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Abstract 

We analyzed cases of hearing impairment in Japanese patients with ankylosing spondylitis (AS), as only two similar studies from 

Asia are found in the literature. Patients were diagnosed using the revised diagnostic criteria for AS as well as positive MRI 

findings of the sacro-iliac joints. Patients older than sixty years were excluded because of potential age-related hearing 

impairment. Four patients met the study criteria and were included in the analysis. Three patients were found to have high-

frequency hearing impairment, presumably with cochlear dysfunction. In addition, the patients with AS are reported to have 

HLA B27 antigen positivity with high frequency in the European countries. Therefore, HLA B27 positivity is also studied. HLA 

B27 was only one patient positive. Hearing impairment in Japanese patients with AS is also frequently observed but not 

associated with HLA B27 positivity. 
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1. Introduction 

We report cases of hearing impairment in patients with an-

kylosing spondylitis (AS) from Japan. To date, most published 

reports in the literature have been from European countries, 

North American countries and Turkey [1-6]. And, only two re-

ports have been published from Asia [7, 8]. One is from India 

and the other is from Japan. The data from these two countries 

suggest that the environmental and genetic factors influence 

hearing impairment in AS patients to some extent. Therefore, 

in this study we describe our findings, including the relation-

ship of HLA B27 antigenicity with this condition. 

2. Materials and Methods 

Patients were diagnosed with AS according to the diagnos-

tic criteria of the revised AS diagnosis guideline as well as 

positive MRI findings of the sacroiliac joints [9, 10]. HLA 

B27 positivity was determined by a genetic sequence-based 

DNA analysis [11]. Based upon the clinical determinations, 

patients agreed to have the HLA B 27 study as well as auditory 

tests. The auditory tests included standard pure tone audiom-

etry, tympanometry, bone conductive audiometry, and coch-

lear function test. Patients who were more than 60 years old 

were excluded from the study. Because, age-related hearing 
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impairment with otosclerosis of the cochlea is a common con-

dition even in our country. In addition, patients with spondy-

loarthritis pustulosis palmaris et plantaris, psoriatic spondy-

loarthritis, juvenile spondyloarthritis, and spondyloarthritis 

associated with ulcerative colitis or Crohn’s disease were ex-

cluded. We obtained the permission of publication in the med-

ical journal from each patient. 

3. Results 

Only four patients, who met the diagnostic criteria for AS, 

underwent the hearing tests and HLA B27 assessment (Table 

1). None of the four patients had tympanometry abnormalities. 

Pure tone audiometry revealed decreased function at 2000, 

4000 and 8000 Hz in three patients but not No.3 (Figures 1 

and 2), and No.3 patient did show no hearing impairment 

(simple data shown in Table 2). In contrast, hearing function 

at 125, 250, 500 and 1000 Hz was approximately normal for 

three patients but not for patient No.1. Patient No.1 demon-

strated a decreased level of bone conduction in the right ear, 

but that in the left ear was almost within the normal range. The 

results for patient No.3 did not show a decreased level of bone 

conduction hearing, too (Table 2). Patient No.1 also had a de-

creased distortion product of otoacoustic emission (DPOAE) 

in the right ear, whereas that in the left ear was within the nor-

mal range (Figure 3). The auditory brainstem response of No. 

1 patient did not disclose a V wave at 20 dB in the right ear 

(Figure 4). In terms of HLA B27 positivity, patient No.1 was 

positive but all three other patients were negative for antigen. 

 
Figure 1. Pure tone audiometry results for patient No.1 who was18 years old. 

Air conduction: 〇: right ear ×: left ear 

Bone conduction:[: right ear ]: left ear 

The right ear showed decreased hearing at high frequencies (1000 to 4000Hz) in the both air and bone conduction tests. 

However, no abnormalities of the left ear was observed in either test. 

Table 1. Clinical features. HLA B27antigenecity. XP MRI findings of sacro-iliac joints, and treatment of each patient 

Case Onset Initial sympoms HLA 27 XP of sacro-iliac joints MRI Treatment 

18 y/o male 16 y/o lumbago (+) 2nd degree(erosions) A2 C0 AZF, PSL 
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Case Onset Initial sympoms HLA 27 XP of sacro-iliac joints MRI Treatment 

49 y/o female 20 y/o lumbago (-) 
3rd degree(erosions, joint space wid-

ening) 
A2 C2 AZF or MTX, PSL 

53 y/o female 46 y/o lumbago, PIP arthralgia (-) 2nd degree(erosions) A1C0 AZF 

57y/o female 34y/o lumbago, PIP arthralgia (-) 2nd degree(erosions) A2 C2 AZF or MTX 

XP findings: depend on the modification of the New York criteria 

MRI findings: depend on the EULAR recommendations for the use of imaging in the diagnosis and management of spondyloarthritis in the 

clinical practice 

AZF: Salazosulfapyridine 

MTX: Methotraxate 

PSL: predonisolone 

Table 2. Air and bone conduction hearing of each patient at 4000Hz. 

Case   Hearing at 4000Hz air conduction bone conduction 

No.1 18 y/o male 
  

rt 40dB lt 5db rt 35dB lt 5dB 

No.2 49 y/o female   rt 55dB lt 40dB (-) (-) 

No.3 53 y/o female   rt 10db lt 10dB rt 0dB lt 0dB 

No.4 57 y/o female   rt 20dB lt 30dB rt 5dB lt 15dB 

 
Figure 2. Pure tone audiometry results for patient No.4 who was 46 years old. 

Air conduction: 〇: right ear ×: left ear 

Bone conduction: [: right ear ]: left ear 

The left ear showed decrement hearing from 4000 to 8000 Hz in the air conduction test and slightly impaired hearing at high 

frequency (4000 Hz) in the bone conduction test. However, the right ear showed age-appropriate hearing in the both tests. 
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Right ear                                     Left ear 

Figure 3. Distortion product of otoacoustic emission (DPOAE) test. Patient No.1 who was 18 years old. 

The right ear showed a decreased in the DPOAE test at high frequencies (more than 4 kHZ), whereas the DPOAE of the left 

ear remained within normal levels even at high frequencies. 

 
Left ear   Stimulation 90dB                             Right ear    Stimulation 90dB 

Figure 4. Auditory brain stem response for patient of No.1 who was18 years old. 

There is no evidence of a V wave at 20dB in the right ear 

whereas the left ear shows an apparent V wave at this intensity. 

4. Discussion 

Several studies investigated hearing impairment in the pa-

tients with AS [3-6]. Some studies report such a condition in 

otolaryngology patients, while others describe it in rheumatol-

ogy patients. In the past, few articles suggested the association 

of arthritis of middle ear (among the joints of the malleus, in-

cus, and stapes) with hearing impairment in AS [12, 13]. How-

ever, now-a-days this conclusion is denied with other articles. 

In contrast, the impaired hearing in this disease is considered 

to be associated with inner ear dysfunction and has been ob-

served at high frequencies sound with cochlear dysfunction [4, 

5]. Two articles suggested that hearing impairment with AS is 

due to cochlear dysfunction. Amor-Dorado et al. reported that 

AS patients exhibit a predominance of high- frequency senso-

rineural hearing loss as well as head-shaking nystagmus, and 

concluding vestibular dysfunction [4]. Karatas D et al. re-

ported that in bone conduction tests, the hearing level at 4000 

Hz is low , and otoacoustic tests reveal approximately 20% of 

the patients with hearing impairment [5]. Our data suggest that 

impaired hearing is frequent in patients with AS, even in our 

country, and is observed at high audio frequencies. These re-

sults are supported with the other auditory report of Japanese 

general adult population from 20 to 60 years old and is de-

scribed not less than 40dB [14]. Accordingly, the impairment 

of the patients seems to be associated with inner ear dysfunc-

tion, as shown by the results of the otoacoustic emission test 

and auditory brainstem response. The patients with AS are re-

ported to HLA B27 antigen positivity about 80% in the Europe 
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countries [15]. Therefore, we studied HLA B27 positivity in 

our patients. HLA-B27 positivity was confirmed in patient 

No.1, but the other three patients were negative. Therefore, 

hearing impairment does not seem to be associated with B27 

positivity in patients with AS. 

Data from India study of 100 patients with AS revealed that 

approximately 50% of the cases had hearing impairment, 

among which sixty percent of cases were due to conductive 

hearing loss and only six casas had sensorineural hearing im-

pairment [8]. These data differ greatly from the data of Euro-

pean countries and Tukey, and suggest differences in environ-

mental and genetic factors. The report from Japan that de-

scribed a young AS patient who presented with sensory neural 

hearing impairment and nystagmus. Otoacoustic test revealed 

decreased hearing ability at 4000Hz. Oral and intratympanic 

steroid treatment gave good response [7]. 

5. Conclusion 

AS-related hearing impairment seems to be frequently ob-

served in our country. In addition, it is presumed to be associ-

ated with inner ear dysfunction. Further studies are needed to 

clarify the pathophysiology of hearing impairment in patients 

with AS. 
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