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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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and review.
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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
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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 2644 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



GEORGIAN MEDICAL NEWS
No 3 (336) 2023

(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.

GE}VERAL (0 Before treatment  After treatment
patients)

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 Group 1 Group 2 Group 2
(before (after (before (after
treatment) |treatment) |treatment) |treatment)
Mild 6 17 2 15
Moderate 8 4 11 1
Moderatel
Severe Vs 3 > 3
Severe 3 1 1 5
Profound 3 0 6

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).
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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 Group1 Group2
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 Group1l  Group2
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 § 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 0946 0.831 0,612 0,184 0,102 0.008
B. Between groups after treatment

250 Hz ;02 1000 Hz 2000 Hz 4000 Hz 8000 Hz
Group 2 (avg) 35,2 38,125 43,4 452 54,4 60,2
Group 1 (avg) 28,8 |31 35,6 33,6 39,8 41,4
p 0,298 0,365 10,325 10,109 0.024 0.014

Vestibular data: Skew deviation, spontancous 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% UW > 25%
(before (after p
treatment) treatment)
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

UW>25% UW>25%
Hearing loss (before (after Total

treatment) treatment)
Mild (26-39) |2 0 2
Moderate
(40-54) > 0 1
Moderately
severe (55- |4 0 5
69)
Severe (70-
89) 1 0 1
Profound
(over 90) 6 ! 6
C. Directional predominance values between groups before and
after treatment

Before

treatment After treatment

o,

DP > 30% DP > 30%
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].
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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 (0-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
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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.

Consent for publication.

The patients consented to the publication of this research.
Competing interests.

The authors declare that they have no competing interests.
Funding.

The authors have no funding or financial relationship to
declare.

Authors' contributions.
A.A: Study design, examination of patients, data collection

26



and analysis, manuscript development, review of the final
manuscript.
D.T.E: Study design, examination of patients, data collection
and analysis, manuscript development, review of the final
manuscript.

Acknowledgments.

We would like to acknowledge the team at the Bozyaka
Education and Research Hospital for their support in the care
of these patients.

This study was presented as an oral presentation by Aynur
Aliyeva in ICORL-2021. Korean International Congress of
Otorhinolaryngology. 23-25 April. 2021. Seoul. South Korea.

REFERENCES

1. Byl M.Frederick. Sudden hearing loss eight year’s experience
and suggested prognostic table. Laryngoscope. 1984;94:647-
661.

2. Moskowitz Dan, Lee K J. Smith Wh. Steroid use in idiopathic
sudden sensory hearing loss. Laryngoscope.1985;94:664-666.
3. Babin RW. Effects of Aging on the Auditory and Vestibular
Systems. In: Cummings CW, Fredrickson JM, Harker LA,
Krause CJ, Richardson MA, Schuller DE, eds. Otolaryngology-
Head & Neck Surgery. St Louis: Mosby Yearbook. 1993;3020-
3030.

4. De Klein A. Sudden complete or partial loss of function of the
octaves-system in apparently normal persons. Acta Otolaryngol.
1944;32:407-429.

5. http://www.nidcd.nih.gov/health/hearing/sudden.htm. Na-
tional Institute of Deafness and Communication Disorders. Sud-
den deafness. 2010.

6. Yamamoto M, Kanzaki J, Ogawa K, et al. Hearing recovery
and vestibular symptoms in patients with sudden deafness and
profound hearing loss. Acta Otolaryngo Suppl. 1994;514:41-44.
7. Linssen O, Schultz-Coulon HJ. Prognostic criteria in sudden
deafness. HNO. 1997;45:22-29.

8. Toth M, A Csillag. The Organ of Hearing and Equilibrium, in
Atlas of the Sensory Organs. Springer. 2005;1-83.

9. Yeo SW, Lee DH, Jun BC, et al. The hearing outcome of
sudden sensorineural hearing loss: Long-term follow-up.
Otolaryngol Head Neck Surg. 2007;136:221-224.

10. Rasmussen H. Sudden deafness. Acta Otolaryngol.
1949;37:65-70.

11. Chang NC, Ho KY, Kuo WR. Audiometric patterns and
prognosis in sudden sensorineural hearing loss in southern
Taiwan. Otolaryngol Head Neck Surg. 2005;133:916-922.

12. American Speech-Language-Hearing Association. (1990,
April). Guidelines for screening for hearing and middle-ear
disorders. Asha, 32 (Suppl. 2), 17-24.

13. Siegel LG. The treatment of idiopathic sudden sensorineural
hearing loss. Otolaryngol Clin N Am. 1975;8:467-473.

14. Furman JM, Jacob RG. Jongkees' formula re-evaluated: order
effects in the response to alternate binaural bithermal caloric
stimulation using closed-loop irrigation. Acta Otolaryngol.
1993;113:3-10.

15. Tiong TS. Prognostic indicators of management of sudden
sensorineural hearing loss in an Asian hospital. Singapore Med.

27

2007;48:45-49.

16. Lee HS, Lee YJ, Kang BS, et al. A clinical analysis of sudden
sensorineural hearing loss cases. Korean J Audiol. 2014;18:69-
75.

17. Wen YH, Chen PR, Wu HP. Prognostic factors of profound
idiopathic sudden sensorineural hearing loss. Eur Arch
Otorhinolaryngol. 2014;271:1423-1429.

18. Psifidis AD, Psillas GK, Daniilidis JCh. Sudden sensorineural
hearing loss: long-term follow-up results. Otolaryngol Head
Neck Surg. 2006;134:809-815.

19. Cvorovi¢ L, Deric D, Probst R, et al. Prognostic model for
predicting a hearing recovery in idiopathic sudden sensorineural
hearing loss. Otol Neurotol. 2008;29:464-469.

20. Shaia FT, Sheehy JL. Sudden sensorineural hearing
impairment: areport of 1,220 cases. Laryngoscope. 1976;86:389-
398.

21. Battista RA. Intratympanic dexamethasone for profound
idiopathic sudden sensorineural hearing loss. Otolaryngol Head
Neck Surg. 2005;132:902-905.

22. Dallan I, Bruschini L, Nacci A, et al. Transtympanic steroids
as salvage therapy in sudden hearing loss: preliminary results.
ORL J Otorhinolaryngol Relat Spec. 2006;68:247-252.

23. Choi HR, Choi S, Shin JE, et al. Nystagmus Findings and
Hearing Recovery in Idiopathic Sudden Sensorineural Hearing
Loss Without Dizziness. Otol Neurotol. 2018;39:1084-1090.
24. Liu J, Zhou RH, Liu B, et al. Assessment of balance
and vestibular functions in patients with idiopathic sudden
sensorineural hearing loss. J Huazhong Univ Sci Technolog
Med Sci. 2017;37:264-270.

25. Fujimoto C, Egami N, Kinoshita M, et al. Involvement
of vestibular organs in idiopathic sudden hearing loss with
vertigo: an analysis using oVEMP and cVEMP testing. Clin
Neurophysiol. 2015;126:1033-1038.

26. Khetarpal U. Investigations into the cause of vertigo in
sudden sensorineural hearing loss. Otolaryngol Head Neck
Surg. 1991;105:360-371.

27.YuH, LiH. Vestibular Dysfunctions in Sudden Sensorineural
Hearing Loss: A Systematic Review and Meta-analysis. Front
Neurol. 2018;5:9-45.

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.
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