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ABSTRACT

Loss of hearing is a known problem in patients with chronic renal failure.
occurring in 40-80% of cases and being most often of the high frequency sensori-
neural type. We performed a study on 50) patients with this disease, including 20
who had undergone a successful kidney transplantation. Our results show an 80%
incidence of hearing loss in these patients and a chance of improvement in at least

60% of cases after transplantation.
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INTRODUCTION

Chronic renal failure as an end-stage kidney discise may
have a detrimental effect on hearing. Hearing loss is most
often of the sensorineural type and especially involves high
frequencies.

There are many explanations for all or part ofthe hearing
lossseenin these patients, including the presence of anemia,
infection, systemic discases such as diahetes mellitus,
hypertension or arteriosclerosis. use of ototoxic drugs and
hemodynamic changes due to hemodialysis or
transplantation, all of which cause damage to the cochlea or
retrocochlea.'* Kidney transplantation asa final therapeutic
modality may have favorable or adverse effects on the level
of hearing in these patients.**

In this rescarch we studied the hearing of patients with
chronic renal failure who were under follow-up of our
nephrology ward and those who had akidney transplantation
atNemazee Hospital, Shiraz University of Medical Sciences.

MATERIAL AND METHODS

Fifty paticnts with chronic renal failure were studied.
There were34 malesand 16 females. with agesranging from
16 to 60 ycars. Audiological studics including pure-tone,
speech reception and discrimination, tympanomeltry and
acoustic reflex were performed with a Madsen OB-822
audiometer and Madsen ZO-174 (ympanomeler.

For twenty of these patients who had a successful kidney
transplantation, the above-mentioned audiological studices
were repeated with the same instruments and by the same
audiologist [-3 months after surgery.

RESULTS

Of 50 patients, 9 patients (18%) had quite normal pure-
tone audiometries (PTA). Hearing loss among the remaining
41 patients (82%) were divided into three groups: group |
with mild hearing loss of 0-25 dB consisting of 14 cascs
(28%). group II with moderate hearing loss of 26-50 dB
consisting of 13 cases (26%) ind group 11 with more than 50
dB loss of hearing consisting of 14 patients (28%).

Speech reception in all patients correlated directly with
the PTA results. Speech discrimination was above 90%.
Acoustic reflexes relative to hearing were normal except for
12 cases who had clevated or absent reflexes despite normal
or near-normal hearing (24%). Tympanometry showed no
significant or remarkahle findings.

Results of post-transplantation audiological studies in 20)
patients which had been done 1-3 months after operation
were as follows. There was improvement of hearing in 12
patients (6U%) ofatleast 10 dB. In S patients, all of whom had
quite normal hearing before operation, there was no change
in hearing. Hearing impairment  of at least 10 dB was
observed in 3 subjects (15%). Seven patients had elevated or
absentacoustic reflexes which became normal in five patients
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and remained abnormal in the other two.

DISCUSSION

There have been many explanations presented to answer
why hearing is impaired in patients with chronic renal
lailure. Some of these explanations [ocus on similaritics
between the kidney and the inner car so that any factor
causing an abnormality in the former may cause a problem
in the latter.

I. Marginal cells of the stria vascularis, like the tubular
cells of the praximal loop of Henle, have very high numbers
o' mitochondria, reflecting the high state of metabolic
activity. Also, both ol these structures arc endoplasmic folds
invaginating into their capillary bed, and are very actively
involved in ionic exchanges.®

2. There is an antigenic similarity between the inner ear
and the Kidney. Injecting serum containing antibodics against
the cochleamay cauvse positive immunofluorescent staining
of renal wbular cells.’

3. Thereare several drugs and chemicals which are toxic
to both the ear and the kidney, such as aminoglycoside
antibiotics.®

4. Several congenital disorders are present which have
both renal and aural problems as their main manilestation,
such as Alport’s syndrome and Epstein’s syndrome 10!
Othertheories focuson increased levels ol toxic materials in
serum due (o impaired kidney function or imbalance in
scrumelectrolyte levelsand fluidorendocrine abnormalitices
and therefore state that changes of hearing Tollowing
hemodialysis or kidney transplantation may be secondary (o
changes in these factors. !>

Finally, contributing factors such as systemic diseases,
use of ototoxic drugs or infection must also be kept in
mind.""7

Hearing loss is reported to be found in 40-50% of
patients with chronic renal failure, and involves mainly the
high frequencies. Gatland and colleagues reported an
incidenceof41%inlow, 15% inmiddleand 53% in the high
frequencies. 3™ We found hearing loss in 82% of our
patients; 15% in low, 10% in middle and 58% in high
[requencies.

Another remarkable [indingin thisstudy was anabnormal
acoustic reflex which was either increased or absent in 24%
of patients. It may be explained as a complication of uremic
ncuropathy.

Can kidney transplantation cavse better hearing by
impraving renal function? McDonald et al. in a study on 6
patients with Alport’s syndrome who underwent
transplantation found that hearing was improved in one
patient and stabilized in others, considering the fact that
hearing loss is a progressive problem in these patients.*
Mitschke et al. also had similar results in a study on 1)
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patients and stated that kidney transplantation may improve
hearing.”

Ourresults confirm these studies because there has been
atleasta 6% impravementin the hearing threshold of these
patients. We emphasize on the phrase “at least” because the
25% ol paticnts with no difference in hearing all had
completely normal hewring before transplantation.,

Althoughitis noted in some references that the severity
ofhearing losscorrelatesdirectly tothe number ol dialyses,™
our study did not confirm this,
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