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INTRODUCTION
AND

AIM OF WORK
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(1)

(I) Introduction and aim of work

The anatomy of the temporal bone is complex end in
many circumstences confusing. The temporal bone form
part of the lateral aspects and fioor of cranium. The
temporal bone hasg & special importance becauge it contgins

the orgsn of hearing and equilibrium.

The eim of this work is to examine the normal radio-
logicel anatomy of the temporal bone, using various radio-

logic techniques and position.

The k¥nowledge of the normal radiographic anatomy in
the various projections is indispengable for the recognition

and evelution of the Pathologicel conditions.

The conventional radiological examination of the
temporal bone often provide useful informetion to assess
the gignificance of preumetization, but confusing any changes
in *he ossicles or the labyrinth end it is importsnt to say

that the disedvantage of these methods 15 ¢ t =mall

Central Library - Ain Shams University



(2)

structures gre lost by the superimposition of larger
gtructures and dense Or more calcified structures will

obscure thoge of lesser dengity.

Tomography of the temporal bone ig often the only
way of assessing the anatomical detail of the temporal
bone. It is the method of examining tissue structures by
blurring out objects above and below the desired plane.
Temographic studies sre valuable for the diagnogis of the
ear diseases which can not be visualized with conventionel

radiographs.

Since the introduction of high=resoluticn computed
Tomography (with which details significantly smaller than

1 mm can be resolved), CT has been applied more and more

to examination of the petrous bone,

Small structures is now seen much better than with
tomography. Even tiny soft tissue such as the muscles of
the middle ear are visualized, distinctly. This method

used to show the finest detail of the temporal bone.
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BASIC ANATOMY

AND

DEVELOPMENTAL
REVIEW
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(II) Bagic anatomy of the temporal
bone and orgens of hearing

(with developmental review)

Development of temporal bone

Temporal bone develops in four separate piecesg, two
in membrane (Squamous and tympanic bones) and two in

cartilage (Styliod process and petromestiod bone). (last 1977).

Temporal bone is formed primarily from the capsule of
the inner ear which ig part of the primitive chondrocranium,

(Petie, 1953),

The squamoug temporal bone arises from a center about
the eighth week of the feetal life. It then extepnds into

the zygomatic arch.

The perlotic capsule (later petrous bone) ogsifies in

cartilege from four centers, beginning about the fifth month

of faetal 1life. It consists of porous bone by sixth month,
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The styloid process which ig derivative of the
second or hyoid arch, ossifies in certilege, (Anson &

Davies 1980).

The tympanic portion is developed together with

the external auditory meatug. (Semuel, E. 1969).

The mastoid process is abgent at birth,so that the
facial nerve emerging from the stylomastoid canal is

superficial e (Figure.l) (Anson & Davies 1980).

The mestoid process is & postnatal structure and
begins to develop during the second year of life asg g result
of downward extension of cells ariging from the sguamous
povtion and partially by extensions of cells from the
petrcus portions, With further maturatior of the mastoid,
the thin, incomplete infantile ring that coo stitutes the
tymparic portion of bone grows laterally i inferiorly to
form the osseous extension of cartilaginous auditory cansal.

(Figure.2) (Bergeron,T.R, 1984).
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(Figure :1) Temporal bone at birtn, lateral view .
1- Petro-squamous suture. 2o- mandibular fossa.
5= Petrous apex. 4~ Tempagic bone
5- bStylomastoid foramen. o= Cribriform area
over antrum. 7- Petrosa.
(Quoted from Anson & Bast 1980).

(Figure.2) Temporal bone of adult.
(1) Tympanosquamous suture. (2) mandibylar fossa.
(3) articular tubercle. (&) vaginal process.
(5) Styloid process. (6) Stylomastoid foramen.
(7) Mastoid process. (8) mastoid suture.
(9) Mastoid foramen. (10) Gribriform area.
(11) Suprameatal spine. (12) Temporal line.
(quoted from Anson & Bast 1980).

o~
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Development of Pneumstic cellg of the temporel bone:=

The air cells of the temporal bone develops as out
pouchings from the tympanum, epitympenum, antrum end
Bustachian tube. Epithelium-lined evaginations begin to
appear from the entrum as early as 34 weeks in the faetus.
However, it is not until air enters the middle ear at birth,
permitting the looge embryonic connective tissue to condense
end thin, tha£ pneumatization accelerates, continuing
throughout infancy and early ehildhood. In petrous apex,

pneumatization mey continue into early adult life,

Pneumatization of the mastoid process occurs by
epithelium lined projection into goft tissue between spicules

of new bone. From the entrum grow zlr cells of thg mastoid

brocess and squama,

From the antrum and the epitympenum cells grow into

the root of the zygoma and into the base of the petrous
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Pyramid around the semicircular cenals. From the floor
of the tympanum, cells extend below the Eustachian tube,
From the anterior aspect of the tympanum, cells extend
in front of, behind and above the carotid ertery and
often in front of end above the cochlea, medinslly into

the petrous apex. {Anson & Bast 1980).
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Levelopment of the Laxr

The developmental history of the ear is remarkable,
The inner ear ig the only organ that reaches full adult
size and complete differentiation by midterm, even before
the tiny faetus hag become a vigble premature infent. The
labyrinthine capsule end ossicles are the only parts of the

Osseous skeleton that retain primitive endochondral bone

- throughout the 1ife gpan of the individual. (Anson & Bast

1380).

Development of the external egr:-

The auricle developg around the first branchial grogve
from six knoblike outgrowths from the firgt and gécond
branchial arches, which appear in the Sixth week of embryonic
life and then gredually fuse by the third month to form the

suricle. (Figure 3) (inson & Bast 1980).

The external acoustic meatus ig developed from the

dorsal end of the hyomandibuler or first branchial groove,

Central Library - Ain Shams University



L

(Figure.3) Development of the auricle.

(A) The primordial elevations of the first and
second arches.

(1) Otocyst. (2) Mid brain,
(3) Fore brain. (4) Optic vesicle.
(5) Mandible.

(B) Which fuse. (C) To form the adult auricle.

(D) Marked with humerals to indicate the derived
barts. (1 to 6, six knoblike outgrowths from
first & second brancnial arches).

(Quoted from Anson & bast 1980),
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