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Dear Sirs,

A number of different pathological processes could result 
in acute sensorineural hearing loss (ASHL). It is widely 
believed that viral infection and vascular ischemia could be 
the most probable etiologies [1]. It is well-known that ASHL 
is frequently accompanied by vertigo [2].

In this case series, we studied patients with idiopathic 
acute high-tone sensorineural hearing loss (AHSHL) with 
vertigo using video head-impulse test (vHIT) and cervical 
vestibular evoked myogenic potential (cVEMP), discussing 
its etiology.

Among the patients in our database who underwent vHIT 
and cVEMP, we selected patients who fulfilled the following 
criteria as idiopathic AHSHL:

a.	 Unilateral sudden sensorineural hearing loss within 
3  days at high frequencies (4000, and 8000  Hz) of 
≥ 25 dB worse than the other side.

b.	 No elevation of hearing thresholds at low and middle 
frequencies (up to 1000 Hz).

c.	 Subjective feeling of vertigo
d.	 No other diagnosis than idiopathic sudden or acute sen-

sorineural hearing loss

Eye-See-Cam system (Interacoustics, Denmark) or ICS 
Impulse system (GN Otometrics, Denmark) were used for 
vHIT. The methods were the same as in the previous study 
[3]. When a mean gain in vHIT of < 0.7 for the vertical 
canals or < 0.8 for the lateral canals with catch-up saccades 
were observed, the relevant canal was regarded as damaged.

The Neuropack system (Nihon Kohden, Japan) was used 
to record cVEMP. Five hundred hertz air-conducted short-
tone bursts (125 dB SPL) were used. The other recording 
methods were the same as in previous studies [3, 4]. Using 
the normalized amplitude of p13-n23, the asymmetry ratio 
(AR) was calculated [4]. The limit of the normal range of 
AR was set at 41.6 [4].

Consent concerning the use of clinical records was 
obtained from each patient in advance. This study was 
approved by the ethics committee of Teikyo University.

A total of three patients who fulfilled the criteria 
(a 40–44-year-old man, a 60–64-year-old man, and a 
65–69-year-old woman) were enrolled. While patients #2 
and #3 fulfilled diagnostic criteria of sudden sensorineural 
hearing loss [5], patient #1 had hearing loss only at 4000 and 
8000 Hz. They did not have special risk factors for ischemia.

All the three patients showed decreased VOR gain and 
catch-up saccades on PSCC of the affected side (VOR 
gain = 0.30, 0.37, 0.33). However, they showed normal vHIT 
findings on LSCC and ASCC (Fig. 1). All the three patients 
showed normal cVEMP. ARs were 1.6, 2.6, and − 16.9.

In this case series, all the patients showed common fea-
tures: (1) acute sensorineural hearing loss at high frequen-
cies with normal hearing or mild hearing loss at low and 
middle frequencies; (2) severely damaged PSCC function 
with preserved function of LSCC and ASCC; and (3) normal 
saccule function [6].

Among the etiologies of ASHL, ischemia will explain 
these combinations of findings. According to Schuknecht 
[7], the inner ear has blood supply from the labyrinthine 
artery, which branches to the anterior vestibular artery and 
the common cochlear artery. The anterior vestibular artery 
provides blood supply to the LSCC, ASCC, utricle, and 
saccule. The common cochlear artery branches to the main 
cochlear artery and the vestibulo-cochlear artery. The ves-
tibulo-cochlear artery branches to the posterior vestibular 
artery and the cochlear branch. The cochlear branch provides 
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blood supply to the basal turn of the cochlea. The posterior 
vestibular artery provides blood supply to PSCC and sac-
cule. Ischemia in the vestibulo-cochlear artery could result 
in dysfunction of the basal turn of the cochlea and PSCC. As 
the saccule also has blood supply from the anterior vestibu-
lar artery, the saccule function could be spared.

If Idiopathic AHSHL with vertigo was caused by viral 
labyrinthitis, the saccule must be damaged, because expan-
sion of viral labyrinthitis to PSCC from the cochlea must 
involve the saccule. In the series of Pogson et  al., four 
patients had AHSHL. One patient had only mild vestibular 
damages. As the same in our series, in other three patients, 
PSCC was most severely damaged in the semicircular canals. 
Although one patient had normal cVEMP, two patients had 
absent cVEMP. Therefore, they could not conclude they had 
infarction instead of labyrinthitis. Park et al. showed that 
cVEMP was affected more frequently than PSCC vHIT in 
vestibular neuritis. It might indicate another etiology [8].

Herein, we propose the hypothesis that idiopathic AHSHL 
with vertigo could be diagnosed as “vestibulo-cochlear 

artery syndrome” when patients show AHSHL, isolated 
PSCC dysfunction but preserved saccule function. At the 
current stage imaging cannot prove ischemia in these cases. 
It should be shown in the future study.
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Fig. 1   Findings of patient #3 (a 65–69-year-old woman). Upper left: 
summary of vHIT results. Only left PSCC showed a decreased VOR 
gain (0.33). Upper right: vHIT results in left PSCC. Catch-up sac-
cades were observed. Lower left: pure tone audiometry. O = right air-
conducted hearing levels, X = left air-conducted hearing levels. Lower 
right: cVEMP findings. Both ears showed normal cVEMP responses
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