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We report a case of hypoplasia of the right transverse sinus and aplasia of the
ipsilateral sigmoid sinus and the internal jugular vein. In addition, development
of the petrosquamosal sinus and the presence of a large middle meningeal sinus
and sinus communicans were observed. A 53-year-old Caucasian woman was
referred for magnetic resonance imaging (MRI) investigation due to chronic head-
ache. On the MRI scan a solitary meningioma was observed. Finally MR 2D veno-
graphy revealed this extremely rare variant. (Folia Morphol 2011; 70, 4: 305–308)
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INTRODUCTION
Emissary veins participate in the extracranial

venous drainage of the dural sinuses of the poste-
rior fossa, complementary to the internal jugular
vein (IJV). In case of aplasia or thrombosis of the
IJV, emissary veins are responsible for draining the
blood from the posterior fossa. Morphological
changes in the aforementioned venous structures
are related to brain development [14]. Our purpose
is to present a case of petrosquamosal sinus (PSS)
development and its embryogenesis. Furthermore,
we discuss its potential role in the spread of exter-
nal auditory canal infections and in middle-ear sur-
gery complications.

CASE REPORT
A 53-year-old Caucasian woman was referred for

magnetic resonance imaging (MRI) investigation due to
chronic frontal headache complaints. MRI examination
revealed a solitary meningioma along the posterior por-
tion of the falx, measuring 2.67 ¥ 3.5 ¥ 1.75 cm (Fig. 1).
MR 2D venography showed hypoplasia of the right trans-
verse sinus and aplasia of both the ipsilateral sigmoid
sinus and the IJV. In addition, we observed develop-
ment of the PSS and its relationship with sinus commu-
nicans (Fig. 2). Furthermore, we noticed large posterior
condylar and mastoid emissary veins on the contrala-
teral side (Fig. 3). The meningioma was asymptomatic,
so no other medical action was taken.
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DISCUSSION
The development of cerebral venous drainage

pathways has been well investigated in anatomical
studies [6, 10]. However, only in recent years has the
pathway of the PSS been cited in radiologic litera-
ture [5]. The IJV is the foremost vessel of cerebral
venous drainage. It is shaped by the merging of the
lateral sinus inion with the inferior petrous vein. The
transverse sinus begins at the inion, passes lateral-
ward and forward, in a slight curve which is convex
upward, to the base of the petrous part of the tem-
poral bone [13]. The sigmoid sinus drains from the
transverse sinus and begins beneath the temporal
bone and follows a tortuous course to the jugular

foramen, at which point the sinus becomes continu-
ous with the IJV (Fig. 4). As mentioned by Marsot-
-Dupuch et al. [8], these sinuses are underdeveloped
during early foetal life and maintain their small cali-
bre until 2 years after birth. Variations in the course
of the sigmoid sinus appear to arise during the 8th

and 9th months of foetal life and are influenced by
the development of the cerebellum.

Figure 2. Magnetic resonance 2D venography. Hypoplasia of the
transverse sinus (arrowhead). Presence of the petrosquamosal
sinus and its relationship to the sinus communicans (arrow).

Figure 1. Meningioma along the posterior portion of the falx (arrow);
A. Magnetic resonance 2D venography; B. T1 3D post gadolinium.
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The evolvement of the encephalic veins and their
extracranial drainage is Daedalean in humans [14].
The main vessel network of the early embryo ad-
vances in three layers. The superficial vessels drain
into the external jugular vein as the middle and deep
vessels derivate into the IJV. Emissary veins are com-
posed of the remaining connections between the
superficial and middle layers and may be crucial for
the foetal circulation. They emanate from the sig-
moid sinus and constantly on the left side, thus the
emissary veins play a major role in the equalisation
of the intracranial pressure and can act as safety

valves [12]. Large emissary veins drive to an under-
developed sigmoid sinus. It is presumed that the
horizontal and sigmoid portions of the lateral sinus
advance at diverse times and if the sigmoid segment
fails to develop, the horizontal portion would out-
go the cranium through enlarged emissary veins. In
our case, both enlarged emissary veins (the posteri-
or condylar and the mastoid) and a sigmoid sinus
of normal calibre were observed on the left side (Fig. 3).
Additionally, aplasia of the sigmoid sinus and de-
velopment of the PSS were revealed on the contra-
lateral side (Fig. 2).

The leading emissary veins are elaborate on the
supra, middle, and inferior thirds of the sigmoid si-
nus. Thus the triplets of these venous pathways are
the lower or posterior condylar vein, which outgoes
just above the jugular bulb, the middle or mastoid
emissary vein, the most constant of which crosses
the mastoid foramen and consolidates the sigmoid
sinus with the posterior auricular or occipital vein,
and a tiny vessel, the upper petrosquamosal emis-
sary vein, initiating at the connection of the trans-
verse and sigmoid sinus.

Emissary vein canals can become thickened in any
case of abnormally vascular high-flow or in severe hy-
poplasia or even aplasia of the jugular veins, which may
occur in abnormalities of the skull base such as cranio-
synostosis [7]. The thickened veins can also give a loud
”venous” pulsatile bruit according to the degree of their
expansion, characteristic in vascular tinnitus [9]. It is
hypothesised that the vulnerability of these abnormal
veins during middle ear surgery or translabyrinthine
routes to the posterior fossa may cause uncontrollable
surgical bleeding or postoperative thrombosis of the
sigmoid sinus. Furthermore, retrograde spread of in-
fection or tumours of the external auditory canal may
be promoted by this developmental venous variant.
Therefore, its description should be systematically in-
cluded in temporal bone computed tomography (CT)
and cerebral MR venography [11].

The diameter of these veins may occasionally be
as large as 2 to 4 mm [8]. The PSS initiates at the
unification point between the transverse and sig-
moid sinuses, coursing horizontally above the
petrosquamosal suture of the temporal bone, which
is located at the union of the petrous and squa-
mous bones and plays a major role in the varia-
tions of mastoidectomy [4]. One report has de-
scribed a remaining vascular tract in the midpor-
tion of the petrosquamosal suture, arising from an
ascending branch of the occipital artery and show-
ing possible cessation of the embryologic develop-

Figure 3. Magnetic resonance 2D venography revealing enlarged
emissary veins (the posterior condylar and the mastoid) and
a sigmoid sinus of normal calibre on the left side.

Figure 4. Normal appearance of the lateral sinus.
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ment causing the persistent PSS [3]. The PSS ends
via the foramen retroarticulare, and through this
the blood flowing in the PSS is directed into the
retromandibular vein and then into the external
jugular vein [2]. In our case a large PSS was no-
ticed on one side in close relationship to the sinus
communicans (Fig. 2).

In one study an abnormal vessel was found
originating from the sigmoid sinus of each patient.
The vessels coursed anteroinferiorly over the su-
perior portion of the temporal bone and termi-
nated near the posterior part of the temporoman-
dibular joint [15].

Some results from various studies suggest that
transverse sinus flow gaps or aplasias can be ob-
served in approximately 24% of the normal popula-
tion on MR imaging. The rate of these gaps in nor-
mal subjects must be kept in mind as it can be
a source of misdiagnosis in cases of suspected dural
sinus thrombosis [1]. It is also believed that in the
deformities of the semicircular canals, the incidence
of the PSS is quite high. The PSS presents a risk for
cochlear implant surgery which can be detected by
the neuroradiologist in advance. Venous CT angio-
graphy is advisable in certain cases. The previous
assumption that persistent PSS is encountered more
frequently in cases of skull base deformity can be
affirmed in the special situation of complete apla-
sia of the semicurcular canals. The study showed the
coexistence of PSS development and complete apla-
sia of the semicircular canals at about 81% [5].

CONCLUSIONS
In conclusion, the PSS is a rare finding in humans,

and parts of its embryological constituents may per-
sist into adult life. More infrequently it may become
a major outflow trail of the transverse sinus when the
sigmoid sinus is underdeveloped or absent, convert-
ing the external jugular vein to the foremost encepha-
lic outflow pathway in the affected side. Modern im-
aging techniques allow the exact recognition of the
PSS, which, especially when outsized, may be of clini-
cal importance as it may represent a haemorrhagic
hazard during surgical procedures of the mastoid re-
gions. Extreme care should also be taken during surgi-
cal procedures, as the sacrifice of this outflow path-
way could lead to fatal venous ischaemic and haem-
orrhagic consequences. Knowledge of the anatomy of
the PSS and its variations in adult humans is therefore
significant for anatomists and clinicians.
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