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Abstract 

Introduction: 

Sudden sensorineural hearing loss (SSNHL) has a prevalence of 10 in 100,000. Viral 

infections, vascular obstruction and rupture of the intracochlear membranes are supposed to be 

its most common etiologies. About 40% of patients experience vertigo or imbalance. The 

VEMP (vestibular evoked myogenic potentials) test is a known approach for detailed study of 

the labyrinth. The advantage of this test in comparison to other tests is the selected study of 

sacculus and sacculocochlear pathways.  

Materials and Methods: 

 In this cross sectional study all patients with SSNHL diagnosis were admitted and underwent 

routine standard treatments and diagnostic tests. Clinical symptoms and paraclinic findings 

were recorded in especially designed forms and VEMP test was performed on admission. 

Results:  

Among the 43 cases with sudden sensorineural hearing loss, 14 (32.6%) had vertigo. Thirteen 

patients (39.2%) out of 43 had a negative (abnormal) VEMP, 6 of which (42.9%) had vertigo, 

while in the 30 VEMP positive (normal) cases, vertigo was detected in 8 (26.6%).  

Discussion: 

Saccular dysfunction seems to be an important finding in SSNHL. Although it is more 

prevalent in the patients with vertigo, it can be found in the non-dizzy cases. VEMP 

disturbance in SSNHL shows more extensive pathological involvement. 

Conclusion: 

In SSNHL the pathology isn’t limited to the cochlea and even in patients with no vestibular 

symptoms sacculus might be involved.  
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Introduction 

Sudden sensorineural hearing loss 

(SSNHL) is defined as a sensorineural 

hearing loss of 30 dB or more in at least 

three contiguous frequencies, which occurs 

within 3 days most often even in ≤12 

hours (1,2). Its most common presentation 

is the unilateral hearing loss at the time of 

waking up. Other symptoms include ear 

fullness in the affected ear, vertigo and 

tinnitus. 

The etiology is considered idiopathic in 

most cases; others include infectious, 

neoplastic, traumatic, ototoxic, 

immunologic, vascular, evolutional and 

psychological etiologies (3-5). Vascular 

disorder which results in ischemia and 

necrosis of the spiral ganglion, rupture of 

the membranes (i.e. round, oval or 

Reissner's membrane) which result in the 

collapse of internal ear compartments and 

subsequently the degeneration of the organ 

of Corti, and also viral infection in the 

endolymphatic structures including the 

cochlea or spiral ganglion are the 

suggested hypothesis for the 

etiopathogenesis of this disease.  

Neoplasms are another rare but important 

etiology for SSNHL. In 10.2% of acoustic 

neuromas, SSNHL is an initial symptom. 

So CPA (cerebello-pontine angle) and IAC 
(internal auditory canal) neoplasms should 

be ruled out in SSNHL.  

Of the predicting factors in SSNHL 

prognosis the intensity of hearing loss, 

audiogram pattern, presence of vertigo, 

patient's age, low discrimination score 

(SDS) at the time of entrance and the time 

of treatment initiation can be mentioned. 

VEMP test (vestibular evoked myogenic 

potentials) consists of electromyograms 

(EMG) with shortened latency periods 

which are recorded by the superficial 

electrodes on the contracted 

Sternocleidomastoid (SCM) muscle during 

exposure to high intensity noise 

stimulations. Peripheral vestibular system 

is considered as the origin of this special 

response pathway which goes from saccule 

to the inferior vestibular nucleus, (the 

lateral nucleus of (Dieterz) and the lateral 

vestibulo-spinal tract, accessory nuclei of 

the eleventh nerve and finally to SCM. 

Normally there is a cessation in SCM 

contraction in response to the noise 

stimulant and it is reported as positive 

VEMP.  

The amplitude of VEMP is influenced by the 

intensity and frequency of the stimulus and 

also the level of tonic muscle contraction, 

whereas the latency period of VEMP is 

independent from other variables (6).  

In comparison to other exams, VEMP is an 

accurate test in determining the lesion's 

location. This test can diagnose any 

abnormal activity of the saccule or the 

inferior vestibular nerve (7) and is highly 

sensitive and can show even minor 

changes in the function of the vestibular 

system. On the other hand its application is 

simple and most ABR recording devices 

can be used for the recording of VEMP. 

Unlike the ENG test which takes longer 

than 1-2 hours, the VEMP test could be 

done in less than an hour and causes less 

discomfort to the patient (7). 

Among the clinical applications of VEMP 

the following indications could be named: 

endolymphatic hydropse (Meniere's 

disease), dehisence of the superior 

semicircular canal, acoustic schwannoma, 

vestibular neuritis, some brainstem 

disorders, severe and profound hearing 

loss, enlarged vestibular aqueduct and also 

bilateral vestibular disorder with an 

unknown origin (7-11).  

In this study we aimed on investigating the 

progression of a cochlear disorder to the 

saccule in sudden sensorineural hearing 

loss patients (SSNHL) with the help of 

VEMP testing. 

Materials and Methods 

This is a cross sectional study on 

evaluating the saccular function with the 

help of VEMP test in sudden hearing loss 

cases and the correlation of the results with 

vestibular symptoms in these patients. 
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 The study population consisted of all 

patients visiting the ENT clinic of our 

university hospital, whom were diagnosed 

with sudden sensorineural hearing loss 

(SSNHL) from Oct. 2008 to Sept. 2010. 

The exclusion criteria consisted of patients 

with a more than two-week history of 

hearing loss, head trauma, acoustic 

neuroma or other CNS diseases and also 

patients under the age of 10 or over 70 

years. 

All patients affected with SSNHL were 

admitted to the ENT ward and received 

standard treatments besides undergoing 

routine diagnostic tests. All clinical 

symptoms and paraclinic findings were 

routinely recorded in specially designed 

forms. In this study the VEMP test was 

also performed in addition to other exams 

at the time of admission.  

 VEMP was performed with clicks of 

0.1ms duration given 5 times per second. 

The click's intensity was 95dB. If in 

response to this stimulus an EMG 

relaxation wave is produced, the test result 

would be positive (normal) and if no wave 

is produced it is reported as negative.  

Results 

Forty three patients, 23 (53.5%) males and 

20 (46.5%) females with the mean age of 

41.3 yrs. (age range: 16 to 67 yrs.) were 

met the criteria of this study. The 

simultaneous involvement of both ears was 

detected in 3 cases (7%). 

Regarding seasonal prevalence, the 

number of SSNHL cases was 8 (18.6%) in 

both spring and summer, 13 (30.2%) in 

autumn and 14 (32.6%) in winter. Of the 

43 cases, 14 (32.6%) had vertigo and 20 

(46.5%) had tinnitus. Eleven patients 

(25.6%) had an accompanying disease: 

diabetes in 6, hypothyroidism in 4 and 

Takayasu disease in 1 patient. Moreover, 

in 12 (27.9%) cases a recent viral 

respiratory infection prior to this disease 

was reported. 

The number of SSNHL cases with mild 

(24-40 dB), moderate (40-55 dB), 

moderately severe (55-70dB), severe (70-

90dB) and profound (>90 dB) hearing loss 

were 4 (9%), 6 (14%), 8 (19%), 14 (32%) 

and 11 (26%), respectively. 

The number of cases with a flat 

audiometric pattern was 16 (37.2%), those 

with a down-sloping & up-sloping pattern 

were 8 (18.6%) in each group. Eleven 

cases (25.6%) were totally deaf with no 

specific curve pattern. 

Among the 43 studied cases 30 (69.8%) 

had a positive VEMP test and 13 (39.2%) 

had a negative test.  

In the study population in the 13 (39.2%) 

cases with a negative VEMP response, 6 

(42.9%) were affected with vertigo while 

among the 30 (60.8%) patients with a 

positive VEMP this number was 8 

(26.6%). This correlation was statistically 

insignificant (P> 0.05) (Table and Fig 1). 

 

Fig 1: The relation between VEMP result and 

vertigo 

On the other hand from the 14 cases 

with vertigo, 6 (43%) had a negative 

VEMP response, and among those 29 

patients without vertigo 7 (24%) had a 

negative VEMP, table 1. 

On the other hand, among the 14 cases 

with tinnitus 8 (57.1%) had a positive 
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VEMP response and 6 (42.9%) a negative 

result. This correlation was not statistically 

significant (P>0.05) (Table 1). 

Also from the 13 negative-VEMP patients, 

8 (61.5%) had tinnitus and in the 30 

patients with a positive VEMP response, 

12 (40%) suffered from this disorder,  

Table 1. 

Table 1: The VEMP test result based on the 

vertigo and tinnitus symptoms 

Negative Positive VEMP response 

(6) 42.9% (8) 57.1% With vertigo 

(7) 24.1% (22) 75.9% Without vertigo 

(8) 40% (12) 60% With tinnitus 

(5) 21.2% (18) 78.8% Without tinnitus 

Discussion 

The prevalence of sudden sensorineural 

hearing loss is rising due to environmental 

factors and mainly life stresses. Although 

in cases of immediate therapy a 60 to 80% 

improvement rate could be achieved, 

regarding the morbidity rate of this disease 

more researches to reveal its etiology and 

physiopathology seem necessary. 

In routine auditory evaluation tests, the 

function of the cochlea is evaluated. 

Considering the integrity of the labyrinth 

and the anatomic intimate correlation 

between auditory and vestibular organs, 

involvement of the entire labirynth in the 

disease process seems likely. Whether the 

saccule, like the cochlea, has been 

dysfunctional or not should be examined 

with specific tests, in which case VEMP is 

a good option. As it is known, the VEMP 

test records saccule responses to the 

acoustic stimulus; these responses are 

independent of  the patient's hearing status, 

meaning that even in severe or profound 

hearing losses with a healthy saccule, they 

can be recorded (11). In the recent years, 

VEMP test has been applied in various 

diseases including Meniere's disease, 

patent superior semicircular canal 

dehiscence syndrome, eighth cranial nerve 

schwanoma and brain disorders.  

In a study conducted by Zhou et al in 

Boston University, USA; the VEMP test 

showed saccular dysfunction in SNHL 

patients and their VEMP wave amplitude 

was reduced while no changes happened in 

the latency of waves (12).  

Wang et al investigated the importance of 

VEMP and ABR tests in 88 patients with 

SSNHL; they considered the occurrence of 

an electrophysiological response as a sign 

of good prognosis in these two tests (13).  

In a similar study by Hong et al on 52 

patients with SSNHL but no vertigo, the 

VEMP test was performed. They had 

aimed on determining the subclinical 

involvement of the saccule in such cases. 

The results of this study showed a higher 

prevalence of saccule involvement in cases 

with profound hearing loss in comparison 

to the other types (despite the absence of 

vertigo) (14).  In the present study 

subclinical saccule involvement (those 

with a negative VEMP test) was 24% in 

cases with no vertigo (7 out of 27).  

Iwasaki et al examined 22 SSNHL cases 

with Caloric and VEMP tests. They 

detected VEMP test disorder in 17 (77%) 

whereas Caloric test disorder was also 

reported in 10 (45%). The authors 

concluded that in sudden sensorineural 

hearing loss, saccule involvement is more 

common than semicircular ducts 

involvement (15). The 77% of affected 

cases reported in this study is higher than 

our results achieved as 39% of cases. It is 

important to note that they selected the 

SSNHL cases with vertigo; however this 

rate is still higher than our results. 

Stamatiou et al conducted Caloric and 

VEMP tests on 86 SSNHL cases.  

The study cases included patients both 

with and without vertigo. VEMP test 

dysfunction was detected in 30.2% and 

Caloric test dysfunction in 52.3%. This 

study showed a meaningful difference 

between the occurrence of vestibular 
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symptoms and abnormality of these tests 

(16). Their reported result was close to the 

39% of cases obtained in our study. 

Moreover, the VEMP test was negative in 

43% of SSNHL cases with vertigo and 

24% of those without this symptom.  

Conclusion 

In SSNHL the pathology isn’t limited to 

the cochlea and even in patients with no 

vestibular symptoms sacculus might be 

involved. This finding could be a sign of 

the saccule's role in the auditory system in 

addition to the vestibular system. 
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