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Sinus Pericranii with Dural Venous Lakes

G. Jerome Beers," Anthony P. Carter," Joe Idahosa Ordia,? and Mark Shapiro®

Cavernous hemangiomas involving the dura are relatively
uncommon lesions. We report a case of a cavernous heman-
gioma with features of sinus pericranii with venous lakes that
involved the dura as well as calvarium. Associated with it
were radiologic bone changes atypical for hemangioma. In
presenting our case, we correlate the computed tomographic
(CT) appearance with surgical and conventional radiographic
findings.

Case Report

A 15%2-year-old girl was admitted to Boston City Hospital for
evaluation of a fluctuant left frontal scalp mass. First noted about 2
years before, apparently it had not changed. Of more recent onset
were sporadic headaches, which tended to follow exercise and were
aggravated by bending forward. Medical history was remarkable only
for a linear occipital fracture 13 years before and for surgery for a
clubfoot.

On examination in the recumbent position there was a slightly
tender, nonpulsatile, fluctuant mass 4 cm in diameter and about 0.5
cmin height in the left frontal region just anterior to the coronal suture
and extending just to the midline. In the upright position the mass
reduced itself spontaneously, and the calvarium felt irregular. There
was no bruit.

Skull films showed a poorly defined area of sclerotic bone to the
left of the midline immediately anterior to the coronal suture with
slightly prominent vascular channels nearby. A soft-tissue tangential
radiograph showed a soft-tissue density overlying the bony abnor-
mality. CT showed poorly defined focal expansion of the involved
part of the left frontal bone with irregular areas of increased and
decreased density with poor definition of the inner and outer tables.
There was one sharply defined zone of diminished density about 2
mm wide at least partly marginated by sclerotic bone, which appeared
to extend from the inner surface of the calvarium to the outer surface
(fig. 1A). Immediately overlying the bony abnormality was a well
defined, enhancing soft-tissue mass (fig. 1B); directly underlying it
was lobulated soft-tissue density (fig. 1C).

Selective external carotid angiography demonstrated filling of vas-
cular lakes at the site of the osseous abnormality (fig. 1D). These
lakes were largely fed by branches of the external carotid artery.
There was also some filling of these lakes from the internal carotid
artery (fig. 1E), presumably from the artery of the falx. These venous
structures were slow to drain, still containing contrast material about
15 sec after injection.

At surgery large cavernous veins corresponding to the extracranial
mass on CT were encountered between the pericranium and the
outer table of the skull. The outer table of the skull was irregular.
There was a 3 X 5 mm hole through the calvarium, which was thought
to correlate with the zone of the diminished density seen traversing
the calvarium in figure 1A. A vein traversed this hole. Underlying the
calvarium within the dura a large venous lake was resected after a
connection between it and the superior sagittal sinus was resected.
The sinus itself appeared normal at surgery. The bone flap was
removed because the bone appeared abnormal, grossly as well as
radiographically. An acrylic cranioplasty was performed. The patient
recovered promptly after surgery and remained symptom-free.

Tissue both from the dura and from between the pericranium and
the outer table had the histologic appearance of cavernous heman-
gioma. Both tissues consisted primarily of thin-walled vascular chan-
nels separated by dense fibrous tissue. A few vessels, having smooth
muscle and well defined elastic laminae in their walls, had the ap-
pearance of arteries. There were hemosiderin-filled macrophages in
many areas. The tissue from just beneath the pericranium contained
some organized clots with proliferation of connective tissue. Histolog-
ically the bone flap appeared normal.

Discussion

Cavernous hemangiomas, vascular tumors composed of
dilated capillaries [1], are relatively uncommon in the head
[2]. Voigt and Yasargil [3], in reviewing their own case and
previous reports, found 164 cases involving the brain. He-
mangiomas of the calvarium, although well known, have been
termed “rare” [4, 5] and have not been extensively described
in the CT literature. Cavernous hemangiomas involving the
dura seem rather less common. Kawai et al. [6] and Mc-
Cormick and Boulter [7] each described two cases of dural
or other intracranial extracerebral cavernous hemangiomas,
and Kawai et al. cited several other probable cases from the
Japanese and German literature. Pasztor et al. [8] reported a
case involving the face and the base of the skull. Encapsulated
by the dura, the lesion filled the middle fossa. Kessler et al.
[5] had a case of cavernous hemangioma that had destroyed
the petrous part of the temporal bone and had ruptured,
giving rise to an epidural hematoma.

Sinus pericranii refers to a pooling of blood in the scalp
communicating through the calvarium with the superior sag-
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ittal sinus or a lateral sinus. The sinus pericranii is a bluish,
fluctuant lesion that enlarges when the patient’'s head is
dependent [9-16]. A sinus pericranii may or may not opacify
on carotid angiography and, therefore, may need to be directly
injected with contrast material [10, 12, 14]. Cases have been
reported in which hemangiomas elsewhere on the head have
coexisted with a sinus pericranii [11, 14]. Although some
authors have thought that at least some cases are traumatic
in origin [9, 10, 14], Poppel et al. [11] consider sinus pericranii
to be a subtype of cavernous hemangioma that involves the
pericranium.

Taveras and Wood [17] described an arteriovenous an-
gioma of the scalp that differed from typical sinus pericranii
only in that there was a small, radiographically apparent
arterial component to the lesion [17]. Our case, while histo-
logically having the main features of cavernous hemangioma,
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Fig. 1.—A, CT at bone window setting
demonstrates irregular sclerosis of left
frontal bone. Poor definition of inner and
outer tables. Tubular zone of diminished
density consistent with channel in bone
traverses perpendicularly across calvar-
ium. B, CT with soft-tissue window set-
ting shows well defined enhancing mass
outside calvarium. C, CT shows enhanc-
ing lobulated soft-tissue density under-
neath calvarium. D, Lateral radiograph
after injection of external carotid artery
shows filling of left frontal region vascular
mass by meningeal and temporal
branches of external carotid artery. D,
Lateral film from venous phase after injec-
tion of left internal carotid artery shows
filing of small part of venous lake that
filled during external carotid angiogram.

did vary from the typical [1] lesion in that a few arterial
structures were visible histologically. Probably one should not
consider sinuses pericranii, hemangiomas, and arteriovenous
angiomas to be distinct lesions but rather entities that can
overlap. Our case, for example, histologically a cavernous
hemangioma, had a presentation like that of sinus pericranii,
but had dural lakes, which are not typical of sinus pericranii.
On skull fims sinuses pericranii typically are associated
with areas of rarefaction or perforation [14, 16]. In one case
there was an area of apparent complete absence of bone
surrounded by a margin of diploic thickening [16]. In some
cases no osseous changes are apparent [10, 14]. Our case
demonstrates a poorly defined region of calvarial thickening
with loss of definition of inner and outer tables on CT and
poorly defined sclerosis on plain films. This appearance would
be consistent with fibrous dysplasia or even a malignant bone
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tumor. Of interest is that the involved bone was histologically
normal, even though it appeared abnormal radiologically. Pre-
sumably the reason for this apparent discrepancy is that the
lesion directly involved mainly the dura and the space between
the pericranium and the outer table. The bone between was
thus involved little if at all, except that it transmitted some
communicating vessels. Presumably its radiographically ab-
normal appearance was secondary to its intimate relation with
abnormal vessels, which may have transmitted abnormal
pressure. It has been suggested that skull changes in sinus
pericranii might be caused by vascular pressure [14, 16];
alternatively one might speculate that both the vascular and
osseous abnormalities might be responses to some relatively
minor insult during fetal life.
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