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ABSTRACT 

AIM:  

To Study the changes in hearing threshold among 

patients diagnosed with chronic renal failure going 

to begin hemodialysis in our hospital. 

 

OBJECTIVES: 

PRIMARY OBJECTIVE: 

Find the Hearing threshold among Chronic Renal 

Failure patients going to begin hemodialysis and 

the effect of hemodialysis on the hearing threshold. 

 

SECONDARY OBJECTIVE: 

 To assess the degree and type of Hearing loss 

in dialysis patients 

 To find any correlation between duration of 

illness, stage of disease and age of patient 

 To assess the risk factors like Diabetes, 

Hypertension, ototoxic drugs in chronic renal 

failure patients contributing to hearing loss. 

 

NEED OF THE STUDY: 

As the results available so far on the effect of 

hemodialysis on change of hearing threshold have 

variable results, we intend to do this study to know 

the change in hearing threshold in Chronic Renal 

Failure patients going to begin haemodialysis in 

our hospital set up. We also included the change in 

speech reception threshold values in relation to 

hemodialysis in our study. 

Study site: Apollo Main Hospitals, Greams Road, 

Chennai.   

Study Population: Patients above 15 years 

presenting in the Outpatient department of Apollo 

Main Hospitals, Chennai with Chronic Kidney 

Disease on Dialysis 

Sample Size: 65 

Study Design: Prospective study.  

Study duration: February 2021 to July 2021. 

Inclusion Criteria: 1. Patients above 18 years 

of age. 2. Patients diagnosed with Chronic Kidney 

Disease going to begin Hemodialysis.  

Exclusion Criteria: 1. Patients younger than 18 

years of age. 2. Patients who have undergone prior 

ear surgery. 3. Patients diagnosed as HIV positive 

undergoing dialysis. 4. Patients with Noise induced 

hearing loss. 5. Patients with Acute Renal Failure. 

6. Patients with significant head injury.  

 

METHODOLOGY: 
Study will be carried over in the ENT and 

Nephrology Departments of Apollo main hospital.  

Patients included in the study will be 

explained about the purpose of study and will be 

ensured that information collected from them 

would be kept confidential and would be used only 

for academic purpose. Written informed consent 

would be taken from each subject.  

A thorough history will be taken from all the 

patients selected and complete ear, nose and throat 

examination is done. 

Pure Tone Audiogram and Speech Audiometry will 

be done on all patients before starting dialysis and 

after three sessions of dialysis. 

The pure tone audiometry and speech audiometry 

will be done with a computer audiometer - Grason 

Stadler 61 clinical audiometer in the sound - proof 

(acoustic) room in the ENT OPD.  

The hearing acuity will be measured in dB at the 

frequencies 500 - 8000Hz. The average for the four 

frequencies 500Hz, 1000Hz, 2000Hz and 4000Hz 

will be recorded.  

Air and bone conduction thresholds will be 

compared to identify the type and degree of hearing 

loss. 

The duration of illness, dosage of diuretic and 

blood pressure will also be noted. 

Hearing related questions including family history 

of hearing loss, drugs taken, past medical or 
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surgical treatment of otologic conditions, diseases 

associated with hearing loss, and risk factors for ear 

disease. Other questions addressed exposure to 

noise at work. 

Patients will be subjected to undergo the following 

investigations:Pure tone audiometry and speech 

audiometry before beginning hemodialysis and 

after 3 sessions of hemodialysis.  

Nephrological investigations such as serum 

creatinine, blood urea nitrogen (BUN), eGFR and 

serum electrolytes. 

 

INTRODUCTION: 

Great advances have been made in the 

management of patient with chronic renal failure 

(CRF) on hemodialysis, so the life expectancy of 

these patients has increased dramatically. With 

increased patient survival and control of the 

disease, the side effects on other organs have 

started coming to light. Though, the management 

of CRF has seen advances including that in 

hemodialysis, hearing loss continues to cause 

disability in these patients. 

 

RESULTS: 

Though we have arrived at certain broad 

conclusions based on our results, yet we cannot 

presume to identify the exact aetiological factors 

responsible for hearing loss. The raised blood urea 

and serum creatinine levels does not predict the 

occurrence of sensorineural hearing loss (SNHL). 

The severity of hearing loss increases with the 

stage of the disease and the age of the patients but 

there is no significant correlation with sex of the 

patients. It is also inferred that hemodialysis is not 

a causative factor for SNHL, but there is a 

relationship between SNHL and CRF in high 

frequencies. However, presumably hemodialysis 

may have an ameliorative effect on hearing loss in 

CKD patients, an association that needs to be tested 

further by long term prospective studies.  

 

CONCLUSION: 

CRF patients are subject to wide 

fluctuations in hemodynamic and metabolic 

parameters over time. SNHL has a considerable 

prevalence in CRF patients. Evidence of possible 

correlation between renal function and hearing loss, 

as revealed by our study, could change how 

persons with CKD are treated in the future. It 

should encourage clinical nephrologists to include 

hearing function questions in their preventive care 

protocols and to refer all patients reporting hearing 

loss to a hearing health professional for evaluation 

and rehabilitation (e.g. hearing aids), and to advise 

patients to avoid further ototoxic medication 

treatment in order to preserve their hearing ability. 

 

I. INTRODUCTION 
Great advances have been made in the 

management of patient with chronic renal failure 

(CRF) on hemodialysis, so the life expectancy of 

these patients has increased dramatically. With 

increased patient survival and control of the 

disease, the side effects on other organs have 

started coming to light. Though, the management 

of CRF has seen advances including that in 

hemodailysis, hearing loss continues to cause 

disability in these patients. 

Sensorineural hearing loss (SNHL) is 

more common in patients with chronic renal failure 

(CRF) than it is in the general population 

(prevalence of 20-40%). Chronic renal failure is 

characterised by gradually progressive loss of renal 

function. After the advent of haemodialysis 

(rearrangement of the liquid and solute content of 

the body in CRF), patients with renal disease live 

longer and with better quality of life. However, 

hearing loss (HL) is frequently seen in those 

patients undergoing dialysis which may impact the 

quality of life. The incidence of HL in the patients 

with CRF and on regular haemodialysis ranges 

from 20-80%.
[1,2,3,4,5]

 The general consensus in 

audiometric findings among patients with chronic 

renal failure is that they have high frequency 

hearing loss with a notch at 6000Hz. This hearing 

loss is mostly sensorineural type and usually is 

diagnosed in long term CRF patients and it usually 

progresses in time. 

 

The role of haemodialysis in the causation 

of SNHL is controversial, some authors have 

reported a depression in hearing threshold after 

haemodialysis while others are of the opinion that 

there is no relation between the two.
[6,7,8,9]

 Despite 

variances in methodology and auditory function 

indices, the presence of hearing loss has been a 

common trend. The greater incidence of HL among 

patient with CRF has long been known and is 

constantly being verified by new researches.
[10]

 

Nevertheless, haemodialysis may have an 

important role in hearing loss in CRF patients. 

Long term dialysis results in accumulation of 

amyloid materials in many tissues including the 

inner ear.
[11]

 Aluminium toxicity, which is seen in 

chronic dialysis patients, may also have a role in 

hearing loss.
[11]

 

 

In 1927, Alport first described a case with 

associated hearing loss, in which kidney and 

cochlea are affected together.
[12]

 Other rare 
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illnesses or syndromes in which hearing loss (HL) 

is closely associated include Familial kidney 

disease like HDR (hypoparathryoidism, deafness, 

and renal dysplasia) syndrome, brachi-oto renal 

syndrome, Fabry disease, and MELAS 

(Mitochondrial myopathy, encephalopathy, lactic 

acidosis, and stroke) syndrome.
[13,14,15,16]

 

 

A lot of studies have been undertaken to 

determine the prevalence and degree of hearing 

loss in patients on dialysis and to identify the 

association between hearing loss and factors like 

duration of kidney disease and the number of 

dialysis. Thodis et al. in their study found that 

hearing loss is more commonly reported finding 

than vestibular dysfunction.
[10]

 Certain studies have 

reported that the lesion in the form of hearing loss 

is found in the cochlea, while other studies have 

identified retrocochlear involvement in addition to 

cochlear pathological abnormalities.
[17]

 

 

Though the gross anatomy of cochlea and 

kidney differ, yet many similarities exist between 

the stria vascularis of the cochlea of the inner ear 

and renal nephron at the anatomical, physiological, 

pharmacological, pathological and ultra-structural 

levels.
[18]

 They may have common antigenicity. 

The nephron and the stria vascularis of the cochlea 

have epithelial structures and a vascular supply that 

are in close contact. Both epithelial structures have 

enzymatic systems that depend on Na
+
/K

+
 - 

adenosine triphosphatases and have carbonic 

anhydrase. The cochlea and kidney have similar 

physiological mechanisms which include the active 

transport of electrolytes and fluid by stria 

vascularis and glomerulus respectively.
[19]

 Different 

pharmacologic agents can cause both nephrotoxic 

and ototoxic effects.
[20]

 

 

There are several potential mechanisms of 

HL in CRF patients that have been postulated in 

literature including deranged haemoglobin, 

electrolytes, blood urea, serum creatinine, 

hypertension, ototoxic medication,
[3,5,7,21,22]

 effects 

of haemodialysis treatment itself,
[1,23,24]

plasma 

viscosity and vitamin D deficiency.
[4,17]

 Osmotic 

changes resulting in loss of hair cells, collapse of 

endolymphatic space, oedema, atrophy of 

specialized auditory cells and some complications 

of haemodialysis were the aetiopathogenic 

mechanisms reported.
[19,25,26]

 The inner ear is a 

complicated system that relies on water and 

electrolyte equilibrium to function properly. 

Hearing properties will be affected by a defect in 

the cationic gradient of endolymphatic fluid. 

Another possible cause of hearing loss in CRF is 

endolymphatic hydrops. This phenomenon could be 

the cause of low frequency sensorineural hearing 

loss (SNHL) that improves with hemodialysis.
[7] 

 

Age, diabetes, hypertension, and drugs 

that are both ototoxic and nephrotoxic are all 

shared risk factors for CKD and hearing loss. 

According to Zeigelboim et al., changes in blood 

pressure during haemodialysis, changes in osmotic 

pressure, ototoxic and nephrotoxic agents used in 

haemodialysis, and haemodialysis techniques play 

a role in the pathogenesis of hearing loss.
[27]

 

Hearing loss consequently reduces the quality of 

life in dialysis patients. 

 

As the results available so far on the effect of 

dialysis in change of hearing threshold have 

variable results, we intend to do this study to know 

the change in hearing threshold in CRF patients 

going to begin haemodialysis in our hospital set 

up.We also included the change in speech reception 

threshold values in relation to hemodialysis in our 

study. 

 

AIM 

To Study the changes in hearing threshold among 

patients diagnosed with chronic renal failure going 

to begin hemodialysis in our hospital. 

 

OBJECTIVES 

PRIMARY OBJECTIVE: 

Find the Hearing threshold among Chronic Renal 

Failure patients going to begin hemodialysis and 

the effect of hemodialysis on the hearing threshold. 

 

SECONDARY OBJECTIVE: 

 To assess the degree and type of Hearing loss 

in dialysis patients 

 To find any correlation between duration of 

illness, stage of disease and age of patient 

 To assess the risk factors like Diabetes, 

Hypertension, ototoxic drugs in chronic renal 

failure patients contributing to hearing loss. 

 

II. MATERIALS AND METHODS 
Study site: Apollo Main Hospitals, 

Greams Road, Chennai.   

Study Population: Patients above 15 years 

presenting in the Outpatient department of    Apollo 

Main Hospitals, Chennai with Chronic Kidney 

Disease on Dialysis 

Sample Size: 65 

Study Design: Prospective study.  

Study duration: February 2021 to July 2021. 
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Inclusion Criteria: 1. Patients above 18 years 

of age. 2. Patients diagnosed with Chronic Kidney 

Disease going to begin Hemodialysis.  

Exclusion Criteria: 1. Patients younger than 18 

years of age. 2. Patients who have undergone prior 

ear surgery. 3. Patients diagnosed as HIV positive 

undergoing dialysis. 4. Patients with Noise induced 

hearing loss. 5. Patients with Acute Renal Failure. 

6. Patients with significant head injury.  

 

III. RESULTS 
Amongst 65 patients, 43 patients are Male 

and 22 patients are female. The age group range 

was between 18 years to 80 years. Out of 65 

patients, 53 patients (81.5%) have sensorineural 

hearing loss at recruitment. Amongst 53 patients, 

35 patients have mild hearing loss, 16 patients have 

moderate hearing loss and 2 patients have severe 

hearing loss. Post hemodialysis 54 patients found to 

have sensorineural hearing loss. Amongst 54 

patients, 35 patients have mild hearing loss, 17 

patients have moderate hearing loss and 2 patients 

have severe hearing loss. One patient who had 

normal hearing developed mild hearing loss and 

one patient who had mild hearing loss developed 

moderate hearing loss post hemodialysis. 

 

 
FIGURE 1: FREQUENCY OF HEARING LOSS AFTER DIALYSIS 

 

 The range of Hearing threshold of the patients 

is between 15dB and 65dB at recruitment. 

 The range of hearing threshold post 

hemodiaysis is between 17dB and 65dB. 

 There increased hearing threshold in 30 

patients post hemodialysis. 

 The difference of hearing threshold pre and 

post hemodialysis in the patients were 

ranging from 5dB to 10dB. 

 

Out of 65 patients, 51 patients have 

increased speech reception threshold at recruitment 

53 patients have increased speech reception 

threshold after hemodialysis. There is a significant 

(p=0.001) change in speech reception threshold in 

patients after hemodialysis. 

 

Out of 65 patients, 42 patients had a serum 

creatinine level more than 9mg/dl. Of them, 36 

patients had hearing loss which included 2 with 

severe hearing loss and 10 with moderate hearing 

loss.  There was statistically significant relationship 

between the serum creatinine level and hearing 

threshold. 
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SERUM 

CREATININE 

NORMAL MILD HL MODERATE HL SEVERE HL 

< 9 mg/dl 6 11 6 0 

> 9 mg/dl 6 24 10 2 

TABLE 1: COMPARISION OF SERUM CREATININE WITH DEGREE OF HEARING LOSS 

 

 
FIGURE 2: COMPARISION OF SERUM CREATININE WITH DEGREE OF HEARING LOSS 

 

IV. DISCUSSION 
Hearing loss in CKD population has been 

reported as being mainly sensorineural. 

Sensorineural hearing loss (SNHL) among patients 

with CRF has been a common finding in studies 

investigating the effect of renal failure on auditory 

function. The higher incidence of hearing loss 

among patients with CRF has been established and 

is constantly being verified by new 

studies.
[1,2,3,4,18,28]

 The other causes of SNHL 

include age, diabetes, congenital hereditary 

nephropathy, ototoxic drugs such as furosemide or 

exposure to work (industrial related) and stroke.  

In the present investigation participants 

with otosclerosis, tympanosclerosis, tympanic 

membrane perforation and HIV positive patients 

were excluded. Thus, CKD per se was associated 

with increased risk of SNHL independent of other 

known confounding variables. None of the 

participants in our study had the rare syndromes 

previously associated with hearing loss and renal 

disease. 
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The prevalence of hearing loss in our 

study at recruitment is 81.5% and post 

hemodialysis is 83.1%. In the study done by 

Akeem et al, hearing loss at recruitment is 67% and 

post hemodialysis is 79%. Thus, hemodialysis may 

have an ameliorative effect on hearing loss in CKD 

patients. 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

TABLE 2: COMPARISON OF PREVALANCE OF HEARING LOSS WITHVARIOUS STUDIES 

 

According to the current study, hearing 

loss worsens with duration of CKD. Akeem Et Al, 

also found that, hearing loss worsens with duration 

of CKD. Henrich et al., concluded that SNHL is 

common in renal failure and it does worsen with 

duration of treatment. 

 

According to the current study, hearing 

loss worsens with increased creatinine levels. The 

other blood investigations has no significant 

correlation as seen in the study conducted by 

Akeem Et Al. Akeem Et Al, also found that, 

hearing loss worsens with increased creatinine 

levels. Sahin and Varim also reported statistically 

significant differences in hearing thresholds and 

uremia. Inner ear dysfunction (including SNHL and 

vestibular dysfunction or a combination) was not 

linked to BUN, serum creatinine, potassium, 

sodium, calcium, or glucose levels, according to 

Kusakari et al. Alder et al. also opined that Na+, 

K+ activated ATPase in the cochlea is important in 

maintaining catonic gradients, suggesting further 

that inhibition of this enzyme system may be a 

contributing factor in inner ear dysfunction among 

uremic patients.
[29]

 In the research study conducted 

by Sreedharan et al, serum creatinine and blood 

urea levels had a positive correlation with hearing 

thresholds.
[30]

 

Hypertension and diabetes are 

independent risk factors for hearing loss, but in our 

study comorbidities did not give statistically 

significant correlation on effect of hearing loss. 

This may be attributed to the small sample size of 

the current study. 

 

 

V. CONCLUSIONS 
CRF patients are subject to wide 

fluctuations in hemodynamic and metabolic 

parameters over time. Though we have arrived at 

certain broad conclusions based on our results, yet 

we cannot presume to identify the exact 

aetiological factors responsible for hearing loss. 

The raised blood urea and serum creatinine levels 

does not predict the occurrence of sensorineural 

hearing loss (SNHL).  

However, SNHL has a considerable 

prevalence in CRF patients. The severity of hearing 

loss increases with the stage of the disease and the 

age of the patients but there is no significant 

correlation with sex of the patients. It is also 

inferred that hemodialysis is not a causative factor 

for SNHL, but there is a relationship between 

SNHL and CRF in high frequencies. However, 

presumably hemodialysis may have an ameliorative 

effect on hearing loss in CKD patients, an 

association that needs to be tested further by long 

term prospective studies.  

Evidence of possible correlation between 

renal function and hearing loss, as revealed by our 

study, could change how persons with CKD are 

treated in the future. It should encourage clinical 

nephrologists to include hearing function questions 

in their preventive care protocols and to refer all 

patients reporting hearing loss to a hearing health 

professional for evaluation and rehabilitation (e.g. 

hearing aids), and to advise patients to avoid 

further ototoxic medication treatment in order to 

preserve their hearing ability. 

 

 

 

CURRENT STUDY 83% 

AKEEM ET AL 79% 

CHARACHON ET AL 75% 

KUSAKARI ET AL 60% 

REDDY E K ET AL 63.5% 
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VI. RECOMMENDATIONS 
• Regular otological assessment is necessary in 

CKD patients so as to detect early changes in 

hearing threshold. 

• Pure tone audiogram annually may be used as 

a screening tool to detect early changes. 

• This study can be further extended to know 

the confounding effect of other associated 

risk factors on hearing threshold. 

 

REFERENCES 
[1]. Bazzi C, Venturini CT, Pagani C, Arrigo 

GD, Amico G. Hearing loss in short and 

long-term haemodialyzed patients. 

Nephrol Dial Transplant 1995; 10:1865-

68. 

[2]. Sahin C, Varim C. Hearing loss in 

geriatric hemodialysis patients. Med J DY 

PatilUniv 2015; 8:734-38. 

[3]. Krishnan R, Renjit RE. Hearing 

assessment in chronic renal failure 

patients. Orissa Journal of Otolaryngology 

and Head & Neck Surgery 2018; 12(1): 

24-28. 

[4]. Ozuturan O, Lam S. The effect of 

hemodialysis on hearing using pure-tone 

audiometry and distortion-product 

otoacoustic emissions. ORL J 

Otorhinolanyngology and Related 

Specialities 1998; 60(6):306-13. 

[5]. Bergstrom L, Thompson P, Sando I, et al. 

Renal disease: Its pathology, treatment 

and effects on the ear. Arch Otolaryngol 

1980; 106:567-72. 

[6]. Stavroulaki P, Nikolopoulos TP, 

Psarommatis I, Apostolopoulos N. 

Hearing evaluation with distortion-product 

otoacoustic emissions in young patients 

undergoing hemodialysis. Clinical 

Otolaryngology & Allied Sciences 2001; 

26:235-42. 

[7]. Gatland D, Tucker B, Chalstrey S, Keene 

M, Baker L. Hearing loss in chronic renal 

failure - hearing threshold changes 

following hemodialysis. J Roy Soc Med 

1991; 84:587-89. 

[8]. Hutter JC, Kuehnert MJ, Wallis RR, Lucas 

AD, Sen S, Jarvis WR. Acute onset 

decreased vision and hearing traced to 

hemodialysis treatment with aged 

dialysers. Journal of the American 

Medical Association 2000; 283:2128-34. 

[9]. Lasisi AO, Saloko B, Osowole O, 

Osisanya WP, Amusat MA. Effect of 

hemodialysis on the hearing function of 

patients with chronic renal failure. African 

Journal of Health Sciences 2006; 13:29-

32. 

[10]. Thodis C, Thodis E, Danielides V, 

Pasadakis P, Vargemezis V. Hearing in 

renal failure. Nephrol Dial Transplant 

2006; 21:3023-30. 

[11]. Peyvandi A, Roozbahany NA. Hearing 

loss in chronic renal failure patients 

undergoing hemodialysis. Indian J. 

Otolyrangol Head Neck Surg 2013; 65(3): 

537-40. 

[12]. Alport AC. Hereditary familial congenital 

hemorrhagic nephritis. British Med Jour 

1927; 1(3454):504-06. 

[13]. Van Esch H, Groenen P, Nesbit MA et al. 

GAT A3, Haplo – insufficiency causes 

human HDR Syndrome. Nature 2000; 

406(6794):1427-35. 

[14]. Hudson BG, Tryggvason K, 

Sundaramoorthy M, Neilson EG. Alport’s 

syndrome, Goodpasture’s syndrome and 

type IV collagen. New England Journal of 

Medicine 2003; 348(25):2543-56. 

[15]. Kochhar A, Fisher SM, Kimberling WJ, 

Smith RJ. Branchio-oto-renal syndrome. 

Am J Med Genet A 2007; 143A(14):1671-

78. 

[16]. Zarate YA, Hopkin RJ. Fabry's disease. 

Lancet 2008; 372 (9647):1427-35.  

[17]. Erkoc MF, Bulut S, Imamoglu H, et al. CT 

assessment of bone remodeling in the otic 

capsule in chronic renal failure : 

Association with hearing loss. 

Neuroradiology / Head & Neck Imaging 

2013; 200(2):396-99. 

[18]. Somashekara KG, Chandre Gowda BV, 

Smitha SG, Mathew AS. Etiological 

evaluation of hearing loss in chronic renal 

failure. Indian Journal of Basic and 

Applied Medical Research 2015; 

4(2):194-99.  

[19]. Arnold W. Inner ear and renal disease. 

Ann Oto Rhino Lary 1984; 112(Suppl): 

119-24 

[20]. Quick CA, Fish A, Brown C. The 

relationship between cochea and kidney. 

Laryngoscope 1973; 83:1469-82. 

[21]. Yassin A, Badry A, Fatt–Hi A. The 

relationship between electrolyte balance 

and cochlear disturbances in cases of renal 

failure. Journal LaryngolOtol 1970; 

84:429-36. 

[22]. Alder D, Ritz E. Terminal renal failure 

and hearing loss. Arch Otorhinolaryngol 

1982; 235:587-90. 

[23]. Serbetcioglu MB, Erdogan S, Sifil A. 



 

      

International Journal Dental and Medical Sciences Research 

Volume 5, Issue 2, Mar - Apr 2023 pp 530-537 www.ijdmsrjournal.com ISSN: 2582-6018 

                                       

 

 

 

DOI: 10.35629/5252-0502530537           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 537 

Effects of single session of hemodialysis 

on hearing abilities. ActaOtolaryngol 

2001; 12:836-38. 

[24]. Serbetcioglu MB, Erdogan S, Sifil A. 

Overall no adverse effect of a single 

session of hemodialysis on hearing 

abilities. Nephron 2001; 87:286. 

[25]. Davison AM, Cameron JS, Grunfeld JP, 

Kerr DNS, Ritz E, Winearls CG. Oxford 

textbook of clinical nephrology. 2nd ed. 

Oxford (UK): Oxford University 

Press;1998. 

[26]. Dhingra PL. Chapter 1. Anatomy of ear, in 

diseases of ear, nose and throat. 4
th

 ed. PL 

Dhingra, Elsevier Division of Reed 

Elsevier India Private Limited, 2007; 9. 

[27]. Zeigelboim BS, Mangabeira-Albernaz PL, 

Fukuda Y. High frequency audiometry 

and chronic renal failure. ActaOtolyrangol 

2001; 121:245-48. 

[28]. Magliulo G, Gagliardi M, Ralli G, 

Persichetti S, Muscatello M. BSER 

audiometry in haemodialysis patients. 

Clinical Otolaryngology 1987; 12: 249–

54. 

[29]. Alder D, Fiehn W, Ritz E. Inhibition of 

Na+ K + stimulated ATPase in cochlea of 

the guinea pig: Potential causes of 

disturbed inner ear function in terminal 

renal failure. ActaOtolaryngol 1980; 90(1-

2):55-60. 

[30]. Sreedharan S, Bhat VPJ, Hedge MC, 

Agarwal S, Waheeda C. Hearing loss in 

chronic renal failure: An assessment of 

multiple etiological factors. 

Drtbalusotolaryngology Online Journal 

2015; 5(2) :1-10. ISSN : 2250-0359. 

 


