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Congenital Agenesis of the Stapes: A Rare Cause of Conductive Hearing Loss
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Introduction: Congenital agenesis of the stapes is a rare cause of conductive hearing loss. Computed tomography plays an essential 
role in the positive diagnosis and in the assessment of associated malformations.

Case Report: We report the case of left stapes agenesis revealed by congenital conductive hearing loss in a 3-year-old girl.

Discussion: Congenital agenesis of the stapes is a rare congenital malformation. It is often associated with malformations of the 
facial nerve canal and the ossicular chain. Computed tomography allows a detailed assessment of the inner ear and middle ear, pro-
viding a non-invasive alternative to exploratory tympanotomy. Treatment is based on bone-conduction hearing devices or surgical 
reconstruction.

Conclusion: Computed tomography plays a key role in the diagnosis of stapes agenesis and associated malformations, allowing 
better therapeutic planning.
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Introduction
Congenital agenesis of the stapes is a rare congenital malforma-

tion revealed by conductive hearing loss. It is often associated with 
abnormalities of the facial nerve canal and the ossicular chain. 
Computed tomography plays a crucial role in the positive diagnosis 
of stapes agenesis and associated malformations [1-3].

We report the case of left stapes agenesis revealed by conduc-
tive hearing loss.

Clinical Observation
A 3-year-old girl presented with her parents for evaluation of 

left-sided hearing loss present since birth. Clinical examination 
showed normal external auditory canals and tympanic membranes. 
Auditory evoked potentials demonstrated left-sided deafness.

Computed tomography of the temporal bones revealed left sta-
pes agenesis (Figures 1 and 2).
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Figure 1: Computed tomography of the left temporal bone. Axial reconstruction showing agenesis of the stapes.

Figure 2: Computed tomography of the left temporal bone. Coronal reconstruction showing agenesis of the stapes.
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The patient was eligible for surgical treatment given the absence of malformation of the oval window. The proposed treatment was 
placement of a piston via an endaural approach under general anesthesia (Figure 3).
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Figure 3: Postoperative axial CT scan of the left temporal bone demonstrating a piston in place.

Discussion
Congenital agenesis of the stapes is a rare malformation re-

sponsible for conductive hearing loss, with no progressive char-
acter and no history of otitis. Agenesis may occur in isolation or 
be associated with Turner syndrome or CHARGE syndrome (colo-
boma, heart defect, choanal atresia, retarded growth and develop-
ment, genital hypoplasia, ear anomalies/deafness) [4]. The most 
widely accepted theory is anterior displacement during develop-
ment of the facial nerve, which interposes between the otic capsule 
and the stapes blastema during the 5th and 6th weeks of gestation, 
preventing the contact required for oval window development. 
The consequence is oval window agenesis and stapes malforma-
tion [3].

Computed tomography constitutes a non-invasive alternative to 
exploratory tympanotomy by allowing detailed evaluation of the 
inner ear and middle ear, including the ossicular chain, with good 
correlation with surgical findings. CT therefore plays a crucial pre-
operative role in therapeutic decision-making [4].

Exploration of the middle ear remains the gold standard for 
evaluating middle ear malformations and for confirming CT find-
ings to verify the feasibility of surgical treatment [4].
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On computed tomography, stapes agenesis appears as com-
plete absence resulting in ossicular chain discontinuity. The oval 
window may be normal, absent, or dysplastic. Several ossicular or 
facial nerve canal anomalies may be associated [1]:

•	 Stapes: Posterior displacement toward the pyramidal 
eminence, absence of the head, neck, and crura, absence 
of the footplate, rudimentary appearance, loop-shaped, 
amorphous, or incorporated into the facial nerve canal;

•	 Incus: Fixation to the epitympanic wall, absence of the 
long process and lenticular process, shortening or curva-
ture of the long process, incudomalleolar fusion;

•	 Facial nerve canal: Total or partial overhang of the oval 
window, dehiscence, partial absence, bifurcation, hypo-
plasia, and persistence of the stapedial artery. Coronal re-
constructions better identify facial nerve canal and oval 
window anomalies [1].

Treatment is mainly based on bone-conduction hearing de-
vices, transcutaneous or percutaneous, or surgical reconstruction. 
The latter consists of performing a vestibulotomy above the pre-
sumed site of the oval window, followed by placement of a piston. 
However, reconstruction is contraindicated in cases of low posi-
tion of the tympanic segment of the facial nerve covering the oval 
window, total absence of the oval window, or absence of the round 
window. In addition, prosthesis placement requires an intact incus 
with an appropriate distance between the incus and the vestibu-
lotomy site [4].

Conclusion
Congenital stapes agenesis is a rare malformation. Computed 

tomography plays a key role in its diagnosis and in the identifi-
cation of associated middle ear malformations, allowing selection 
of patients eligible for surgery. Bone-conduction hearing devices 
constitute a good alternative to surgery when it is contraindicated.
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