NEUROPHYSIOLOGIC TESTING

Neurophysiologic tests have been shown to be far more sensitive in detecting neurotoxicity in many epidemiologic studies. Neurophysiologic methods that are quantified are useful in human neurotoxicity evaluation.
 In general, neurophysiologic testing techniques depend on the function of the nerve cell and nerve cell membrane.
 To determine the most sensitive and specific tests for toxic brain injury, numerous epidemiologic studies were conducted 
comparing thousands of people whose illness began with an identifiable chemical exposure. These were tested using many standardized tests. Their results were then compared with hundreds of people matched by gender, age and educational level who were non-exposed.3  Among the most sensitive tests for neurotoxicity were quantified balance, choice reaction time, and color vision. The methods used for this testing is now available for other physicians and scientists in evaluating neurotoxic damage. As it was in those studies,3 this testing is similarly computer standardized so those patients tested can be compared to the many unexposed control persons already scientifically tested.3 
1. Simple and Choice Reaction Time
Symptomatic exposure to chemicals that damage reaction time include chlorine, vinyl chloride monomer, toluene, triorthocresyl phosphate (TOCP), tetraethyl lead, ethylene dibromide, ethylene dichloride, benzene, other aromatic and polyaromatic chemicals, trichloroethylene, mixed solvents, dibenzofurans, PCBs, chlordane, arsenic trioxide, arsenic acid, parathion, methyl parathion, diazinon, sulfur-containing chemicals, ammonia, gasoline, phenols, refinery gases, carbamates, hydrochloric acid, chlorine, cresote, hydrogen sulfide, other sulfur-containing chemicals, gasoline/diesel exhaust, and melting aluminum.

Reaction time is a neurophysiologic method of brain and nerve testing. It measures eye to brain to hand nerve pathways.  It is one of the most sensitive means of testing toxic damage to brain function.3  Choice reaction time is more sensitive than simple reaction time, but both are useful in testing for toxic brain damage.3 Choice reaction time was the second most sensitive of all tests, surpassed only by balance sway with eyes closed. Reaction time is also recommended as a very sensitive test for neurotoxicity by the US Government.

Reaction time was tested using a computer-generated visual stimulus, using the letter A only for simple reaction time (SRT) and letters A and S for choice reaction time (CRT). The time is computer monitored as the time between the letter appearing on the computer screen and the individual touching the right letter on a key which is also timed and monitored by the computer (Neuro-Test, Inc., Pasadena, CA). Numbers appear at computer randomized time intervals (SRT) and also for A vs S images for CRT. Time was monitored by the computer clock.

Two blocks of 20 trials for SRT are given to the patient, allowing the first 13 for “practice”. Then the average (median) of the last seven trials is computer calculated as the patient’s SRT score. After an adequate rest, two 20-response trials are given for CRT, using the first 13 in each series as practice only. The average (median) score of the last 7 for each of the 2 series is computer timed. The patient’s CRT score is the best (fastest) from those 2 average calculations.

2.
Color/Vision Testing
Color/vision testing has long been done with the Lanthony 15 hue under constant, standardized illumination. 
  It is another neurophysiologic test that has been standardized for computer analysis.3 Visual organ damage has been documented for a large number of chemicals
 and chemicals can cause damage to color vision.
 Color vision loss by computer administered, standardized Lanthony 15 hue has been shown in persons with symptomatic exposure to solvents, carbon disulfide, styrene, chlorinated solvents, paints, inks, print shops, electronic assembly, photocopy inks, gasoline/diesel exhaust, aluminum (melting), chlorine, vinyl chloride monomer, trichloroethylene, other solvents, dibenzofurans, PCBs, hydrogen sulfide, other sulfur-containing chemicals, ammonia, gasoline, phenols, refinery gases and other chemicals.3 The Lanthony D-15 panel5 is used to identify acquired (eg. toxic) color vision damage. Scoring is recommended using the method of Bowman.3,7,

Color vision loss can result from toxic damage to the lens, optic nerve in the eye and/or optic nerve pathway within the brain.3 Damage to the retina of the eyes often causes blue-yellow (type III) loss.3 Damage to the optic nerve tends to cause red-green Type I and/or Type II) loss.3  Blue green (retinal damage) can progress in later stages to involve optic nerve damage as well (red-green).3  Damage to the optic nerve can also lead to reduced ability to see light and dark contrast (contrast sensitivity) and blurred vision (visual acuity).  Reduced color vision leads to loss in many other areas of activity because many daily activities involve vision and/or color.

3. Balance Testing
Balance testing by computer quantified sway is a sensitive method of detecting chemically-induced neurologic damage.1,
, It evaluates both sensory and motor peripheral nerve function, as well as vestibular, visual (eyes open portion), and integrative centers in the brain.1,9, It lacks bias from cultural or educational influences and can be tested at almost all ages.
 Numerous epidemiologic studies have been conducted of chemical exposed and affected persons, using comparison control groups.9 This extensive data base allows for valid and sensitive assessment of neurotoxic damage.9Abnormal quantified sway/balance disturbance has been demonstrated in many groups of people with chronic symptoms following chemical exposures. Chemicals found to induce abnormal balance in these epidemiologic studies include gasoline/diesel exhaust, aluminum (melting), chlorine, vinyl chloride monomer, toluene, triorthocresyl phosphate (TOCP) tetraethyl lead, ethylene dibromide, ethylene dichloride, benzene, other aromatic and polyaromatic chemicals, trichloroethylene, mixed solvents, dibenzofurans, PCBs, chlordane, arsenic trioxides, arsenic acid, parathion, methyl parathione, diazinon, carbamates, hydrochloric acid, creosote, hydrogen, sulfide, other sulfur-containing chemicals, gasoline, phenols, refinery gases, etc.9
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