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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: Idiopathic sudden hearing loss (ISHL) is associated 

with vestibular complaints in 30% of cases. In this study, we 
aimed to determine the change in caloric test responses in 
ISHL, determine the degree of influence on the vestibular nerve, 
investigate the correlation between vestibular nerve damage and 
vestibular complaints during admission, and evaluate the effect 
of vestibular nerve influence on the recovery process.

Materials and Methods: Patients with ISHL were 
divided into groups with and without vestibular complaints 
and classified according to their hearing level. Pure sound 
thresholds of 250 to 8000 Hz and caloric responses with air 
stimulus were recorded via videonystamography. Audiometry 
and videonistagmography were repeated three months after the 
end of systemic corticosteroid therapy. The difference between 
the audiometric and caloric test data according to the level of 
hearing loss at the time of diagnosis and the difference between 
the patient groups were examined.

Results: 50 patients with idiopathic ISHL were included. 
The hearing threshold at 8000 Hz frequency in patients with 
idiopathic hearing loss who had vestibular complaints was found 
to be more affected. Unilateral weakness in the caloric test was 
significantly higher in patients with vestibular complaints. 

Conclusion: In patients with ISHL accompanied by vestibular 
complaints, higher frequency hearing thresholds are affected to 
a higher degree. The presence of vestibular complaints suggests 
that vestibular function is also affected by ISHL. Improvement 
in high-frequency hearing thresholds is seen at a lower degree 
in patients with vestibular complaints.

Key words. Caloric test, videonystagmography, vertigo, 
sudden hearing loss.
Introduction.

Sudden hearing loss can be defined as the development of a 
sensorineural hearing loss of at least 30 dB at three consecutive 
frequencies in <3 days. In 1944, sudden sensorineural hearing 
loss (SSHL) first occurred in the literature with De Klein. It 
is seen once in 5,000–10,000 people in a year [1-4]. Sudden 
hearing loss accounts for 1% of all sensorineural hearing losses 
[2,3]. It usually occurs in people between the ages of 30 and 
60. Viruses (Cytomegalovirus, Mumps, and Rubella virus), 
vascular pathology, trauma, neoplasms, immunity, toxicity, 
metabolic, neurological causes, circulatory disorders, and 
membranous rupture in the inner ear are held responsible for its 
etiology [1,2].

Steroid therapy is the only treatment demonstrated to be 
effective for treating sudden hearing loss. Certain factors affect 
the treatment and determine the prognosis. These are the duration 

of the period until hospital admission, presence of vertigo, 
degree of hearing loss, and configuration of the audiogram 
curve; however, in 65% of cases, spontaneous recovery may be 
observed [3]. 

Balance problems may arise because of the vestibular part of 
the inner ear, central nervous system, and systemic diseases 
or psychological diseases. In evaluating the balance problem, 
considering the patient’s history, simple bedside physical 
examination, and evaluation of hearing and eye movements 
can provide important clues for diagnosis. Nystagmus is the 
most important objective result in vestibular pathologies 
[5,6]. Electronystagmography and videonystagmography 
include a series of test methods used to determine the cause 
of an individual’s balance problem. This system comprising 
oculomotor, positional, and caloric tests, can provide important 
information about peripheral vestibular pathologies and 
cerebellum and brainstem function [7-11].

The purpose of vestibular tests is to provide objective data 
on peripheral and central vestibular function in patients with 
vertigo or imbalance complaints.

The aims of this prospective study, conducted in the 
Otorhinolaryngology (ENT) and Head and Neck Surgery (HNC) 
department, are to determine the change in caloric test responses 
in idiopathic sudden hearing loss, the degree of involvement 
in the vestibular nerve, to examine the correlation between 
vestibular nerve involvement and vestibular complaints during 
admission, as well as to evaluate the effect of vestibular nerve 
impairment on recovery.
Materials and methods.

Eighty patients diagnosed with sudden hearing loss in the 
Otorhinolaryngology Clinic Izmir Bozyaka Training and 
Research Hospital were examined between January 2018 and 
October 2018. The study was prospectively conducted with 
the approval of the Ethics Committee of the Izmir Bozyaka 
Training and Research Hospital with No. 08-18 (KA-130042). 
Information on Informed Consent was given to all patients.
Inclusion Criteria.

- Patients between the ages of 18 and 80 who developed at 
least 30 dB and more sensorineural hearing loss in at least three 
consecutive frequencies within 72 h

- Patients who did not receive any other treatment for SSHL 
before starting treatment in our clinic were included in the study.

- Patients with no prediagnosed vestibular pathology
Exclusion Criteria.

- Patients with retro cochlear pathology, ototoxicity, perilymph 
fistula, and acoustic trauma,
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- Patients with bilateral and recurrent sudden hearing loss,
- Patients who underwent previous surgery on the affected ear,
- Patients with a diagnosis of acute or chronic otitis media,
- Patients diagnosed with Meniere’s disease during the follow-

up period were excluded from the study.
After routine otolaryngology examinations were performed 

on the patient's general and neurological examinations. It was 
questioned whether the patients had a recent upper respiratory 
tract infection, chronic diseases such as diabetes mellitus, 
hypertension, coronary artery disease, smoking, and alcohol 
use, and whether their complaints were accompanied by 
symptoms such as tinnitus, and vertigo, nausea, and vomiting. 
Spontaneous nystagmus, gaze nystagmus, head impulse, head 
shake test, vestibulospinal tests such as Romberg and Fukuda 
tests, positional tests, and routine blood biochemistries were 
performed. The patient's informed consent regarding the ethical 
considerations of this study has been fully obtained.

The patients were divided into two groups per the presence of 
vestibular complaints at the time of hospital admission: Group 1 
comprised patients without vestibular complaints, and Group 2 
comprised patients with vestibular complaints.

To exclude retro cochlear pathology, all patients underwent 
magnetic resonance imaging (MRI) involving brain and ear 
sections. 

Pure tone and speech audiometry tests were performed with 
clinical audiometers calibrated in a completely isolated cabin 
in the audiology unit. Hearing thresholds were measured from 
250 Hz to 8 kHz. Pure tone averages (PTA) were calculated 
by considering the arithmetic mean of pure-tone thresholds at 
500, 1000, 2000, and 4000 Hz. In speech audiometry, a live 
audiometric voice was given from the microphone, and speech 
reception thresholds (SRT) and speech discrimination scores 
(SDS) were obtained. SRT was then defined as the smallest 
value that 50% of the two-syllable words read to the patient can 
be understood. The test was initiated 10 dB above the average 
airway threshold. Speech discrimination rate (SDS) was 
determined using a monosyllabic word list. A single-syllable 
word list was read from the live microphone by the audiometrist, 
and the patient was asked to repeat it. SDS was then determined 
by counting how many 25 words were correctly spelled.

According to the American Speech-Language-Hearing 
Association’s (ASHA) data, patients who could not hear sounds 
of <26–39 dB were considered to have mild hearing loss, and 
those who could not hear sounds of 40–54 dB have moderate 
hearing loss, those who could not hear sounds of 55–69 dB 
have a moderately severe hearing loss, those who could not hear 
sounds of 70–89 dB have a severe hearing loss and those who 
could not hear sounds of >90 dB a profound hearing loss [12]. 
Hearing thresholds at 250, 500, 1000, 2000, 4000, and 8000 
Hz before and after treatment were individually recorded to 
determine frequency-specific changes.

The audiogram curves obtained to determine the audiometric 
configuration were divided into four groups loss at high 
frequencies (descending curve audiogram), loss at low 
frequencies (rising curve audiogram), loss in all frequencies (flat 
audiogram), and total loss. Siegel’s hearing recovery criteria 
were used as a recovery criterion [13]. It was then evaluated 

that if there was a difference between the PTA values of the 
affected ear of the patient before and after treatment up to 25 dB, 
a complete recovery has been achieved; if there was a difference 
of 26–44 dB, a partial recovery; if there was a difference of 45–
74 dB, a slight improvement; and if there was a difference over 
75 dB, no improvement (no response) has been achieved. 

Videonystagmography (VNG) test was performed for all 
patients before treatment. Oculomotor, positional, and caloric 
tests were then examined with VNG. Spontaneous nystagmus, 
head impulse, and shake tests were performed. Oculomotor 
tests included saccade, pursuit, and gaze tests. Positional tests 
included the Dix–Hallpike and Roll tests. The caloric test was 
applied using an air stimulus. The irrigation of cold and warm 
stimuli was performed for 1 min, and then nystagmus was 
recorded for 2 min. Right cold (RC), left cold (LC), right warm 
(RW), and left warm (LW) were applied. As the caloric test 
result, RC (right cold), RW (right warm), LC (left cold), LW 
(left warm), the total response of the right ear (Total R), the total 
response of the left ear (Total L), unilateral weakness (UW), 
and directional preponderance (DP) data were recorded.

Unilateral weakness (UW) and directional preponderance 
(DP) were determined based on Jongkees’ formulas (14). UW > 
25% and DP > 30% were considered significant.

 UW=((Total right ear response - total left ear response / Total 
right and left ear response) x 100 DP = (Total right-side response 
- total left ear response / Total right and left side response) x 100

The results obtained in the pure tone and speech audiometry 
and videonystagmography tests obtained three months after the 
end of the treatment were compared with pre-treatment results.

Audiological and vestibular data before and after treatment 
were statistically compared between patients without (Group 1) 
and patients with (Group 2) complaints.

Whether or not vestibular results regressed after treating 
idiopathic sudden sensorineural hearing loss (ISSHL) patients 
with vestibular complaints and whether this affected the hearing 
test were examined.
Statistical method.

‘Chi-square test, Fisher’s chi-square test, and Fisher–
Freeman–Halton test’ were used to compare the two groups' 
recovery levels and evaluate the prognostic criteria. The 'Mann–
Whitney U test was used to calculate the difference between 
numerical measurements between the two groups and to 
evaluate prognostic criteria based on numerical measurements. 
SPSS Version 21.0 computer program was used, and a p-value 
of <0.05 was considered significant.
Results.

Thirty of the 80 patients examined had exclusion criteria 
(described in section 2.2) and were excluded from the study, and 
the study was continued with 50 patients (36 males, 14 females). 
Twenty-five patients without vestibular complaints were classified 
as Group 1, whereas the other 25 were Group 2. The mean age was 
51 ± 14.2 (range 18–75). Hearing loss was on the right side in 22 
(44%) patients and on the left side in 28 (56%) patients. The mean 
time for hospital admission was  6 (±2) days. 

It was found that 22 (44%) patients were admitted to the 
hospital within seven days after the onset of ISSHL, and 28 
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(56%) patients after seven days. None of the patients’ hearing 
loss was bilateral. It was learned that 9 (18%) patients had 
hypertension, 4 (8%) patients had diabetes mellitus, and 2 (4%) 
patients had coronary artery disease. Of these 50 patients, 13 
(26%) patients had cigarette consumption, 9 (18%) patients had 
alcohol consumption, and 4 (8%) patients had both cigarette and 
alcohol consumption. 

No statistical difference was observed between the groups 
regarding sex, age, hospital admission, and tinnitus data (p > 
0.05).

Tinnitus was present in a total of 25 (50%) patients. Only 
three (6%) patients had both dizziness and tinnitus. In MRI 
examination, an anterior inferior cerebellar artery (AICA) loop 
was observed on the side with ISSHL in 25 (50%) patients.
Audiological data.

Table 1 shows the classification of all cases as per the degree 
of hearing loss. When evaluated as per the hearing level in the 
audiometry test performed during admission, moderate hearing 
loss was observed more frequently (32% (8) in Group 1, 44% 
(11) in Group 2).

Table 1. Patients’ hearing loss levels before and after treatment.
GENERAL (50 
patients) Before treatment After treatment

Mild 8 (16%) 32 (64%)
Moderate 19 (38%) 5 (10%)
Moderately Severe  10 (20%) 6 (12%)
Severe 4 (8%) 6 (12%)
Profound  9 (18%) 12)

When audiometry values after treatment were evaluated as per 
hearing level, mild hearing loss was observed more frequently 
(68% (17) patients in Group 1 and 60% (15) patients in Group 
2. No statistically significant difference was observed between 
the two groups regarding PTA in audiometry before and after 
treatment (p =0.0928). Table 2 shows the classification of Group 
1 and Group 2 patients as per the level of hearing loss before and 
after treatment.

Table 2. Distribution of hearing loss levels between groups before and 
after treatment.

Group 1 
(before 
treatment)

Group 1
(after 
treatment)

Group 2
(before 
treatment)

Group 2
(after 
treatment)

Mild  6 17 2 15
Moderate 8 4 11 1
Moderately 
Severe   5 3 5 3

Severe 3 1 1 5
Profound  3 0 6 1

Audiometric configuration: At the time of admission, hearing 
loss involved high frequencies (descending curve audiogram) in 
14 patients, all frequencies (flat type audiogram) in 23 patients, 
low frequencies (ascending curve audiogram) in 5 patients, and 
there was a total hearing loss in 8 patients  (Table 3A).

It was observed that 33 (66%) patients had a complete recovery. 
When evaluated on a group basis, 14 patients in Group 1 and 
19 patients in Group 2 showed complete recovery (Table 3B). 
There was no statistically significant difference between the 
groups regarding recovery (p = 0.0782). 

Table 3. Distribution.
A.	 Audiometry curve types among groups at the time of 
admission

Configuration Total Group 1 Group 2
Descending audiogram 14 4 (19%) 10 (71%)
Flat audiogram 23 15 (65%) 8 (35%)
Ascending audiogram 5 4 (80%) 1 (20%)
Total loss 8 2 (25%) 6 (75%)
B. Post-treatment recovery levels by groups

p Group 1 Group 2
Complete recovery  0.0782 14 19
Partial recovery  0.0834 10 6
Slight improvement  0.102 1 0
No improvement 0 0

Frequency-specific hearing thresholds.
Improvement was observed at all frequencies and was 

statistically significant. No frequency-specific predominance 
was detected at 250, 500, 1000, 2000, 4000, or 8000 Hz before 
and after treatment. The hearing threshold in Group 2 at 8 kHz 
was significantly higher than in Group 1 (p = 0.00384) ( Table 
4A). The hearing thresholds of patients in Group 2 were higher 
at 4000 and 8000 Hz than in Group 1 (p < 0.05). In Table 4B 
shows the post-treatment frequency-specific hearing thresholds. 
There was no statistical difference between PTA and SDS 
between Groups 1 and 2 before and after treatment (p > 0.05). 

Table 4. Frequency-specific hearing thresholds.
A.	 Between groups at the time of admission

250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz
Group 2 (avg) 49,4 56,4 62 62,2 70,6 76,6
Group 1 (avg) 50 54,6 57,8 52,6 60,4 58,8
p  0.946 0.831 0,612 0,184 0,102 0.008
B.	 Between groups after treatment

250 Hz 500 
HZ 1000 Hz 2000 Hz 4000 Hz 8000 Hz

Group 2 (avg) 35,2 38,125 43,4 45,2 54,4 60,2
Group 1 (avg) 28,8 31 35,6 33,6 39,8 41,4
p 0,298 0,365 0,325 0,109 0.024 0.014

Vestibular data: Skew deviation, spontaneous and venous 
nystagmus, dysmetria, and dysdiadokokinesis were not 
observed in the general vestibular examination on the day 
of hospitalization and in the third month of discharge for all 
patients. Both Romberg and Fukuda tests were performed.

At the time of admission, the number of patients in Group 
1 with UW above 25% on the side with ISSHL was 1 (4%), 
while it was 18 (72%) in Group 2. This difference between the 
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groups was reported to be statistically significant (p = 0.0032). 
In the examination performed in the third month after treatment, 
the UW value was reported to be >25% in one patient in both 
groups (Table 5A) 

In the analysis of the effect of the hearing loss severity on the 
caloric test, unilateral weakness, and directional predominance 
was observed in all six patients with severe hearing loss in 
Group 2 (UW> 25%), and it was considered to have a strong 
statistical significance compared to Group 1 (p = 0.000431).

Table 5B shows the effect of the severity of hearing loss before 
and after treatment on the caloric test in patients with vestibular 
complaints. No statistically significant difference was reported 
between the unilateral directional predominance values between 
the groups before and after treatment (Table 5C).

Table 5. Vestibular data.
A. Unilateral weakness values before and after treatment 
between groups

UW > 25%
(before 
treatment)

UW > 25%
 (after 
treatment)

p

Group 1 1 1 0,998
Group 2 18 1 0.00325 *

B. Distribution of unilateral weakness values before and after 
treatment as per the severity of hearing loss in ISSHL patients 
with vestibular complaints

Hearing loss 
UW> 25%
(before 
treatment)

UW> 25%
 (after 
treatment)

Total 

Mild (26-39) 2 0 2
Moderate 
(40-54) 5 0 11

Moderately 
severe (55-
69)

4 0 5

Severe (70-
89) 1 0 1

Profound 
(over 90) 6 1 6

C. Directional predominance values between groups before and 
after treatment

Before 
treatment 
DP > 30%

After treatment 
DP > 30% p

Group 1 13 15 p> 0.05
Group 2 10 13 p> 0.05
* Statistically significant

Discussion.
Idiopathic sudden sensorineural hearing loss (ISSHL) is one of 

the subjects on which important discussions take place in terms 
of both diagnosis and treatment. It has been reported that various 
factors affect its prognosis. These factors include vestibular 
complaints, tinnitus, patient age, hearing level at admission, 
time until admission, and audiogram configuration [9-11].

There is no consensus in the literature defining improvement 
in sudden hearing loss. In our study, we reported it appropriate 
to use Siegel’s criteria because it includes both hearing gain and 
residual hearing [12]. Vestibular involvement in SSHL was first 
reported in 1949, and then the effect of vestibular complaints on 
clinical findings and the prognosis was studied in [10]. In certain 
studies, vestibular complaints have been reported to indicate a 
poor prognosis [10-15]. However, in other studies, vestibular 
complaints do not affect prognosis [11,16-17].

In a series of 80 patients with sudden hearing loss, Psifidis et 
al. reported the rate of persistent tinnitus as 36% and the rate 
of vestibular complaints as 8.7% and stated that the presence 
of vestibular complaints, in addition to severe hearing loss, is a 
poor prognostic factor [18].

In their large series of 541 patients, Cvorovic et al. reported 
that the presence of vertigo and the degree of hearing loss at 
the time of admission, time until treatment, and audiogram 
configuration are poor prognostic factors [19]. They reported a 
weak but significant relationship between vertigo and recovery 
rate.

In their series of 576 patients with profound hearing loss, Wen 
et al. reported that the rate of vertigo was 52.1% and tinnitus 
was 77.4%, as well as stated that the presence of vertigo did not 
have a significant effect on recovery [17].

Our study detected 44% right-sided and 56% left-sided sudden 
hearing loss. The patients' hearing loss was on the right side in 
22 (44%) patients and on the left side in 28 (56%) patients. The 
absence of side dominance in the studies by Shaia and Sheehy, 
and Van Dishoeck and Bierman are consistent with the data in 
our study [20].

One of the most important factors affecting the prognosis is the 
level of initial hearing loss. The amount of studies investigating 
the effect of the degree of hearing loss on the prognosis is 
quite limited in the literature [7-10]. In the study conducted by 
Wilson et al., no complete recovery was achieved in patients 
with a hearing loss ≥90 dB; the authors concluded that patients 
with severe hearing loss had a low probability of recovery 
independent of treatment [20].

Previous studies reported that an advanced hearing level at 
baseline negatively affects the prognosis [21]. In our study, 7 of 
8 (16%) patients with mild hearing loss at the time of hospital 
admission had improvement, but the improvement was not 
achieved in 9 (18%) patients with severe hearing loss. According 
to the data we obtained, if the initial hearing loss of the patient is 
severe, the response rate to treatment can be expected to be low.

Moreover, the duration before hospital admission of the 
patient affects the prognosis. The generally accepted view is that 
recovery symptoms are better in patients who start treatment 
within the first 3-7 days from the onset of sudden hearing 
loss. Plaza et al. reported the duration of treatment initiation 
longer than seven days as a poor prognostic criterion [22]. We 
included patients admitted to the hospital within the first seven 
days after the emergence of symptoms in our study. The average 
duration of admission of the patients is six days. In our study, 
when the patients who started treatment before seven days and 
those who started treatment after seven days were compared, 
no statistically significant difference was reported between the 
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recovery rates, the difference between the frequencies, and the 
caloric test responses.

Choi et al. detected nystagmus in 22 patients (67%) in their 
SSHL series of 38 patients without vestibular complaints [23]. 
This study reported a good prognosis in 39% of patients with 
nystagmus and indicated a good prognosis in 72% of patients 
without nystagmus. In our study, neither spontaneous nor 
position-induced nystagmus was reported in the examination 
performed with videonystagmmography.

Liu et al. examined vestibular test changes in patients with 
SSHL [24]. In this study, which included 35 patients, it was 
reported that 21 patients (46%) had vertigo. All patients were 
examined by sensory organization test, caloric test, cervical 
vestibular evoked myogenic potentials (c-VEMP), and ocular 
VEMP (o-VEMP). There was a significant relationship between 
vertigo and the severity of hearing loss. It was emphasized that 
abnormal o-VEMP result was the most frequently obtained in 
patients with or without vertigo, followed by abnormalities 
in caloric test and c-VEMP results. Liu et al. used a limit of 
>25% as a one-sided weakness criterion in the caloric test. In 
this study, in which air caloric stimulus was used, unilateral 
weakness was detected in 66.7% of patients with vertigo; 
however, it was reported that 35.7% of patients without vertigo 
had a unilateral weakness. In our study, unilateral weakness was 
detected in 72% of patients with vestibular complaints, while 
unilateral weakness was reported in only one (4%) of patients 
without vestibular complaints [24].

Fujimoto et al. performed vestibular evaluation in patients 
with SSHL using a caloric test, c-VEMP, and o-VEMP, and 
25 patients with vestibular complaints were evaluated [25]. 
They used a water stimulus in the caloric test, and a 25% limit 
was used for unilateral weakness. The authors reported that 13 
patients (52%) had caloric test abnormalities and stated that the 
hearing thresholds were significantly higher in these patients. 

In our study, vestibular complaints were detected in 18 (95%) 
of 19 patients who were reported to have pathology in the caloric 
test (UW > 25%), and tinnitus was reported in 10 (53%) patients. 
In the presence of vestibular complaint, significant unilateral 
weakness in the affected ear is considered an important result, 
indicating that both cochlear and vestibular function are affected 
by sudden hearing loss.

Studies report that the vestibular nerve is not affected by 
sudden hearing loss. The histopathological study by Khetarpal 
showed that vestibular organ damage in patients with SSHL 
does not correlate with vertigo [26]. This temporal bone study 
published in 1991 examined whether there is a morphological 
equivalent of vertigo accompanying SSHL. It was reported that 
there was no difference between both groups in terms of hair 
cells and neuronal degeneration.

In our study, hearing thresholds were reported higher in all 
frequencies except 250 Hz and PTA in patients with vestibular 
complaints at the time of admission, but only the hearing 
threshold at 8000 Hz showed a significant difference. Both 
caloric test response and high-frequency hearing threshold 
showed a significant difference in patients with vestibular 
complaints. Regarding the treatment-related values, hearing 

thresholds were reported to be higher at all frequencies in 
patients with vestibular complaints, but statistical significance 
was obtained at frequencies of 4000 and 8000 Hz. However, 
no significant difference was reported between groups regarding 
recovery rates based on recovery criteria. The fact that high-
frequency hearing loss is observed more frequently in patients 
with vestibular complaints and that there is less improvement 
in these frequencies does not reflect improvement rates. The 
reason for this can be attributed to the use of PTA value rather 
than frequency-specific information in the recovery criteria. 

In our study, 18 (72%) of the patients with vertigo and 1 
(4%) of the patients without vertigo had a unilateral weakness 
(UW > 25%) on the side of SSHL. After treatment, unilateral 
predominance was observed in one patient (4%) in both groups. 
Profound hearing loss was detected in one patient who did 
not have vestibular complaints and had unilateral weakness at 
the time of application, and there was no improvement in the 
follow-up of this patient. However, unilateral weakness was not 
detected in 17 out of 18 patients with vestibular complaints and 
unilateral weakness after treatment, while unilateral weakness 
continued in one patient. There were no patients with vestibular 
complaints after treatment in both groups, indicating that caloric 
test data are not always compatible with the complaint.

In a meta-analysis published by Yu et al., it was reported that 
the utricle and superior vestibular nerve were most frequently 
affected in SSHL patients with vestibular complaints; moreover, 
the recovery rate was reported to be lower than in patients 
without vestibular complaints. The authors emphasized that 
vestibular damage accompanied by SSHL is an important 
parameter affecting healing [27].

The weakness of our study is that cVEMP-in, which is 
used to determine saccular function, autolytic organ, and 
inferior vestibular nerve dysfunction to evaluate the vestibular 
complaints of patients more comprehensively and to determine 
the connection with hearing and vestibular centers, was not used 
in our study.
Conclusion.

In conclusion, it was found that high frequencies (especially 
8000 Hz) were more affected in SSHL patients with vestibular 
complaints. In SSHL patients with vertigo, the caloric response 
in the ear with hearing loss was lower, and the canal paresis 
was higher. In our study, it can be suggested that as the severity 
of hearing loss increases, the possibility of obtaining unilateral 
weakness increases.
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Main Points:
1. High frequencies (especially 8000 Hz) were more affected 

in SSHL patients with vestibular complaints
2. In these patients, a statistically significant presence of total 

hearing loss and descending audiogram curve were observed
3. Post-treatment hearing thresholds were examined, the 

improvement in the frequencies of 4000 and 8000 Hz was 
lower in patients with vertigo, and this result was statistically 
significant

4. In SSHL patients with vertigo, the caloric response in the ear 
with hearing loss was lower, and the canal paresis was higher.

5. As the severity of hearing loss increases, the possibility of 
obtaining unilateral weakness increases. 

6. In patients with SSHL with severe to profound hearing 
loss, the vestibular function of the cochlea is considered to be 
affected and the auditory function of the cochlea.

http://www.nidcd.nih.gov/health/hearing/sudden.htm
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