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ABSTRACT

The transmission of sound waves across the tympanic cavity is mediated by three auditory ossicles which include;
malleus, incus and stapes in a latero-medial sequence. These auditory ossicles transfer the sound vibrations in the
tympanic membrane from the middle ear to the inner ear. They are located in the petrous part (pars petrosa) of the
temporal bone and in the dorsal aspect of the tympanic membrane and form a chain across the tympanic cavity
from tympanic membrane to fenestra vestibule (oval window). The study was aimed at providing the
morphological variations of stapes in male cadaver. The middle ear of 20 adult male cadavers from the
Department of Anatomy of various Universities in Nigeria were dissected bilaterally and 27 Stapes (R=10, L=17)
were obtained to investigate their morphologic characteristics. The morphologic observations on the stapes
showed different variations of all, one stapes did not have foramen obturatum. The knowledge of the variations of
the stapes will provide insight for the surgeons during ear surgery which may have been congenitally absent,
malformed, fixed, disrupted or destroyed by trauma or diseases.
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INTRODUCTION

Ear is an organ that exhibits complicated organization in
all organisms in terms of its anatomical and functional
features.! The Ear plays an important role in body
balance.***#®l The transmission of sound waves across
the tympanic cavity is mediated by three auditory
ossicles which include; malleus, incus and stapes in a
latero-medial sequence.®*” Auditory ossicles transfer
the sound vibrations in the tympanic membrane from the
middle ear to the inner.®%" The stapes is located in the
petrous part (pars petrosa) of the temporal bone and in
the dorsal aspect of the tympanic membrane.***412 The
stapes consists of head (caput stapedis), neck, two legs
(crus anterior and crus posterior) and footplate (basis
stapedis). Whereas the head of the stapes articulates with
the lenticular apophysis of the incus in a shallow, ball-
and socket cartilaginous joint, the footplate has a fibrous
articulation with the rim of the oval window by means of
the annular ligament,[*314413]

Globally, over 5% of the world population (430 million)
require improvement to address their disabling hearing
loss (432 million adults and 34 million children).l*"!
W.H.O estimated that by 2050, 2.5 billion people
worldwide or one in four people will be living with some
degree of hearing loss. Nearly 80% of people with
disabling hearing loss live in low and middle-income
countries and Nigeria with the largest population in
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Africa falls into this category.'® Therefore, Nigeria
needs more than 32 million hearing aids per year.™*®!

Many congenital malformations of the stapes have been
reported to cause hearing problems."*819%201 Tq restore
appropriate  sound transmission, ossicular chain
reconstruction has to be perform using delicate
alloplastic ~ titanium  prostheses.”*? by  the
otolaryngologists which can bring a significant
improvement in conductive hearing loses due to ossicular
erosion.[?24

MATERIALS AND METHOD

The study was carried out on 27 Stapes (R=10, L=17)
from 20 unidentified adult male cadavers from the
Department of Anatomy of various Universities in
Nigeria.

The stapes were obtained manually after dissection of the
petrous part of temporal bone using Cobbler’s Cut
Method.[®! The head of the cadavers were severed first
from their bodies using handsaw for easy maneuvering
then the calvaria was removed and the brain taken out to
expose the petrous part of the temporal bone. Removal of
the intact temporal bone from the skull was done by
opening the zygomatic-temporal suture using a chisel.?
The chisel was placed through the parieto-temporal
suture and pushed on the lateral side making the
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temporal bone rid from the skull. The temporal bone
were placed in an upright position with the squamous
part as its base and the petrous part as apex. The chisel
was placed between the squamous part and the petrous
part of the bone and hit gently with a hammer till the
time there appears a crack (cobbler’s cut) in between the
two parts of the temporal bone.

Then with precise and gentle manual force these two
portions were easily separated in two unequal halves of
the middle ear; the lateral and medial parts. The lateral
part bears the tympanic membrane and two ossicles
(malleus and incus) while the medial part bearing the
stapes. The stapes were easily picked up from the
exposed parts with fine forceps cleansed and dried.
Photographs were taken with a digital camera.

Fig 1: Diagram showing harvested Stapes.

RESULTS

In this study, the morphological data were based on
observation (fig. 1). The Stapes had maximum
morphological variations in the middle ear ossicle. The
variations of stapes were in the hole (foremen
obturatum), neck and the cruses (fig. 1). The hole of
stapes (foremen obturatum) was circular, oval, triangular,
tunnel shaped and without hole (fig. 2). The stapes had
no neck, a short or a long neck (fig. 3). The cruses of the
stapes had symmetry or asymmetry (fig. 4).

Fig. 2: The hole variations of the stapes. The circular
hole (A & C), oval hole (D), triangular hole (E),
tunnel shape (B & F) or without hole (G).

Fig. 3: The neck variations of the stapes. The stapes
without neck (A), with long neck (B & E) and short
neck (D).

Fig. 4: The cruses variations of the stapes. The stapes
had symmetry (A, B & C) and asymmetry (D, E & F)
Cruses.

DISCUSSION

There are general anatomic explanations about the
middle ear ossicle in anatomy textbooks. However, there
are few studies in the literature on individual differences
in these ossicles and these studies were on either adult or
different species.””! Congenital malformations of middle
ear ossicles can cause hearing problems. The aim of
middle ear surgery is to eradicate a disease or improve
hearing, or often a combination of both. This way,
middle ear surgery can have a substantial positive impact
on a patient’s quality of life. On the other side, middle
ear surgery can be associated with a number of severe
complications such as hearing impairment and deafness.

It was found in the present study that the stapes had
variations.?® These variations could be in the neck, the
cruses and the foremen obturatum of the stapes. In
addition to these variations, a stapes without the hole
(foremen obturatum) was found in the present study. As
a result, it could be concluded that the stapes had most
variations in view of morphological variations.

CONCLUSION

The middle ear diseases and surgery can be associated
with a number of complications; the most important ones
being hearing deterioration or deafness, dizziness, facial
palsy and life-threatening intracranial complications. To
minimize risks, a solid knowledge of and respect for
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neurootologic structures is essential for an otosurgeon
who must train him or herself intensively on temporal
bones before performing surgery on a patient. The
knowledge of the variations of the stapes will provide
insight for the surgeons during ear surgery which may

have been congenitally absent,

malformed, fixed,

disrupted or destroyed by trauma or diseases.
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