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A CT study was performed on 8 foetuses aged between 20 and 38 weeks. In
foetuses at the 20th week the semicircular canals, the spiral canal of the cochlea
and the initial (labyrinthine) part of the facial canal are visible. At week 24 the
tympanic part of the facial canal is observed. In the 31st week the cochlea is
divided into 2 compartments, and in the 38th week the vestibular aqueduct and
osseous labyrinth are seen.
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The conventional postero-anterior projection of
the developing osseous labyrinth is not precise in
radiological investigations due to the overlapping of
the cranial bones on the middle and posterior crani-
al fossae. Computed tomography permits detailed
visualisation in intact material of structures which
are small or deeply set [4, 5, 7]. In such studies the
osseous labyrinth, parts of the facial canal and the
tympanic cavity with auditory ossicles can be well
documented [1, 2, 4].

MATERIAL AND METHODS
Computed tomography of the posterior cranial

fossa was applied in 8 foetuses aged between 20 and
38 weeks. The foetuses were from the collection of
the Department of Anatomy, Poznań. The study was
made in the CT Laboratory for Regional Lung Disease,
Poznań. Picker CY PO 2000 Apparatus was used to
scan the specimens in 1mm thick sections.

RESULTS
In the foetus in the 20th week the semicircular

canals and the spiral canal of the cochlea are seen
on serial cross-sections through the pyramid of the
temporal bone (Fig. 1). On the posterior surface of

the pyramid a wide internal acoustic meatus is ev-
ident. Posteriorly to the spiral canal of the cochlea
a narrow space corresponding to the vestibulum is
observed. Between this space and the cochlea there
is a fissure which is an initial (labyrinthine) part of
the facial canal (Fig. 2).

At week 24 anteriorly to the lateral semicircular
canal and between this and the tympanic cavity there
is a narrow space forming the tympanic part of the
facial canal (Fig. 3).

In the foetus aged 31 weeks there is a distinct,
thin spiral osseous lamina inside the spiral canal of
the cochlea arising from the base of the modiolus
and dividing the spiral canal into the scala tympani
and the scala vestibuli (Fig. 4).

In the foetus in the 38th week the internal aper-
ture of the vestibular aqueduct is visible as a nar-
row opening on the posterior surface of the pyra-
mid laterally to the internal acoustic meatus. With-
in the osseous labyrinth this aqueduct passes ante-
riorly to the anterior semicircular canal towards the
vestibule. The vestibular aqueduct extends from the
vestibule to the subdural space and terminates in
the external aperture of the vestibular aqueduct on
the posterior surface of the pyramid. At this time all
structures of the osseous labyrinth are evident.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Via Medica Journals

https://core.ac.uk/display/268452023?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


282

Folia Morphol., 2003, Vol. 62, No. 3

DISCUSSION
Arnold and Lang [1], applying 3D computed to-

mography, described the osseous labyrinth in 10-week-
old foetuses. Nemzek et al. [3] noted that the cochlea,
vestibule and lateral semicircular canal were not ossi-
fied in the foetus in the 21st week. Spector and Ge [6]
observed the beginning of ossification in the facial ca-
nal in a foetus aged 21 weeks. In the present study it
was shown that the various parts of the facial canal

ossify at different periods. All the components and com-
partments of the osseous labyrinth are clearly evident
by the 38th week.

REFERENCES
1. Arnold WA, Lang T (2001) Development of membranous

labyrinth of human embryos and fetuses using comput-
er aided 3D reconstruction. Ann Anat, 183: 61–66.

2. Eby TL, Nadol JB (1986) Postnatal growth of the hu-
man temporal bone. Implications for cochlear implants
in children. Ann Otol Rhinol Laryngol, 95: 356–364.

Figure 1. Foetus aged 20 weeks; A — spiral canal of cochlea, an-
terior (B) and posterior (C) semicircular canals.

Figure 2. Foetus aged 20 weeks; A — internal acoustic meatus,
B — initial part of facial canal between vestibule (C) and cochlea (D).

Figure 3. Foetus aged 24 weeks; A — tympanic part of facial
canal, B — tympanic cavity, C — semicircular ducts.

Figure 4. Foetus aged 31 weeks; A — spiral osseous lamina.
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