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Summary. A case of  selective peripheral motor  polyneuropathy caused by 
excessive intake of dapsone is described. The condition was characterized by 
a peripheral muscle weakness in all limbs, normal  sensitivity and present, 
although weak, muscle reflexes. Neurophysiologically, tow amplitude muscle 
responses, prolonged distal latencies and reduced motor  conduction veloc- 
ities were found together with electromyographic signs of  denervation. Sen- 
sory neurography was normal.  The patient showed a complete clinical recov- 
ery and a marked neurophysiological restitution after termination of the 
excessive drug intake. The patient was found to acetylate dapsone at a slow 
rate. The case is compared with those previously reported in the literature. 
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Introduction 

Although mainly used for t reatment  of  leprosy, dapsone is also used for treat- 
men t  of  dermatitis herpetiformis and related skin disorders. The drug may cause 
anaemia,  anorexia, allergical dermatitis and hepatitis (Graham 1975; Letter Lan- 
cet 1981). Amongst  complications involving the nervous system psychotic reac- 
tions have been reported. We recently had the opportunity to study one further 
untoward effect on the nervous system, i.e. a selective peripheral motor  poly- 
neuropathy.  

Case History 

A 30-year-old concrete worker, previosly well developed an acute itching eczema during milit- 
ary service in 1965 and, an allergic reaction to iodine was found. The patient has since then 
avoided exposure to iodine but has occasionally experienced allergic skin reactions. 
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In 1966 treatment with dapsone (Avlosulfon ICI) was initiated at a dose of 50 mg/day, later 
increased to 150 mg/day. The patient's skin condition was significantly improved. 

Since the early 1970's the patient increased his intake of the drug without consulting his 
doctor. For several years he took as much as 400 mg/day on average. As soon as he felt symp- 
toms of itching he immediately took 400-500 mg and later the same day a further 200-300 mg. 
When the itching ceased the patient did not take any dapsone for some days until new symp- 
toms appeared. At the end of 1974 the patient noticed pain in his calves afterj ogging. Gradually 
his legs became weaker and he noticed difficulty in walking. From the beginning of 1975 his 
condition gradually deteriorated and the patient also noticed a decreasing circumference of his 
leg muscles. 

From the early part of 1975 the patient noticed weakness of his hands which became consi- 
derably worse towards the end of the year. When first seen by a neurologist in November 1975 
he had difficulty in writing his name, picking up small items and buttoning his clothes. He 
reported moderate paresthesias in his hands but no sensory symptoms in his feet. 

The neurological examination in November 1975 showed marked atrophy of the inter- 
metacarpal spaces and a moderate atrophy of the leg muscles. There was also a reduced 
strength of dorsiflexion of wrists and feet. However, tests of sensitivity to vibration, touch 
and pin-prick were fully normal. The tendon jerks were somewhat weak but present and sym- 
metrical. The plantar reflexes were normal. 

The patient was persuaded to reduce his intake of dapsone considerably over the next year 
down to 300 mg/week at the maximum. His condition improved significantly during this time. 
He was again able to hold a nail between his fingers and to hit it forcefully and had no difficulty 
in managing his work. The atrophy of the hand muscles had disappeared. No further symptoms 
emerged during a 4-year follow-up period. 

The patient's capacity to acetylate isoniazid by N-acetyl transferase was estimated by 
determining acetylisoniacid in urine (Varughese et al. 1974). The proportion ofacetylisoniazid 
to total hydroazides in urine was 54%, clearly showing that he belonged to the group of slow 
acetylators. 

Neurophysiological Examinations 

The patient  was first examined  neurophysiological ly  in April 1976, i.e. a few 
mon ths  after reduc t ion  o f  the excessive dapsone intake. The results are listed in 
Table 1 and illustrated in Fig. 1. The  ampli tudes  o f  the c o m p o u n d  muscle  act ion 
potentials recorded  with surface electrodes f rom distal muscles  were general ly 
lower than  normal .  The  m o t o r  conduc t ion  velocities o f  the median,  fibular and 
posterior  tibial nerves were reduced.  There  was also a pathological  tempora l  
dispersion o f  the muscle  responses,  especially after a long nerve conduc t ion  dis- 
tance (upper records on Fig. 1 A, B and C). 

E lec t romyographic  needle recording demons t ra ted  profuse denervat ion 
activity (fibrillations and positive sharp waves) in the distal muscles  (first inter- 
osseos muscle  o f  the hand,  abductor  pollicis brevis, anter ior  tibial and triceps 
surae muscles).  In  these muscles  the n u m b e r  of  m o t o r  uni t  potentials recrui ted at 
maximal  vo luntary  effort was reduced.  The  m o t o r  uni t  potentials also showed a 
marked increase o f  ampli tude,  dura t ion and complexity.  The  e lec t romyographic  
findings in more  proximal  muscles  (biceps brachii  and quadriceps) were normal .  

The  pat ient  was again examined  in October  1977, i.e. a lmost  2 years after the 
reduct ion  o f  dapsone.  In  the a rm the mo to r  conduc t ion  velocities and response 
ampli tudes were normal .  In  the leg there was still a reduct ion  o f  velocites and 
response ampli tudes  a l though  the response ampli tudes  had increased. The  pos- 
terior tibial nerve especially showed  a marked  remaining  temporal  dispersion o f  
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Table 1. Neurographic values obtained immediately after, 2 and 4 years after reduction of dap- 
sone intake and compared with the normal range. Left side examined on all occasions. 
Recording sites for motor neurography: hypothenar, thenar, extensor digitorum brevis 
and abductor hallucis muscles 

Normal 1976-04-27 1977-10-23 1979-09-25 

Ulnar nerve 

Motor conduction velocity >50 m/s 59.5 61.0 56.5 

Distal latency < 3 ms 3.3 3.1 2.8 

Motor response amplitude >7 mV 4.0 7.5 7.5 

Sensory conduction velocity >40 m/s 46.0 48.0 56.0 

Sensory response amplitude > 7 uV 0.7.0 12.0 12.0 

Median nerve 

Motor conduction velocity >50 m/s 42.0 52.5 53.0 

Distal latency <4.0 ms 4.6 4.4 3.6 

Motor response amplitude >4.0 ms 2.0 8. 10.0 

Sensory conduction velocity 
dig I >40 m/s 49.0 48.0 55.0 

dig III >40 m/s 50.0 54.0 57.0 

Sensory response amplitude 

dig I > 15 uV 33.0 35.0 42.0 

dig III > 10 uV 29.0 25.0 23.0 

Fibular nerve 

Motor conduction velocity > 40 m/s 37.5 36.5 35.0 

Distal latency <4.5 ms 6.4 6.2 4.0 

Motor response amplitude > 3 mV 1.8 3.0 3.2 

Posterior tibial nerve 

Motor conduction velocity >40 m/s 36.5 28.5 32.0 

Distal latency < 7 ms 8.8 4.7 6.2 

Motor response amplitude > 5 mV 0.4 0.5 0.5 

the muscle response. Sensory neurography was normal on both occasions. 
The electromyographic examination did not demonstrate any remaining 

denervation activity in the hand muscles. In these muscles the motor  unit poten- 
tial size was even larger than on the previous occasions, presumably due to 
axonal sprouting. 

In the leg the anterior tibial and triceps surae muscles showed very large 
motor  unit potentials and occasional fasciculations. In the latter muscle sparse 
fibrillation potentials were also recorded. In proximal muscles (vastus medialis 
and biceps brachii) electromyography was normal as on the previous occasion. 

The patient was again examined in September 1979. There was a further 
decrease of the distal motor  latency values for the ulnar and median nerves. 
Other neurographic values as well as the electromyographic examination were 
unchanged as compared with the second test. 



66 I. Ros6n and R. S6rn/is 

1976-04-27 
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Fig. 1 A-D Oscilloscope traces 
photographed at the initial neuro- 
physiological examination. 
Stimulation sites: wrist and elbow 
in A, ankle and knee in B and C 
in D the recording was made with a 
needle electrode close to the 
median nerve at the wrist at 
stimulation of the third finger 

Discussion 

Although our patient started to show signs of a peripheral motor  neuropathy a 
long time after the initiation of dapson treatment, the connection between the 
drug treatment and the neurological disorder seems very likely. The symptoms 
presented at a time when the patient had increased his drug intake considerably. 
According to our information he has not  been in touch with substances known to 
cause motor  neuropathy (e.g. lead) (Dyck et al. 1975). The very marked improve- 
ment  clinically and neurophysiologically after the dose was reduced makes the 
connection even more likely. The fact that the neuropathy markedly improved 
despite a continuing low dose intake indicates that the toxic effect on the nervous 
system is dose related. 

The amount  of dapsone given in total and as daily dosages are listed in Table 2 
for ten reported cases exhibiting signs of motor  neuropathy as a result of dapsone 
intake, Our case had by far the largest total intake of the drug and presumably also 
the largest daily intake preceding the onset of neurological symptoms. 

Dapsone is metabolized by acetylation by the same enzyme, N-acetyltrans- 
ferase, as isoniazid (Gelber et al. 1971). The neurotoxicity of isoniazid is due to 
slow acetylation with accumulation of toxic drug levels (Devadatta and Gangud- 
haram 1960). The severity of the neuropathy is determined by both the rate of 
acetylation and the total dose ingested. The conditions are presumably similar 
for dapsone (Koller et al. 1977). There is a genetically determined polymorphic 
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metaboliSm of isoniazid (La Du 1972) as well as for dapsone (Gelber et al. 1971) 
with a subdivision into slow and fast acetylators. The proportion of fast acetyla- 
tors in a Swedish population is 32% (Hanngren et al. 1970). There is a close corre- 
lation between the rate of acetylation of isoniazide and dapsone (Hanson et al. 
1981). The case of Koller et al. (1977), a glow acetylator, developed neuropathy 
after as low dose as 200 mg/day for 6.5 weeks. Our case, also a slow acetylator, 
developed neurological signs of polyneurophaty after a much larger intake. For 
the future it seems advisable to determine the capacity for acetylation before 
starting long-term dapsone treatment. 

The motor conduction velocities were reported to be decreased in two pre- 
viously reported cases (Table 2) (Saqueton et al. 1969; Fredericks et al. 1976). Dis- 
tal motor  latencies have been reported to be prolonged in two additional cases 
(Gutmann et al. 1976; Koller et al. 1977). In a number  of other cases loss of motor 
responses in some distal limb muscles have been reported. In all cases investigat- 
ed electromyography has shown signs of denervation. These findings are all com- 
patible with an axonal degenerative disorder of motor axons. However, the slow- 
ing of impulse conduction in proximal parts of motor nerve fibres as well as the 
clear temporal dispersion of muscle response after conduction over large seg- 
ments of the nerves, as shown in the present case, clearly indicates an inter- 
ference with nerve impulse conduction in motor axons not undergoing axonal 
degeneration (Fig. 1). 

Both clinically and neurophysiologically the selective reaction of motor neu- 
rons in contrast to the sensory neurons is noteworthy. Although paresthesias 
have been reported in one previous case (Wyatt and Stevens 1972) as well as our 
case and increased thresholds to vibration have been reported in a third case 
(Koller et al. 1977) most patients with dapsone induced polyneuropathy did not 
exhibit any sensory signs or symptoms and the sensory neurography was normal 
in all cases tested (Wyatt and Stevens 1972; Gutmann et al. 1976; Fredericks et al. 
1976; Koller et al. 1977). One would therefore have to look for signs of distal 
muscle weakness or appearance of electromyographic signs of denervation in 
order to detect an early appearance of dapsone-induced neuropathy. 
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