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ABSTRACT

Objective: This study was conducted to investigate the effect of contrast agent
used in angiography on sensorineural hearing loss.

Methodology: This Quasi experimental study was conducted at Valiasr hospital,
Birjand, Iran on 157 coronary artery disease patients hospitalized for
angiography. The hearing level of the right and left ears was measured individually
before and after the angiography. Then, to calculate the mean auditory threshold
of the patients, the hearing level was averaged at three different frequencies of
500, 1000, and 2000 Hz. After data collection and introducing them into SPSS
22, descriptive statistics (frequency percentage distribution, mean and standard
deviation) were used along with Mann-Whitney and Kruskal-Wallis tests at the
significance level of 0.05.

Results: Out of the 157 patients studied, 79 (50.3%) were male. The mean age of
the subjects was 57.62+10.17 years (29-85 years), which was 57.67+9.31 in
women and 56.85+11 in men. The hearing level of the right ear before and after
injection of the radiocontrast agent was 23.69+13.18 and 23.33+13.30 db,
respectively, while in the left ear, the values were 25.14+15.01 and
25.02+15.16, respectively, where this difference was not significant (p>0.05).

Conclusion: There is no appreciable effect of radiocontrast agent on
neurosensory auditory disorder of patients undergoing angiography of coronary
artery disease
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INTRODUCTION

Cardiovascular disease (CVD) is a major public health
problem globally, and is a life-threatening condition due to
its high prevalence. Although, there are several prevention
programs aimed to reduce the incidence of CVDs, it is
estimated as one of the leading causes of death in some
countries.'s

Coronary angiography is performed using lodinated
contrast agents, through the intravenous injection of
water-soluble iodine contrast agent, which may be
performed directly by micropuncture needle, catheterization
or catheter insertion. During this experiment, in addition to
arterial examination, the capillary and vascular ultrasound
examinations were performed.?

Sensorineural hearing loss (SNHL) is a pathologic disorder
of the inner ear, in which the most common cause lies in
cochlea. The function of cochlea as a portion of inner ear is
dedicated to hearing, and some of the main clinical
symptoms of cochlea-related disorders may be hearing
impairment, tinnitus and vestibular disorders, such as
imbalance and vertigo.* A limited number of studies have
examined the relationship between contrast agent and
hearing impairment.>® Therefore, due to the high prevalence
of injection of contrast agent in the clinic and also develop
strategies to prevent undesired side effects of contrast
agent injection, the present study was carried out to
investigate the effect of contrast agent on SNHL in patients
undergoing angiography of coronary artery disease in
Valiasr Hospital of Birjand city of Iran.

METHODOLOGY

This Quasi experimental study was conducted at Valiasr
hospital, Birjand, Iran on 157 coronary artery disease
patients hospitalized for angiography. According to literature
review, considering hearing loss in patients undergoing
angiography (p=0.38, d=0.1 and z=1.96)6 and using the
proportion determination formula, the sample size was
calculated 157.

Consecutive coronary artery disease patients hospitalized
for angiography were enrolled in the study. On the other
hand, patients with different types of ear-associated
diseases, patients exposed to substantial occupational
noise, patients with a history of otological surgery, and
patients consuming ototoxic drugs were excluded. The
collected information included age, gender, height, weight,
abdominal obesity, history of smoking cigarette and opium,
history of hypertension, dyslipidemia, diabetes and cardiac
disease. In this study, lodixanol (visipaque) radiocontrast
agent, which is a unique and isosmol substance with
osmolality of 320 lodon/ml mg, which is 50- 200 mg given
the type of angiography, was used. To this end, once
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audiogram (including the air tract threshold) was taken
one-two hours before angiography followed by another
audiogram the day post-angiography by an audiometrist.
The audiogram device used in the study was Intracoustics
BC 40, Denmark. The hearing level of the right and left ears
were examined individually before and after the
angiography; this threshold at three different frequencies of
500, 1000, and 2000 Hz was summed up together and then
divided by three in order to obtain the mean auditory
threshold at these three frequencies. After data collection
and introducing them into SPSS 22, descriptive statistics
were used (frequency percentage distribution, mean and
standard deviation), while for analyses, Mann-Whitney,
Kruskal-Wallis and Wilcoxon Signed Ranks tests were
employed at the significance level of 0.05.

RESULTS

Out of the 157 patients studied, 79 (50.3%) were male and
78 (49.7%) were female. The mean age of the studied
subjects was estimated as 57.26+10.17 years (29-85
years): 57.67+9.31 in women and 56.85+11 years in
men. Based on the results of the present study, the most
common risk factors associated with cardiovascular
disease were hypertension (27.4%), dyslipidemia (24.8%),
and diabetes (22.3%) (Table 1). The mean auditory levels at
different frequencies in the left and right ears before and
after injection of the radiocontrast agent are shown in Table
2. The results of the present study indicated that the hearing
level of right ear before injection was 23.69+13.18, while
post-injection it was 23.33+13.30. For the left ear, the
values were 25.14+15.01 and 25.02+15.16. Although
there was a slight reduction in the hearing level before and
after the injection of the radiocontrast agent in both right and
left ears, this difference was not statistically significant
(p>0.05) (Table 3). The results of Wilcoxon test showed
that the mean level of hearing before and after angiography
in right and left ear in patients less than 50 years of age was
not significantly different (p>0.05). Whereas, at 50 years of
age and above, the mean level of hearing in the right and left
ears before and after angiography was significantly different
(p<0.05).(Table 4).

Table 1. Frequency distribution of risk factors associated
with cardiovascular disease in the studied patients

Risk Factors N (%)
Hypertension 43 (27.4)
Diabetes 35(22.3)
Dyslipidemia 39 (24.8)
Opium 20 (12.7)
Smoke 7 (4.5)
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o 6(3.9) DISCUSSION
Valvular disease 5(3.2) Stut_iies have §hown that the use of contrast dye for
- - angiography, given its renal excretion, can cause renal
Congenital heart disease 9(5.7) complications, that can lead to acute renal failure, in
particular in patients with underlying impaired renal
BMI function, termed contrast-induced nephropathy. Research
Underweight 12.(7.7) has shown that these contrast dye can affect other organs
Normal 43 (31) such as the heart. Comprehensive identification of these
Qe 70 (45.2) substances effects on vital organs can be extremely
. 25 (16.1) important.®
Obesity
Considering that there is a marvelous anatomical and
Abdominal obesity 105 (66.9) physiological similarity between the ear and kidney in

Table 2. The mean auditory level in the right and left ears before and after injection of the radiocontrast agent

-_ Auditorylevl |

500(Hz) 1000(Hz) 2000(Hz)
(Mean £SD) (Mean £SD) (Mean £SD)

Right ear

Before 23.34+11.29 22.55+13.67 25.19+17.62
After 22.87+12.08 21.94+13.61 25.19+17.70
Left ear

Before 25.61+12.99 23.12+15.45 26.69+19.92
After 25.06+13.43 23.09+15.82 26.91+19.91

Table 3. Comparison of the auditory level of right and left ears before and after the angiography

Mean £SD (db) Median [Q1-Q3] P-value
Right ear
Before 23.69+13.18 20[13.3-28.3] 0.217
After 23.33+13.30 20[13.3-29.17] i
Left ear
Before 25.14+15.01 20 [15-30] 0.801
After 25.02+15.16 20 [15-30.83] '

Table 4. Comparison of the auditory level of right and left ears before and after the angiography according to age

| N _|Mean:SD(db) [ Median|Q1-Q3]

Right ear
Before 35 22.78+12.04 18.75(13.75-30) 0.0%6
Age (Years) After 35 21.85++11.87 20 (12.5-26.25) ’
<50 Left ear
Before 35 23.82+13.76 20(12.5-31.25) 0.513
After 35 24.03+13.88 21.25(13.75-30) ’
Right ear
Before 122 22.68+15.01 24.37(16.25-35) 0.030
Age (Years) After 122 28.27+15.13 25(17.5-37.5) :
>50 Left ear
Before 122 29.42+16.39 25(17.50-35) 0.002
After 122 30.22+16.50 26.25(18.43-38.75) ’
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maintaining fluid balance and electrolytes, that have led to
similar drug being administered in some clinical cases.
However, the auditory effects of contrast agents on the
kidneys have not been clearly identified.'0-2

Based on the results of the present research, the most
common risk factors associated with cardiovascular
disease were hypertension (27.4%), dyslipidemia (24.8%),
and diabetes (22.3%), which are comparable to the results
of other studies. In the study by Tan et al., diabetes,
dyslipidemia, and hypertension were observed in 5.7%,
16.8%, and 41.3% of patients, respectively.' In the study by
Zandparsa et al., the frequency of diabetes, hypertension,
and hyperlipidemia was observed as 43%, 72.1%, and
78.2%, respectively.'

Based on the results of the present study, there was a slight
decline in the mean auditory level of individuals before and
after injection of the radiocontrast agent in both right and left
ears, though this difference was not statistically significant.
In the study by Tan et al. examining the relationship between
cardiovascular disease and risk factors associated with
hearing defects, a statistically significant relationship was
observed between the average hearing and Framingham
10-year risk of cardiovascular disease; the patients with a
risk score higher than 20 had greater hearing impairment in
comparison to those with a risk score of 0-5." In the study
by Wattamwar et al., it was found that developing
cardiovascular disease is associated with faster reduction in
the hearing level of patients.’ Yamasoba et al. also found
that slow blood circulation to the vertebrobasilar system is
associated with neurosensory hearing 10ss." In the study
by Kamal et al. to examine the effect of applying coronary
stent on the hearing function of patients with myocardial
infarction, the brain stem hearing delay had a significant
difference especially in | wave before and after the surgery,
where de delay in wave | had a more dramatic reduction
after the treatment as compared to waves Il and V.7 In the
study by Zhang et al. to compare lodixanol with lopromide in
patients with renal disease undergoing angiography with or
without PCI, no statistically significant difference was
observed in the incidence of nephropathy caused by the
radiocontrast agent in both groups. However, lodixanol
caused a significant decline in the incidence of
cardiovascular consequences as compared to lopromide.'
Generally, different mechanisms affect the auditory function
of people. Cardiovascular disease is one of the most
common causes of hearing impairment due to diminished
blood flow to the cochlea.®

In this study, age was significantly correlated with
neurosensory hearing loss, which is in agreement with the
results of other studies.'®?® Hearing loss is usually gradual
and increases with age and exposure to risk factors is why
many people do not notice their hearing loss for many
years.
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One of the main limitations of this research was not using
the gold standard method and low sample size. Thus, it is
suggested that in future more extensive studies with a larger
sample size using standard hearing test be conducted.

CONCLUSION

There is no significant relationship between contrast agent
and hearing loss. Although, further studies in this subject
are needed to achieve conclusive results.
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