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| NTRODUCTI ON

The term ABR was formally introduced by Davis (1979) in
a report of a United States Japan Seminar on "Auditory
Response From The Brain Steni. But other terns are also in
vogue. The npbst common two alternative terns for the ABR are
Brain Stem Auditory Evoked Response (BAER) which is used
consistently in neurology, and Brain Stem Auditory Evoked
Potential (BAEP). The term Brain Stem Evoked Response (BSER)
popular in the late 1970s, is inappropriate because it does

not specify the auditory system

Since 1970, the brainstem auditory evoked response
audionetry has energed as a vital adjunct to the clinica
armanment ari um of the audi ol ogi st, otol ogist, neurol ogist and
pediatrician who jointly determne hearing sensitivity,

| esion site, and central nervous systemdi sorders (CNS).

ABR applications in audiologic - otologic disorders and
site of lesion testing have shown that the responses are well
suited for the detection of hearing abnormalities (Shea and
Al bright, 1980). They became popular in clinical audiology
and ot ol ogy because of reproducibility, ease of
adm nistration, lowinter and intra subject variability, and
accuracy in estimting hearing sensitivity (Shulman and

Gal anbos, 1977; Sohmer and Fei nnesser, 1970, 1973, 1974).

An interest in the hearing of children led investigators

to discover that norns applied to adults were not appropriate



for various devel opnental stages in children. This led to a
series of systematic studies in premature infants, full term
i nfants and preadol escent children (Gl anbos and Hecox, 1974;

Jewett and Romano, 1972).

Anot her application IS an attenpt to discover
el ect rophysi ol ogi c correl ates under | yi ng denyel i nati ng
di seases such as nultiple sclerosis (Brookes, et al., 1980).
The majority of these investigators subscribe to the wel
known relationship that, as the peripheral and centra
nervous systens mature (Eg. as additional nyelinization takes
pl ace, and perhaps as axon dianeter increases) |atency of
BAERs tend to decrease until an adult normis achieved. 1In
addition, the magnitude of the potentials is observed to

increase with age.

A series of articles are publ i shed in t he
otol aryngologic and audiologic literature by Setters and by
Brackmann, C ems and Thonson, that confirned renmarkable
power of ABR in diagnosis of acoustic tunors in particular,
and posterior fossa lesions in general. O her applications
of ABR reported but not enjoying nuch clinical acceptance,
included estimation of outconme in severe traumatic head

injury and confirmation of brain death (Starr, 1976).

Since 1980, the effect of wvirtually every possible
measur enent paraneter on ABR has been eval uated and descri bed
in the literature. Early studies on pediatric auditory

assessnent with ABR provided the foundation for the current



enphasi s on new born auditory screening and other studies are

still on.

Need of the Study:

ABR is now wi dely applied and research is still going on
to find different applications and aspects of ABR audi onetry.
These are scattered throughout the Iliterature, literally
t housands of articles describing sone aspects of one or nore

of ABR

So the aim of the study is to collect within a single
volume, the nore inportant findings enonating fromthese
di verse sources to enable the reader to get a conprehensive

and varied know edge about ABR

The information provided in the project will be of great
help to researchers, teachers and future students in the

field of Audiol ogy.
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METHODOLOGY

The journal articles dealing with auditory brainstem

responses in human beings and other lower animls were

selected for the study. The articles were collected from
various journals. The journals in which the articles were
found are:

1. Journal of Acoustical Society of Anerica

2. Scandavi an Audi ol ogy

3. Ear and Hearing

4. Acta O ol aryngol ogi ca

5. Annals of O ol ogy, Rhinology and Laryngol ogy

6. Journal of Speech and Hearing Research

7. British Journal of Audiol ogy

8. Audi ol ogy

9. Archieves of O ol aryngol ogy

10. Laryngoscope

11. Hearing Journa

12. Indian Journal of Qolaryngol ogy and Head and Neck.

Al the journals related to ENT and Audi ol ogy incl uding
the above nentioned journals were scanned and articles

related to ABR were included in the review



The information from these articles were classified

under various colums and were tabulated chronologically

under different chapters, viz.,

Chapter | - Factors Affecting ABR
Chapter Il - ABR in Pediatric G oup
Chapter 11l - dinical Applications of ABR

After conpiling the data in tabular form it

anal yzed to determne the trend in various aspects.

The various columms under which the articles

t abul ated ar e:

Colum 1 : Sl. No.

Colum 2 : Aut hor/ Year

Columm 3 : Purpose of the Study

Colum 4 : Subject variabl es: no/age/ normal / abnor nmal
Colum 5 : Stinulus variables: Type/ Nunber (No.)/Intensity

was

are

(Int.)/Polarity (Pol.)/Filter

setting (F.S)/Msking
Colum 6 : El ectrode nontage: Type/inverting/ non-
i nverting/ ground
Colum 7 : Results

Colum 8 : Renarks
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Factors Affecting ABR



CHAPTER - |

FACTCRS AFFECTING ABR

SI. Author/ Pur pose of Subject Variable Stimilus Electrode lontage  Results Reiarks
No. Year the stud; No Age Nabn Variables Typel I nverting/

lon-inverting/

G ound

L2 3. 4, 5 & A 8

1 Aoyagi, M The Gross correlation 30M Adults | Type Gicks  Double channel ~ The results suggest  Neither the
et. al., function was applied 30F No. 1024 needle electrode/ the eval uation site of the
(1997) to the analysis of Int.9CdBnH.  vertex/earlobes/ of ABS wavefort lesion nor

ABB in patients with Pol . al ternating Forehead characteristics by  the origin o
Spi nocer ebel | ar F.s. S0-3000H leans of cross the lateney
degeneration and its 33 SO Masking. No. correlation function deviation ca
clinical usefulness in using normative ABR e evaluated
detecting abnormalities for the sale gender by this
contributes to of All. procedure. contributes to the  procedure.
precise detection
of functional changes Age range ha
in the brainsten not been
auditory pathway in Ientioned.
patients with SCD.
Vari ous
pat hol ogi cal
groups (with
hearing |0ss
shoul d be
studied.

2. Anantha  ABR data «as evalua- (11) 20-30 |  Type Clicks  Vertical and Horizon- Save Ilsatin hori- The finding
Narayan, ted in terns of wave 3M  Trs. Rate 19.9- tal electrode confi--  zontal derivative reported
AK et.al. Il alterations across 8F 9.9/ sec guration consistantly occurs here bear
(1991) recording configurat- Int. 40-80dB earlier than wave further

fons, stimlus inten- nHL/ Vertical Configuration I1h (vertical coroberatic
sities, and stinulus Pol./Alternat- @) Hairline to Ipsila- derivative). by ot her
rep. rate. ing, So Masking teral Mastoid types of
b) Hairline to Contra- The slopes of the studies and
lateral Mastoid latency-intensity the results
functions for wave;s don't perm
Hori zont al Ila and I1b are I dentificat
Configuration different, ion of
act ual
Mastoid to Mastoid The effects of generat or
stiiulus rep. rate sites.

are different for
[la and [Ib.

These findings
suggest t hat

different derivative

merely provide



L 2, 3 4 5 . 1. 8.
different views of
the sale generator
in the wave Il time
frame.

3. David, RS The study describes 37 2Mn-20 N Nonaural click Two channel gold cup Kith increasing Further study
et. al., the conparative Veeks 2000 electrodes/at each age contralateral is needed of
(1991) saturation of the 19. 1/ sec mastoi d/ vertex/ waves and ipsila- the

ipsilaterally and b - N 29-89dB nHL  forehead teral, decreased inmaturation of
contralaterlly Rerefaction latency, with the the scalp
recorded ABRs 39-3990Hz contral ateral distribution
recorded from a cross No. Masking. morphol ogy closely of infant's
sectional group of resemling the Alls, as well
infants. ipsilateral &
Morphol ogy as age iavestigation
increase especial lyf of those
after the age of  factors, such
9 Months. &
neurol ogi cal
The smaller contra-- disease,
lateral responses which [ight
make their use for affect the
threshold estimat- relationship
ion problematic between the
especially ipsilaterally
before the age of ad
9 Months contral atera-
11y, recorded
ABE peaks and
their
maturation,

4, Eggermont, this study focuses on 11 34Weeks Pretern Clicks Single channel/ Study shows that The observed
JJ. et al., the frequency speci- 1000 vertex/ipsilateral  the frequency effects in ABR
(1991) fic, development that 24 35-37Wk Late Rate 1.9/sec mastoid/forehead dependent electro- most likely.

closely follows the Preterm Int. 60dB physi ol ogi cal Only relate to
devel opment of the nHL, maturatiom of brain neurological
cochlear Morphology 40 38-42W Terms stem parallels the maturation and
Pol. anatom cal not to
5 3Wk-3Non. condensation devel opment of per cept ual
cochl ear. maturation.

0 3-6Mn. No Masking

2 6Mon.-lyear

T 12 years.

2 adults



L2 3 4 5 6. 1 8.
5. Gereling, 1.J As investigation 1(F)  Adult N Click Single channel fupper As repetition rate Only adult is
(1991) of the effects of late 11/sec. forehead/ipsilateral was increased beyond taken, so good
repetatien rate 33/sec. 4  earlobe/contralatera 1l/sec. in the aided generalization
on audioietric T/ iec. ear| obe. condition, prolonged is not
brain stea or reversal of wave possible.
response (unai ded, Pol. single latency, became
ai ded condi tions). Pol . mor e pronounced. Large sanple
Degree of reversal  size other
Int. 20dB nH. was 0.22 nsec at pat hol ogi ca
to 604B nHL 33/sec and 6.41 tsec groups shold
at 71/ sec. be incl uded.
No tasking
6. Gerul 1, &he phase and 6 25-45Yrs N Qick Single channel /neck/ Wve V latency is Nor e
et. al., intensity dependence alternating vertex/forehead practically uneffectell subjects
(1991). of sasking a click 2 S\hg polarity - its anplitude is shoul d be
by a loud ow freque- loss 10-60dB nHL. maximal |y suppressed  taken
nce tone was exanined Maski ng at a phase of 270degree
white brain sten Los frequency In the study
potentials. ipsilaterally. In the phase of maxinal age range of
suppression, wave V can subjects has
be cancelled by 36H  not been
tone of 115dB SPL up to mentioned
click intensities of
40dB nH.. It should be
done in
Vith cochlear damage,  every age
total suppression can be range
achieved at even higher
click int.
7. Haml, T.A The purpose of this (13) 24-38 Il Clicks Single channel gold Chained-stimli AR The chained-
et.al., study was to examned 5M Tears 10. 1624 disk el ectrodes/ threshol d estimation stiiul
(1991). threshol d testing F Rate 70.1/sec ipsilateral earlobe/ for norsal hearers technique has

using spoor's techni-
que for rapid ECoch G
applied to the
measurment of ABRS

vertex/controlatera
ear| obe

Int. 10-70dB
iy

Pol . rarefac-
tion.

For chai ned

Cicks with

10 nsec
interval

No tasking

were essentially — ano. of
equi valent to those applications
obtained using as  in electro
automated conven-  physiologic
tional, ABR mathod. testing
Routi ne
The data for a seven clinical
point |atency application of
intensity function this
using the chained  technique is
stimili technique not yet
Wwere obtained in a reconmanded
meantine of only  because the
8mn per year. techni que has
not been
thor oughl'y
ii nvest i gat ed



8. Jiang, Z.0 Change in the ampl- 80 [mon-

et. al., itudeinABRs wth
(1991) change in click rate

4 2% N

9 Liu XY Intensity effect on 178

et. al., vave latency and Qi 1-
dern 6yrs

(1991)  interva (IR) in
bral nstemaudi tor:
r_esponses 18
birth to adult
hood was i nvesti gat ed.

10. Roger, R M Notch filters are 6
etal., underivabl;{_effe-
(1992).  ctive inelimna

ting the artifacts

adults yrs.

5 6 T 8,
In hearing
| npa red
popul ati ons.
dick Sngle channel silver As repetition rate Adult sanple
1024 di sk el ectrodes/ increased  from s stal and

Kate:10, 30, |Ipsilateral earlobe/

10-90Bz at 70dB nBL, is not

10 & ddle of forehead/ the aiplitude in  latched wth
90/ sec contralateral earlobe. different age 0ups children
Int: 70, 40, decreased by 33-45% group wth
20B nH. . for wave I.” The  respect to
F. S 100- 2000/ H anplitude of vave | no. of
No taski ng Is affected tore than subjects.
that of vave V. A
lowintensities Sich factors
changes inweve can affect
anplitude issimlar. ABEresults
S0 it should
The greatest reduction be taken
In wave anp. occurred care of.
when the rep. rate was
I ncreased from
10-30H. Inafew
cases, wave V
al pl'fude decr eased
little or even
increased slightly at
hi 8h,repet|t|on rates
(701 90Hz).
Qi cks Sngle channel The L-I functions  Adult sample

H: 1024 Sl ver-silver-
Sate:10/sec  chloride el ectrodef
Int.varled  Ipsilateral earlobe/
het ween rehead/ Contral a-

were slightly steeper is stall and
1N younger groups thas honogenous
in ol der groups, wth other evoked
whi ch was associ at ed grouP wth from

(-%90BnH.  teral earlobe. Wth age related respect to No.
Pol: rare- difference in the of subjects.
faction absol ute | at enci es.
Maski ng: Wi l e
noi se As click intensit*
contralateral decreased, the I-111
& [Pl tended to decrease
shghtlg‘mhnethe
[H-V IR tended to
Increase slightly in
most age gr oups.
dick lot  nentioned. Latency wes virtually The di sadvant ages
No: 2000 uneffected with any of sharp filter
Rate; 23, 3/ sec filter or stimlus is that it is
and 20. 3/ sec rate and distortion difficult to
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1 2 3. 4 5. 1. 8.
due to line frequ- Int. 20, 40, was mnisal when a  obtained as deep
ency interference. 60 4 80dB nH. sharply tuned filter notch and that
In this study Polarity was used in conjunc- very slight
concerns have been alternating tionwith a stinulus changes in
expressed as to No. masking rate of 23.3H whose cotponents will
their effect on ABRs nearest  hornonic  badly degrade
to 68 is 69.9H performance
Satple sizeis
very stall
1 Sohmer, N IDthis study ABE 4group - N Qick Single channel subder- In each group, there In attenpting to

et. al.,
(1991).

2 Conijn
EAJG
et al.,
(1992)

The frequency spec-

threshol d and of
| atencies were
recorded in 4
groups of norma
controlled animls
and then in the
same aninal after
induction of
conductive hg

loss. and SN hg

[ 0ss.

ificity of the A
threshold to stim 15F
ulation with a

click tasked with

1590H high pass

noise was detem ned

B Conijn Freq. specificity 26 -

EAJG
et al.,
(1992).

of the ABR threshol d
to a click masked

with 1S90H high

pass tasking noise 8-
IS conpared with the
freg. specificity

ani mal s

(S3) 11-88 Hy
3BM Tears Inp. 8.R 20/sec

wth
4N

H gh

freg.

| 0SS

low

freg.

| 0SS

Eate: 20/sec ml el ectrodes/ Pinnal
Int.8CdB nHL vertex/at hindlinb

were stall decreases apply these

in the interpeak

Pol . al terna- | at ency

ting Prolongation of
taski ng used latency of wave

to situlate to a greater extent
hg. loss than wave 1? (In S
(ipsi) group).
dick Single channel silver The results show

Int.34dB

f or ehead
Pol al tern-
ating
F.SHgh
pass 1350B/
octave
Shite noise

(Ipsi) as
tasking

Qick Rot
Maski ng
Wite noise

(Ipsi).

chloride cup electr-
odes/tastoid of stim-
peSPL ulated ear/vertex/

The ABE thershold to
the high pass noise of
tasked click is low
freg. specific vith
1000Hz pure tone

threshol d
threshold to the

ment i oned

conditions to
the human
clinica
situation, these
stall decrease
in interpeak

| atency woul d
not be

consi der ed
abnormal .

Similated
conditions do
not give the
true picture of
resul ts.

This tethod is |ess

that the ABE thre- suitable for routine
shold elicited by clinical testing

this stimilus is
low frequency
specific. Qick
tasked with 590H
hi gh pass noise
can be regarded as
an accurate tool
to predict the

hg. loss at | O0H

The ABB

because of the
tasking noi se needed

H gh frequency part

the click

al though not able to
elicit aresponse in
case of severe hg
loss in a high
frequency area, can



11

L2 3 4 5 6. 1 8
of the unmasked click unmasked click still hanper the low
evoked ABE threshold 4 N corresponds with the freg. part of the
3000Hz puret one cochlear meabrace.
threshol d, the freg
specificities seens
much ess pronounced
than that of ot
freg. speech stinulus
14, Fausti, The purpose of this 5 Type:Hgh  for laboratory system ABRs to high frequency Study should
SA study was to evalu- 4F freg. tone  Single channel /Mastoid tone bursts revealed include
et. al., ate ABRs obtained IM 19-27 N burst of § prominence of testear/ no significant lean  pathol ogica
(1992). with a portable high yers. 10 12 14kH  vertex/forehead latency differences  subjects for
frequency tone burst 30 between syst ens. good
systemas conpared 13V 16-32 N Portable For portable general i zati on.
to the laboratory  17F yers. 8&14kH tone Two channel/right t  These results confira
system bur st left nmastoic/vertez/ that the portable
Int. 60dB SL forehead. systet is conparable
Rise fall tine to the obtaining
0.2 nsec reliable high Freg
Bate: 11.1/sec tone burst responses
No: 1000
Masking band
ass.
ntra, at
30dB ess
than tone
burst signal
15 Fower, The purpose of this 10 24-32 N R&C Cliks  Single channel Latency of click-evoked | ons based
GC investigator was to (F) ys Rate:25/3  gold cup electrodes/ ABR is domnated by  upon responses
et a  determne the Int:100dB  nape of the neck/ high frequency from nor
(1992) effects of stimlus 5 25-37 N Tone pips  vertex/fore head responses with hearing
phase on the (F) ¥s (500, 1khz equivalent latencies  subjects may
latencies and 2 khz, 4 khz) regardiess of stimilus e
mor phol ogy of ABRS with Iinear phase, |ow frequency  inappropriate
of normal hearing rise fall conponents contribute through the
subj ects time of |nsec overall lorphology of  ABR of clients
(sane for all ABR that yields the — with high
frequenci es) phasi ¢ difference frequency
at 65 dB SPL potential hearing
Maski ng - Tone pip stimili | 0sses because
Broad Band produced polarity they can not
Noi se differences that account for

were inversely related
stimilus frequency

| at ency
differences
attributable
to stimilus
phase

Sanple size is
smal |
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1. 2 3 4. 5 6 [ 8
16 Kanner, The feasibility of 15F21-35 N Tone burst of Single channel silver Results support the  Sanple size

SJ. recording bone \s 590 and 2000hz disc el ectrodes/ use of bone conducted should be

et al conducted ABRs Gick with  vertex/ipsilateral tone burst ABRs for  Ilarge.

(1992) investigated in repetition  mastoid/forehead denonstrating Distortions of
normal hearing rate of 10/s frequency specific  hbone conducted
adults Tone burst normal cochl ear stimli at high

cycle 580hz sensitivity frequenci es
4-1-4 for woul d af f ect
dhz 1-1-1 the results.
Intensity Study should
40, 30, 20, 10dB test subjects
H with different
Maski ng hearing | oss.
white noise
(cont.)

17 Light  The utility of ABR (189) MA  ROP R&Cclick  Single channel Ag/AgO Results suggests that nore studies on

Foot,GR rate induced latency 95M 48yrs l0.1000 electrodes/ipsilateral ABR rate induced repetition rate

et al  shift neasurements 9 Rate: 11.1,  mstoid/forehead/ latency intensity and nerve VI

(1992) was investigated 44.4, 88.8/  contra lateral mastoid shift measurements — lesions are

(31) 52yrs Al sec when applied with a  required for
15M Int: SOIB nHL criteria, which more definitive
F No tasking includes the loss of evidence for

(16) 5lyrs Sus.
M P
7F

wave V at the higher
rate, are capable of
Identifying patients
with acoustic neuroma
whi ch requires no
correction for age,
sex, hearing loss or
stimilus intensity.

its use.

Inall group,
No. of subjects
taken is

tot same which
can affect
results.
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L2

3 4,

b

[ 8.

18 Mrre,EJ Recording of a 38

et a
(1992)

19 Shoon-
hoven, R

et a
(1992)

18.4- |
positive ware which 19M 29.3

Cicks

preceeds wave |, and 191 yrs I'st: 59-80 dB
iscalled " is H
descri bed. Polarity
Qualitative and rarefaction
quantitative au
aspects of the I' condensation
potential has heen No tasking
descri bed
Effect of click M 20-25 N R&C clicks
polarity on the 4F  yrs No. 2000
ABRs in cases of Bate: 13/sec
simlated high Int: 70dB SL
frequency hearing Filter
0SS setting
48 dB/ octave
(Two high
pass)
Baski ng
H gh pass

filtered noise
(Ipsi)

20. Soucek.S To study effects of 12 65-88 Md. Cick
et a  adaptation on (TM yrs  and No: 2048
(1992) electro ¥ sev. Rate:randoi
cochl eography and Eg. Int. 80, 90,
auditory brainstem Loss | OQdB nH
responses in the No tasking

elderly(By increased 8  15-27 N
stinlus rates (4M s

Single channel/vertex It is postulated that
Eate:ll.l/sec ipsilateral ear lobe/ V represents initial

forehead

Single channel/fore

head/ i psilatera
mast oi d/ contra
|ateral nmastoid

Rot nentioned

| dentification
of 1" ny be
neural activity of the lore difficult

auditory nerve which in pathol ogic
presusably has its  ears and thus
origin fromauditory limts its
nerve dendrites. Thus clinica

|" may represent a  useful ness
summed farfield

dendritic potential

from currents of

excitatory post-

synaptic potentia

There does not exist  Sinulated

a general systematic condition
trend within a cannot give

popul ation of subjects real pictureof
concerning All clicks cochlear high
polarity dependence  frequency
inspite of sometimes hearing |oss
drastic RC differences
observed within
individual subjects

No of subjects
are very less

Anplitude of the AP and Procedure is
wave |11 conponent werenot  specified
reduced with increased in the study
stiiulus rate. It was

simlar inboth elderlyNo. of

and young adul ts. patients
shoul d be
So results suggested  nore

that synaptic connections
to nerve fibres from
surviving hair cellsin
elderly are functioning
so that disturbance of
this part of the acoustic
nerve is not a feature d
preshyacusis CMand SP
were not affected by
adaptation at any age.
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L2 3. 4, 5. & 1 8
21. Suzuki, T Binaural interaction 14F 26-44 N Qicks Single channel Ag cup The nagnitude of Sanple size is
et ain Auditory brain yrs No. 1024 electrodes/7th cervical binoral interaction mil. Cher
(1992) stes response (ABRs) Int: 45 dB  vertebra/aid point of was smallest in ABR  pathol ogica
and MR was neasured nH frontal hair |inel (waves I-V) and group should be
in awake and asleep Polarity nasi on largest in later studied for
states. alternative conponents of MR in good
filter both waking and general i zation
setting sleeping states. B
30-1200 bx values for the peak
No Masking to peak anplitudes

in the ABR and HR
were significantly
lower in the sleeping
state than in the
weking state
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L2 3 4 5 b 1 8

22 Thomas,E In the present D 2852 N dicks Single channel /vertex Results of present Lack of
et a  study ABRs were F yrs hy Rate:9.3/sec study did not reveal  agreenent
(1992) measured in a group 2M with and 55.3/sec significant mean between results

of normal hearing 3E Int:75 dB nH differences at any  of this study
subj ects with 10 3380 N No tasking IPL between group of and earlier
systemc |upus F ooy patients with and studies. Lack
erythenat osus M Wi thout (systamec of agreenent
as well asina lupus erythematosis) lay be because
group of subject of measurenent
control s. procedures, the
experinenta
design or
i ndi vi dua
subj ect
differences
So diagnostic
concl usion from
this study are
still
controversial

23. Barth,  The purpose of D adults 1 Noise burst Single channel/masteid Wth increase in noise Sample size is
CD this articleis list time ipsilateral to acoustic burst level there is small
et al  toexamne the 0,0.51.25, stimilation/vertex/  a decrease in wave T Age range is
(1993) effects of noise 2. 2518 forehead | at ency. not |entioned

burst rise tine Int: 15,30, The slope of latency in the study
and level on the 45 and (0 dB intensity function Study should
hunan BAER H increases with i ncl ude
Maski ng increase inrise tine. pathologica
white noise The sl ope of the cases
| ps) latency rise time
function increases
with decreasing
noi se burst | evel
The change in wave V
latency associ at ed
with change in rise
timeis less than the
change in rise tine
inall experinental
condi ti ons.

24 Boettcher The aimof this 6 612 N Tonepips  Single channel needle ABR latencies of waves Different age
F.A stud; istofind  anim nths No. 2000 el ectrodes/vertex/ Il and 1V vere groups shoul d
et al  out mechanism of ds Rate: 10/sec behind the pinna. prolonged at |ow al'so be
(1993)  resistance to Rise fall stimulus levels on  studied

noi se i nduced
hearing |oss.
Subj ects were
tested for a
preexposure base

time 0.5m
Int: variable
Maski ng

at SO dB SPL
Centered at

days one and sixth of Te

exposure, but neur ophysi ol ogy
recovered to hase line of gerbi
levels by 12th day of should also be
exposure. exan ned
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line, then on days 4 khz. Because resistance to carefully
1,6 and 12th of (Ipsi) noi se exposure vas  before
noi seexposur . observed in all generalizing
subjects and resitance these results
was United in to humns
specterm
The results suggest
that the gerbil is an
excellent nodel for
exanining mechani sm of
resistance to noise
induced hearing | o0ss
25. Burkard, The present study 14 3 mhs. N Cicks and  For BAEs grass needle Latency/intensity Sanple size is
8, seeks to provide  8M tone bursts electrodes placed slope functions for  smll, various
et al  enpherical support @ Rise fall subdermal ly. Nl and wave | were  groups with
(1993) for the assumption time las For MAP silver lire very sinilar with both othre age
that wave | of the Fg: 1,2,4,8 placed in the round  dependent variables  ranges and
gerhil BAER and 16 khz.  window ni che. shoving an increase  pathol ogies
corresponds to the Int: 30,50, in Ll functions slope should be
N of the whole 70 and 90 dB with decrease tone included
nerve action a burst frequency
potential by No tasking The anplitude ratio of
conparing the NL/wave | appears to
latency and increase with increase
anpl i tude of the instinlus |evel
BAER wave | and The simlarity of N
VAWP. and wave | peak
latencies supports
the assunption that
wave | of the BAES
isafar field
reflection of It of
the HAP.
26 Cashman ~ The aimof this 1500 SN Qick Single channel /vertex The false +ve and The age and
MZ, study is to focus Ng So. 1000and or high forehead/ false -ve rates are  gender
et al on the effect of I oss 2000 ipsilateral mstoid  ABR are presented as differneces
(1993)  a correction factor late: 10.3 and process/contra a function of hearing were accounted
on the latency of 97 with 21, 3/sec lateral mstoid less at 4000 hz, both for in present
wave V. tum int: 83 dB before and after study, their
To ook at the ¢ M using Setters and interactions
frequency of Pol arity Brackmann's correction with hearing
occurance of 1403 with alternating factor for hearing  toss was not
absent wave Vin at - Masking | 0ss. studi ed
tutor and non-tunor tum Contro A correction factor is
patients. o lateral hel pful with
masking at reservations of
45 and 50 dB hearing and that ABR
H is not a useful test

when 4000 hz hearing
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loss is greater than
90 dB nH. and 2000
hz is greater than 75
dB nHL.

Delay in latency V
Is greater for males
than femal es.

21 Don,M This study reports IF 248 N Qick Single channel/vertex/ Derived narrow bands Vhether these
et al on anplitude and s Polarity ipsilateral nstoid/  ABRs in nortal differences in
(1993)  latency measurenents Rarefaction contra lateral lastoid hearing subjects ABS | atenci es

of derived narrow  14M 26.2 N Int: 93,8373, reveal a significant and apniitudes
bands ABRis tales IS 63,53, 43, and difference between  have inportant
and females 38 dB SPL genders in the clinical
Maski ng response tite between application
Pink noise various frequency requiring
(contra) regions of the separate nor nal
cochl ear. val ues based on
Femal es showed shorter gender retains
delays than tales to be seen.
between derived bands. A
The faster response  understanding
tite is a consequence of these
of a steeper stiffness cochl ear
gradient In the female techanismtay
cochl ear. i mprove the
diagnostic
capabilities of
ABRs in
patients with
peri pheral
hearing | 0ss.

28 Fausti, Hgh frequency tone 4  16-32 N Hgh frequency Double channel/ Significant shifts more research
SA, burst stimli have yrs tone burst at mastoids/vertex/ in response latency  is needed in
et al been developed and  9M 8,10,12 and 14 forehead occured as a function this area to
(1993)  demonstrated to khz. of stimlus intensity understand the

provide reliable and F Eise fall time for all tone burst effects of

valid ABRs in normal 0. 2ns frequencies. For each these NF

subj ect s Plateau 1.6ns 10 dB shift in stiiuli on
Int: variable intensity, latency cot prom sed
Maski ng shifts for waves | auditory
Contra and V. system
laterally LIFs for high ey have been
at 20 dB frequency tone taken only
less than burst evoked ABRs adult group.
the click suggest the degree  lore age range

of response latency  should be
change that [ight included for
be expected frot study.

the hearing Ioss
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due to ototoxic
insult.

28 Foxe, The purpose of 14 19-33 N Tone bursts Single channel/ Infant ABR thresholds Such studies
J.J., the present study ys of 500 and  ipsilateral mastoid/ for 500 hz BC tones  should include
et al WS to investigate 21  2weeks N 2000 hz vertex/forehead are significantly investigations
(1993)  the normal effects t0 Rate: 39. 1/ sec lover than their of the effects

on the ABE to BC 13 nths  Rise fall threshold to 2000hz  of bone
tones of subjects. time BC t ones. osci | lator
(500 hz) Infant wave V pl acement and
4-2-4 msec latencis to 500 hz  stimilus
2000 hz BC tones are frequency on
1-0.5-1 significantly shorter the anplitude
Int: 45 dB than those of adults, and tenporal
H Wwhereas infant and  characteristics
(500hz) adult responses to  of BC stimli
60 dB nHL 2000 hz BC tones are in infants and
(2000 hz) simlar in latency,  adults heads,
No naski ng suggesting that the  and their
effective intensity  effects on ABR
of the BC tones tay  threshold and
be 9 to 17 dB greater the ipsilateral
for infants than for ad
adul ts. contral ateral
asymetries.

29 Hall, The study investigated 13 5.7-8.3 N R click Single channel/ Results indi cated Qther age
1.J., the tasking |evel 8M yrs 0. 2000 ipsilateral ear lobe that the group groups shoul d
et al difference (MB) and 5F Rate: 2U/sec lidline forehead/ of children having  be included for
(1993)  ABEs in a group of Int: 80 dB H. contralateral lobe  a history of (Kl good

children with a 14 5.2-9.2 CH Masking had significantly general i zation.
history of otitis Im yrs 3000 hz white reduced H.Ds and had
mdia wth effusion  5F band noi se significantly
at 60 dB prolonged waves I11 and
(contra) V, 111 and |-V
interwave |atency.
The reduction in M.S
found in children
having a history of
ONE my be related
to abnormal brain
stet processing.

30 Katbama The study docurented 6 11 N Cick Mo ment i oned The | atencies and Sanple size is
B, the effects of hyper (nice)veek No. 1024 for anplitudes of waves  small
et a therma on the ALB dd slow rate | - 7 were measured  This study is
(1993)  evoked in response to and 2041 for tenperature elevation done on lice so

past and sl ow fast rate between and 37 and  generalization
stimlation rates Rate: 21.1 41°C shortened the  of these
inlice, toevaluate and 61.1/sec latencies of all the results to
its effectiveness in No Masking ABRs the effects hunan
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Monitoring, brain being |inear popul ation will
stemand CIS status. and accumul ative not be very

across the time good
Wi ndow.

At 41 and 42°C

latencies of ail the

waves stabilised or

showed m ni ml

prol ongati on

31 Kidd,G  The purpose of this 10 Adults N Qlicks BAER when extended in Number of
et a study us to 19-26 duration and used to subjects taken
(1993)  determne whet her ys frequency modulate a are very |ess

the BAER could be 1000 hz pure tone, Qther ages
detected auditorily was highly detecable ranges shoul d
rather than through inayes-no paradigm also be
ususal or automatic for BAERs elicted with studied
techniques, and it high level acoustic
s0, to enhance the clicks. Performnce
auditory detection declined to near
perf or mance. chance as the level

of the BAER eliciting

stimilus was | owered

to 10 dB.

Detection perfornance

for stimli presented

visually was slightly

but consistently

superior to that which

occurred for stinul

presented auditorily

conmentss.

32 Light To investigate the 189 13-81 @ R&Cclicks  Single channel Al four factors exert Diagnosis
Foot,GS effect of age, sex 95M yrs Rt No.2000 mast oi d/ vertex/ a significant should be made
(1993)  hearing loss and 9F Rate: 11.1/sec forehead influence on latency carefully

stimilus intensity Int: 80 and and hearing loss and taking all

on ABRV I atency 105 dB nHL intensity were most  these aspects
Maski ng effectively into
Wite noise represented when consi deration
(contra) conbined to forma  to make ABR as

Co* = Cochlear Ph* = Pathol ogy

sensation |eve
val uabl e toget her
with a audiogram
sl ope

a reliable
diagnostic
tool

It requires a
control group
al'so
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F.T. = Full Term Pre. = Premature

significantly nore
than head size to
interpeak |atency,
variability,
particularly in
preterit popul ations.
Hovever the change in
the relationship
between head
circuaference and ABE

i nterpeak measur ements

eay be expl ained by
differential patterns
of nyelination and
synaptic devel opment
in the auditory nerve
and brainstea
auditory pat hway.

L2 3 4 ) 6 1 8
33 Lauter,  The study examines 7 57 N Clicks Two channel / AjA)/ Data from both groups This study does
J.L, the stability of M s No. 2000 vertex/forehead reveal differences in not tell upto
et a auditory brain stem 4F Bate: 11.4-23/ both anplitude and  which age these
(1993)  responses peak R2) latency stability for changes eas be
anpl i tude of 7 10-12 N Int: SOdB nH diffrent peaks and  observed.
children with adults M ys Filter setting for ear conditions  Should exam ne
150-3000 hz that provide the degree to
No tasking additional evidence  which ABE peak
for devel oprental aiplitude
changes in brainstem stability can
reveal
addi tional
evi dence of
fuaturity in
ABR.
34 Ponton, To determne if 95 29-42 FET Qicks Single channel / Data fromthis study  MNunber taken in
Cw, head size |ight (inf) ws  ad No.1000 vertex/mastoi d/ indicate that clinical two groups
et al contribute to Re .Rate:11.9/se forehead accuracy of ABR data should be saae
(1993)  increased 10 Adults N Int: SOdB nHL will not be inproved as far good
interpeak |atency Polarity by "correcting generalization
variability among condensation infant latencies for s repired.
infants, ABRdata No maski ng differences inbead  Adult sanpleis
were nornal i zed size. Inaccurate very stall.
based on head estimation of Pat hol ogi cal
circunterence. gestational age at sanpl e shoul d
the time of hirth al so be
may contribute i ncl uded.
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35 Pratt,H Two conputational
et d procedures that
(1993)  don't rely on

Manual eval uation
are discussed

1) for peak

i dentification on
and measurenent
i1) for clustering
evoked potential s
according to thier
wave form

33 Rupa,V Study the conbined

(1993)
| 0ss on ABRs

Cob. = Cochl ear Hearing Loss

W 21-68

M

®
effects of age, sex 4K ys
and cochl ear heairng 1

M
IF

34Thodic, O Binaural interaction ™
et al (Bl) wave forns were F

derived from
tultichannel

(1993)

I

22-33

ys

N

20-78  Coh.Click

N

dicks Single channel/
No. 2000 vertex/ipsilateral

Rate:10/sec  mastoid/ contra-
Int:75dB nH. lateral nstoid
Pol arity

alternating

No tasking

Single channel/
ear |obefvertex/
high forehead

No: 1024

or 2048
Rate: 11.1/sec
Int: 90dB nH
Polarity
ratefaction
No naski ng

Cicks Three channel s/
No. 2500 (Fz-N-11-1)
Rate:ll.1/sec (Ipsilateral)
Int: 65 and 85 Contralateral

The results of
conputerized peak
identification and
measurement Wi t hout
uses intervention,
were correlated with
mnual measurenents of
the sue peaks in a
large number of wave
forms. The wave form
anal ysi s and
classification
procedure
differentiated wave
foris to Nonaural
left, monoaural right
and bi naural
stimilation as well
as according to
recording mntage.
The aut omat ed
alogrithm for
evaluation of ABEP
by wave formhold the
promse of a more
conpr ehensi ve
consistent eval uation
and hence inproved
sensitivity.

Pat hol ogi cal
group should

al so be studied
for better
general i zation.

Among nornel's, wave V. In cochl ear
latency increases with hearing group
age. Latencies in  femle sanple
femal es shorter Issmll, so
than mal es. for good

In patients wth compari sons,
hearing loss, wave V  sanple size
latency increases shoul d be
was determ ned bal anced.
largely by the degree

of heairng loss and

the effect of age was

moder at e.

Influence of sex was

mni mal .

The conponent latencies Sanple size is
of all the Bl responses small.

derived fromcontra  Various path
lateral channel were groups should
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recordings of ABRS

Obtained at
m){)er ate and high
Intensity | evels.

35 Thorton, The effects on
AR, ABRs anplitude and
ad  latency of using
(1993)  M.Ss and

conventional ABR

M.Ss = Mi mim Length Sequences

% Beattie, This study

RC,  investigated the

etal  effectsof signa

(1994)
on the |atency and
anpli tude of the

auditory brain stem

tonoise ratio (YN

10

FI5 1825
yrs

B nH
No taski ng

(Fz-M) (1) and
(Fz as ground)

Qi cks Sngle channel/
Sate:9. 1/sec vertex/tastoid
and M.S forehead
67-1000/ sec

Int: 80dB nH

and 4008 3.

Polarity

rarefaction

Maski ng

Wi te noi se

at 40dB &

(contra)

Tone bursts  Single channel/
oﬁz 0.5 and 2 neck/vertex/ neck

No: 3000 - band
7000 preferred
Bat e: 25. 6/ sec
Int: 80dBnH.

significantly al S0 be studied
prol onged as conpared for good
wthipsilateral aad validation
non- cePhch of results.
chamels.

O fferences i dentified

only a noderate

intensity | evels.

Al i tudes are sot

S| 1gmﬂcantly

ditferent for

different recordings.

The finaings indicate

that ipsilateral,

contralateral or

non- cephal i ¢

recori dngs can be

used to study Bl.

Bit channel

differences on

si nul t aneous

mil ti channel

recordi ngs | ay

facilitate

seqor egation of

true neural inter-

action fromstinal us

i nteraction.

Results showthat the Sample sizeis
optimmstimiation  smll.
rate appears to be  Pathol ogi cal
order of 200 clicks  group shoul d
and thus can givea  alsobe
speed i nprovenent by studied.

a factor of approx.

2.8 over ,

conventi onal recor di ng

at 9or 10 clicks/sec.

Adaption is |ess.

A moderate and high  Validation of

Intensities high pass/ these
notch noi se or broad  reconnendat i ons

band noise IS IS required by
preferred to the testiig hearing
Qi te condlition | npal red

because of the Subj ect s havi ng
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response (wave f) Polarity frequency inproved frequency  various degrees
using 0.5 and 2 khz rarefaction and specificity provided of hearing Ioss
tone bursts in high condensat i on by the tasking, and audi onetric
pass/notch noi se Maski ng And because the, former configurations.
broad band noi se. Broad band provi ded larger wave V Sanple size is
Normal |isteners veret noi se at anplitude to 0.5 and very sml
presented with 40 & |06 dB SPL 2 khz tone burst at
SO dB nH. tone burst for 0.5khz 80 dB nH..

IS quite and in (Ipsilateral) Véve V anplitudes to
noise at SN's 100 dB nSPL the 40 dB nH. tone
of 10,15,20 and 25 for 2khz bursts suggest that
B (ipsi) testing in quite nay
Rse fall be preferred to
tine testing in noise
33 when 0.5 and 2 khz
tone bursts are
presented at |ow
levels.

37 Brown,  EABEs were measured 26 22nths. P.L RF bursts  Single channel / EABR thresholds were  Sanple size
CJ., inpatients with the 12A to 13 deaflate: 20hz  vertex/contra- strongly correlated  should be large
et al nucl eus cochl ear \S bi phasi ¢ lateral mastoid wth both Tand C for good
(1994)  plant. Dfference 4 Pr.L current forehead levels. In subjects generalization.

between intra and  Chi. deaf pul ses where both intra- Various age
postoperative EABR at 250/ sec operative and post-  groups shoul d
threshol d was duration inplant EABE measures be included.
exam ned. 500as were obtained, intra-
Int:varying operative EABR
No Baski ng were higher than post
inplant threshol ds
(consistent). Soit
is useful in very
young, devel opmental |y
del ayed and di sabl ed.
T - Threshol d |evel
C- Confortable |evel

38 Burkard, R This study evaluated 10F 3 Pul se trains Single channel Wth increasing click Mre research
et al the feasibility of gerb- nths. wth HIs 1, grass needle elect-  level there were is required for
(1994)  obtaining constant ils 2, 4 46 nsec rodes/left ear/lid  decrease in peak good

quality BAERS in Int. 50, 60, [line of the skull/ | atencies and general i zati on.
less time than is 70, 80 & 90dB mdline of the back  increases in peak Studies on
possibl e with NI anpl i tudes. human subj ect s
conventi onal No taski ng. Kith increasing rate, are required.
averagi ng there were increases  Saiple size of
technique with in peak |atencies, aninals taken
M.S techni que increases in the I-1V in this study
internal, aad is very stall.

decreases in peak
anpl it udes.
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It has been
denonstrated that
BAERs can be obtained
to M.S

MPIs as short as las
whi ch represents an
average rate of
stitulation roughly
500/sec. This is
appreciably faster
rate than is possible
with conventiona
averaging. Thus this
technique nay prove
useful in
characterizing
adaptation in the
auditory systens
approaching the
absolute refractory
period of auditory
neurons. This lay
prove useful in
inproving the
sensitivity of the
BAER in identification
of denyelination in
the auditory brain
stem
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39 Lina Mis were recorded 20-33 N Psaedo random Single channel cup In normals, ABRs by  More tine
Granade, 8 using pseudo-random 10N Pulsetrains  electrodes/ipsilateral NS produce the sate saving, but
et al pul se trains called 10F 32 pulses  earlobelforehead/ cont- waves as wave
(1994)  Max. length per train ralateral |obe conventiional ABRs characteristics

sequences and were 33,35 Uni. 5120 clicks For M.S - ABRs al though wave acr ss
conpared to ABES and 22 Deaf Rate:20/sec fourth electrode was latencies increased  stimlus levels
obtai ned by ys for convent- placed on the nape  and anplitude and threshold
conventi onal ional ABR as ground decreased. eval uation
averaging 22-67 S8 Binaural HLS- In SHears, MSABRs would have to
Moy ABS at 98 threshold were be studied as
F clicks/sec simlar to comon these rates, if
I nt 80- 1 OOdB ABRs and correlated it is to he
H with high frequency  used in
no tasking audi omet ric clinical
threshol ds. practise.
Binaural M.S ABE
recoridng represent
the individual
response at each ear
VA as in monaural deaf.

40 Sand, T ABR amplitude 1 GR clicks  Single channel lean ABE anplitude  The correlation
et al behavi our to %%*3 M No: 1500, N: vertex were highest in the  between R
(1994)  condensation (c) 57yrs Rat e: 10/ sec nornal ly hearing ampl i tude

and rerefaction (r) Int.67dB DH group. difference and
clicks was (O & 75dB The wave V-V audioietric
investigated in nH (R) anpl i tude steepness is
normal ears, ears No masking intensity function was only moderate.

wWth neinere's
di sease and ears
with HF hearing
[0S

steeper in ABRs evoked So it would not

by E than by Cclicks.

So two different
cochl ear generator
conponents, one
intensity

dependent and ot her
polarity dependent,
contribute to click
evoked ARBs.

Rave V-V anplitude
was significantly
hiher in Meniere's
ears conpared to the
HF ears. Hence,
audio metric
steepness seens to
predict the wave V-V
anplitude decline
more precisely.

Vve |V-V dispersion
variables was cl ose
to normal in

be possible to
predict an

i ndi vi dual
audioietric
pattern from
ABE GR
anpl i tude
differneces.
More research
IS needed.

| unber of

subj ects shoul d
be nore for
good

general i zation.
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Heniere ears, while
vave IV-7 was in
dispersed is EF ears.
Gclick ABRs were |ess
affected than R click
ABIt by 'peripheral’

factors.
M Meniere's disease
41 Bankactis, Study investigated B 13-45 Aids Broad Band  Single channel /Al, A2/ Statistically For better

AE, effects of click IS clicks FZIright shoul der significant delays in generalization,
et al rate on the 9 HV  No:1000 & wave V |atency the study
(1995  latencies of the with 2000 utilizing both click  shoul dinclude

ABRs i subjects aids Rate: 21, 1/ sec rates occured for the moresubjects.

with varying 9 HV and 61.1/sec aids groups only. A

degrees of HV A6 Int. 85dB nH. conparison of wave V

infection No Basking latency group |eans

as a function of
click rate showed an
apparent trend for
faster click rate to
induce a nore
exaggerat ed
prolongation in the
laency of wave V for
HV infected group
that may be indicative
of easy neurol ogi cal
invol verent in
asynptomatic patients.

42 Deltenre, The rare faction 2 10-37 N R&Cclicks  Single channel/ipsi- In normals no RCDP  Lengthy

P, condensat i on 12M yrs Rate:21.7/sec lateral earlobe/vertex was recorded along the procedure,
et al differential IF Int.0100dB /forehead l'ower 30-55 d8 of the promsing
(1995)  potential obtained nH in 5dB latency-intensity diagnostic
by subtracting 3 2-(8 Coch* steps. function, i nf ormati on.
brain stet auditory W s masking white thus defining pre RCDP Swall sample
evoked potentials  4F noi se at 40dB range. The pre RCDP  size.
to clicks (G from (Contra). range was always
those of t clicks abol i shed in |osses
IS studied masking BAEPs from

lower (< 1khz) tono-
topic regions. \hen
the BAEP ori gniated
from higher (> 1khs)
tonot opi ¢ regions,
the pre RCDP range
was either reduced or
abol i shed.  These
results led to a
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working hypot hesi s
Coch* based on single unit
Cochl ear hearing |o0ss (RCDP rarefaction -
condensat i on
differentia
potential ).

43 Fausti, The latency D 24-15 SN Tone burst 8, Not mentioned This study The study did
SA, intensity functions IF ws Hy. 10, 12, l4kH denonstrates that tone not talk about
et al of ABRs elicited 19M loss Rise fall bursts at 8 10,12 khz age and sex
(1995) by high frequency time 25-58nsec evoked ABES whi ch differences

(8,16,12, 14 khz) TB* Int:70dB nH. - decreases in latency Sample taken in
stimili were 120dB nHL as a function of stall and male
evaluated in cases no tasking increasing intensity and female

44 Lasky, R, E The traditiona

et al
(1995)

with S hearing
| 0ss

TB* Tone Burst

1 MA
binaural interaction 3M 21.9
(BI) paradigm 8F yrs.
andamaxi mumlength
sequence (M.S). B

paradigi were

evaluated to

investigate Bl

effects

MA  Mean Age

N 100 usec pul- Double channel/tast-

5eS

Rat e: 99/ sec
and 10/ sec
[nt. 90dB SPL
no tasking

oi ds/vertex/forehead

and that the LIFs were number is not
consi stent and bal anced.
orderly. These

results will

contribute infrotation

to facilitate the

establ i shnent of

change criteria used

to predict change in

hearing during

treatment with

ototoxic drugs.

MS Bl kernels ean be More studies
recorded in normal are needed in
hearing subjecta. The this area for
MS Bl paradigi offers good

3 potential advantages generalization.
in recording binaural

effects: avoidance of

some of the methodol -

ogical probl ens

associ at ed

with tradition B

par adi gi .

Faster stinulus rates

permtting a lore

conpl ete

characterization of

binural rate effects.

More rapid data

col lection.
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45 Mark, S This study was 16 1929 N3 digitally Single channel/ipsi- The results clearly — Sample size
et al conducted to M yrs synthesized lateral mastoid/md- denonstrate that should be large
(1995)  investigate 13F single cycle line of forehead/ large latency for good
mor phol ogi ¢ changes sinusoi ds contral ateral differences occur general i zati on.
inthe ABRas a wth peak  mastoid. between condensation  Cases with
result of energy at and rarefaction various tyupes
reversing the 300, kH and stinuli for low of hearing
stimlus polarity 3kHz frequency stiiuli. | 0sses shoul d
of frequency Sate: 33/ sec It I's believed be included
limted single cycle rise tines that polairty specific
stimui in normal | 000msee, latencies are the
hearing subjects 0. 605msec, result of the highly
and Q. 158nsec phase sensitive
No. 1024 neural elements tuned
I nt.60&40dB to low frequency

nHL no tasking

stimli

GR latency difference
were found lore at

80 dB as conpared to
100 dB.

I nt er subj ect
variability for RC
at 80 dB produce tore
differences

Consi dering the

large GR differences
expected in high
frequency SI hearing
l0ss or under any
circuastances Vihen
using Iow frequency
stiiuli, summtion of
alternating polarity
stiiuli in clinical
application is not
recommended

Accunul ation of
alternating stiiuli
under these
circuistances |oved
degrade the response
as latency shifted
responses are
averaged toget her

The use of sinFIe
polarity stiiuli or
separate averages for
each polarity condition
IS varranted.
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46 Michnik, C The present study
was desi gned: (1) to
describe clinical

et al
(1995)

47 Prasher , D The study exam ned

et al
(1995)

observation
regarding the

characteristics of
BG-ABR in normal s
(2) to study how
conductive H. due to
ME* affects AC and
BC ABB in children.

NRE*

Mddle Ear Effusion

the influence of
i ncreasi ng
stimlus

repetition rate on

the ipsi/contra

latency difference

b 2037
WS
D 5S8
ys
n 5-18
il
20 2361
Ty
10M

4 5. 6.
| Click Ho.1024 Single channerl/vert-
Rate:31/sec ex/ipsilateral ear-
Int.70dB SPL |obe/contralateral
MEE Pol :alternat- ear |obe
ing,
nogl\/ASki ng
1
35
L)
tal
NEE
N Qick Two channel /vertex &
Rate: 10/sec  contralateral nastoid
40/ sec [ipsilateral mastoid/
Int.90dB nH. forehead
Pol . al ternat -
ing, masking
white noise
at 60dB nH
(Contra)

In AC-ABR, the lean  Synamic range
latency of wave ¥ was of stimili
significantly intensity in
prolonged, as compaed BC-ABR is

to that of BC-ABRin narrow due to
children with the ow
confirned NEE and intensity that
infants with suspected can be aehieved

NEE. by way of the
By combining ACand  bone
BCABB I ore oscillator.

information concerning BC-ABI in

cochl ear reserve different is

status can be clinical

confined in infants practise

and young children.  because of the
need of
central ateral
masking and
presence of a
stiml us
artifact as a
result of
el ect ronagneti c
ener gy fromt he
bone vi brat or.
In this study
the conpari son
group taken is
not homogeneous
(with respect
to age and
nunber) it can
affect results.
Nunbeer of
sanpl e
(pat hol ogi cal
group) issmll,

There is a progressive Saiplesizeis
increase in latency  small which
fromwave | to wave V haapers inthe
ipsilateraly with an  processof good.
increase in stimilus generalization.
rate. Val i dation of
However these results
contralaterally there required other
is no further increase pathol ogical

in latency after wave group with
1. various types
Wth a 90 hz stimlus of hearing
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48 Sullivan, Estimtion of the
M, et al residual noisein
(1995)  the auditory brain

stem waveformis
studi ed

N Cick No.4000 Double channel / mast-

iate: 24. 4/ sec oids/vertex/back of
Pol . Rarifac- the neck

tion

Int.65dB SPL

no masking

rate, the ipsi/contra
difference in the
latency of wave V

di sappears

suggesting that there
isadfferentia
effect of

peripheral and
adaptation on the
central ipsi and
contral ateral

auditor;

pat hways

LONfrequency noi se
conponent s whi ch
contribute to the
observed auto
correlation could be
reduced by using a
hi gh pass filter to
the data before
aver agi ng

Correlated [ ean sum
of spares estinate
SRC and the bl ock
average estimte R\BM
both have
significantly less
bias than the usua
estinate RHnss

Since termnation of
the test is
dependent on the
signal detection
alogrithm increased
timeis a
consequence

| 0sses.

Sanple size is
smal |

Oy infants
are studied
whi ch hanpers
generalization
to other age
groups.

Vari ous

pat hol ogi ca
groups with
various hearing
| osses shoul d
be included for
good
general i zation.
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CHAPTER - 1
All 11 PEDIATRI C GROUP

SI. Author/ Pur pose of Subject Variable Stimlus  Electrode nontage Resul ts Rei arks
No. year the stud; No Age Nabn Variables Typellnverting/
lon-inverting/
G ound
1. 2 3 4, 5. 6 T 8
1 Durieux, Conparison of ABR in 333 Qick Single channel /fore- BERA i's a powerful Conduct i ve
SP, infants to those Rate: 61/ sec head/ipsilateral tool in the hearing |osses
et al obtained on the same and 11/sec mastoid/contralateral evaluation of auditory area
(1991)  children with pure Int. 30-95 mastoid. function in high risk particular
tone and conentery dB nH. menbranes elemated  problem for
at 3 years of age Pol . Baref a- BERA thresholds in  taking
(Longi tudinal st udy) ction, F. S infancy need to be  conparisens
25- 300082 interpreted with acr 0ss
maski ng respect totype of different ages,
white noise hearing | 0ss. since they
Frequency specific  fluctuate a
BERA ay become great deal. So
i por t ant predictive
In 89%BERA results  value of ABE
accurately predicted can decrease.
the heairng status at
the age of 3.
BERA results in
infancy predict
normal heairng in the
2000- 1000 frequency
area. Since
adventi tious
conductine or SN
hearing |osses |ay
occur after BERA
testing, normal BERA
testing results in
infantry don't
guar ant ee nor mal
heairng later inlife.
2 FEdvard, The effect of 20 3842 N dick Single channel /Ieft  ABRs to bone conducted Qi nical
Y.Y., vibrator of head yrs 56.7/sec  post auricular area/ clicks were obtained inplication of
et al coupling force on alternating high forehead/post ~ with vibrator to head bone conducted
(i»91)  the auditory brain Pol . auricular area coupling forces at clicks in new
semresponse (ABB) Filter 225,325,425 and 5259. hborn infants is
to bone conduct ed Setting The results of this  very
clicks in newhorn 30- 3000Hz study indicated that  The vibrator is
infants were tested Int. 15830dB ABR wave V latencies often displaced
H to bone conduct ed from underneat h

no tasking

clicks in new born the flauid
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infants were affected elastic band
significantly when the when the haby
vibrator to head mve
coupling force shift  his/her and the
exceeded 280g, It is practise of
recommended that the holding the
coupling force vibrator by
controlled and retain hand, as a
consistent when means of
inplenenting ABR to  vibrator to
bone conduct ed head coupling
stimli in newhborn is not
infants. encour aged

because of
dampened
stinulus output
from the bone
vibrator

3 Hde,NL Qick ABE wave V 713 Infants A Qicks Electrode darivation The click ABE Still thereis

et al threshold in the and risk 21/sec forehead to ipsila- provides an accurate no clear
(1991)  first year sere follow for  Int.75-95dB teral mstoid  test, with both false consensus
conpared with follow up at HG nH posture and false regarding
up behavioural pure 39rs  Loss negatives rates of exactly what

tone audiometry

under earphones at

age 3to 6 yearsin

713 infants
(Longi t udi na
study)

shoul d be the
target disorder

less than 10% using
an ABB threshol d

criteria of 3D dB nBL. for clinical
The false posttime  prograns for
error rate can be at- early identifi-
least hal ved by cation of

using a sinple rule  hearing |oss

for wave V latency
that descrimnates
conductive and
sensorineural ABE
threshol d
abnormal i ties.
Fal se negative
errors nay be
explicable in terns
of the frequency
specificity of the
click stiiulus
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4 Johnson, This study 11 3no-6m N Gick Nt mentioned Results indicate that Additional
ES., investi gat ed 21. 3/ sec click stimli such as study into the
et al spectral differences 15 20-40 N alternating those used for ABR  causes of the
(1991)  for auditor; brain ys polarity testing resonate in  difference and
stemresponse. Click Int. 3086QdB infants and adult ar its
measured ABRs in M differently, and that implications is
infants and adul t the resonance in warr ant ed.
ear canals. infants is mch tore Knowl edge of
(differences is ABB valuabl e than the these
for adults and infants) resonance of adults. differences is
So there is no ned to essential for
use infant norms when appropriate ABB
screening infant interpretation,
hearing using ABR
S Bowe,S.J Effectiveness of ABR 243 48ueeks - dick Single channel/cont- Delaying screening ~ For nore
et al as a tool to detect No. 2048 lateral mastoid/ips- until the post accuracy, in
(1991)  hearing loss in Rate:20/sec ilateral aastoid/  neonatal stage is only infants ABR
infants alternating forehead. alternative to testing should
Pal . screening neonates  be repeated
filtersetting prior to discharge  after 3 or 4
3-3000H fromthe SIBU because months.
Int. 50, 60, of increased chance of
70dB nH detecting progressive
heairng inpairenent.
Fal se positive rate
can be reduced by
del ayi ng screeni ng.
6 Bansal,R Too high risk % 112 N Qick 28/sec Two channel /mastoids BERA shoved 20%mild,
et al neonat es and mhs. Int.300B nH. /vertex/forehead 4% Moderate and 2%
(1992)  infants were 300 0-12 high  and 42dB nH. severe hearing loss on
subjected to BOA mhs. risk screening and 13. 9%
and BESBA mld, 2.7%moderate,

I nportance of BERA
in screening is
hi ghli ght ed

1,34* severe hearing
loss on fol [ ow up,
results on screening
and follow up
respectively.

Fal se negative results
of BOA - It was 26%in
screening and 16% on
fol I ow up.

ABR hearing threshol d
- determned using T
wave criteria and vas
decreasing with

I ncreasing age.
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Child (licks and Not
tone burst
250 and SOS
loss Hz.
Int.70dB for
Qicks
and 75dB nHL
for tone

bur st

ment i oned ABR can be used to
provide frequency
specific estimtes of
hearing | 0ss

ABE threshol d For good
estitates can be generalization
entered into a hearing nunber of
and selection program subjects shoul d
such as the DSL to  be more
obtain target values

An infant's auditory

status should be

monitored with

repeated ABR or

behavi oural tests,

depending on age and

devel opmental | evel.

This is necessity

until the degree and

configuration of the

child's hearing |oss

Is clearly

establ i shed

The perfortance of

aaplification

assessed using ai ded

ABRs i's not

recomended, because

confoundi ng

technical factors

Because the relation

ship between wave V

anplitude of Iatency

and | oudness

apparently is

sufficiently resolved

S0 it is not

recomended for

sel ecting output

limting

characteristics.

7 Bergmn, An examnation of 1 H gh
B.M, factors affecting Freq
et al the use of ABR in hg
(1992)  identifying and

quantifying hearing
loss and in
selecting hearing
aid characteristics

Oy one
subj ect has
been studied in
this study.

Qicks
So: 2000
Rate:

Two channel |
mast oi ds/ vert ex/
[1/s forehead

8 Lauter,
J.L.
et al
(1992)

To study latency 9 10-12 H
stability of ABRS M yrs

Chi[dren show the Subj ect  nunber
expected simlarities takenis very
with adults in terms less

& 23s of ABR peak latencies No nale, female
Int: 8CuB Individual differences distinctionis
H Wthin subject taken.

Pol : Conden-
sation
No tasking

distinction according
to ear of stinulation
Instances of good
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replicability of
latency profiles.

9 Spivak, Primary objective of 20 1.5 N Qicks Single channel / Results indicated that The results of
L.G, this study is (1) to days Rate:22.1/s ipsilateral mastoid/ significant amounts of this study have
et al exmne the spectral 10 Adults N Int: 70 S high forehead/ low frequency i port ant
(1993)  conposition of Alls 350BnH cheek or informtion are inplications

recorded from F.S 30 - contralateral concentrated below  for filtering
normal full term 3000 2 mstoid 150 hz in both the  during
neonates (2) conpare no Nasking neonate and the adult recording of
the new born ABR ABRs al though the ABL peaks,
spectrum with the neonate ABR has a filter new
adult ABR spectrum slightly greater boras as wel|
percentage of |ow asadults. In
frequency infornation order to
than that of adults. optimze
This has inplications detectihility
for filtering duirng of ABR peaks,
ABR recor di ngs. filter setting
Use of a 30-3000 hz  nust be
band pass is feasible carefully
in the neonatal chosen to
intensive care unit  ensure
which all ow enhanced  preservation of
detectibility of wave the main
Vin infant ABRs spectral energy
recorded at low contributing to
stimilus intensity.  response.

10 Katbama, This stud; conpares 16 39-42 N dick Single channel / Ipsilateral and Sanple size is
B, ipsi, contra, 8M  veeks No: 2000 - Ipsilateral horizontal recordings small because
et al horizontal and non- 8F  (post 4000 (z-Az) N-I obtained with a fast  for proper
(1995)  cephalic ABRs concep- Rate: 11.1/3 Contralateral repetition rate general | zation

obtained from tional & 61.6/s  (Fz-Ac) provide best waveform sanple size
normal infants to age) Int: 70dBnH. Nori nont al characteristics for — should be
assess their Pol: Rare- (Ac-Al) neuro diagnostic |l arge.
utility in faction ~ Noncephalic interpretation. Infants with
neur odi agnosi s. No masking Fz, nape of the Enhancenent of wave V othre types of
Vve |atencies neck anplitude and hearing |oss

aapl i tudes and
wavef orm Nor phol ogy
were eval uated at
slow and fast
repetition rates

F. serving as
ground el ectrode

separation of V-V should also be
wave conplex may be  included in the
achieved by using the study for good
non-cephal i ¢ recording general i zation.
mont age.

Conproni sed or |ow

anpl i tude conponents

on contralateral

Mmeasurenent may

confound neurol ogi cal

interpretation.
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11 Sininger, Filtering at 4 3542 N Broad band  Two channel / Results indicate that The infants in
T.S., electrode recorded 1M weeks clicks vertex/ mastoi ds/ 1) energy in the this study were
et al activity before ¥ Pol: Rare- forehead infant ABBis sl eeping.
(1995)  averaging is used faction concentrated below  Changes in
in evoked potential Int: 15 & 100hz and sleep state or
measur enents to 3QdBnH 2) a high pass arousal | evel
reduce back ground Tone hursts recording filter of  would produce
noi se at 500 H 30hz reveals a large  changes in the
Int: 40 & anpl i tude ABE and spectrum of
60dBnH enhances the overall  background
Maski ng signal to noise ratio noise. Sothe
707 H as measured by FSP results of this
Hgh pass as conpared to a study lay not
filtered 100hz high pass. generalize to
noi se infants
evaluated in
states of
hi gher arousal .
12 Stapell's, To assess the % lwk- N Tone bursts Single channel/ ABSs can be a good 92-100%
RD, accuracy of 8 yrs 500, 2000, ipsilateral mastoid/ diagnostic tool if infants with
et al threshol d 5 SNH. 4000 H2  vertex/forehead diagnosis is made normal hearing
(1995)  estimation, Rate:39.1/s careful Iy keeping in  showed ABRs to
determned using No: 2046 mnd all other 30dBnHL t ones.
the ABrs to brief Tone cycle variables which can  Hgh correl a-
tones presented in (2-1-2) affect ABRresults.  tion between
notched noise in a F.S 30 - ABRs and
group of infants and 3000 H Behavi oural
young children with Int: 26 & responses for
normal hearing and 29dBnH both groups.
S\H Maski ng
Not ched
noi se

(contra).
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CHAPTER - 11

CLITTCAL APPLI CATION OF ABR

. Author/ Pur pose of Subject Variable Stimlus  Eectrode aontage Resul ts Reaar ks
No. Year the study lo Age I/abn Variables TypelInverting/
[ on-inverting/
@ ound
L2 3 4, 5. 6. A 8
1 Fuse, T., ABRchanges intwo 14F 56yrs f* (ick Singl e channel / Changes of ABBin More cases
(1991) cases with braiastem 14M 62yrs  Int* No:1924 Left pinnal vertex/ human brain stem shoul d be
ischenia are u Imi* Rate: 30/s roof of tail. ischeaic condition  studied for
reported. In order Int: 90dBnH. consisted of a good
to clarify the corre- Pol: Ater- decrease of the general i zati on.
lation between ABE nating aapl i tudes of all
changes and cochl ear F.S 320 - waves and a delay in
bl ood flow experi- 1500 H vave | atenci es.
mental studies on No naski ng Even if ABR showed no

guinea pigs with
brain ischema were
perf or med

V¥ = Vertigo and right vertebral artry injury

2 Nunnerley Frequency specific

GN,
et a
(1991)

5  25-64
auditory brainstem 16F Yrs.
relationship to 14M
behavi oural thre-

shold in cochl ear

inpared adults were

studi ed.

Int* = Intra classial verteberal artry

Hy. Tone pip of

Inp 500, t,2i4kHz ipsilateral ear |obe

air Qycle 4-2-4

ed 2-1-2
1-1-1
1-1-lasec
Int.40dB SL
Maski ng.
whi te noi se
(contra).

Single channel /vertex

contral ateral ear
| obe.

response, it turned
to normal when the

bl ood flow was
recovered.

In experinental
condition sue
pattern was

observed whi ch
suggest that ABR
change reflect the
degree of schema in
the auditory pathway,
and that non-
response ABE does not
inply irreversible

i schem ¢ condition,

stenosi s, I'nd* = Induced condition

A strong positive

rel ationships was
found between ABE and
hehavi oural threshol d
elevation. Absol ute
ABE threshol ds at
500hz were
significantly higher
than those at other
frequenci es.

As reported in
this study,
even with aany
repeats at a
given
intensity, ABE
threshol ds are
difficult to

j udge due to

| ow r esponse
anpl i tude and

poor response
clarity. This
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could be a
drawback of
this study. In
addition, it
retains to be
sen whet her
modi fi cations
of stimlus
paranet ers,
recor ding
techni que
threshol d
det erm nati on
procedur es
affect the
result or not.

3 Prosser,SThe aimof this 20 | dick Single channel /Mastoid Cochlear and letro-  As mentioned,

et a study was to No: 2000 [ vertex/f or ehead cochl ear lesions lay cases could
(1993)  investigate 280 Int:90-100dB be differentiated by reflect the
whether or not the 153V 11-74 Coc* nH. (N a diagnotic index (D5) combined
All's of acoustic 121F yrs 90dB nH. (AN, which is derived froa effects of
neuron (AH cases 0] the patients auditory cochlear aad
could reflect the 85 21-72 ANt Pol.alternat- br ai nst em wave ? neuro
cothinated effects yrs ing latency and pure tune inpairment, so
of cochlear and IS maski ng hearing |oss at while
neural inpairement 8F 22-26 CP* white noise at 2-4 khz. interpreting
M yrs SdB SPL Results indicating a ABr results,
(Contra). lesser prolongation  proper care
of wave V latency in should be
cases wth pronounced taken.
hearing | 0ss.
Assuaing this finding
IS indicative of some
Coc* Cochlear hearing |oss degree of cochl ear
I pai r ei ent
At Acoustic neuroia conconitant to the
CP* CP angle tunour other than AN neural dysfunction.
4 Wlson,D To see the accuracy 51 AN Qi cks Single channel /vertex/ 85%had abnorul ABRs. For nore
et al and role of ABRInN Sate:13.3/sec ipsilateral earlobe/ Tuaor size and nerve reliability ABR
(1992)  the diaposis of 53. 3/ sec contralateral earlobe. of origin vere testisg shoul d
acoustic neuronas Int.8CdB nH inportant factors be repeat ed

affecting the ABR
sensitivity.
The ABR was |ess

sensitive in detecting

intracanalicul ar
tunors than in
detecting

after a few
nmont hs
interval.

extracanalicular tuiors.
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5 Janssen, The purpose of the 21 Adults N Cick Two channel /vertex/  The difference Sanple sizeis
EA study was to assess Rate:20/sec  mastoid (ipsi)/fore- between the level of  small.
et. al., the conductive loss Int.34dB pe head. the click and the Shoul d incl ude
(1993) conponent (CLC) by SPL. noi se is defined as  pathol ogical

braiastem electric Pol . al ternat - the masked threshold group.

response to a ing. (1TI1) to noise ratio. This procedure

conventional air maski ng This was MNR=-13+5  is limted to

conducted click Wwhite noise al The increase in NTNR  detect CLCs in

stinlus 230B SPL conpared to normmative ears wth

(contra). value is a nmeasure of cochlear |oss

the CLC conponents upto
Increase in MER is in 50-55 dB
good agreement with  because above
results of that dispersion
conventional pure problets of
tone and brai nstet bone conduct or
electric response take results
audiotetry. W ong.

6 likitori- This study conpares 30 23-37 Vit- Qicks Two channel /both mast- Significant decrease For proper
dis.GC, the ABRs of 30 19F yrs  ligo No:2000 oids/vertex/frontal  if the interpeak validation of
et al patients with active 1IM Rate:ll.1/sec location mdway betw [atency and results, tore
(1993)  vitiligo (systematic Int.70dB SL een the nasion and the significant increase studies are

di sease) and S0 Pol .rarefac- vetex. of the I-111 inter-  required,
heal thy human 50 20-42 N tion. peak latency in the  Degree of
subjects in order to 30F yrs no masking. patients as conpared hearing |oss
detect possible 20M to control group. has not heen
subcl i ni cal The decrease tay be  nentioned
abnornalities of due to a numeri cal (presence).
the auditory system decrease of active
in this disorder telanocytes in the

inner ear which

results in an

i mpai rment of the

ion exchange between

the endo Iynph and

peri [ ytph.

The increase in

latency (I-111)

may be due to an

abnormal - synaptic

activity and

transtission of the

action potential frot

and nerve to superior

olive.

7 Aubert, The study 8  10-50 Fit- Tone pulse at Single channel/contra- Very high correlation If EABEis to
LR, investigated EAB3 ys  ted 10-500 H lateral mastoid/vertex between EABR threshold he used as a
et al test reliability in with No. 1200 [Tow forehead and psychophysi cal tool for
(1994)  relation to pul se Coch. F. S: 10- 2000Hz threshold for the same setting the
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rate and eval uated | mp- pul se rate. el ectrodes of
the relationship | ant Poorer correlation  an inplant
between the ow between the ow pul se patient.
public rate EABR rate EABR caution, shoul d
threshold and the Threshol d and the high be excused and
high pul se rate pul se rate the appropriate
threshol ds used in psychophysi ce correlation
mapping of Ml ti- threshol d. formla
channel cochl ear appropriately.
inpl ants
8 Yamada, K  ABRs recorded in 10 Anest- Click Single channel /vertex/ The di sappearance Nunber of rats
et alow rates with total hesia ~ No:1024  right mastoid/neck  started with the shoul d be lore
(1994)  spinal anesthesia i nduc- Rate: 10/ sec later waves of ABR  to make a good
induced by ed  Pol:alterna- with injection. sanpl e.
injection into the i After cessation of
subarachnoi d Int.I1QdB SPL the injection the
space through maski ng ABR reappeared and
skull. white noise recovered
at 70dB SPL progressi vely from
(contra) wave | to IV.
The effect of |idocains
on ABR was reversible
and extended in the
acoustic nerve to
aid brain.
9 Kaga,K  The pathol ogi cal 6 32, 56, Bra- Click  Not  nentioned. Results showed that  Good
et al changes in red bl ood 3i, 17, ins- Int.85dB nH. the cochl ear, the general i zation
(199%)  cells in and around 59, 70 tea visceral organs and  needs nore

the bl ood vessels,
basic structure of
the cochlear, and
brainstemin
patients wth
brain stem death
determned by ABR

years, death

the spinal cord below cases to be
a certain level of studi ed.
the cervical

segnents continued to
line after brain stem
death. RBCs in the
vessel s of brainstem
and cerebel | um
exhibited severe
autolysis, where as
most RBCs in the

cochl ea were

prever sed.

Findings of autolytis
changes in RBCs in the
brain stea, and the
presentation of RBCs
inthe cochlea, inply
initial 1oss of

brian stem function
and del ayed |oss of
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cochl ear function
after prol onged
absence of Alls.

10 Lenaire, BSERs of patient 129 20to N Clicks Doabl e channel/masto- The results have In this study
NC, with unilateral or 331 56yrs No. 2000 ids/vertex/forehead  revealed significant cases with
et d bilateral tinnitus 96F 18-55 Rate:ll.1/sec medi fications of tinnitus
(1995) were recorded in yrs. Pol . al ternat- | atencies and suffered from
order to evaluate 35513-85 Tinni ing amplitudes of BSARs  hearing |oss
the effect of ys tus Int.9CdB nH related to side of also. Sothis
tinnitus on the 13 L ear masking subjective tinnitus. factor is able
central auditory & | ear Mhite noise The di sturbances to lengthen the
system 135 Both ear at 500B nH. recorded, localized  latency of the
(contra) principally inwaves first wave. So

| and I'11, suggest each factor
involvenent of the  whichis
efferent systens responsible for
(lengethned |atencies) |engethening of

| at enci es
shoul d be taken
care of.
11 Msiek, E Purpose of this 65 Man  BS Qicks Single channel/ ROC curves were
et d study was to Avg.  Le. Eate:15/sec ear lobe of the constructed to analyse
(1995)  determne the 31 Syrs Int:80 dB nH. stinulated ear/ the absol ute | atency
val ue, based on 2F F. S:150-3000hz high forehead! of wave ¥ the I-111,
true positive and  11IM No Masking  contralateral I11-V, and I-V inter
false positive rates ear |obe or aid wave internals. The
of various ABRs 33 S4yrs  Coh. forehead interaural |atency
indices in ¥ R. difference and the V1
discrimnating 16M anpl i tudes ratio.
patients with brain Based on ROC curves,
stea lesions from the clinically aost
patients with val uabl e index was the
cochl ear Iesions. |-V internal but over

all the individual
indi ces showed only
moderate sensitivity
to brain stea

pat hol ogy.

By coabining all

i ndices, brainstem
i nvol verent i nproved
but false positive
rate also increased.

B.S="Brain Sem Le. = Lesion Coh. = Cochlear ~ Pt. = Pathol ogy
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12 Rosen-  Two groups of
hall,U  patients with
et al  anaoying tinnitus
(1995)  were studied with
brainstea response
audi omet ry.

5 MA N Qick Not
38F 43.8yrs with  no.l000  nmentioned
26M 4.Syrs Tn. Rate: 20/sec
Int:80dB nH.

5 Polarity
20F 59.5yrs nod. rarefaction
3IM 54, 9yrs SN

HL
P
Qrl. 9
Gp. Wi th

at

T

i)

with

N

HL

Tn. = Tinnitus HL = Hearing Loss Mbd. = Mbderate

Prolongation of wave The results of
| acconpanied by a  this study can
prolongation of waves be used as

11 and V, findings a useful
which are consistent diagnostic
with a lesion inthe tool.
peripheral auditory  Position of
system el ectrodes has
Lengthening of 111-V not been

IPL indicating a ment i oned.
dysfunction in the

brai nstem

Both patterns occurred

most often in tinnitus

patients with norml

hearing or slight

hearing | 0ss.
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SUMVARY

In this project an attenpt has been made to provide a
concise report about the literature available on ABR in the
recent journal articles (1991-1995). Al the information

avail abl e has been divided into three chapters i.e.

a) Factors affecting ABR
b) ABR in pediatric group
c) dinical applications of ABR

The review of above articles revealed the follow ng

trends.

The subjects used in the studies belonged to follow ng

cat egori es.

a) Normal Adults

b) Normal Infants

c) Pathol ogical Adults
d) Pathol ogical Infants
e) Normal Ani mals

f) Pathol ogi cal Ani nal s.

It is apparent fromthe articles that ABR is affected by
many vari abl es such as age, sex, hearing, stinmulus intensity,
stimulus rate, tenperature, electrode placenent, head size

and brain maturation.

Stimulus polarity and type of stimulus (click, tone

burst) al so has considerable effects on ABR results. So
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while interpreting the results these all factors should be

taken into consideration.

Studi es have shown that bone conducted tone bursts are
useful in defining frequency specific cochlear sensitivity
and al so good in defining conductive |oss conmponent. Studies
have reveal ed that thresholds for 500 hz BC tones are better

as conpared to 2000 hz (Fox and Stapells, 1993).

H gh frequency latency-intensity functions have been
studied, (Paust et al., 1993), which revealed that as a
function of increase in intensity, there is a considerable

decrease in latency (Liu and Ziang, 1991).

Studi es have revealed better results with conputerized

anal ysi s over user intervention (Pratt, et al., 1993).

Absolute and interpeak latency maturation with age has
been studied and the studies have clearly reported that there
is a considerable decrease in latency, wth increasing age.
Contral ateral norphology is also <closely resenbling the
i psilateral norphol ogy, especially after the age of 9 nonths

(David and Mosseri, 1991; Eggernont, et al., 1991).

Fast nethods wusing maximum |ength sequence has been
suggested in the studies to calculate ABR This nmethod has a
high reliability. Studies have revealed that, wusing this
nmet hod adaption is quite less and can be a good screening
tool (Burkard, 1994; Thorton, et al., 1993; Lina G anade, et
al ., 1994; Ham| et al., 1991).
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On the whole studies show that ABR can be effectively

used for screening procedure and high reliability of ABR

results have been found in studies.

In children, studies have revealed that ABR can be used
along with high risk register in a pediatric set-up
However, its wusefulness or specificity depends on repeated

testing and foll ow up.

ABR findings in children until normal hearing starting
from pre-term babies (age at which different waves make their
first appearance) till the age level when different waves are
stabilized have been reviewed. Different response paraneters
like |atency, anplitude and thresholds have been consi dered
and the ages at which these different paraneters attain adult

val ues are given.

Apart from response paraneters, signal paraneters have
al so been studi ed. ABR findings in children wth bone
conducted click stinulation and real ear neasures with click
stimulation i children have been studied. It has been
suggested that, there is a need to use infant norns when

screening infant hearing using ABR because of variation of

infant and adult canal resonances (Johnson, et al, 1991,
Foxe, 1993).

El ectrode settings, best for neur odi agnosti c
interpretation have been given. Filtering settings and

spectral characteristics have been gi ven for good
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interpretation of results in children (Spinak, 1993; Katbanmma

et al., 1995; Sininger, et al., 1995).

St udi es under the heading "dinical Applications of ABR
have shown the inportance of ABR in brain death cases and
found ABR as a very wuseful tool in telling the extent of

brain stemdeath (Kaga, et al, 1975).

| nportance of wave V |atency, in differentiating
Cochl ear Pathology and Retero Cochlear Pathology cases has
been reported (Prosser et al., 1992). It was suggested that
ABR is less sensitive in detecting intracanalicular tunors

than in detecting extra canalicular tunors.

A few studies (Janssen, Brocaar and Van Zanten, 1993)
have tried to assess conductive conponent of hearing |oss by
auditory brain stem electric response audionetry. A bone
conducted noise was wused to nmsk out the response to a
conventional air conducted cli ck. The results of the study
reported that conventional pure tone and ABR to find out
conductive hearing loss are in good agreenent to each other.
So ABR can be wused successfully to find out conductive

hearing loss on difficult to test cases.

Changes of ABR in vertebrobasilar ischaemia cases and
cases with vitiligo has also been studied (Fuse, 1991;
Ni kiforidis, et al., 1993). A significant difference has
been found in the wave |atencies and anplitude of waves as

conpared to normal group.
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Patterns of waveform in tinnitus patients in terns of
| atency changes and norphology of wave form have been
st udi ed. Sever al studies (Lenoire and Beutter, 1995;
Rosenhal | and Axel sson, 1991) have suggested that a great
deal of knowl edge about the site of lesion can be inferred

fromthe results.

Overall findings suggest that ABR has gripped the area
of audi ol ogy, maxi mal |y, starting from the studies on
generation of nerve potentials to the clinical application
such as threshold estimation and hearing aid eval uation etc.

ABR results go deep into the neurologic inplications.
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