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Abstract
BACKGROUND 
Stapedial tendon ossification is a rare disease, with only a few reports. The 
stapedial tendon originates from the apex of the pyramidal eminence and is 
attached to the neck of the stapes. In stapedial tendon ossification, the stapes is 
fixed, causing conductive hearing loss. In most cases, complete hearing rest-
oration is achieved by dividing the stapedial tendon after exploratory 
tympanotomy.

CASE SUMMARY 
A 28-year-old woman presented to our hospital with the major complaint of 
bilateral hearing loss that started during childhood. Exploratory tympanotomy 
was performed due to suspicion of otosclerosis or middle ear anomalies. We 
found bilateral conductive hearing loss due to stapedial tendon ossification with a 
middle ear anomaly during surgery. There have been several reports of complete 
recovery of hearing after resection of the stapedial tendon. However, in this case, 
recovery of hearing was insufficient, even with the division of the stapedial 
tendon. In the second surgery, the stapes anomaly and footplate fixation were 
confirmed, and hearing was completely recovered after stapedotomy. Therefore, 
we report this case with a review of the relevant literature.

CONCLUSION 
This is the first case of stapedial tendon ossification and fixation of the footplate 
surgically diagnosed on both sides. With surgical treatment, successful results are 
expected.
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Core Tip: To date, only a few papers have reported stapedial tendon ossification. 
Hearing is completely restored by dividing the stapedial tendon. However, as in our 
case, when hearing improvement after surgery is insufficient, the possibility of 
accompanying malformations should be suspected, and secondary surgery should be 
considered. Successful results can be obtained when the comorbid anomaly is resolved.
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INTRODUCTION
Stapedial ankylosis is a congenital or an acquired ossification of the stapes, which 
causes conductive hearing loss through disturbance of the sound transmission system. 
The main cause is fixation of the footplate along with the normal superstructure, such 
as otosclerosis, tympanic sclerosis, and congenital stapes fixation. However, since 
1957, cases with limited movement of the stapes due to ossification of the stapedial 
tendon have been reported[1-14]. The stapedial tendon originates from the apex of the 
pyramidal eminence, attaches to the neck of the stapes, and is involved in the acoustic 
reflex. Due to this anatomical location, stapedial tendon ossification was also referred 
to as the elongation of the pyramidal eminence or bony bar[2-4]. When the stapes is 
fixed, this causes conductive hearing loss. In most cases, complete hearing im-
provement is achieved by division of the stapedial tendon after exploratory 
tympanotomy[2-6]. According to the literature, it can be diagnosed by computed 
tomography (CT) and tympanotomy. In addition, it is easily mistaken for otosclerosis, 
and thus discrimination is essential[7]. In the case described herein, surgical division 
was performed after diagnosing stapedial tendon ossification through exploratory 
tympanotomy, but hearing recovery was insufficient. Therefore, we performed 
stapedotomy as the second surgery and achieved complete hearing recovery after 
stapedotomy. Here, we report this case along with a review of relevant literature.

CASE PRESENTATION
Chief complaints
Bilateral hearing loss.

History of present illness
A 28-year-old woman visited our clinic with bilateral hearing loss. She had poor 
hearing since childhood.

History of past illness
There was no previous history of infection or trauma, and there were no other medical 
symptoms.

Personal and family history
She had no family history of hearing loss.

Physical examination
On otoscopy, both eardrums were normal.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i33/10286.htm
https://dx.doi.org/10.12998/wjcc.v9.i33.10286
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Laboratory examinations
On the patient’s first visit to our clinic, laboratory test results were within the normal 
ranges.

Imaging examinations
Temporal bone CT showed normal middle ear and ossicular chain.

Hearing tests
As per pure tone audiometry, the air-conduction threshold was 50 dB on the right and 
45 dB on the left, and bilateral conductive hearing loss was found, showing a 40 dB air-
bone gap (Figure 1A). The speech discrimination scores on both sides were 92% each.

FINAL DIAGNOSIS
The patient was diagnosed with stapedial tendon ossification and fixation of the 
footplate on both sides.

TREATMENT
Right-sided stapes surgery was planned due to suspicion of bilateral otosclerosis. 
When we scanned the temporal bone CT before surgery, the bilateral stapedial tendon 
showed a slightly thicker appearance than normal, but was overlooked (Figure 2). An 
exploratory tympanotomy was performed on the right side under general anesthesia. 
Entire fixed ossicle mobility was also identified. After separating the incudostapedial 
joint (I-S joint), it was found that the stapedial tendon was ossified. It looked like a 
bony bar between the pyramidal eminence and the stapes neck. The posterior crura 
and footplates of the stapes were invisible and appeared in the form of a monopod. 
After division of the stapedial tendon with a fine burr, we noted that the movement of 
the stapes became hypermobile, and that it was misdiagnosed as otosclerosis. The 
separated I-S joint was connected with fibrin glue, and the surgery was terminated. 
The hearing test after surgery showed that the air-bone gap (ABG) on the right side 
decreased by 5 dB. One month later, an exploratory tympanotomy was performed on 
the contralateral side, and the same stapedial tendon ossification was observed; only 
the stapedial tendon was divided with a fine burr without any other treatment 
(Figure 3). After dividing only the stapedial tendon on the left side, the mobility of the 
stapes improved. Because the patient was under general anesthesia, we ended the 
operation in anticipation of proper hearing recovery. The hearing test after surgery 
showed that the ABG on the left side decreased by approximately 15 dB (Figure 1B). 
Even if the right side was separated from the I-S joint incorrectly and the improvement 
was insufficient, the ABG on the left side improved by only 15 dB; therefore, we 
considered the possibility of an accompanying abnormality and planned a second 
surgery on the right side. During the second surgery, the stapes were observed in the 
form of a rod, and it was found that the footplate was fixed. Therefore, stapedotomy 
was planned. After measuring the length between the incus and the stapes, a small 
hole was made with a perforator, and a window was made on the posterior side of the 
footplate using a Skeeter drill. A piston wire (0.4 mm × 5 mm) was hung over the long 
process of the incus and fixed using a crimper. The operation was subsequently 
terminated.

OUTCOME AND FOLLOW-UP
There were no postoperative complications. One year after surgery, her hearing in the 
right ear had markedly improved (Figure 1C). Therefore, we are considering a left-
sided stapedotomy and expecting the same improvement; however, due to the 
coronavirus disease 2019, it is planned in the next few years.

DISCUSSION
The major cause of isolated stapedial ankylosis is stapedial footplate fixation with 
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Figure 1 Pure tone audiogram. A: Before right exploratory tympanotomy; B: Three months after the division of the stapedial tendon on the left side; C: One year 
after right stapedotomy.

Figure 2 Temporal bone computed tomography showing stapedial tendon ossification on both sides (orange arrow).

normal stapes suprastructure due to otosclerosis, congenital stapedial fixation, and 
tympanosclerosis as reported by Henner[15]. In addition to stapedial tendon 
ossification, there are various types of ankylosis caused by elongation of the pyramidal 
eminence, stapes promontory fixation, and stapes pyramidal bony bar with normal 
stapedial tendon. Ossification of the stapedius tendon rarely occurs due to congenital 
causes. If it occurs due to an acquired cause, such as infection, it can be accompanied 
by tympanosclerosis. This disease, which needs to be differentiated, is otosclerosis and 
is often misdiagnosed. Stapedial tendon ossification has been reported in only a few 
studies[1-14]. Most previous reports have shown bilateral conductive hearing loss 
without trauma or past history. Here, on otoscopy, the eardrum was almost normal, 
and the patient did not complain of any other symptoms. From previous reports 
showing the same findings over different generations, a congenital cause was found, 
and it was thought to have an autosomal recessive inheritance[4,9].

Stapedial tendon ossification can be diagnosed using preoperative CT and 
exploratory tympanotomy. On temporal bone CT, it can be diagnosed as a linear 
image from the pyramidal eminence to the stapes superstructure[7]. Based on these 
findings, it can be differentiated from otosclerosis[16]. A definitive diagnosis is to 
directly confirm ossification of the stapedius tendon that fixes the stapes through 
tympanotomy. The treatment involves dividing the tendon between the stapes and the 
pyramidal eminence. After securing a sufficient surgical field, it is carefully performed 
using a microdrill or laser. Hearing was significantly restored following division of the 
stapedial tendon. The average ABG before surgery was 30 dB, which closed after the 
surgery[2-6,10] (Table 1).

Our patient had no history of ear infection or degenerative change in the middle ear; 
thus, the stapedial tendon ossification might have originated from a congenital lesion. 
Our patient was misdiagnosed with bilateral otosclerosis, and at the time of the first 
right side surgery, we made a mistake in separating the right I-S joint. However, on 
the left side, even though only the stapedial tendon was divided because the lesion 
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Table 1 Changes in hearing before and after surgery in stapedial tendon ossification patients

Average of air-bone gaps
Ref. Ears Diagnosis Treatment

[pre OP/post OP/△ (pre OP-post OP)]

Schuknecht et al[1], 1957 1 PE elongation Division NA NA NA

Patel[5], 1972 1 ST ossification Division and stapedectomy 51.67 dB 15 dB 36.67 dB

Cremers et al[2], 1986 2 PE elongation Division 22.5 dB 0 dB 22.5 dB

Grant et al[6], 1991 4 ST ossification Division 31.67 dB 2.5 dB 29.17 dB

Jecker et al[8], 1992 2 ST ossification Division NA NA NA

Kinsella et al[3], 1993 3 Bony bar Division 29.44 dB 0 dB 29.44 dB

8 ST ossification Division NA NA NAKurosaki et al[7], 1995

1 ST ossification Division and stapedectomy NA NA NA

5 Bony bar Division 25.83 dB NA NAThies et al[4], 1996

3 ST ossification Division NA NA NA

Hara et al[9], 1997 8 ST ossification Division NA NA NA

Lee et al[11], 2009 1 ST ossification Division 30 dB 13.33 dB 16.67 dB

Wetmore et al[12], 2011 6 Bony bar Division NA NA NA

Ulkü[13], 2011 2 ST ossification Division NA NA NA

Wasano et al[10], 2014 2 ST ossification Division 25 dB 2.5 dB 22.5 dB

Chan[14], 2016 1 Bony bar Division NA NA NA

Air-bone gaps: Calculated using the American Academy of Otolaryngology recommendations. NA: Not available; PE: Pyramidal eminence; ST:  Stapedial 
tendon.

was the same, hearing improvement after surgery was insufficient. Therefore, we 
suspected an accompanying malformation and performed the second surgery, 
wherein we found an anomaly of the stapes in the form of a monorod and fixation of 
the footplate. Thus, a window was made on the posterior side of the fixed footplate 
using a Skeeter drill, and a piston wire (4 mm × 0.5 mm) was hung on the incus long 
process and inserted into the window. Hearing on the right side showed marked 
improvement after the stapedotomy. Previously, one case of stapedial tendon 
ossification and fixation of the footplate on both sides was reported. At that time, only 
one side was diagnosed and treated with stapedectomy[7]. This is relevant because our 
case is the first to have been surgically diagnosed on both sides. In addition, successful 
results are expected after surgical treatment.

Congenital stapedial footplate fixation (CSFF) is a rare cause of congenital 
conductive hearing loss. Nevertheless, this is a common congenital ossicle abno-
rmality. It has been reported that approximately 9% of newborns to 13-year-olds have 
congenital abnormal stapes footplate[17]. Pathophysiologically, in CSFF, the annular 
ligament of the oval window is misdeveloped and the footplate is fixed as a result. In 
some cases, it is accompanied by abnormalities of the ossicle or facial nerve[18]. 
Symptoms initially appear as conductive hearing loss on audiometry with no signs of 
effusion or infection. In all cases where exploratory tympanotomy is performed, 
preoperative imaging is required, and the diagnosis is confirmed during surgery when 
a fixed footplate is observed. Stapedotomy has been proven to be safe and effective in 
improving auditory outcomes.

CONCLUSION
Stapedial tendon ossification is a very rare disease that results in bilateral conductive 
hearing loss. If stapedial tendon ossification is found, good progress can be expected 
following division. In most previously reported case reports, the ABG was completely 
restored after surgery. However, as in our case, when hearing improvement after 
surgery is insufficient, the possibility of accompanying malformations should be 
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Figure 3 Microscopic examination. A and B: Microscopic findings of the ossified stapedial tendon and after removal observed during left-sided exploratory 
tympanotomy; C and D: Microscopic findings of monorod-shaped stapes being removed and after insertion of the piston wire observed during right-sided 
stapedotomy. CT: Chorda tympani; I: Incus; ISJ: Incudostapedial joint; ST: Stapedial tendon; S: Stapes.

considered. Thus, secondary surgery may be necessary, and successful results can be 
obtained when the comorbid anomaly is resolved.
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