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Since Merrit and Putnam (1938) 8 introduced the diphenylhydantoin 
(DPH) in the treatment of epilepsy, it has been used largely as the main 
drug in many forms of the disease. 

Several attempts have been made to demonstrate its action on the peri
pheral nerve, but the obtained results are controversial. Korey 6 first, and 
Morrell, Bradley and Ptashne<J after, gave experimental evidence of DPH 
toxic effect on the nerve. Histologically Guercio, Sica, Taratuto and Poch : i 

demonstrated a demyelinating effect on the peripheral nerve of men which 
was correlated with prolonged administration of the drug. 

Brumlik and Moretti 2 failed to demonstrate any abnormality in motor 
or sensory nerve conduction velocity in patients under DPH therapy; however 
Hopf 5 found slowing of slowly motor conduction nerve fibres, while 
others 3 . 7 found a slowing of the maximum nerve motor conduction velocity, 
which suggest that the fastest fibres in the nerve are damaged as well. 

We now wish to report our findings in epileptic patients under DPH 
therapy. The background of this investigation was to estimate the motor 
and sensory conduction velocities in the median nerve, in an attempt to 
elucidate further the effect of DPH on peripheral nerve. 

M A T E R I A L A N D M E T H O D 

Eleven epileptic patients, 5 males and 6 females, aged be tween 17 and 52 years, 
w e r e submitted for e lec t rophys io logica l inves t iga t ion . A l l of them w e r e under D P H 
therapy mainly , h o w e v e r other an t iconvuls ivan t drugs w e r e employed . T h e length 
of t rea tment var ied be tween 3 and 18 years . Other causes of neuropathy, such as 
diabetes, uremia, a lcohol ic in toxica t ion w e r e excluded. 

T w e n t y subjects, 5 males and 15 females , aged be tween 19 and 46 years, in 
good heal th at the t ime of the exper ience and wi thou t history of any neurological 
disorder, w e r e employed as controls for median nerve sensory conduction ve loc i ty . 

Four teen subjects, 4 males and 10 females , aged be tween 18 and 53 years, in 
good heal th and wi thout history of neurologica l disturbance, acted as controls for 
median nerve m a x i m u m motor conduction ve loc i ty . 

T raba lho rea l izado no Serv iço de N e u r o l o g i a (Che fe : Dr. Gus tavo P o c h ) do 
Hospi ta l Ramos Mej ia , Buenos Aires , Argen t ina . 



T h e recording e lec t rode was a s i lver foil 2 cm long and 0.5 cm w i d e covered 
wi th a fel t pad soacked in saline solution at tached to the skin previous ly prepared 
wi th e lec t rode j e l ly , o f the media l aspect of the wris t , o v e r the median ne rve 
( F i g . 1 ) . T h e reference e lect rode was s imi lar to the recording one and was f ixed to 
the skin of the media l aspect of the wr i s t 2 cm p rox ima l to the record ing one 
<Fig. 1 ) . 

T h e ear th e lec t rode was a s i lver foil 5 cm long, 0,5 cm wide , coated w i t h 
e lec t rode j e l l y and a t tached to the media l aspect of the wrist , wh ich had been 
prepared w i t h e lec t rode j e l l y previously, by a plastic band be tween the recording 
electrode and the s t imula t ing cathode ( F i g . 1 ) . 

A D I S A coax ia l needle e lec t rode , type 9013K0031, w a s inserted in the abductor 
pollicis brevis muscle for recording motor conduction ve loc i ty . 

F o r nerve sensory conduction ve loc i ty the s t imula t ing electrodes w e r e 4 s i lver 
foils, 7 cm long and 0.4 cm wide, coated w i t h e lect rode j e l l y , wrapped round the 



first phalanx of the 2nd and 3rd f ingers ( F i g . 1 ) , w i t h the cathode p rox ima l . P r e 
viously, the skin of the phalanx w a s prepared wi th e lec t rode j e l l y . 

F o r moto r conduction ve loc i ty , the s t imula t ing electrodes w e r e a pair of chloride 
s i lver screws, which w e r e covered by felt pads soacked in saline. 

experimental procedure — N e r v e sensory conduction v e l o c i t y : once the electrodes 
w e r e a t tached to the skin, the subject was encouraged to re lax , then the stimulus 
intensity w a s increased progress ive ly until the first evoked potential of the median 
ne rve could be seen. T h e va lue of the st imulus intensity, in vol ts , at this moment , 
was regarded as threshold. Then, the st imulus intensity was increased aga in until 
the m a x i m a l ampl i tude of the evoked median nerve potential w a s observed, then the 
st imulus intensity was made supramaximal by 10 V and 10 succesive records were 
obtained. 

T h e s t imuli w e r e square pulses, 0 .5 msec duration, de l ivered from a Mul t i s t im 
st imulator , type 13G04, at a range of about one e v e r y 2 or 3 seconds. 

T h e potentials w e r e displayed on the screen of a 3 channels D I S A e lec t romyograph , 
type 13A69, and all of them w e r e photographed . T h e measurements w e r e made on 
the prints. 

M a x i m u m motor nerve conduction ve loc i ty was measured f o l l o w i n g the technique 
described by Hodes, La r r abee and German \ 

T h e ambient t empera ture was mainta ined in all the exper ience o v e r 25 3 C. 

Treatment of the results — T e n records of sensory ne rve conduction ve loc i ty 
w e r e obtained in each subject, the results w e r e pooled and the mean and the standard 
dev ia t ion of each one was calcula ted. Th roughou t the t ex t means a re g i v e n w i t h 
their standard devia t ion . Di f fe rence be tween means w a s ca lcula ted using the 
"Student" t test. Correla t ions w e r e es t imated by the Pearson corre la t ion coeff i 
c ient ( r ) . 

R E S U L T S 

F i g u r e 2 shows the individual va lues of m a x i m u m motor conduction ve loc i ty 
obtained in patients and controls . E igh t pat ients ( 7 2 . 5 % ) w e r e be low the l ower 
l imi t of the control group, showing a s lowing of the fastest conduct ing moto r ne rve 
fibres. Fur thermore , the mean mo to r conduction ve loc i ty of the w h o l e patients 
group was s ignif icant ly di f ferent f rom the control group ( T a b l e 1 ) . Appa ren t ly the 
s l owing of conduction ve loc i ty in the mo to r fibres was n e g a t i v e l y corre la ted w i t h the 
length of t rea tment ( r = - 0 . 7 4 ; P < 0 . 0 1 ) , but not wi th the day ly employed dosis 
( r = 0.38; P > 0 . 1 ) . 

F i g u r e 3 shows the individual va lues of ne rve sensory conduction ve loc i ty , 
obtained in each subject. I t can be seen that 8 pat ients ( 7 2 . 5 % ) are be low the 
lower l imi t of the control populat ion. T h e mean va lue of patients group was 
s igni f icant ly smal le r than the control group ( T a b l e 1 ) . T h e conduction ve loc i t y of 
the sensory fibres is pos i t ive ly corre la ted w i t h the conduction ve loc i ty of the fastest 
motor ne rve fibres ( r = 0.87; P < 0.001) and n e g a t i v e l y corre la ted wi th the length 
of t rea tment ( r - - 0 . 7 6 ; p < 0 .01) but not w i t h the day ly dosis ( r =- 0.25; P > 0 . 1 ) . 
A s it can be expected f rom the above results, the mean sensory la tency in patients 
group w a s s igni f icant ly l a rge r than the control group ( T a b l e 1 ) . 

On the other hand, the mean threshold for sensory conduct ing fibres was , as 
we l l , s igni f icant ly di f ferent f rom the control population ( T a b l e l ) , in spite that 
al l the values, except 2, were- in the control r a n g e and w a s not corre la ted wi th the 
s lowing of sensory conduction ve loc i t y ( r = 0.20; P > 0 . 1 ) . 

T h e mean ampl i tude of the median evoked potential , measured pick, in the 
affected group was not s igni f icant ly di f ferent f rom the control g roup ( T a b l e 1 ) , and 
w a s not corre la ted wi th the b lowing of the sensory conduction ( r = 0.36; P > 0 . 1 ) , 
a l though three patients w e r e be low the low l imit of the control group. 





D I S C U S S I O N 

Slowing of the fastest nerve motor fibre has been demonstrated pre
viously by several authors 1 . 3 . 5 ' 7 in DPH treated patients. The present 
results show that the damage of the motor axons seems to be correlated 
with the length of theatment, but not with the dayly employed dose. Similar 
results have been obtained with the sensory nerve conduction velocity, 
allowing us to assume that DPH has not a selective effect on motor or 
sensory fibres and that the drug needs to be acting on the nerve for long 
periods, at least when it is administrated at therapeutical doses, to produce 
damage on it. 

Another fact is the tendency to increase the sensory nerve fibre threshold 
in patients group which accounts for a further abnormality of the fibre. 

The lack of significant difference in the mean amplitude of the sensory 
evoked potentials between the affected and control groups, could signify that 
most of the sensory axons are not really destroyed, but disturbed in some 
way to become slower. 

S U M M A R Y 

Eleven epileptic patients under long-term DPH therapeutical doses were 
studied and the obtained results allow us to postulate that DPH, when is 
administrated for long periods, can produce damage of the peripheral nerve 
by involvement of the sensory and motor fibres in a similar degree. 



R E S U M O 

Velocidade de condução sensitiva e motora no tratamento prolongado 
com a difenilidantoina 

Para avaliar as velocidades de condução sensitiva e motora no nervo 
mediano, foram utilizados 11 pacientes epilépticos submetidos a tratamento 
prolongado com a difenilidantoina, administrada em doses terapêuticas. Os 
resultados obtidos foram correlacionados com grupos controles. Estes resulta
dos mostraram significativa diminuição das velocidades de condução sensi
tiva e motora, que estavam relacionadas com o tempo de tratamento e não 
com a dose diária empregada. Conclui-se que a DPH, em administração 
prolongada, altera a condutibilidade motora e sensitiva nos nervos periféricos. 
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