
ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. 
Project objective and technical abstract may be posted on the CSUPERB website only if project is funded. Do not include proprietary 
information. Non-technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; 
project objective and two abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.) 
    
 Use the proposed group delay technique to obtain data of estimates of the size 
characteristics of the peripheral nerve fiber population contributing to a maximal compound 
evoked potential in a suitable animal model control group as well as an animal model of peripheral 
neuropathy induced by chronic hyperglycemia.  Validate the proposed technique through 
histological examination of the size characteristics of the associated peripheral nerve fiber 
population in both the control group and test group animal models.  The distribution of nerve fiber 
sizes obtained from the histological studies will be compared with the estimates of the nerve fiber 
size distribution obtained using the proposed group delay technique. 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  

In the case of peripheral neuropathies that involve the extremities, electromyography 
studies, such as the nerve conduction velocity (NCV) test are routinely used to assess the efficacy 
of underlying neural structures at conducting information relayed by the central nervous system to 
the periphery and back.  The NCV test is applicable to a wide range of peripheral neurological 
disorders.  These tests are administered by applying a stimulus current pulse of short duration, 
typically 100 µs, to the surface of the skin or using intramuscular needle electrodes.  The stimulus 
pulse is initiated in close proximity to a nerve trunk of interest such as the median nerve.  The 
result of the propagation velocity measurement from the patient under investigation is compared 
to a range of reference values that are typically observed in individuals who are asymptomatic for 
peripheral neurological disorders [1].  An aberrant conduction velocity time and the concomitant 
velocity is utilized as a parameter that is indicative of the severity of the disease process or injury 
that is interfering with the normal conduction process of the axons within the nerve trunk under 
investigation [2].  The principal drawback of the NCV test as a diagnostic and assessment tool is 
that it does not yield information that can be related to the damage sustained by the axons within 
the nerve trunk as a result of the injury or disease progression. 
 This study proposes to investigate the efficacy of an alternative protocol to the NCV test 
based on an examination of the group delay associated with the frequency response of individual 
axons within a peripheral nerve trunk.  Group delay is a parameter that is routinely utilized in 
optics that describes the transit time required for optical power, traveling at a mode’s group 
velocity, to travel a fixed distance [3]. 
NON -TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making 
reference to the potential public benefits of the project for California.)         
 
 One of the principal tools used by neurologists in the assessment of diseases of the 
peripheral nervous system (peripheral neuropathies) such as carpal tunnel syndrome, chronic 
inflammatory demyelinating polyneuropathy and diabetic peripheral neuropathy is the nerve 
conduction velocity test.  This test provides a single parameter measurement used to assess the 
quality of conduction of the peripheral nerve trunk under study.  The Group Delay technique that 
has been proposed and published by the principal investigator can be implemented with 
conventional electromyography clinical equipment but yields information as to the size distribution 
of surviving nerve fibers in the nerve trunk.  Size and/or conduction velocity distribution 
information can provide the clinician with additional information useful in the diagnosis of 
peripheral neuropathies.  This proposal outlines a pilot experimental study aimed at validating the 
efficacy of the proposed Group Delay technique. 
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