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Abstract 
Acoustic reflex is a sensitive indicator of middle ear lesions when the tympanic membrane is in-
tact and tympanometry is normal. Acoustic reflex is not usually observed in conductive hearing 
loss caused by disruption of the ossicular chain including ossicular discontinuity and fixation. Os-
sicular disruption can show at least partially intact acoustic reflex under a certain condition. More- 
over, ossicular discontinuity with a nearly intact acoustic reflex is quite rare and there have been 
few reports published to date. We here present a rare case of conductive hearing loss with a nearly 
intact acoustic reflex, and the patient was surgically confirmed to have ossicular discontinuity. 
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1. Introduction 
An air-bone gap (ABG) in pure-tone audiometry (PTA) within the normal bone conduction threshold typically 
represents disruption of the ossicular chain including ossicular discontinuity and fixation, when the tymapanic-
tympanic membrane (TM) is intact and tympanometry is normal. Acoustic reflex (AR) is a sensitive indicator of 
middle ear lesions, and is not usually observed in such cases of conductive hearing loss. At least partially 
present AR is occasionally observed in certain types of ossicular disruption. However, there have been a few 
reports about present AR in an ossicular discontinuity in the English literature [1]-[3]. Moreover, nearly intact 
AR in ossicular discontinuity is quite rare. We here report a rare case of nearly intact AR, and the patient was 
surgically confirmed as having ossicular discontinuity. 
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2. Case Report 
A 41-year-old woman was referred to the Hospital of the University of Tokyo with a chief complaint of hearing 
loss of the left ear. She had complained of hearing loss after undergoing left ear surgery at the age of 2 years. 
Otoscopic examination revealed normal TMs of both ears. PTA showed left conductive hearing loss with an 
ABG of 25 - 50 dB and the Carhart effect at 2 kHz, which indicated apparent elevation of the bone conduction 
threshold (Figure 1). The speech reception threshold was 100% at 70 dB. Tympanometry showed a peak at 0 
daPa within the normal range, which indicated that the tympanogram was classified into type A (Figure 2). AR 
was evoked by contralateral sound stimulation, and thresholds at 0.5, 1, 2, and 4 kHz of the left ear were 65, 70, 
85, and 90 dB, respectively, which were nearly identical to those of the right ear with slight differences within 
10 dB (Figures 3(a)-(d)). High-resolution computed tomography (HRCT) revealed an ambiguous long process 
of the incus (Figure 4), which suggested a deficit of the long process. Exploratory tympanotomy was performed 
via a tympanomeatal approach under general anesthesia. Small lateral tympanotomy revealed that the long 
process of the incus had disappeared, and several tough, fibrous bands connected the head of the stapes with the 
residual incus were observed. The foot plate of the stapes was not fixed. Therefore, type 3 tympanoplasty was 
performed using the trimmed residual incus as the columella. 
 

 
Figure 1. Pure-tone audiometry showed left conductive hearing loss with an 
ABG of 25 - 50 dB and apparent elevation of the bone conduction threshold 
at 2 kHz. The white circles connected by the solid lines and crosses connected 
by the dashed line show the air conduction thresholds of the right and left ear, 
respectively. The open bracket, [and closed bracket], indicate the bone con-
duction thresholds of the right and left ear, respectively.                    

 

 
Figure 2. The tympanogram was normal and was classified into type A. 
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(a)                                                     (b) 

   
(a)                                                     (b) 

Figure 3. Acoustic reflex was evoked using contralateral sound stimulation. Wave forms at 0.5 (a); 1 (b); 2 (c); and 4 kHz (d) of 
the left ear were nearly normal. An arrowhead shows the wave form evoked by the threshold sound pressure at each fre-
quency.                                                                                                     
 

 
Figure 4. High-resolution computed tomography revealed an ambiguous long 
process of the incus (red arrow). The handle of the malleus (blue arrow head) 
and the stapes (green arrow head) were observed. The antrum was opened by 
a previous surgery (asterisk).                                          
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3. Discussion 
Herein, we present a rare case of nearly intact AR in spite of ossicular discontinuity.  

Conductive hearing loss is defined as an elevated air conduction threshold and a normal bone conduction 
threshold. Conductive hearing loss with an intact TM is caused by congenital malformations, otosclerosis, ossi-
cular chain fixation, enlarged vestibular aqueduct (EVA), superior semicircular canal dehiscene (SSCD), or an 
overhanging facial nerve (FN) to the stapes at the tympanic portion [4]. The most common cause of conductive 
hearing loss is otosclerosis [5], and among all the potential causes listed above, EVA, SSCD, and an overhang-
ing FN to the stapes have been reported to show at least partially intact AR [4] [6] [7]. However, in the present 
case, HRCT ruled out these causes. The common clinical manifestations for conductive hearing loss caused by 
ossicular discontinuity are hearing loss and lack of AR. Nevertheless, Oossicular discontinuity can also show at 
least present AR under certain conditions, including: (1) an intact transmission pathway from the head of the 
stapes to the TM, (2) replacement of the long process of the incus by a fibrous band, (3) spontaneous myringos-
tapediopexy, and (4) a fibrous union between the stapes and the TM [8] [9]. The present case met the second 
condition. Nevertheless, it is quite rare that ossicular discontinuity shows nearly intact AR, as observed in the 
present case, because a fibrous band cannot completely transmit an impedance change to the TM, which is 
caused by contraction of the stapedius muscle. 

AR is the impedance measure of middle ear and its presence implies either normal middle ear function (with 
normal hearing or a sensorineural hearing loss [SNHL]) or abnormal middle ear function. Therefore, when 
SNHL is excluded by PTA, AR is a sensitive indicator of middle ear lesions, and an ossicular disruption is 
strongly suspected when ABG reaches nearly 40 - 50 dB. HRCT can provide additional diagnostic information. 
In most cases, HRCT can clearly show a defect of the ossicular chain. However, if the ossicles are surrounded 
by a soft tissue including granulation or a cholesteatoma, it becomes difficult to make an accurate diagnosis of 
ossicular discontinuity because the contours of the ossicles become ambiguous owing to a partial volume effect. 
In the present case, HRCT of the axial plane suggested shortening of the long process of the incus. In contrast, 
the presence of a nearly intact AR suggested that the ossicular chain was preserved. Intraoperative findings re-
vealed that the long process of the incus had disappeared, and that several tough, fibrous bands connected the 
head of the stapes with the residual incus. Based on these results, we deduced the following reason to explain the 
presence of the nearly intact AR. The fibrous bands between the head of the stapes and the residual incus were 
so tough that the impedance change caused by contraction of the stapedius muscle could have been transmitted 
to the TM without any loss of energy. The present case cautions otologists that presence of ossicular discontinu-
ity cannot be excluded in spite of the presence of AR. 

4. Conclusion 
AR is a sensitive indicator of middle ear lesions and the lack of AR usually indicates a disruption of the ossicu-
lar chain, including ossicular discontinuity and fixation. However, the present case showed that nearly intact AR 
could occur even in the case of ossicular discontinuity under certain conditions. Otologists should be more care-
ful in differential diagnosis of conductive hearing loss based on the AR. 
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