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Abstract The objective was to as-
sess visibility and anatomy of the pe-
tromastoid canal in high-resolution
CT. Computed tomography images of
188 patients were reviewed for delin-
eation of the petromastoid canal. This
bony canal connects the mastoid an-
trum with the cranial cavity and
houses the subarcuate artery and
vein. The diameter, obtained in the
middle portion of the canal, was
compared with the diameter of the
vestibular and cochlear aqueduct in
all patients, and absolute values mea-
sured in 20 cases. Collimation was
1 mm in 164 and 2 mm in 24 exam-
inations. Additionally, temporal bone
of a cadaver was imaged and micro-
dissected. The petromastoid canal
was identified bilaterally in all 
164 scans that were obtained with a
slice thickness of 1 mm. In 5 of the
24 patients imaged with a collimation
of 2 mm, the canal was not visible,
most probably due to partial-volume
effects. The petromastoid canal had
the same diameter as the cochlear aq-

ueduct in 42/44 (right/left), exceeded
it in 66/61 and was smaller in 
75/78 cases. In comparison to the
vestibular aqueduct it had an equal
diameter in 38/41 (right/left), exceed-
ed it in 63/61, and was rated as
smaller in 82/81 temporal bones. Di-
ameters for the canals were: petro-
mastoid canal 0.51±0.04 mm; cochle-
ar aqueduct 0.57±0.03; and vestibular
aqueduct 0.63±0.06 mm. Microdis-
section of the specimen revealed the
entire course of the canal and demon-
strated a similar appearance of the
structure as in the images. The petro-
mastoid canal can easily be identified
on high-resolution, thin-slice CT im-
ages. Knowledge of the anatomy of
this bony canal prevents misinterpre-
tation as pathological structure, such
as fracture line, which might occur if
this structure is not known.
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Introduction

Advances in the field of CT have revolutionized the
evaluation of the middle and inner ear in the past two de-
cades [1, 2]. High-resolution CT of the temporal bone
has become the standard imaging technique for patients
presenting with symptoms related to the labyrinth [3].
For interpretation of the images and accurate assessment
of pathological changes, knowledge of the normal ana-
tomical appearance of this complex region is crucial.

Numerous studies addressing the small structures of the
temporal bone have contributed to increased understand-
ing of the radiological anatomy [4, 5, 6]; however, only a
limited number of reports consider the petromastoid ca-
nal, which is also called subarcuate canaliculus [7, 8]. In
radiology textbooks this bony canal is usually not men-
tioned and most often it is ignored in the routine inter-
pretation of temporal bone scans.

The petromastoid canal connects the posterior fossa
and the mastoid antrum and contains the subarcuate ar-
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tery and vein. It arises from the subarcuate fossa, which
is located superior to the internal auditory meatus at the
posterior rim of the temporal bone, and passes between
the two branches of the superior semicircular canal. It
curves slightly anterior before it opens into the periantral
mastoidal cells. The dura mater extends into the petro-
mastoid canal; therefore, the canal can become a path-
way for transmission of infections from the mastoid to
the intracranial cavity and is a possible location for cere-
brospinal fluid fistulas [8, 9]. Injury of the subarcuate ar-
tery during surgery can cause severe bleeding. To our
knowledge, the CT features of the petromastoid canal
have only been evaluated in small series of cadavers [8].
In recent reports it is still claimed as an inconstant struc-
ture [7, 8]. The purpose of this study was to address the
frequency and appearance of the petromastoid canal on
routine temporal bone CT scans in a series of 188 pa-
tients.

Additionally, the temporal bone of a cadaver was im-
aged with the same parameter protocol as used for evalu-
ation of the patients and microdissected thereafter, in or-
der to correlate the imaging characteristics with the ana-
tomical appearance.

Materials and methods

Computed tomography images of normal temporal bones of 
188 patients were reviewed to assess the presence and the size of
the petromastoid canal. For this purpose, scans that were diag-
nosed as being normal were selected from the archived reports of
1999–2000. Ninety-eight female and 90 male patients (mean age
43 years, age range 9 months to 93 years) comprised our study
population. In all patients both sides were investigated, resulting
in altogether 376 evaluated temporal bones.

All images were obtained on a Tomoscan AV 1 scanner 
(Philips, Best, The Netherlands) in the sequential mode. The pa-
tients were imaged in the supine position and the gantry was tilted
until a scan plane parallel to the orbitomeatal line was achieved. In
order to reduce the radiation exposure of the patients’ lenses, the
head of the patient was reclined and the most superior slice posi-
tioned infraorbitally. Thereby, direct exposure of the lenses to pri-
mary radiation was avoided. In 164 patients slice thickness was
1 mm, carried out at a 1-mm interval. In the remaining 24 patients
collimation was 2 mm. Scan parameters included a 512×512 ma-
trix, 125 mA, 120 kV, and 4-s rotation time. A sharp (bone) filter
with edge enhancement was applied. The field of view was adapt-
ed to the patients’ size and included both temporal bones.

All images were photographed using a window width of
1600 HU, centered at 400 HU.

The scans were reviewed in consensus by two experienced ra-
diologists. Both temporal bones were evaluated in all patients.
First, the presence of the petromastoid canal was assessed. In the
next step, the diameter of the middle portion of the petromastoid
canal was compared with the size of the middle portion of the ves-
tibular aqueduct and the cochlear aqueduct and scored as equal,
smaller, or wider (Fig. 1). These semiquantitative measurements

Fig. 1a–c Axial CT images of
the temporal bone. a Petromas-
toid canal (arrow). The canal
originates in the subarcuate
fossa and passes with an anteri-
or convex curve to the mastoi-
dal cells. b Cochlear aqueduct.
c Vestibular aqueduct. Arrow in
b and c is position for compari-
son of the width of the aque-
ducts with the petromastoid ca-
nal
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were obtained with a divider and carried out by the same radiolo-
gist. For statistical analysis the Kruskal-Wallis test was applied
and age dependence of the presence and width of the subarcuate
canal was assessed.

In 20 patients (10 men, 10 women; mean age 42 years) diame-
ters of the petromastid canal, cochlear aqueduct, and vestibular ac-
queduct were measured on a workstation (EasyVision, Philips,
Best, The Netherlands). For this purpose the digitally stored data
were reloaded from magnetooptical disks to the CT scanner and
transferred to the workstation via an internal network, with a 
DICOM protocol. Measurements were than carried out interactive-
ly, by placing a cursor over the middle portion of the canals.

In a cadaver, both temporal bones were scanned in the same
orientation as in the patients, applying similar scanning parame-
ters. The left temporal bone was macerated and dissected.

Results

The petromastoid canal was detected in 183 of the 
188 cases on both sides.

The canal was visible in its whole course: It arises
from the subarcuate fossa at the posterior rim of the tem-
poral bone. The orifice is located at the level of the pos-
terior branch of the superior semicircular canal, or be-
tween the two branches of the superior semicircular ca-
nal. The petromastoid canal travels between the two
branches of the superior semicircular canal, slightly de-
viated to the posterior, nonampullary crus. As shown in

Fig. 1, the shape of the entire canal is usually convex to
the anterior. This appearance can vary, such that the ca-
nal shows a straighter course in some cases. After form-
ing an anterior convex curve the canal opens into the
periantral mastoidal cells (Fig. 1a). The orifice in the
mastoidal cells is usually located more anterior than the
orifice of the canal in the subarcuate fossa; however, this
can vary, especially in cases in which the canal bends an-
terior more strongly. The mastoidal orifice of the petro-
mastoid canal is located more posterior than the orifice
in the subarcuate fossa.

Usually the petromastoid canal is completely sur-
rounded by compact bone. As a variant in patients with
strong pneumatization of the temporal bone the canal ap-
pears with a thin surrounding of compact bone, travel-
ling between mastoidal cells. In such cases it can also be
shorter, since it reaches the extended mastoidal cells af-
ter a shorter passage through the temporal bone.

In the scans, obtained with a collimation of 1 mm, the
canal was visible in all cases. In 5 of the 24 patients,
who were investigated with a slice thickness of 2 mm,
the canals could not be delineated bilaterally.

In the cadaver CT showed the same orientation,
course, and extension as in the patients. Microdissection
revealed the entire course of the canal. The appearance
of the canal resembled the imaging features (Fig. 2).

Fig. 2 a Axial CT image of left
temporal bone of the cadaver of
a 74-year-old man. The petro-
mastoidal canal (arrow) passes
through the arch of the anterior
semicircular canal, slightly
shifting to the posterior branch.
b Horizontal section through
the left temporal bone of the
cadaver. c Detail from b. The
canal opens to the retrocochlear
cells
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Scoring of the diameter of the petromastoid canal in
comparison with the cochlear aqueduct and the vestibu-
lar aqueduct was possible in all 183 patients in whom the
canal was visible on both sides. On the right side, the di-
ameter of the petromastoid canal was scored as equal to
the cochlear aqueduct in 42 patients (23%), larger in 
66 cases (35.7%), and smaller in 75 cases (41.2%). On
the left side it was equal to the cochlear aqueduct in 
44 cases (24.1%), larger in 61 patients (32.9%), and
smaller in 78 cases (42.8%). In most of the patients the
petromastoid canal was smaller than the cochlear aque-
duct (p<0.001).

In comparison with the vestibular aqueduct the diam-
eter of the petromastoid canal was scored as equal in 
38 patients (20.8%), smaller in 82 cases (45%), and larg-
er in 63 cases (34%) on the right side. On the left side
the diameter was rated as equal to the diameter of the
vestibular aqueduct in 41 cases (22.5%), smaller in 
81 cases (44.4%), and larger in 61 cases (32.9%). Again,
the petromastoid canal was smaller as the vestibular aq-
ueduct in most of the patients (p<0.001). These results
are summarized in Table 1. Rating of the size of the pe-
tromastoid canal in comparison with the cochlear aque-
duct and the vestibular aqueduct correlated significantly
for both sides (p<0.001). There was no statistically sig-
nificant age dependence of the width of the petromastoid
canal (p=0.933). Values for direct measurements of the
canal are shown in Table 2. 

The canal develops from the subarcuate fossa, which
stretches out and narrows in the first 4 years. Two pa-
tients of our study population were younger than 4 years.
In both of these patients the petromastoid canal was
wide, according to this development (Fig. 3).

Discussion

The petromastoid canal was first described in 1904 by
Mouret and Rouviere as an inconstant structure, which
straightly travels from the mastoid antrum to the intra-
cranial fossa [9]. With improving preparation techniques
the canal was more frequently found in the temporal
bone of adults [7, 10]; however, even in a recent report it
is referred to as an inconstant structure that develops
from the subarcuate fossa and “can persist in the adult”
[8]. With introduction of high-resolution CT of the tem-
poral bone into the clinical routine an extensive database
of anatomical information has become available for as-
sessment of the frequency and appearance of this canal.
We could identify the petromastoidal canal in all tempo-
ral bones of our series, which were imaged with a slice
thickness of 1 mm.

The petromastoidal canal arises from the subarcuate
fossa, which is located at the posterior rim of the tempo-
ral bone, courses between the two limbs of the superior
semicircular canal, and opens into the periantral mastoi-
dal cells. It is slightly shifted to the posterior, nonampul-
lary crus of the anterior semicircular canal and forms an
anterior convex curve. The canal is lined by dura mater
and contains the subarcuate artery and vein. The subar-
cuate artery mostly originates directly from the anterior

Table 1 Size of the petromastoid canal in comparison with the cochlear aqueduct and the vestibular aqueduct

Petromastoid canal (%)

Equal Larger Smaller

Right Left Right Left Right Left

Vestibular aqueduct 63, 34 61, 32.9 38, 20.8 41, 22.5 82, 45 81, 44.4
Cochlear aqueduct 66, 35.7 61, 32.9 42, 23 44, 24.1 75, 41.2 78, 42.8

Table 2 Size of the petromastoid canal, the cochlear aqueduct,
and the vestibular aqueduct, measured in 20 patients (10 men, 10
women, mean age 42 years). SEM standard error of the mean; SD
standard deviation. The first number in each field represents the
absolute number, while the second number gives %

Mean±SEM (mm) SD (mm)

Petromastoid canal 0.51±0.04 0.21
Cochlear aqueduct 0.57±0.03 0.13
Vestibular aqueduct 0.63±0.06 0.25

Fig. 3 A 9-month-old child. Axial CT image. The petromastoidal
canal is still wide (arrow). It attains its canaliculous shape within
the first 4 years
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inferior cerebellar artery or less frequently from the basi-
lar artery or from the internal auditory artery. It supplies
the otic capsule in the area of the semicircular canals, the
posteriosuperior wall of the vestibule, and the medial
wall of the antrum mastoideum [10]. The artery usually
has anastomoses to dural branches of the posterior men-
ingeal artery and to branches of the external carotid ar-
tery in the middle ear and to branches of the stylomas-
toid artery [11]. During surgery for removal of acusticus
neurinomas inadvertent injury of the subarcuate artery
can result in troublesome bleeding; however, due to the
well-pronounced anastomoses, coagulation of this vessel
is well tolerated.

The petromastoidal canal develops from the subarcu-
ate fossa, which is a huge cavity in the fetus. It reaches
from the posterior fossa to the region, which subsequent-
ly develops to the mastoid. In the first 5 years, the fossa
subarcuata narrows and attains a canaliculous shape [12].
In primates, it persists and houses the petrosal lobule of
the cerebellar paraflocculus [13]. The onto- and phyloge-
netic development explains that the petromastoid canal
remains dura-lined in the adult human. This feature
makes it prone to development of congenital or acquired
cerebrospinal fluid fistulas [14]. In surgical interventions,
elevation of the dura along the posterior fossa surface of
the temporal bone can result in a dural tear at the orifice
of the petromastoidal canal, which can cause a cerebro-
spinal fluid leak [8]; however, the orifice of the canal can
serve as an anatomical landmark during surgery. Assess-
ment of the position of the subarcuate canal in relation to
the other landmarks prior to surgery can be helpful for
orientation during the intervention as well as in order to
prevent inadvertent injury of the subarcuate artery.

Furthermore, the petromastoid canal gains clinical
importance as a pathway for transmission of infections
spreading from the mastoidal cells to the dura and the in-
tracranial cavity.

For interpretation of CT images of the temporal bone
in traumatized patients knowledge of the course of the
subarcuate canal is important, as this structure could be
mistaken as a fracture line.

The canal was invariably visible in scans obtained
with a collimation of 1 mm in our series. Scoring of the
diameter of the petromastoid canal demonstrated it as

having the same size as the vestibular aqueduct or being
smaller in 83% of our cases. Direct measurement re-
vealed a diameter of less than 1 mm for the petromastoid
canal (0.51±0.04 mm). The vestibular aqueduct has been
reported to measure approximately 1 mm in cadavers
[15], whereas we obtained a diameter of 0.63±0.06 from
CT scans. These results correspond to previous reports,
where the width of the petromastoid canal was found to
be approximately 1 mm in cadavers [7, 8].

Partial-volume effects can render the detection of
structures, which are half the size of the slice thickness,
impossible. This is the most probable cause for lacking
delineation of the petromastoidal canal in 5 patients in
this series. In these cases the images were obtained with a
slice thickness of 2 mm, which is double the diameter of
the canal. Correspondingly, the cochlear and vestibular
aqueduct were also not visible. This strongly supports the
argument of partial-volume effects, as these canals are
known to be invariable structures. The petromastoidal ca-
nal was delineated in all patients when imaged with a
slice thickness of 1 mm. Therefore, the petromastoid ca-
nal has to be considered as a structure that is regularly
visible within the temporal bone on high-resolution CT.

Comparison of the width of the petromastoid canal
and the vestibular and cochlear aqueduct showed no age
dependence. In our study population, only 2 patients were
younger than 4 years. In both of these cases, the petro-
mastoid canal was still wide; however, no statistical sig-
nificance could be found, according to the small number
of young children in this series. These results support that
the petromastoid canal remains unchanged in the adult af-
ter it achieves its diameter in the young child [12].

In conclusion, the petromastoid canal is easily identi-
fied in its entire course on axial high-resolution CT im-
ages with a slice thickness of 1 mm, obtained at the level
of the superior semicircular canal. Knowledge of the
anatomy of this structure prevents misinterpretation and
can facilitate diagnosis, as this structure has clinical im-
portance for development of cerebrospinal fluid fistulas
and transmission of infections. Furthermore, it serves as
an anatomical landmark for surgical interventions.
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