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ABSTRACT
Objectives: To report a case of congenital oval window aplasia (COWA) in a Filipino adult 
presenting with  unilateral maximal conductive hearing loss and discuss the diagnostic 
considerations, pathophysiology and management.

Methods:
Design:  Case Report
Setting:  Tertiary Public Referral Center
Patient:  One 

Results: Audiometric evaluation showed a maximal unilateral left conductive hearing loss. High 
resolution temporal bone CT showed absence of the oval window on the left along with facial and 
stapes abnormalities.  Exploratory tympanotomy showed an aberrant facial nerve, monopodal 
and abnormally located stapes and absent oval window.  Postoperative hearing gain achieved 
after a neo-oval window and Schuknecht piston wire prosthesis remained stable over two years.

Conclusion: A congenital minor ear anomaly classified as Cremers Class 4a in which a congenital 
oval window aplasia was associated with an aberrant facial nerve anomaly and a monopodal 
stapes is reported. Recent literature supported the view that congenital oval window aplasia can 
in selected cases be amenable to various surgical approaches and a stable postoperative hearing 
gain is achievable in the long term.
  
Keywords: oval window absence,  Cremers classification, congenital middle ear

Congenital anomalies of the oval window found in only 0.5%-1.2% of children with 
conductive hearing loss, are considered a rare cause of congenital hearing loss-- more so in 
adults where tympanosclerosis, otosclerosis and other acquired conditions predominate.1  To 
the best of our knowledge, congenital oval window aplasia has not been reported in a Filipino 
adult. Controversy exists with respect to surgical intervention especially in unilateral cases. We 
report one such case presenting with unilateral maximal conductive hearing loss and discuss the 
diagnostic considerations, pathophysiology and management.
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CASE REPORT
A 37-year-old man reported a history of left-sided hearing loss 

noticed at age 15. He initially benefited from several hearing aids (CROS 
aids included) but hearing loss eventually progressed over the recent 
six months prior to consultation in a tertiary referral clinic. Two previous 
specialist consults yielded different opinions regarding possible surgical 
management. The first specialist considered otosclerosis and advised 
exploratory tympanotomy while the second assessed the facial nerve 
anomaly as serious and deemed surgical intervention impossible given 
the high risk of facial nerve injury.  The patient denied a family history 
of hearing loss, previous ear diseases and vestibular conditions. There 
was no history of facial nerve paresis and normal facial function (House 
Brackmann Grade I/VI)  was evident. 

Otoscopic exam of the tympanic membrane was normal and 
pneumatic otoscopy showed good mobility.  Tuning fork test showed 
Weber lateralization and negative Rinne in the left with contralateral 
normal Rinne.  Pure tone audiometry revealed a severe conductive 
hearing loss and maximal air bone gap of 65 dB in the left and mild 
high frequency sensorineural hearing loss in the right. (Figure 1) A Type 
A tympanogram was recorded in both ears. Axial temporal bone high 
resolution computed tomography (HRCT) showed a malpositioned 
stapes and an aberrant facial nerve that coursed along the promontory 
below the putative oval window area (Figure 2), near the round window 
niche.  There was no bony destruction of the malleus or incus and no 

demonstrable soft tissue densities in the mastoid air cells. Coronal HRCT 
thin slice temporal bone window cuts revealed an absent oval window 
(Figure 3) but no round window aplasia was notable.  The malpositioned 
stapes was seen directed more posteroinferiorly relative to the facial 
nerve canal which was absent in the usual tympanic segment; instead 
soft tissue was found below the usual area of the oval window. (Figure 
4) Magnetic resonance imaging (MRI) showed no evidence of a tumor 
in the middle ear, internal auditory canals or inner ear, and brain. 
Various options such as conventional hearing aids, active or passive 
bone conduction devices (Bone bridge and BAHA) were discussed with 
the patient, including exploratory tympanotomy to confirm the initial 
impression of COWA Cremers Type 4a congenital minor ear anomaly.  
The patient consented to the latter along with possible surgical 
reconstruction of the hearing mechanism.  

A neo-oval window or vestibulotomy (0.6) was performed using a 
hand perforator (MCO218-6, Microfrance, St. Aubin, France) and a 0.6 
mm Schuknecht wire piston prosthesis  (Richards Medical Co., Memphis, 
TN, U.S.A.) was placed.  Intraoperative facial nerve monitoring (NIM 2.0 
/ Xomed Minneapolis, MN, U.S.A.) helped map out the exact borders 
of the facial nerve in the middle ear. (Figures 5 and 6) There was no 
postoperative facial nerve paresis.  Postoperative hearing outcomes 
after one month, one year, and two years (Figure 7)  documented the 
closure of an AB gap at about 25 dB  which remained consistent over 
the follow up period. 

Figure 1. Preoperative audiograms six months apart (January and June 2012) showing severe conductive hearing loss and maximum Air-Bone Gap in the left ear with 
only a mild high frequency sensorineural hearing loss in the right ear.
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Figure 5. An abnormal monopodal stapes (b) was malpositioned and 
directed towards the inferior portion  towards the sinus tympani (a) and the 
facial nerve (FN)  was found below  the area of the putative oval window 
(arrow).

Figure 2. Axial temporal bone CT of the patient showing the soft tissue (facial 
nerve over the  promontory (solid arrow) at the round window niche area in 
the left middle ear compared to its usual location in the right.

Figure 3. Axial CT of the temporal bone showing absence of the oval window, 
a malpositioned stapes and the absent tympanic segment of the facial nerve 
(solid arrow) on the left compared to the  normal right side.

Figure 4. Coronal temporal bone CT shows the facial nerve soft tissue under 
the putative  absent oval window. The oval window is present on the right side 
(solid arrow)   under the facial nerve in the tympanic segment.

A

B

DISCUSSION
Congenital minor ear anomalies are classified as Cremers’ Type 1 

(fixation of stapes footplate alone), Type 2 (stapes footplate fixation 
with other ossicular anomalies), Type 3 (mobile stapes footplate 
with other ossicular anomalies) and Type 4  ( 4a- aplasia of the oval 
window or round window  (4b- dysplasia)  with aberrant facial nerve.2  
Morphodysplasia of autosomal recessive transmission was reported 
by Sterkers3  while to  Jahrsdoerfer4 the anterior displacement of the 
facial nerve between the stapes blastema and the otic capsule is 
responsible for preventing the development of the oval window and 
lamina stapedialis.  

Otoscopy  is done to rule out common causes of conductive hearing 
loss such as otitis media and its sequelae as well as tympanosclerosis 
or other mass lesions in the middle ear.  Puretone audiometry 
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and tympanometry is used to assess the ipsilateral ear, the type of 
hearing loss, severity of the hearing impairment and the status of the 
contralateral ear. The presence of bilateral involvement will necessitate 
more aggressive management for hearing amplification  in children 
to optimize language learning and speech production at the earliest 
time. Surgical management  hinges on high resolution temporal bone 
imaging with coronal and axial bone window cuts or multiplanar 
reformatting to evaluate  the oval window or absence thereof as well as 
the facial nerve course and the ossicular structures as these may predict 
possible complications.5,6 An MRI study may delineate concomitant 
inner ear anomalies and rule out tumors or other conditions within the 
inner ear that can give rise to inner ear conductive hearing loss. Subtle 
anomalies of the ossicles may still be missed on computed tomography 
such that an exploratory tympanotomy will be more definitive.1,5 Future 
use of cone beam CT scanning will be of significant value in giving 
higher resolution images though this is still of limited availability in our 
country as in other developing countries.

Table 1 summarizes the reports of several authors on  various methods 
for hearing improvement ranging from the most conservative approach 

such as conventional hearing aids to more invasive approaches such as 
malleostapedotomy or incudostapedotomy following oval window drill 
out or platinotomy or vestibulotomy and shows the studies where details 
on the laterality as well as the surgical technique utilized.5-11  A variety of 
prosthesis such as a Teflon piston, and a cartilage columella have been 
used.6 Thomeer’s report published in 2012 provided a summary of 70 
cases in several series from 1950-2010 mostly comprising Class 1-3, 
with the largest series of 144 cases reported from Nijmegen by Cremers 
and colleagues  while only  ten percent (14 patients from 1986-2001) of 
cases were of the rarest class 4a type anomaly.10 The preferred surgical 
approach was a transcanal approach, with the creation of a neo-oval 
window or vestibulotomy and malleostapedotomy comprising the 
most common procedures utilized, though incudostapedotomy have 
also yielded good postoperative outcomes in the immediate and long 
term postoperative period.10 Surgical outcomes range from complicated 
postoperative profound sensorineural hearing loss to significant long 
term closure of air bone gaps up to ten years.11,12 The possibility of 
iatrogenic sensorineural hearing loss from inner ear damage or facial 
nerve  injury though  transient have also been described.9 Given this, 

Figure 7. Postoperative audiogram of the patient at six months has remained stable over two  years showing AB gap closure within 25 db

Figure 6. Intraoperative picture (a) of the wire-piston prosthesis placed between the neo-oval window and the incus with an artist’s rendition (b) and a postoperative coronal CT (c) to show the prosthesis 
placement (arrow) for hearing reconstruction.

B A C
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Table 1.  Summary of reports on surgery for congenital oval window aplasia. 

Author, Year Published

Ardah, 1996

Martin et al.,2006

Esteves et al.,2013

Ahn et al., 2013

Kutluhan et al., 2010

Thomeer et al., 2012

Hasegawa et al., 2012

Number of Ears with 
Oval Window Agenesis/
Aplasia

1
*only the right ear was 
explored 

4

6
*Case 5 – stated “bony 
blades into the oval 
window”

3

2

10

4

Unilateral/ Bilateral Cases

Bilateral
*cannot be determined

Bilateral: 2

Unilateral: 2
Bilateral: 2

Unilateral: 1
Bilateral: 1

Unilateral: 2
Bilateral: 0

*cannot be derived

Unilateral:1
Bilateral :2

Percentage of ears with 
facial nerve anomaly

dehiscent bony canal of 
the facial nerve

100%

50%

100%

50%

90%

100%

Remarks/Surgical Outcome

Incudostapedotomy, bur 0.7 mm hole plus teflon 
piston (0.6 mm x 4.5 mm) and periosteal graft around 
the piston; Hearing gain of 40 dB, stable over three 
years follow-up

Case 1
Incudostapedotomy. 0.8-mm platinotomy plus 0.8-
mm Teflon piston
Case 2
Incudostapedotomy, 0.4-mm hole drilled under facial 
nerve and Fisch piston 
6 months later contralateral 0.4-mm hole drilled over 
facial nerve and 0.4-mm Teflon-wire piston clipped on 
incus long process 

Case 1
bilateral BAHA with subsequent hearing gain
Case 2
conventional bilateral hearing aids with auditory 
gain
Case 3
No auditory rehabilitation, with outpatient 
surveillance
Case 4
Conventional prosthesis was chosen

Case 1
malleostapedotomy via endaural approach on second 
surgery, facial nerve rolled, 0.6-mm window drilled 
using 0.4-mm Skeeter drill, piston wire prosthesis 
bent 20°, modified to 7-mm length and fixed on 
normal malleus 
Case 2
stapedotomy after “facial roll” and 0.6-mm window 
using 0.4-mm Skeeter drill, piston wire 7-mm-long 
used, transient House-Brackmann Grade III recovered 
by 1 month 

Case 1
Vestibulotomy using a pick then teflon prosthesis 
Case 2
tragal cartilage, incus long process with bone cement 
as complex at footplate, postoperative hearing gain 
42 dB and air conducting hearing level 20 dB on right 
side

Transcanal approach for exploratory tympanotomy 
and malleostapedotomy, hearing improved but 
deteriorated in long term

Inner ear fenestration in 3 followed by piston; 
exploratory tympanotomy only in 1; hearing improved 
in all cases after surgery and to within 25 db in two 
and within 45 db in one 
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both conventional hearing aids and passive or active bone conduction 
devices remain viable options, especially in bilateral cases.7,13 Long 
term hearing improvement has been notable in these novel active 
bone conduction devices in recent reports.12  For unilateral cases, no 
consensus has been reached but recent literature points to a more 
aggressive approach that involves surgically correcting the unilateral 
loss for better hearing in noise and sound localization. Some have 
reported repeated surgeries before attaining a successful outcome, 
highlighting the risk of failure when doing procedures for such rare 
conditions.1    Though surgery for otosclerosis provided ample experience 
for doing the reconstruction in other centers the rarity of otosclerosis in 
the Philippines makes this surgery even more challenging. Facial nerve 
injury (transient or permanent) deserves consideration in preoperative 
decision. Intraoperative monitoring of the facial nerve was not 
discussed in most reports but was considered important in cases where 
an aberrant course or branching of the facial nerve is suggested on the 
preoperative CT scan.14   The use of neuromuscular blocking agents are 
best limited to induction of anesthesia so that electrical stimulation 
can map out the actual course and functionality of the facial nerve. This 
may help avoid injury while the nerve is being manipulated in order 
to insert a prosthesis after making a neo-oval window, as in this case.  
There are reports of postoperative facial nerve paresis that could have 
been avoided had intraoperative facial nerve monitoring been done.3,9 

Moreover, worse postoperative hearing needs to be honestly discussed. 
Should the incus be short or abnormal then malleostapedotomy can be 
performed instead of an incudostapedotomy. The use of a piston wire 
prosthesis with an incudostapedotomy proved successful in this patient  
but he continues to be monitored for the possible need for both active 
and passive middle ear or bone conduction devices. These options 
remain open though cost considerations in the setting of a developing 
country remain formidable. The status of hearing in the contralateral 
ear provides a major impact on the decision with respect to surgery, 
given that binaural benefit with such passive or active bone conduction 
devices is achievable only if contralateral hearing remains normal.  On 
the other hand, ossicular chain reconstruction following a neo-oval 
window and prosthesis placement that provides postoperative hearing 
within 30 dB of the good contralateral ear in this case and AB gap 
closure to within 25 dB rendered subjective benefit well appreciated 
by this patient. However, it has been emphasized that a 15 dB inner ear 
conductive deafness that remains in these patients would be another 
limiting factor in the success of AB gap closure in these patients. The 
presence of other syndromes may also affect the outcomes of hearing 
reconstruction but this issue remains controversial given the contrasting 
reports of their impact on hearing results.12,15

The continued development of bone conduction devices and 
middle ear implants can improve outcomes such that the surgical 
choices will likely expand. Improved diagnostic imaging may also 
aid in evaluating failures in surgery such as a round window atresia 
with the potential to be missed or evidence of prosthesis or implant 
displacement so that the feasibility of revision will be better informed. 
Ultimately the patient’s active role in the decision making must be 
based on a discussion of all options as illustrated in this adult patient 
with only unilateral involvement. 


