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Prevalence of clinically important posterior fossa
emissary veins on CT angiography
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ABSTRACT

Purpose: We assessed the prevalence of the clinically important posterior fossa emissary veins detected on computed
tomography (CT) angiography. Materials and Methods: A total of 182 consecutive patients who underwent 64-slice
CT angiography were retrospectively reviewed to determine the clinically important posterior fossa emissary veins.
Results: Of 166 patients, the mastoid emissary vein (MEV) was not identified in 37 (22.3%) patients. It was found
bilaterally in 82 (49.4%) and unilaterally in 47 (28.3%) patients. Only six patients had more than one MEV that were
very small (<2 mm), and only five patients had very large (>5 mm) veins. The posterior condylar vein (PCV) was not
identified in 39 (23.5%) patients. It was found bilaterally in 97 (58.4%) and unilaterally in 30 (18.1%) patients. Only
15 patients had a very large (>5 mm) PCV. The petrosquamosal sinus (PSS) was identified only in one patient (0.6%) on
the left side. The occipital sinus was found in two patients (1.2%). Conclusions: The presence of the clinically important
posterior fossa emissary veins is not rare. Posterior fossa emissary veins should be identified and systematically
reported, especially prior to surgeries involving the posterior fossa and mastoid region.
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Introduction

Emissary veins are valveless veins that pass through
cranial apertures. Along with the internal jugular vein,
they participate in the extracranial venous drainage of
the dural sinuses of the posterior fossa or play roles in
jugular vein aplasia and thrombosis.™

The mastoid emissary vein (MEV), posterior condylar
vein (PCV), petrosquamosal sinus (PSS), and occipital
emissary vein (OEV) are the major posterior fossa
emissary veins. It is important to recognize and describe
these veins to prevent complications during surgeries.*’!

Few case series have investigated emissary veins in
patients with inner ear malformations and craniofacial
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syndromes.!*” The prevalence of the posterior fossa
emissary veins on computed tomography (CT)
angiography in the general population has not been
reported. We investigated the prevalence of the major
posterior fossa emissary veins on CT angiography.

Materials and Methods

This retrospective study had institutional review
board approval, with a waiver of the informed consent
requirement. The CT data of 182 patients who underwent
64-slice CT angiography from September 2011 to
August 2012 were retrospectively reviewed to identify
the major posterior fossa emissary veins. Patients were
referred for CT angiography because of various vascular
pathologies.

All CT angiography examinations were performed
using a 64-slice CT scanner (Aquilion 64; Toshiba
Medical Systems, Tochigi, Japan) from the aortic arc
through the cerebral vertex. All images were obtained
with previously reported dose-reduction techniques.!
In preparation for the study readings, all multidetector
CT angiography data were transferred from the archive
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to a workstation (Aquarius Workstation; TeraRecon,
San Mateo, CA) via internal network connections,
providing 3D postprocessing options, multiplanar image
reformatting (MPR), and maximum intensity projections.
Images were separately reviewed by two radiologists.
The images were reassessed to reach a consensus on all
findings.

All the veins and canal were also evaluated by obtaining
thin MPR images (1 mm collimation, bone window,
sharpest filter). These setting allowed good delineation
of the emissary veins and venous canals.

The bilateral posterior fossa emissary vein canals and
veins (MEV, PCV, PSS, and OEV) and venous canal
anomalies were evaluated as follows.

The MEV originates from the sigmoid sinus, crosses the
mastoid foramen, and drains into the posterior auricular
or occipital vein [Figure 1]. The MEV was classified
according to its size and was considered to be small when
it was <2 mm, medium when it was between 2 and 5 mm,
and large when it was >5 mm.

The PCV usually originates from the superior bulb of
the internal jugular vein, courses along the PCV canal,
and drains into the deep cervical vein. It also connects
with the horizontal portion of the vertebral artery venous
plexus [Figure 2]. The PCV was classified according to its
size and was considered to be small when it was <2 mm,
medium when it was between 2 and 5 mm, and large
when it was >5 mm.

The OEV is located at the midline and connects the
transverse sinuses near the confluens sinuum region to
the suboccipital plexus [Figure 3].

Figure 1: The mastoid emissary vein crosses the mastoid canal (arrow)
and runs between the sigmoid sinus and the posterior auricular vein
(double arrows)

The PSS arises from the transverse sinus or upper part
of the sigmoid sinus, courses along the petrosquamosal
fissure, and drains either into the retromandibular
vein through the postglenoid foramen or into the
pterygoid venous plexus through the foramen ovale
[Figure 4].

Results

Of the 182 patients evaluated, 16 were subsequently
excluded (13 had inadequate image quality mainly
due to patient movement and technical problems, and
3 underwent mastoid region and/or posterior fossa
surgery prior to the CT angiography). The mean age of
the remaining 166 patients (76 females, 90 males) was
52.7 years.

Table 1 outlines the prevalence of the MEV and the PCV
on CT angiography. Table 2 shows the distribution of
the detected MEV/canal and PCV/canal according to
their diameters.

The MEVs were not identified in 37 (22.3%) patients.
It was found bilaterally in 82 (49.4%) and unilaterally
in 47 (28.3%) patients. Unilateral left-sided MEVs were
more common (1 =29) than unilateral right-sided MEVs
(n=18). Only six patients had more than one MEV that
were very small (<2 mm). Of all MEVs, only five were
very large (>5> mm) (two on the right side and three on
the left side).

The PCV were not identified in 39 (23.5%) patients. It
was found bilaterally in 97 (58.4%) and unilaterally
in 30 (18.1%) patients. The number of unilateral
right-sided PCVs was slightly higher (n = 18) than
unilateral left-sided ones (n = 12). Of all PCVs, only
15 were very large (>5 mm) (5 on the right side and 10
on the left side).

Figure 2: Multiplanar image reformatting (a) and 3D volume rendered
(b) Images of the same patient show that the left large posterior
condylar vein courses along the posterior condylar vein canal (arrow
in a), originates from the superior bulb of the internal jugular vein, and
drains into the deep cervical vein (double arrows in b). It connects with
the horizontal portion of the vertebral artery venous plexus (arrow in b)
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Figure 3: The occipital emissary vein canal (arrow) connects the
transverse sinuses near the confluens sinuum region to the suboccipital
plexus

Table 1: Prevalance of the MEV and PCV on CT
angiography

Emissary % (no of patients)

vein MEV PCV
Absent 22.3 (37) 23.5(39)
Bilateral 49.4 (82) 58.4 (97)
Unilateral 28.3 (47) 18.1 (30)
Right-sided 10.8 (18) 10.8 (18)
Left-sided 17.5 (29) 7.2 (12)

MEYV - Mastoid emissary vein, PCV - Posterior condylar vein,
CT - Computed tomography

The PSS was identified in only one patient (0.6%) on
the left side. The occipital sinus was found in only two
patients (1.2%).

Discussion

Unrecognized major posterior fossa emissary veins
can cause surgical complications such as bleeding,
air embolism, retrograde spread of infection or
tumors, and fatal increases in intracranial pressure.**
Systematic evaluation of these veins prior to mastoid
region and/or posterior fossa surgeries is clinically
important. These veins are reportedly frequent in
patients with inner ear malformations and craniofacial
syndromes, but their prevalence in the general
population has not been reported. We identified the
prevalence of the major posterior fossa emissary veins
on CT angiography.

CT angiography is a valuable tool for assessing the
emissary veins and venous vascular canals. It is superior
to MR venography in depicting venous structures with
slower flow and smaller diameters.”! It also has the
advantage of imaging the bony canal.

Figure 4: Curved planar reformation shows the petrosquamosal sinus
that course along the petrosquamosal fissure (arrows) at the lateral
part of the superior surface of the petrous bone

Table 2: The distribution of the detected mastoid
emissary vein/canal and posterior condylar vein/canal
according to their diameters

Diameter % (no of veins/canals)

(mm) MEV PCV
<2 77 (168) 50.2 (113)
2-5 20.6 (45) 43.1 (97)
>5 2.3 (5) 6.7 (15)

MEYV - Mastoid emissary vein, PCV - Posterior condylar vein

The MEV was found bilaterally in 82 (49.4%) and
unilaterally in 47 (28.3%) patients in our study.
A previous study identified the MEV in 82% of patients
on temporal CT.®! However, their results concerned
the incidence of the bony canal, not the emissary veins,
and they did not classify these veins according to their
diameter.

Persistent PSS was found in 1% of patients on routine
temporal CT examinations, as noted by Koesling
et al.,® and in up to 23% of corrosion casts, as noted
by San Millan Ruiz et al.”! In contrast to anatomical
studies, radiological identification of posterior
fossa emissary veins is quite uncommon.!'*!!! They
are usually observed in patients with inner ear
malformations or craniofacial syndromes.'* In the
present study, which included only patients without
these anomalies, only one patient (0.6%) had a
unilateral left-sided PSS.

The frequency of PCV and OEV has not yet been
published. The PCV and MEV were the most common
emissary veins observed in our study. We classified the
MEYV and PCV according to their diameter. The diameter
of the emissary vein should be determined because it
may help plan the surgical approach.'! The diameter
of the MEV may be important because this vein is a
potential target for cannulation during endovascular
procedures involving the transverse or sigmoid sinus.["
In addition, a large MEV and PCV may be associated
with pulsatile tinnitus.[''7]
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Describing the posterior fossa emissary veins before
surgery is very important because they are potential
sources of intense bleeding and air embolism formation
during surgical procedures. They can be the source of
thrombosis in the sigmoid sinus after middle ear surgery
or may cause retrograde, thrombophlebitic extension
from an infected mastoid cavity.'""®! Furthermore,
emissary veins may represent the main outflow pathway
in some cases, and particular care should be taken during
surgical procedures in these patients. Sacrificing this
outflow pathway could lead to catastrophic venous
ischemic and hemorrhagic consequences.

The present study has some limitations. First, it was
performed retrospectively. Second, it was conducted on
the basis of image interpretations performed by means of
consensus opinion. Third, because our study was based
on the analysis of radiologic images, depiction of very
small emissary veins could have been missed and was
beyond the capability of the CT examinations. Finally,
we only evaluated the major posterior fossa emissary
veins that can be evaluated on CT angiography and have
clinical importance. However, these veins are not limited
to the MEV, PCV, PSS, and OEV.

In conclusion, the prevalence of the major posterior fossa
emissary veins is not low in the general population, and
CT angiography is the best method with which to display
both an emissary vein and its canal. These veins should
be identified and systematically reported, especially
prior to surgeries that are related to the posterior fossa
and mastoid region.
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