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ABSTRACT

Brainstem auditory evoked potentials (BAEPs), the

ti~e. locked scalp recorded electrical responses-to auditory

stimuli. are clinically useful ior diagnosing and monitoring
II:

the disorders of neurological system. The first ·part of the

thesis presents the development. and evaluation of computer

based ·statistical clas.sifiers to recognize normal and

patients' BAEPs. The. classif~ers.6using time domain
......

features; namely~ latencies of peaks V. IV and III of BAEPs.

gave th..e.- opt.imal perforl:lance as measured by accuracy

~).3%). sensitivity (80%) among other indices. Power

spectra

bands.

of

In

BAEPs in normals s~ow three mai n frequency

a second formulation. of classifiers. three

feature~. each feature representipg the total power in each

of the three frequency bands were u~ed. The classifiers

designed wi th these frequency domain fea tures yielded a
•

performance with accuracies upto 77%.
l

Both of ·these

classifiers ma9" be used to assist the clinician while

assessing the BAEPs.

The second part of the thesis examines the effect~ of

; ; 1



cooling on canine spinal cord blood flow-(SCBFl. The SCaF

is an important physiologicaf variable altered during spinal

. cord injury (SCI). Localized cooling of the. spinal cord

improves functional recovery sfter SCI.

of cool ing on SCBF in normal cani ne cord were st.ud ied. 1'.

comput.eri zed gy.stem to measure the SCBF us ing hyd rogen

~
polarography-at two control sit~s and two cooled sites was

developed," In five dogs. SCBF decreased to 50~ of the

normothermic values durin'g c.ooling of the cord to ,a

temperature of 16 degrees Cel~ius, The,SCBF aid not ~hange

at control si te's, It. is postulated that following SCI.

decreased SCBF due to localized cooling'tends to prevent the
\

outpouring of edema fluid and. other toxic factors from the
'.

injured ves~els. preserving the cord function, Thus. t.he

.,

finding of decreased SCBF dur~ng spinal cord cool ing is

clini~ly relevant.
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CHAPTER 1

SCALP RECORDED EVOKED POTENTIALS IN HAN

"

1.1 Introduction:

Ever since Dr.Bans Berge~ recorded electroencephalo-

gram in 1920s, scalp recorded electrical activity in man has. .
been us~~ during diagnosis in clinical medicine. However.

it was, pnly in 1947. when 'Dawson ushered in the first

averager to record 'the evoked electrical response ,on the

scalp, that the concept of selective stimulation of a

receptor or end-organ in order to test a ,sensory modality

.~

. -,

Since the advent of integrated electronic circuits in 1960s ....
tloninva.sively: W-9.S realized in pract ice [Dawson. 1947].

appropriate instrumentation for recording evoked responses/

or evoked potentials (EPs). in clinical setting has become

I readily available.

In humans. the (recording of' pattern-shift visual.

brai~stem auditory and short latency somatosensory evoked

potentials yields reproducible results under controlled

conditions. The EPz pJ:ovide the physician with oojective

1

)



."

2

ift.a to assess a sensory organ and its related sensory

pathways and/or structures. The presence of lesions along

. the path of transmission of a sensory signal can be u3ually

. recognized as tielays in the signal or changes "in itg

ampli tude. Gross changes in the waveform morphology are

evident in seriously diseased states., The EPs also ala the

. monitoring of patient status following an injurY' Or during

specific therapeutic interventions. Although 'recent in

origin. the EPs have been accepted in clin ical. pra ctice

. r~ther~quicklY as evidenced by many documented.studies, 'text
.'

'books and monographs on the subject [Callaway, 1978; Kiloh ..

et a1. 1981; Courjon et a1.. 1982; Halliday, 1982; Chiappa.

1983].

The ..neurophysician uses the evoked potential

characteri~t.ics such as lat.ency and amplit.udes as the

indices during diagnosis of disorders related to the central

nervous system. The waveform morphology also provides

important diagnostic information. al-bei t quali tative .<":tn ..

nature but nevertheless u.seful. and is usually scrutinized

by the phy s1 ci an. 1n 0 rder to improve the qu ality of

objective

'wa~,
information obtaAned from the evoked potentj,al

it is desirable that operator independent indices

be extracted. There has been significant research effort in
. ,

the recent past, to provide both manually and with the aid


































































































































































































































































































































































































































