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Abstract:
It is an established fact that right cerebral hemisphere is specialized for musical tones and left is for verbal
tones. Aim of the study:This study is aimed at exploring whether there is any specialization in right and left
auditory pathways as well like in cerebral hemispheres, by recording the inter peak latencies of brainstem
auditory evoked potentials with a musical acoustic stimulus in normal healthy individuals. Materials and
methods:42 young healthy individuals of both the sex aged around 20 years are voluntarily took part in the
study.Brainstem auditory evoked potentials were recorded with Recordus Medicare System (RMS) machine.
Monoauralrarefactionclick and musical stimulus were applied one after otherin each ear while simultaneously
blocking the other ear with a white noise of 40 dB.Rarefaction click was used as it increases the amplitude of
wave I. Statistical analysis: Analysis of the data was done with student t test. P value <0.05 will be considered
as significant.Results:Left ear inter peak latencies of wave I-III, III-V and I-V with rarefaction click and musical
tone are 1.92±0.23 & 1.94±0.30 (p=0.73), 2.02±0.44 & 2.13±0.36 (p=0.22) and 3.98±0.38 & 4.02±0.60 (0.72)
respectively. Right ear inter peak latencies of wave I-III, III-V and I-V with rarefaction click and musical tone
are 2.08±0.41 &2.04±0.59 (p=0.72), 1.83±0.42 &2.03±0.57 (p=0.08) and 3.85±0.53 &3.98±0.77 (0.20)
respectively.Conclusion:Thisstudy concludes that there is no specialization in the left and right auditory
pathways starting from the spiral ganglion till the inferior colliculus.
Key words:brainstem auditory evoked response, inter peak latencies, recordusmedicare system, rarefaction
click

I.

Introduction:

Brainstem auditory evoked potentials are the records of far field potentials, they are the records of standing
potentials at different locations of a specific neuronal pathway generated due to propagation of travelling
impulses along the neuronal pathway, that is due to change in the geometry of volume conductors of those
specific locations1. Brainstem auditory evoked responses arereflected as seven waves recorded in the auditory
pathway starting from the spiral ganglion till the auditory cortex2. Wave I arises from spiral ganglion,
waveIIand III are from cochlear nucleus and superior olivary nuclei respectively,, wave IV is from nucleus of
lateral lemniscusand wave V from inferior colliculi3. Identification of wave I is crucial in measuring the inter
peak latencies4. It is an established fact that right cerebral hemisphere is specialized formusical sensation that
means stimulus should be in the left ear and left cerebral hemisphere is specialized for verbal tones that is
stimulus should be in the right ear5,6.So this study is aimed at exploring whether there is any specialization in the
right and left auditory pathways like in cerebral hemispheres,starting from the spiral ganglion till the inferior
colliculus by recording the BAERwith Recordus Medicare System.

II.

Materials and methods:

Study was approved by the institutional ethical committee and the subjects were voluntarily participated in the
study after obtaining the written informed consent. Routine general examination was done based on history
taking and by clinical examination.Inclusion criteria:subjects arehealthy individuals, both the sex, age 18-20
years, medical and nursing students.Exclusion criteria:hypertensive’s, endocrine pathology, congenital
anomalies, hearing disorders, recent history of trauma or major surgeries, smokers, alcoholics.Brainstem
Auditory Evoked Response (BAER) was recorded with Recordus Medicare System (RMS). BAER was
recorded in a sound attenuated room with a rarefaction click initially and then with a musical tone.The intensity
of the rarefaction click is 90 db and the stimulus repetition is 2/sec. In the present study rarefaction click is
applied as it produces wave I with high amplitude7, 8, 9.BAER was recorded in each ear with mono aural
stimulation while simultaneous blocking the contra lateral ear with a white noise of 40 db. In a person with
normal hearing abilities blocking of the contra lateral ear is not required as the impulse generated in the
ipsilateral side will block the impulse coming from the contralateral side of the cochlear nuclei due to natural
physiological delay of the impulse. But we have blocked the contra lateral ear as a routine procedure to exclude
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the chance of disturbing the wave properties by some unidentified pathological process of either
side.Specifications of RMS for recording of BAER:Channels-1 and 2, sensitivity 200 µv/division,high cut-2
pole filters at 200 Hz,andlow cut at 200 Hz, sweep speeds 1000, input impedance>100, noise 0.5 µv rms, 14 bit
analog digital conversion, number of averages 9999, stimulation duration 1ms, hand held electrical stimulator,
head phone auditory, rarefaction click, 2000 Hz, 90db, white noise 40db for contra lateral masking.
Statistical analysis:Data was analysed by using Med Calc Statistical Software version 12.7.8 (Med Calc
Software bvba, Ostend, Belgium; http://www.medcalc.org; 2014). Student’s t-test was used in comparing the
means of inter peak latencies. A p-value <0.05 was considered as statistically significant.

III.

Results:

Table: 1 Mean Inter peak latencies of BAER results in milli seconds with Standard Deviation
Inter peak lat
I-III
III-V
I-V

Left Ear
Click
1.92±0.23
2.02±0.44
3.98±0.38

Music
1.94±0.30
2.13±0.36
4.02±0.60

P value
0.73
0.22
0.72

IV.

Right Ear
Click
2.08±0.41
1.83±0.42
3.85±0.53

Music
2.04±0.59
2.03±0.57
3.98±0.77

P value
0.72
0.08
0.20

Discussion:

Lower auditory pathways in moleare having the similar characteristics that of mammals10. It is an established fact
that right and left cerebral hemispheres are specialized for music and verbal tones respectively5, 6. Though the acoustic
stimulus from each ear reaches to both the hemispheres, right auditory cortex receives the stimulus from left ear a bit earlier
than the stimulus from the right ear likewise left auditory cortex receives the stimulus from right ear a bit earlier than the
stimulus from the left ear.Right cerebral hemisphere is specialized for musical tone, so the inter peak latencies should be less
when the musical stimulus is given in the left ear than when the rarefaction click, if the left auditory pathway is also
specialized like the right cerebral hemisphere, which was not observed in the present study. Left cerebral hemisphere is
specialized for verbal tone, so the inter peak latencies should be less when the rarefaction click is given in the right ear than
when the musical tone, if the right auditory pathway is also specialized like the left cerebral hemisphere, which was also not
observed in the present study.Right and left auditory pathways have shown the similar response in terms of inter peak
latencies to the two different acoustic stimuli that is rarefaction click and musical tone that was shown in table 1, and these
values are within the physiological limits 11, which means there is no specialization in left and right auditory pathways
starting from spiral ganglion till the inferior colliculus unlike that is seen in cerebral hemispheres.

V.

Conclusion:

This study concludes that there was anynospecialization among the right and left auditory pathways
starting from the spiral ganglion till the inferior colliculus.

Acknowledgement:
Research reported in this publication was conducted by scholars at the Fogarty International Center of
the NIH training program under Award Number D43 TW 009078. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National Institute of Health.
Sponsors: Nil
Conflict of interest: Nil

Bibliography:
[1].
[2].
[3].
[4].
[5].
[6].

[7].
[8].
[9].
[10].
[11].

Hashimoto I, Ishiyama Y, Tozuka G. Bilaterally Recorded Brain Stem Auditory Evoked Responses: Their Asymmetric
Abnormalities and Lesions of the Brain Stem. Arch Neurol. 1979; 36 (3):161-167.
Chiappa KH, Choi S and Young RR, The results of new method for the registration ofhuman short latency somatosensory evoked
responses. Neurology, 1978;28:385.
Moller AR, Jannetta PJ.Neural generators of the auditory brainstem response. In: Jacobson JT, ed. The Auditory Brainstem
Response. San Diego: College-Hill Press,1985; 13-32.
Row MJ III,Normal variability of the brainstem auditory evoked responses in young and old adult subjects. Electroenceph. Clin.
Neurophysiol. 1978; 44:428-459.
Tervaniemi.M, Kujala A, Alho K, Virtanen J, Ilmoniemi, and NaatanenR. Functional specialization of the human auditory cortexin
processing phonetics and musical sounds A Magneto encephalographic study.Neuro Image 1996; 9:330-336.
Yogananda Reddy Indla, Ram Reddy B, Confirmation of Right Cerebral Hemisphere Specialization by Brainstem Audotory Evoked
Potentials-An Electrophysiological Study, Research Journal of Pharmaceutical, Biological and Chemical Sciences, 2012;3:(3) 143147.
Anirban Biswas Clinical Audio –Vestibulometry for Otologists and Neurologists 4 thedn, Bhalani publishing house India,2009, 111.
Anirban Biswas Clinical Audio –Vestibulometry for Otologists and Neurologists 4 thedn, Bhalani publishing house India,2009, 114.
Stockard JE, Stockard JJ, Westmoreland BF, Corfits JL.Brainstem auditory evoked responses. Normal variation as a function of
stimulus and subject characteristics. Arch Neurol1979; 36:823-831.
Aitkin L, M, Horseman B, G, Bush B, M, H, Some Aspects of the Auditory Pathway and Audition in the European Mole,
Talpaeuropaea. Brain BehavEvol1982; 21:49-59.
Anirban Biswas Clinical Audio –Vestibulometry for Otologists and Neurologists 4 thedn, Bhalani publishing house India, 2009, 115.

DOI: 10.9790/0853-141066263

www.iosrjournals.org

63 | Page

