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ABSTRACT

Inner ear cells are sensitive to some metabolic and hormonal disorders, but
the relation between chronic renal failure (CRF), regular dialysis treatment (RDT)
and sensorineural hearing loss (SNHL) is still a debatable field. The object of this
paper was to verify the presence of SNHL in patients submitted to hemodialysis
with different duration due to CRF and in those submitted to conservative treat
ments compared to normal controls. Sixteen chronic renal failure patients, thirty CRF
patients with different duration of hemodialysis (14 cases less than 5 years, 9 cases
between 5 to 10 years and 7 cases more than 10 years) and sixteen controls were
studied according to clinical exam, pure tone audiometry and imrnitanciometry. The
hearing acuity in the CRF groups compared to the normal group showed impairment,
mainly in 4 and 8 kHz. There was no statistically significant difference in hearing acuity
between CRF patients on RDT and those with conservative management.
MJIRI, Vol. 17, No.4, 293-296, 2004.
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INTRODUCTION

have been published.
The objectives of the present study were: 1) to check
the difference between minimal audible thresholds of nor

Cranial nerve involvement is common in renal failure

patients.! The fact that the cochlea is susceptible to a

mal subjects and patients with chronic renal failure; 2)

wide variety of metabolic, hydroelectrolytic and hormonal

observe the influence of hemodialysis On minimal au

imbalances is already widely known and these imbal

dible thresholds; and 3) investigate if CRF and RDT may

ances are systemic alterations usually found in patients

be considered the direct cause of sensorineural hearing

who have compromised renal function. Therefore, it is

loss.

expected that subjects with CRF develop cochlear dys

MATERIAL AND ME'IHODS

function, clinically manifested by sensorineural hearing
loss. Audiometric evidence of hearing loss is present in
15-75% of patients with chronic renal failure.1.3.4.5 Regu

The population we studied included subjects aged

lar dialysis treatment (RDT) does not seem to affect hear

15 to 60 years who had renal failure in the stages of

ing loss for at least the first 5 years of treatment,2 but

failure (more than 40% to 50% of the renal function com
promised). 16 patients with CRF who were on COnserva

few studies on hearing in RDT for longer than 10 years

tive treatment formed group A; 30 patients with CRF that
have been hemodialysed with various duration (14 cases
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MUMS.ac.ir

293

Hearing Loss in Hemodialysed Patients
schedule (4-5 h, three times weekly) with cuprophane

RDT (81±20 months); group III (7 cases) more than 10

membrane. 16 cases of the same age range and sex match

years of RDT (149 ±26 months). These intergroup pa

who did not have any renal pathology or hearing com

tients were adjusted by age and sex and their means of

plaints were the control group (group C).

auditory thresholds for all frequencies did not show sta

The candidates for the study were referred by the

tistically significant differences (p<0.05) (Table
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nephrology department and the diagnosis of CRF was

I).

Means of a u ditory thresholds for 0.5, 1 and 2 kHz for

confirmed by the records in medical files according to

group A, B and C were 5.32, 6.1 and 5.54 (in the right ear)

creatinine clearance values lower than 60 mUmin/l.73m2

and 6.25, 5.32 and 3.51 (in the left ear) respectively. These

for more than 3 months. We excluded subjects who had

results did not show a statistically significant difference.

a history of hearing loss previous to CRF, risk of occu

Mean of auditory threshold for 4 kHz was 19.37; 17.26

pational otological disease (exposure to noise or sol

and 5.31 (in the right ear) and 17.19; 21.14 and 3.75 (in

vent), diabetes mellitus or other metabolic diseases,

the left ear) f o r group A, B and C, respectively. We ob

Alport's syndrome or family history of primary low hear

served a statistically significant difference when com

ing disability, external or middle ear pathologies at physi

paring the control group (C) and the studied groups (A,

cal exam, air - bone gap in audiometry, tympanometric

B), but not between the studied groups.

curves types B or C.We also excluded patients who had

The mean auditory thresholds in 8 kHz were 25.41;
30.62 and 8.12 (in the right ear) and 27.21; 31.28 and 9.35

taken aminoglycosides or furosemide.
Audiologic exam was performed with a Madsen

(in the left ear) for group A, B and C, respectively. There

OB822 clinical audiometry apparatus and "AT22 Imped

was a statistically significant difference between con

ance audiometry" in a sound-proof chamber, and data

trol (C) and s t udied groups (A & B), but not between

were recorded in standardized protocols that comprised

studied groups themselves (Figs. 1-6).

the analyzed material.

DISCUSSION

Acoustic immitanciometry included static and dy
namic complacency and acoustic stapedial reflex, and it
was performed in all subjects. The exam was conducted

Analyzing only low frequencies (0.5, 1 and 2 kHz),

in order to exclude middle ear pathologies of subclinical

there was no SNHL in patients with CRF, regardless

stages. Statistical analysis included the study of the dif

of being on hemodialysis or not, compared to the

control group. However, in 4 and 8 kHz frequencies,

ferences in mean threshold values for each group using
Student's t-test. The study was conducted with a confi

the hearing l e v el of renal patients was statistically

dence interval of 95%.

different (p<O.05) from the control group, showing
mild sensorin e ural hearing loss. In these frequen

RESULTS

cies, the r e s u lt w a s similar to that repo r t e d by
Kligerman et aJ,6 who found a large incidence of

The mean age of patients in group A was 41.64±10.45

hearing l o s s in h i g h f r e q u e n c i e s . Gatl a n dS and

years; in group B it was 43. 21±14.1 years; and in control

Nikolopoulo s 7 obtained results that showed SNHL

group C it was 44.94±11.72 years. These results did not

with signifi cant clinical impact. Other authors8.9

present a statistically significant difference. Means for

found 18 to 75% hearing loss in patients with CRF

creatinine clearance were: 31.32±13.64, 14. 2±11.58 and

treated by ROT or renal transplantation. W ig a nd et

117.94±13.23 respectively. 30 patients with CRF were un

a1.1o reported a n average hearing loss of 20 d B in a

der dialysis management with different duration (range

group of uremic patients, particularly in high fre

4-240 months): group I (14 cases) less than 5 years of

quencies, s u ggesting cochlear involvement. Bazzi

RDT (22.6±13 months); group II (9 cases) 5-10 years of

and Veturini3 did not find evidence of any w orsen-

Table I. Mean of auditory thresholds in hemodialysed patients with different

duration.
Duration

8 kHz

4kHz

0.5,1,2 kHz

(Year)

Right

Left

Right

Left

Right

Left

<5

4.79

4.41

16.79

17.S6

27.S6

26.92

>

5, < 10

4.7 1

4

16.67

IS.33

29

2S

>

10

5.78

5.14

IS.33

21.13

31.42

34.3
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Fig. 4. Mean of auditory thresholds of 4 kHz in the left ear.
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Fig. 5. Mean of auditory thresholds of 8 kHz in the right ear.
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Fig, 3. Mean of auditory thresholds of 4 kHz in the right ear.

Fig. 6. Mean of auditory thresholds of 8 kHz in the left ear.

i ng of hearing after RDT protracted for 1-5 years.

its complex clinical condition, demanding the use of vari

We didn't find any significant differences of SNHL

ous drugs, with mUltiple etiologies and affecting espe

frequency in the three groups with different dura

cially the elderly, it is difficult to investigate its correla

tion of dialysis, and the percentage of various types

tion with hearing acuity. This explains the controversy

of hypoacousia were also similar to that found by

in the area. Harada et al. reported three cases of acute

Bazzi et al. 3 (77%) and higher than that reported by

sensorineural hearing loss in hemodialysis patients.13
Based on the results, it is suggested that there is a

Quick (about 1 8 %)3.�; perhaps due to differences in

mean age and duration of CRF & RDT. Moreover,

direct relationship between CRF as the cause of SNHL,

the majority of the patients studied by Odu et al."

especially in high frequencies. Considering the absence

and Quicks had undergone renal transplantation

of statistically significant differences between the group

that is well known to improve some aspects of ner

with CRF and hemodialysis and the group submitted to

vous system involvement such as peripheral neur

conservative treatment, we may state that hemodialysis

opathy. Therefore our study confirms that there is a

is not directly related with hearing loss, a fact supported

high incidence of hypoacousia in RDT patients,

by other studies.

even at the beginning of dialysis treatment.

In fact, since hemodialysis corrects a large part of
hydroelectric and metabolic disorders, it tends to reduce

The literature reports that about 80% of the cases of
SNHL in patients with CRF would be due to cases that

the risks of hearing loss, because it promotes stabiliza

lead to this kind of loss, such as use of aminoglycosides,

tion and correction of metabolic alterations caused by

or occupational exposure to noise.12 The remaining 20%

chronic renal failure. Therefore, the correct treatment for

would be directly caused by CRF. However, because of

CRF should be initiated as early as possible, preventing
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body damage, including damage to the cochlea and au

changes following haemodialysis. J R Soc Med 84( I 0): 587-

ditory pathways.

9,1991.
6. Kliyerman AB, et al: Hearing impairment associated with

CONCLUSION

chronic renal failure. Laryngoscope 91: 583-592, 1981.
7- Nikolopoul o s TP, et al: Auditory function in y o ung pa

Minimal auditory thresholds were lower for patients

tients with chronic renal failure. Clin Otolaryngo l 22(3):

with chronic renal failure, especially in high frequen

222-225, 1997.
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cies. Hemodialysis is not a causative factor for senso

8- Quick CA: Hearing loss in patients with dialysis and renal

rineural hearing loss in CRF patients, but there is a rela

transplantation. Ann Otol 85: 7 76-790, 1976.

tionship between CRF and SNHL in high frequencies.

9- Bazzi C, Pagani C, Sorgato G,Albonico G, Pellin GD, Amico
G: Uremic polyneuropathy: a clinical and electrophysi
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