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SUMMARY

Sinus pericranii (SP) is a very rare venous anomaly and characterized by communication of pericranial varicose venous
structures with dural sinus. In this case, we present the multimodality imaging Doppler ultrasonography (Doppler US),
computed tomography (CT), 3D-volume rendering technique computed tomography (3D-VRT), magnetic resonance
imaging (MRI), magnetic resonance venography (MRV), digital subtraction angiography (DSA) and clinical findings of
a 47-year-old woman with SP in the left lateral frontal region of the scalp under the guidance of the literature.
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INTRODUCTION

Sinus Pericranii (SP) is a venous anomaly with a
communication between intracranial dural sinuses
and dilated epicranial venous structures. These
venous anomalies are comprised of non-muscular
structure communicate directly with intracranial
venous sinuses via diploic veins. It is assumed
that venous hypertension developed in
extracranial venous structures through
interosseous structures, caused erosion and venous
sacs in cranium and that related complications
were developed.

CASE REPORT

Forty-seven year old female patient with palpable
subcutaneous soft tissue swellings in the left
lateral frontal region of her scalp, known for 2-3

years, and occasionally causing pains for the last 4
months, applied to the neurology clinic of our
hospital. She described the soft tissue swellings as
non pulsatile, soft and that they became shrink
when compressed, became prominent or shrink
from time to time and became evident when she
leaned forward. Occasional dizziness was present.
Routine neurological examination and laboratory
findings were normal limits. The history of the
patient did not reveal any characteristics. There
was not any known major trauma history. US
showed soft tissue lesion pre-diagnosis. There was
thinning and focal defective appearance within the
calvarium on localization described in US and
venous vascular structures extending from this
level to scalp were observed in Doppler US (Figs.
1a, b). Thinning and focal hypodense appearance




was detected in lateral of left frontal region in
cranial CT (Fig. 2a). Defective appearances in
frontal bone in 3D-VRT imaging were clearly
observed (Fig. 2b). MRI containing Spin Echo
(SE) T1-weighted (T1W), Turbo Spin Echo (TSE)
T2-weighted (T2W), Fluid attenuated inversion
recovery (FLAIR), Diffusion and post-intravenous
gadolinium SE T1W sequences were acquired
with 1.5 Tesla MR unit (Siemens 1.5 Tesla,
Symphony, Erlangen, Germany) at supine and
prone positions in axial, coronal and sagittal
plans. On Cranial MRI examination (which
obtained at supine position), focal defective
appearance in the calvarium and in its adjacency,
an area at focal cerebrospinal fluid intensity were
observed in the lateral of left frontal region.
Heterogeneous, focal lesions in millimeters with
linear and nodular appearance in adjacent scalp
were hypointense and hyperintense on T1W
sequences and hyperintense on T2W sequences.
Apparent contrasts were detected in lesions
located in scalp after IV gadolinium injection.
Linear wvascular structures with very fine
calibration that extended to the left sphenopaterial
sinus through diploic veins at this level on post
gadolinium row images were observed. Also a
large Cerebral venous angioma (CVA) that
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drained to galen vein — internal cerebral vein, left
transverse sinus was detected (Figs. 3 a-d). Due to
the clinical and radiological findings of the case
and thinking that the case may be of vascular
origin, cranial MRI, time of flight (TOF) MR
angiography and contrasted MRV examinations
with the same sequences were acquired after a
couple of days at prone position. Images of cranial
MRI were taken at prone position showed more
distinct lesions located on the scalp and an
increase in contrast degree of lesions located in
contrasted sections (Figs. 4 a-c). No pathology
was present in TOF MR angiography. Venous
sacs were detected on scalp on contrasted MRV
(Fig. 5). DSA was performed after realizing the
lesion may have vascular origin. A marked
formation related to dural sinus in the scalp during
venous phase was not observed. Only, large CVA
was observed (Fig. 6). There was not any vascular
filling at the location of lesion during venous
phase on DSA, so we considered that the venous
pathology was of very low flow. In light of
clinical, physical examination and radiological
findings, the case was diagnosed as left
sphenoparietal SP. Patient was discharged with
the recommendation of a close follow-up.
Interventional procedures were not performed.

Figure 1 a,b. Doppler US images (a,b) show venous sacs (arrows) to the adjacent bone in the left frontal

scalp.



Figure 2 a,b. Cranial CT shows calvarial thinning and focal hypodense appearance (arrow) in the lateral of
left frontal region(a). 3D VRT imaging is clearly shows defective appearances (arrows) in the left frontal
bone (b).

Figure 3.3, b, ¢, d. On axial SE T1W (a), TSE T2W (b), FLAIR (c), postcontrast SE T1W (d) MR images
show venous sacs (arrows) to the adjacent bone in the left frontal scalp at supine position.



Figure 4.a,b,c. On axial postcontrast SE TIW (a), TSE T2W (b) and FLAIR (c) MR images more clarified
venous sacs (arrows) than supine position in MR images at prone position. In additionally, MRI shows CVA
(thick arrow).

Figure 5. Venous structures (arrow) are
monitored in the left frontal district in MRV.

DISCUSSION

SP is a very rare venous anomaly of the scalp.
These venous anomalies consist of non-muscular
structure and adhere onto exterior surface of the
scalp and they directly communicate with
intracranial venous sinuses through diploic veins
1. SP was first defined by Hecker in 1845, and it
was named as subperiosteal blood filled cyst SP
that communicated with intracranial sinus in the
scalp by Stromeyer in 1850% 2. Generally, they are
round, soft, painless, fluctuant and compressible
varicose structures. It is known that it become
permanent with valsalva maneuver or increased
intra-cranial pressure and becomes smaller in non-
dependant  positions. SP  is  generally

Figure 6. A Large CVA on DSA image (arrow).

asymptomatic and it poses primarily a cosmetic
problem. It may cause headache, pressure and
fullness sensation, nausea, vomiting, dizziness and
local pain®* 4 In a few cases, bradycardia,
bradypnea or hearing loss were identified® ¢. SP is
most frequently seen at the level of superior
sagittal sinus in frontal middle line and in
frontotemporal region’. Its etiology is not fully
known. But it is accepted that it develops
dependent to congenital, spontaneous and
acquired factors. Trauma is considered to be
potential active factor in acquired cases’. Many
cases are of congenital origin. Cases considered to
be congenital, frequently coexisting with vascular
pathologies and syndromes such as cerebral
aneurysm, venous malformation, venous angioma,



dural malformation, internal cerebral vein
aneurysm, cavernous malformation, systemic
angioma, Von Hippel —-Lindau syndrome, Blue
nevus syndrome and tongue hemangioma’. Also
extremely large and multiple CVAs are seen very
frequently in cases with SP®. In our case, a large
CVA was detected. For SP diagnosis, a
communication between intracranial dural sinus
and extracranial veins through diploic vein or
emissary vein should be shown. Clinical findings
are extremely important for the diagnosis.
Doppler US, CT, MRI and CT/MR angiography
are non invasive modalities for diagnosis and
differential diagnosis. DSA can be used to
confirm the diagnosis. Cerebral angiography has
an extremely important role in deciding the
relationship of lesion with vascular structures,
venous drainage pattern and the treatment.

Dural fistula, scalp AVM, scalp mass lesions
(dermoid, lipoma, etc.), meningocele, cavernous
malformation, encephalocele, skull fracture,
eosinophilic granuloma, epidermoid tumor can be
considered in differential diagnosis®. Typical
clinical findings of SP are extremely important so
that it can be separated from these pathologies. SP
can be confused with subepicranial varix.
Subepicranial varix doees not communicate with
intracranial dural sinus®. In our case, clinical and
examination findings were fully compatible with
SP. Erosive bone changes caused by venous sacs
were clearly seen in CT examinations. Also the
fact that lesions in the scalp were seen more
prominent on MRI examination at the prone
position than supine position showed that the
pathology was of vascular origin. Observation of
linear vascular structures with very fine
calibration that extended to the left sphenopaterial
sinus through diploic veins in contrasted sections
confirmed the SP diagnosis. And there was not
any filling in the scalp during venous phase of
DSA examination suggested that there was a very
slow flow in the lesion. If treatment of SP is
considered, drainage pattern should be assessed
and treatment strategy should be decided
accordingly. Although spontaneously regressed
SP was reported, many cases need treatment®,
Surgical treatment includes extraction of
extracranial vein patches and ligation of emissary,
communicant  veins.  Surgical excision is
performed in some cases due to cosmetic
concerns. Endovascular technique can be applied
with the combination of direct puncture and
transvenous  embolization*. In  our case
interventional operation was not considered and
instead a close follow-up was recommended.
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In conclusion, radiological modalities have an
important role in SP diagnosis. Clinician and
radiologist should be aware of this rare condition
because it can have important consequences and
can often be misdiagnosed.
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