. (1960) made a clear distinction be-
tween primary and secondary types. While the clini-
cal syndrome produced by primary and secondary
type aneurysm of the vein of Galen may be identi-
cal, the surgical treatment is different for each type.
So they put the great stress on the precise identifi-
cation of types.

In primary type, the arteries feed directly into the
aneurysm. The arterial feeders are usually large.
But, in some cases, there are numerous small arte-
rial feeders. This type belongs to “straight-line”
AVM (type lll) of Parkinson and Bachers (1980).
Occlusion of all arterial feeders will obliterates the
shunt and allows for collapse of an aneurysm. So it
is unnecessary to excise the aneurysm.

In secondary type, the dilated vein of Galen
serves as the venous drainage from an adjacent an-
gioma. It is equal to “multi-unit” AVM (type 1) of
Parkinson and Bachers (1980). Usually the an-
gioma is situated in the medial posterior hemis-
phere, the superior cerebellum, the brainstem, or
the deep ganglionic structures. The sagittal and
straight sinus are frequently dilated in secondary
type. And angioma excision is the principle of
therapy.
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The explanation mentioned above is supported
by Padget's theory. According to Padget (1956),
the fistulas that give rise to an aneurysm of the vein
of Galen occur between vessels of the choroidal
origin including branches of the anterior, middle,
and posterior cerebral and superior cerebellar ar-
teries.

Our case belonged to secondary type in which an
aneurysm of the vein of Galen served as the ven-
ous outflow from arteriovenous malformations lo-
cated in the medial deep nuclei bilaterally. The arte-
rial feeders consisted of lenticulostriate,
thalamoperforating, and posterior choroidal ar-
teries. And there was a slight dilatation of straight
sinus, too.

In 1947, Oscherwitz and Davidoff were the first to
approach an aneurysm of the vein of Galen intracra-
nially. Two years later, Boldrey and Miller used the
clipping of posterior cerebral artery to deal with an
aneurysm of the vein of Galen. In 1959, Silverman
et al. first noticed that congestive heart failure could
be resulted from an aneurysm of the vein of Galen
in a neonate.

In 1964, Gold et al. reported that clinical features
are different depending upon the age of patient.
The characteristics of clinical features correspond-
ing to the age of the patient at presentation are as
follows:

1) Neonatal group: Almost universally, they pre-
sent at or shortly after birth congestive heart failure
with concomittent cyanosis, rapid growth of head
circumference, and continuous cranial bruit. Almost
all of them are fatal in spite of intensive cardiac care.
According to Amacher and Schillito (1973), all died
within 7.5 weeks after birth.

In 1974, Norman and Becker described the post-
mortem findings of brain in seven neonates with
this lesion; Five cases had periventricular
leukomalacia, Two had antenatal cerebral infarc-
tion, And three had recent hemorrhagic infarction.
In 1963, Gomez et al. suggested that these brain
damages could be caused by steal phenomenon,
cerebral ischemia due to congestive heart failure,
hemorrhagic infarction caused by thrombosis with-
in an aneurysm of the vein of Galen, and atrophy
due to compression of adjacent tissue by dilated
aneurysm itself. Norman and Becker proposed
changes of cerebral blood flow caused by surgery
as a fifth factor of brain damage.

2) Infantile group: Congestive heart failure may
either exist or not. But it is rather mild and can be
resolved with treatment or spontaneously.
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Craniomegaly resulted from hydrocephalus de-
velops with occasional bruits. It is very important to
access the cardiac state before surgery. Shunt is
often necessary.

3) Childhood group: Most cases discovered,
have come to light during the investigation of
craniomegaly, in some cases, of subarachnoid
hemorrhage. There may be cardiomegaly as well.
And cranial bruits are usually associated. In this
group, prognosis depends upon the degrees of hy-
drocephalus.

4) Mature group: In this group, the aneurysms
present in a variety of ways; subarachnoid hemor-
rhage, a pineal area mass and ring like calcification,
syncopal attacks, headache, and hydrocephalus.

An aneurysm of the vein of Galen can be diag-
nosed by above mentioned clinical symptoms. In
addition, high jugular venous oxygen tension, car-
diomegaly in simple chest film, ring like calcification
near the pineal gland in simple skull film (Amacher,
1973), and characteristic axial computed tomog-
raphic and angiographic findings make it very easy
to diagnose this condition without difficulties. In
1974, Lazer reported that the aneurysm may not fil
at angiography in case of complete thrombosis. Ac-
cording to Smith and Donat (1981), it may show an-
giographic “target sign” when the periphery of sac
is thrombosed.

In 1982, Hoffman et al. reviewed the angiog-
raphic findings in 29 patients with an aneurysm of
the vein of Galen. And they found four characteris-
tic patterns: In the neonates, feeding vessels en-
tered the aneurysm at its anterior and superior bor-
der. It consisted usually of both anterior cerebral ar-
teries, the lenticulostriate arteries, the thalamoper-
forating arteries, and both anterior and posterior
choroidal arteries. Sometimes superior cerebellar
arteries were also involved. Predominently in in-
fants, entrance of feeding vessels was situated in-
feriorly and laterally. And one posterior choroida
artery was usual feeder. In infants and older chil-
dren, the feeding vessels, one or both posteriol
choroidal arteries, and one or both anterior cerebra
arteries, were situated anteriorly and superiorly. Ir
older children, the feeding vessels were usually
composed of angiomatous networks arising mainh
from the posterior choroidal arteries anc
thalamoperforating arteries. The aneurysms were
drained into the well visualized straight sinus anc
transverse sinuses. In our case, the angiographir
findings were similar to that of older children.

Most previous literatures have printed rathe
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gloomy pictures about the prognosis of this dis-
ease. And they have been a therapeutic enigma.
There are, nevertheless, some reasons for op-
timism. And modern investigation and manage-
ment allows for satisfactory treatment in some
cases.

As mentioned before, the surgeries for primary
and secondary types are different. And the over-
all outcome depends upon the age at onset. In
general, the younger the patient, the poorer the
outcome. To achieve a good result, cardiac
hemodynamics, fydrocephalus, blood loss during
operation, and aftércare must be taken into a con-
sideration before surgery.
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