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Abstract 

Introduction: In the ORL-HNS, acute low-tone sensorineural hearing loss (ALHL) is an emergency that needs to be treated right away. 

The hearing loss in ALHL is restricted to low-tone frequencies, and it has a superior prognosis compared to idiopathic sudden 

sensorineural hearing loss (ISSNHL). The administration of systemic corticosteroids was said to provide positive outcomes. Aim: to 

ascertain the effects of steroid treatment in patients with ALHL without diuretics. Case Report: A 36-year-old lady was identified as 

having dyslipidemia and bilateral acute low-tone sensorineural hearing loss. Patients had complete bed rest, oxygen treatment, 

simvastatin, vitamins B and C, and high-dosage oral corticosteroids (tapering off). Method: Through the Cochrane database, PubMed, 

and Google Scholar, evidence-based literature studies on the management of ALHL are available. Conclusion: The ORL-HNS 

department considers ALHL to be an emergency that needs to be treated right away to improve the prognosis. With corticosteroids as 

the primary treatment and no diuretics in combination, PTA has improved with favorable outcomes. It is essential to assess the 

effectiveness of therapy throughout both short- and long-term follow-ups. 
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INTRODUCTION 

 

With relatively normal hearing retained at higher 

frequencies of 2, 4, and 8 kHz, the particular hearing impairment 

of ALHL is mostly restricted to the lower frequencies of 125, 

250, and 500 Hz.1 Because ALHL only affects low-tone 

frequencies and has a fair prognosis, it differs clinically from 

sudden sensorineural hearing loss (ISSNHL).2–4 Most medical 

professionals do not consider ALHL to be a distinct illness from 

SSNHL.2 ALHL was first distinguished from idiopathic sudden 

sensorineural hearing loss (ISSHL) by Abe in 1981 as a type of 

sensorineural hearing loss confined to low frequencies.5,6 The 

possible cause of this condition is the fact that the prognosis for 

ALHL is far better than idiopathic SSNHL.2 

 ALHL is an emergency in the ORL-HNS that requires 

immediate treatment.2–4 The incidence of ALHL is reported to 

be 42.8-65.8 per 100,000 population in Japan (18% of these 

patients were diagnosed with SSNHL or ISSNHL).2 In contrast 

to SSNHL which is more common in the elderly, ALHL is more 

common in young patients.2 The incidence of idiopathic SSNHL 

was highest in older men, and that of ALHL was highest in 

younger women.7 

ALHL is often accompanied by tinnitus, autophony, 

and/or ear fullness, as well as a weak sensation of dizziness.1 The 

pathophysiologic mechanisms of ALHL are similar to those of 

SSNHL, and the condition has been associated with cochlear 

hydrops and the early stages of Meniere’s disease.8 ALHL is also 

assumed to be caused by an autoimmune response of the 

endolymphatic sac and/or cochlear-specific endolymphatic 

hydrops.9  Viral infection, vascular impairment, autoimmune 

disease, inner ear pathology, and central nervous system 

anomalies, although the cause in most patients is never 

identified.7  

Systemic corticosteroids are the main modalities for the 

treatment of ALHL. As mentioned by Jung, ALHL patients show 

that 32-65% of patients are cured without treatment. Patients 

with ALHL have a better prognosis if compared to SSNHL. 

Recent research about the incidence of ALHL in Japan reported 

that 9-47% of patients who recover experience relapse and as 

much as 10% of them thrive to Meniere's disease. Therefore, 

some experts state ALHL is an early sign of Meniere's disease 

(MD) or a part of endolymphatic hydrops.2  

 

CASE REPORT  

 

The patient, a 36-year-old woman, presented to the 

RSUP Dr. M. Djamil Padang's ORL-HNS outpatient clinic on 

April 5th, 2021 with the primary complaint of buzzing in both 

ears two days prior to admission. The patient said that both of 

her ears felt full. There was no ear discomfort, no Covid-19 

history, no trauma history, no history of ear discharge, no 

history of exposure to noise, no vertigo, no fever, no cough, 

and no runny nose. There was no prior history of excruciating 

headaches. Diabetes mellitus and hypertension were not 

present. Dyslipidemia's past was unknown. The person 

receiving care is the patient. 

A physical examination revealed a generally unwell 

yet cooperative patient. the temperature was 36.5°C, the 

respiration rate was 17x/min, and blood pressure was 

120/80mmHg. Right ear otoscopy revealed a large ear canal, 

an undamaged tympanic membrane, and a cone of light. There 

were no cicatrix, hyperemia, or edema on the right 

retroauricular. The tympanic membrane was intact, the ear 

canal was large, and there was a cone of light in the left ear. 

Upon left retroauricular inspection, there was no cicatrix, 

hyperemia, or edema. 

When examined, the nose and throat appeared to be 

within normal limits. Testing with a tuning fork revealed 

sensorineural hearing loss in both ears (Table 1). Examination 

of the facial nerve and balance revealed no abnormalities. 

On April 5, 2021, a pure tone audiometry test revealed 

lowered hearing thresholds at low frequencies, with the right 

ear's pure tone average (PTA) at low frequencies of 42.5 dB 

and high frequencies of 16.2 dB, and the left ear at low 

frequencies of 42.5 dB and high frequencies of 23.75 dB 

(Figure 1). 
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Table 1. Tuning fork examination 

F Rinnne Weber Schwabach 

Right Left  Right Left 

128 Positive Positive  

Lateralization to the left 

Shorten Shorten 

256 Positive Positive Shorten Shorten 

512 Positive Positive Shorten Shorten 

1024 Positive Positive No lateralization Same with 

examiner 
2048 Positive Positive 

 

Figure 1. Audiogram on the right ear and left ear showed decreased hearing thresholds at low frequencies with PTA right 

ear low frequencies 42.5dB, high frequencies 16.2dB and left ear low frequencies 42.5dB, high frequencies 23.75dB 

 

The laboratory results displayed Hb 12.5 g/dl, 

leucocytes 7,210 / mm3, platelets 235,000 / mm3, 

hematocrit 38%, PT 10.2", APTT 27.4", fasting blood 

sugar 69 mg/dl, total cholesterol 217 mg/dl, HDL 139 

mg/dl, LDL 66 mg/dl, triglycerides 56 mg/dl, SGOT 18 

u / l, SGPT 13 u / l, ureum 24 mg/dl, creatinine 0.6 mg/dl, 

Na+ 139 mmol/l, K+ 3.9 mmol/l, Cl- 100 mmol/l. 

Dyslipidemia was the laboratory’s conclusion. 

The patient was identified as having 

dyslipidemia and bilateral acute low-tone sensorineural 

hearing loss (ALHL). Treatment for the patient involved 

absolute bed rest, the intravenous infusion of 4 liters of 

oxygen for 15 minutes every 6 hours, IVFD RL 500 cc 

every 8 hours, intravenous injections of vitamins C and 

B12, and vitamin. 

 One week after treatment (April 12th, 2021), 

the buzzing sound ear was reduced, and there was no 

dizziness. Pure tone audiometry showed a decrease in 

hearing threshold at low frequencies with PTA 28.3 dB 

on both ears (Figure 2). 

 
Figure 2. Audiogram a week after treatment (April 12, 

2021) showed a decrease in hearing threshold at low 

frequencies with PTA 28.3 dB on both ears 

 

The patient was given medication that 

included methylprednisolone 1x16mg tablet taken orally 

for the first three days, vitamin B complex 3x1 tablet 

taken orally, and vitamin C 2x100mg tablet taken orally. 

The patient was then permitted to go home. One week 

later, the patient was advised to visit the ORL-HNS 

outpatient clinic of RSUP Dr. M. Djamil Padang. The 
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patient returned for follow-up care on April 19, 2021, 

two weeks following therapy. No buzzing ears could be 

heard. Tuning fork analysis revealed typical limits of 

128, 256, 512, 1024, and 2048 Hz. With PTA 23.3 dB at 

the right ear and 25 dB at the left ear, pure tone 

audiometry testing revealed a reduction in the hearing 

threshold at low frequencies (Figure 3).   

 
 

Figure 3. An audiogram two weeks after treatment 

(April 19, 2021) showed a decrease in hearing threshold 

at low frequencies with PTA 23.3 dB at the right ear and 

25 dB at the left ear 

One year after completing ALHL therapy, the 

patient once again complained of ear fullness and 

buzzing noises. The hearing threshold at low frequencies 

is reduced on pure tones audiometry test by 35 dB at the 

right ear and 38.3 dB at the left ear (Figure 4). Although 

it is suggested that the patient receive ALHL treatment, 

the patient declines because the complaint does not 

affect her daily activities. 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 4. Audiograms on the right ear and left ear 

showed decreased hearing thresholds at low frequencies 

in both ears. 

 

In patients with bilateral ALHL, does 

corticosteroid therapy alone without diuretics increase 

PTA? 

- P  : Bilateral ALHL patient 

- I   : Systemic corticosteroids 

- C  : Steroids with diuretics 

- O : Increase PTA in ALHL cases, and reduce 

complications 

 

METHOD  

 

The authors performed a comprehensive 

literature search Cochrane database, PubMed, and 

Google Scholar, using the keywords of “Acute low-tone 

sensorineural hearing loss”, “sensorineural hearing 

loss”, “corticosteroids” and “diuretics” (Table 2). The 

search was using inclusion criteria: 1) Treatment of 

ALHL with steroids, 2) Management of ALHL steroids 

in combination with diuretics; and exclusion criteria: 1) 

ALHL with Meniere's disease, 2) ALHL accompanied 

by vertigo, 3) Literature past 10 years (Figure 5.) 

 

RESULT 

 

After conducting a literature search on the Cochrane 

database, PubMed, and Google Scholar, it was obtained 

107 articles published in the last 10 years. Selection 

based on inclusion and exclusion criteria found only 1 

study was relevant to the topic. Zhu Y et al, reported that 

the study design is a meta-analysis. ALHL patients were 

treated with corticosteroids and patients were given 

combination diuretic therapy. 
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Figure 5. Literature search strategy and result

From the study conducted by Zhu Y, there was 

no significant difference between the administration of 

corticosteroid therapy and the administration of diuretics 

in ALHL (Table 3)10 

Table 2. Search strategy 

Literature Result Keywords 

PubMed 37 “Acute low-tone sensorineural hearing loss” and “sensorineural hearing loss” and 

“corticosteroids” and “diuretics” Cochrane Library 0 

Google Scholar 68 

 

Table 3. Literature review   

No Writer - journal Patients/ 

Problem 

Intervention Comparison Outcome 

1 Zhu Y, et al. 

Ear, Nose & 

Throat 2021. 

ALHL patients 

 

Steroids treatment 

 

Diuretics 

treatment  

 

Recovery rate of low-

tone hearing loss 

DISCUSSION 

 

We describe a case of a 36-year-old lady who 

was identified as having dyslipidemia with bilateral 

acute low-tone sensorineural hearing loss (ALHL). The 

history, physical examination, ENT examination, tuning 

fork, audiometry, and laboratory results are used to make 

the diagnosis. In this example, complete bed rest, 

intranasal oxygen therapy, vitamin C, mecobalamin, 

vitamin B complex, simvastatin, and a high dosage 
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corticosteroid (Methylprednisolone - tapering down) 

were used to treat the patient without the use of diuretics. 

In the past, ALHL was often confused with 

ISSNHL, but now it can be made as a separate 

diagnosis.10 The patient mostly came with complaints of 

tinnitus, ear fullness sensation, and decreased hearing in 

low tones without spinning dizziness. ALHL can be 

diagnosed by pure tone audiometry examination.9–12  

In this instance, the patient complained of 

buzzing in both ears, feeling full in both ears and losing 

hearing. The patient made no claims of feeling 

lightheaded. The patient's audiogram revealed a drop in 

the hearing threshold at frequencies between 250 and 

500 Hz, but not at higher frequencies between 4,000 and 

16, 000 Hz. 

The patient in this instance is a lady, age 36. 

As in other earlier investigations, Yoshida's research 

revealed a significant incidence of ALHL in young 

women.7 According to Kim, most victims are female, 

with a peak age of 40.12  

ALHL without vertigo was described by Taki 

et al. as a unique type of ISSNHL. Despite this, multiple 

studies have linked cochlear hydrops and ALHL to the 

early onset of Meniere's illness.13 Abe as quoted by Sato 

reported a study of 39 patients with ALHL with unclear 

causes. All patients experience complete healing without 

recurrence and symptom fluctuations.14   

Yoshida asserts that the etiology of ALHL is 

assumed to be idiopathic, with endolymphatic hydrops 

limited to the cochlea perhaps playing a major role in the 

pathophysiology of ALHL.7 

According to Leong's research, endolymphatic 

hydrops and autoimmune processes may be responsible 

for ALHL's genesis. ALHL patients also exhibited 

abnormalities in the balance of Th1/Th2 cells.15  

Our patient's test results revealed a rise in total 

cholesterol. There were no further risk factors identified 

in the patient. It is thought that this patient's ALHL has 

an idiopathic etiology. With the results of the ECOG and 

glycerol tests, several otolaryngologists have attempted 

to explain the pathophysiology and genesis of ALHL.10  

Glycerin and electrocochleography (EChoG) 

tests cannot be carried out on our patients due to the lack 

of equipment and supporting resources in our 

department. 

Gonzalez et al. found that stress causes 

pathophysiological mechanisms that cause abrupt 

hearing loss. Studies done on stressed-out rats have 

revealed increased red blood cell aggregation, which 

causes haemoconcentration, and decreased blood flow in 

the microcirculation. More delicate structures, including 

the cochlea, are more significantly impacted by the 

blockage of blood flow in the inner ear. These kinds of 

modifications, for instance, have a greater impact on the 

cochlea than the vestibular labyrinth. The exterior and 

internal hair cells, as well as the stria vascularis, are the 

crucial components of the cochlea.16 Shi added that the 

strial network is the largest and most complicated 

towards the basal end and is narrower and simpler as it 

gets closer to the apex.17 The patient is a medical 

professional who is under enough stress. 

Patients with ALHL are often treated with 

systemic steroids or a combination of steroids and 

diuretics.7  

According to Zhu's study, there was no 

discernible statistical difference between individuals 

receiving steroid treatment and those receiving diuretic 

treatment in terms of how quickly their low-pitched 

hearing thresholds recovered.10  

The patient receives therapy (as previously 

mentioned) for 7 days while being treated in the ORL-

HNS department's ward. According to the ORL-HNS 

department's clinical practice standards, the patient 

received oxygen treatment for 15 minutes every 6 hours, 

methylprednisolone, vitamin C, mecobalamin, 

simvastatin, and neurotropic. Steroids, which aid in the 

treatment of immunological problems, are the first-line 

treatment for ALHL, according to Leong et al. in their 

publication.15  

Methylprednisolone 40 mg per day on days 1-

3, 30 mg on days 4-6, 20 mg on days 7-9, and 10 mg on 

days 10–12 yield an excellent outcome, according to 

research by Choi et al. Methylprednisolone 1x48 mg was 

administered to the patient in this case, tapering off over 

the course of 14 days (decrease every 3 days). The 

administration of Vitamin B12 and Adenosine 

Triphosphate, which work to improve blood flow to the 

cochlea and shield it from oxidative stress, can be used 

with treatment, according to Choi as well.18  

Treatment for ALHL consists of diuretics and 

a 14-day course of a full dosage of 60 mg of 

methylprednisolone (sometimes a mix of steroids and 

diuretics).11 We do not prescribe diuretics for our 

patients. 

Within a week of experiencing problems, 

patients got therapy. During the follow-up, the patient's 

condition improved and her hearing threshold rose. 

According to Chang et al, the length of time between the 

onset of symptoms and the start of treatment has a 

significant impact on how well the hearing threshold 

improves during the first month. Several earlier trials 

also showed that starting treatment 1 week after the 

beginning of symptoms boosted the proportion of 

hearing improvement.1 according to the suggested 

criteria for treatment success put forward by the Japan 

Ministry of Health, Labor, and Welfare's Study Group 

for Acute Profound Deafness Research Committee.10 

One week after beginning treatment, the patient 

underwent audiometry, which revealed an increase in 

hearing threshold at low frequencies. Hearing loss and 

ringing in the ear complaints fell as well.  

Twenty-five patients (75.7%) had a complete 

hearing recovery, five patients (15.1%) had partial 

recovery, two patients (6.0%) had no recovery, and one 

patient (3.0%) had hearing loss advanced 1 month after 

starting therapy, according to Roh et al's study. 33 

patients were monitored over an extended time (mean 22 

months, range 3-79 months). Five patients (15.2%) had 

acute low-tone hearing loss recurrences. Over the course 

of the initial 12 months of follow-up, there were no 

recurrences. The results of the first treatment were 

connected to the long-term prognosis.19  

In this instance, the patient complained of ear 

and ear fullness again a year after receiving earlier 

therapy. A reduction in hearing threshold at low 

frequencies is shown on the audiogram in both ears. The 

patient was recommended to seek treatment, but she 
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declined since she thought her problem did not affect her 

day-to-day activities. 

 

CONCLUSION 

 

 ALHL is an emergency in the ORL-HNS 

department, and it needs to be treated right away in order 

to have a better prognosis. With corticosteroids as the 

primary treatment and no diuretics in combination, PTA 

has improved with favorable outcomes. Short-term and 

long-term follow-up should be used to evaluate the 

effectiveness of the therapy. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons license and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder.
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