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Peroneal muscular atrophy (of Charcot-Marie-Tooth) 
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S u m m a r y 

T h e e a s e of isvo e l d e r l y A f r i c a n s , s o n s of the s a m e 
f a the r a n d m o t h e r , w i t h m u s c l e w a s t i n g typ ica l o f 
p e r o n e a l m u s c u l a r a t r o p h y (of C h a r c o t - M a r i e -
T o o t h ) is r e p o r t e d . T h e y a l s o s h o w e d c l in ica l f e a t u r e s 
of p e r i p h e r a l n e u r o p a t h y , t h e p r e s e n c e of w h i c h w a s 
c o n f i r m e d by m o t o r n e r v e c o n d u c t i o n s t ud i e s . T h e y 
a l leged t h a t i n s i d i o u s o n s e t o c c u r r e d a t t h e la te age of 
a b o u t 4 0 y e a r s . It is p o s s i b l e t h a t t h i s very u n c o m -
m o n d i sease h a s no t p r e v i o u s l y been r e p o r t e d in 
Af r i cans . 

Resume 

Deux a f r i c a i n s v i e u x , f r c r c s ve r i t ab l e s , se p r e s e n t m e n t 
avee les s ignes t y p i q u c s d e I ' a t r o p h i c m u s c u l a i r e 
p rogress ive t ype C h a r c o t - M a r i e . II y a v a i t auss i les 
s ignes d ' u n e n e v r o p a t h i e p c r i p h e r i q u e , q u ' o n a 
c o n f i r m e p a r m e s u r e r la ve loc i t c d c q u e l q u c s n c r f s 
m o t o r i q u e s . La m a l a d i e a v a i t c o m m e n c e t a rd ivc -
men t a Page d ' e n v i r o n 4 0 a n s . C ' e s t poss ib l e q u e 
e 'es t p o u r la p r e m i e r e f o i s il y a u n c o m p t e r e n d u 
d a n s les j o u r n a u x m c d i c a u x d e telle m a l a d i e c h e z 
a f r i c a in . 

In a specia l ty n o t e d f o r r a r e d i s o r d e r s w i t h q u a i n t 
n a m e s a n d lur id p r o g n o s e s , it is r e f r e s h i n g to f ind a n 
u n b e a t a b l e n e u r o l o g i c a l d i s e a s e w h o s e r a t e o f 
p rogress is a s s low a n d w h o s e d i sab i l i t i e s a r e a s mi ld 
as in the p e r o n e a l m u s c u l a r a t r o p h y of C h a r c o t -
M a r i e - T o o t h . a d i sease d o u b l y q u a i n t no t o n l y o n 
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a c c o u n t of its n a m e but a l so because of its d e f o r m i t y : 
the inver ted c h a m p a g n e bot t le o r fat bo t t l e legs. 
In t w o elder ly A f r i c a n b r o t h e r s the c o n d i t i o n w a s of 
late onse t , t he d i s t r i bu t i on of the musc le atrophy-
was typica l , t he f ea tu re s o f pe r iphera l n e u r o p a t h y 
were c lear , a n d the c o n d u c t i o n veloci ty in m o t o r 
nerves w a s m a r k e d l y s lowed . T rowe l l ( I 9 6 0 ) h a d 
no t d i scovered a n y r epor t ed cases in A f r i c a n s t o tha t 
d a t e , a n d there were n o cases in O s u n t o k u n ' s 12 y e a r 
survey , f r o m 1957 to 1969, of a l m o s t 10,000 n e u r o -
logical cases a t I b a d a n , Niger ia ( O s u n t o k u n , 1971). 
N o specif ic m e n t i o n of the disease is m a d e in o t h e r 
reviews of neuro log ica l d i so rde r s in A f r i c a n s ( H u t -
t on , 1956; G c l f a n d , 1957; Reef , L ipschi tz & Block , 
1958; K a u s h i k , 1961; Cosnc t t , 1964; H a d d o c k , 
1965; O j i a m b o , 1966; Spi l lane , 1969; D a d a c i « / . , 
1969; Bi l l inghurs t , 1970; C o l l o m b <7 «/ . , 1971). 

Case histories 

L . M . , a M u g a n d a ma le aged 64 years , t he e ldes t o f 
h i s s ibsh ip , w a s first a d m i t t e d to M u l a g o H o s p i t a l in 
1971 wi th progress ive w a s t i n g o f l i m b musc les ini t ial ly 
a n d e r r o n e o u s l y a sc r ibed to m o t o r n e u r o n e d i sease . 
W h e n he w a s a b o u t 40 yea r s o f age , he h a d g r a d u a l l y 
begun to no t i ce w e a k n e s s a n d d e f o r m i t y of h i s feet 
such tha t he c o u l d n o l onge r w e a r s a n d a l s . W e a k n e s s 
a n d w a s t i n g very s lowly s p r e a d u p h is legs unt i l h i sga i t 
b e c a m e w e a k a n d c l u m s y a n d recent ly he n e e d e d to 
use a s t ick w h e n s t a n d i n g a n d w a l k i n g . In a d d i t i o n , 
his h a n d s a l so g r a d u a l l y b e c a m e w e a k , w a s t e d a n d 
d e f o r m e d . H e a l s o no t i ced mi ld n u m b n e s s a n d 
t ing l ing in the feet . T h e r e we re n o o t h e r s y m p t o m s of 
n o t e . 

O n e x a m i n a t i o n , he w a s a s l im, genera l ly h e a l t h y 
m a n wi th n o a b n o r m a l s igns excep t t h o s e t h a t fo l low. 
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Fio. 1. The brothers L.M. (left) and A M. (right). 

T h e r e w a s m a r k e d w a s t i n g of a l l m u s c l e s in t h e 
legs b e l o w t h e k n e e s a n d in t h e l o w e r o n e - q u a r t e r o f 
t h e t h i g h s , w i t h a f a i r ly w e l l - m a r k e d d e m a r c a t i o n 
b e t w e e n w a s t e d a n d n o r m a l m u s c l e s . T h e r e w a s a l s o 
p r o n o u n c e d w a s t i n g of a l l t h e m u s c l e s o f t h e h a n d s 
a n d of t h e l o w e r o n e - t h i r d o f t h e f o r e a r m s . B i l a t e r a l 
c l a w - f o o t a n d c l a w - h a n d d e f o r m i t i e s w e r e p r e s e n t . 
T h e r e w a s n o p r o x i m a l m u s c l e w e a k n e s s o r w a s t i n g . 
All t e n d o n j e r k s w e r e a b s e n t , a s w e r e t h e p l a n t a r 
r e s p o n s e s . V i b r a t i o n s e n s e w a s lost in t h e legs u p t o 
t h e i l iac c r e s t s a n d w a s a b s e n t a l s o a t t h e f i nge r t i p s . 
J o i n t p o s i t i o n s e n s e w a s p r e s e r v e d a n d R o m b e r g ' s 
s ign w a s n e g a t i v e . P i n p r i c k s e n s a t i o n w a s i m p a i r e d in 
t h e Iocs a n d d i s t a l ha l f o f t h e feet b u t w a s n o r m a l 
e l s e w h e r e . T h e ga i t w a s v e r y t yp i ca l l y h i g h - s t e p p a g e 
in c h a r a c t e r a n d w a s a l s o m o d e r a t e l y u n s t e a d y , t h e 
l a t t e r b e i n g a s c r i b e d m a i n l y t o w e a k n e s s . N y s t a g m u s 

a n d d y s a r t h r i a w e r e a b s e n t bu t t he re was mild 
a t a x i a in t h e finger-nose-fingcr tes t . S o m e nerves, 
w h e r e p a l p a b l e , w e r e m o d e r a t e l y t h i c k e n e d . The 
r e m a i n d e r o f t h e n e r v o u s s y s t e m w a s entirely 
n o r m a l (F ig . I) . 

E a r l y in 1972 t h e p a t i e n t w a s r e - a d m i t t e d a n d it 
b e c a m e p o s s i b l e t o see a n d a d m i t h i s b r o t h e r for the 
first t i m e . 

A . M . , a m a l e M u g a n d a a g e d 61 years , was the 
nex t o l d e s t in h i s s i b s h i p a f t e r L . M . H i s disabil i ty 
h a d s t a r t e d g r a d u a l l y a t t h e a g e of 35 yea r s and 
h i s s y m p t o m s a n d s i g n s w e r e s im i l a r t o those of his 
b r o t h e r . T h e w a s t i n g of t h e leg musc l e s below the 
k n e e s w a s less s t r i k ing ly o b v i o u s because he had had 
seve ra l fa l l s s eve re e n o u g h t o c a u s e sca r r ing and 
t h i c k e n i n g of s u b c u t a n e o u s t i ssue . Pes cavus was 
a l s o less n o t i c e a b l e . 
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Family h is tory 

The a v a i l a b l e p e d i g r e e is s h o w n in F i g . 2 . B e c a u s e 
of local c u s t o m s it is e x t r e m e l y u n l i k e l y t h a t t h e 
paren t s a r e c o n s a n g u i n e o u s . I n p u b l i s h e d sc r i e s t h e 
usual m o d e o f i n h e r i t a n c e h a s b e e n a u t o s o m a l 
d o m i n a n t , b u t p e d i g r e e s w i t h a u t o s o m a l r e c e s s i v e 
and sex- l inked r e c e s s i v e i n h e r i t a n c e h a v e b e e n re-
por ted . In t h e s e c a s e s , if it is a s s u m e d t h a t t h e g e n e t -
ically d e t e r m i n e d a g e o f o n s e t in t h e f a m i l y is 
between 30 a n d 4 0 y e a r s , a d o m i n a n t m o d e o f i n h e r i -
tance w o u l d bes t fit t h e a v a i l a b l e d a t a , t h e g e n e 
hav ing been p r e s e n t in t h e i r m o t h e r w h o d i e d b e f o r e 
its e x p r e s s i o n b e c a m e o b v i o u s . S i n c e n o - o n e e l s e in 
the f ami ly h a s b e e n e x a m i n e d , h o w e v e r , t h e m a t t e r 
r e m a i n s s p e c u l a t i v e . 

• H 
80 30 

I I I , J 
- • • Ef o & 

64 6i 56 54 ? 

I 
O • m a l e a f f e c t e d 
8 (J m a l e a l l eged to be a f f e c t e d 

f e m a l e a l leged 
° to be u n a f f e c t e d 

X d . e d s e x unknown, alleged 
-*• proposi tus ^ to be unaf fec ted 

FIG. 2. Available pedigree 

M o t o r ne rve c o n d u c t i o n ve loc i ty 

T h e ve loc i t i e s a r e s h o w n in T a b l e I . It w a s i m p o s s i b l e 
t o r e c o r d a n y m u s c l e a c t i o n p o t e n t i a l s f r o m t h e 
h a n d s of A . M . N o d e t e c t a b l e m u s c l e a c t i o n p o t e n -
t ials c o u l d be d e t e c t e d o n u l n a r n e r v e s t i m u l a t i o n 
in L . M . , o r o n p e r o n e a l n e r v e s t i m u l a t i o n in e i t h e r 
b r o t h e r . 

TABU I. M o t o r nerve c o n d u c t i o n velocity 

Subject Nerve Result 
(m/scc) 

Normal 
Mean 

(m/scc) 
Range) 
(m/scc) 

L M . Median 23 57 52-67*t 
L M Femoral 47 74 56-94I 
A M. F-'cmoral 21 

• T h o m a s . I ' K , Sears. T.A. & Gilliatt, R.W. (1959). 
t Mayer. R.F. (1963); 
« Chopra. J.S. & l lurwit / . L.J. (1968). 

Discuss ion 

T h e t w o b r o t h e r s d e s c r i b e d d o n o t d i f f e r in a n y 
i m p o r t a n t respec t f r o m t h e c lass ica l p i c t u r e . A g e 
o f o n s e t ( 3 5 - 4 0 y e a r s ) w a s l a t e b u t n o t i m p o s s i b l y s o . 
S l o w i n g o f n e r v e c o n d u c t i o n ve loc i t y h a s r e c e n t l y 
been d e s c r i b e d a s t yp i ca l ( D y c k , L a m b e r t & M u l d e r , 
1963). S o m e d e g r e e o f n e r v e t h i c k e n i n g is q u i t e 
f r e q u e n t , bu t t hese p a t i e n t s d o no t fit t h e p i c t u r e o f 
t h e h y p e r t r o p h i c p o l y n e u r i t i s o f D e j c r i n c & S o t t a s . 
N o r o n t h e o t h e r h a n d d o they r e s e m b l e c lass ica l 
F r i e d r e i c h ' s a t a x i a . 

M a y b e t h e i r c l a i m t o f a m e will res t o n t he i r b e i n g 
a m o n g t h e first—possibly t h e first—Africans t o be 
r e p o r t e d a s s u f f e r i n g f r o m p e r o n e a l m u s c u l a r 
a t r o p h y o f C h a r c o t - M a r i e - T o o t h , w i t h i n v e r t e d 
c h a m p a g n e b o t t l e legs, h i g h - s t e p p a g c ga i t a n d c l a w -
ing o f feet a n d h a n d s . 

A l t h o u g h the c l in ica l f e a t u r e s o f p e r o n e a l m u s c u -
lar a t r o p h y a r e s o c l e a r a n d w e l l - k n o w n , t h e r e is 
s c a n t y a n d c o n f u s e d i n f o r m a t i o n a b o u t its p a t h o l o g y , 
l a rge ly d u e , n o d o u b t , t o its b e n i g n n a t u r e . C h a n g e s 
in p e r i p h e r a l n e r v e s a n d loss o f cel ls in t h e s p i n a l 
c o r d h a v e been r e p o r t e d . T h e e s s e n c e o f t h e p r o b l e m 
is : is it a s p i n a l c o r d d i sease o r a p e r i p h e r a l n e r v e 
d i s e a s e o r a m i x t u r e of the t w o ; o r even a r c t h e r e t w o 
d i seases , a m y e l o p a t h i c a n d a n e u r o p a t h i c o n e ? T h e 
m y e l o p a t h i c t ype r e s e m b l e s F r i e d r e i c h ' s a t a x i a a n d 
m a y lie a t o n e po l e o f the c l in ica l m a n i f e s t a t i o n s o f 
t h a t d i s ea se . T h e e v i d e n c e f o r a n e u r o p a t h i c e l e m e n t 
in t h e typ ica l d i sease a p p e a r s n o w t o be o v e r w h e l m -
ing ; no t o n l y is n e r v e c o n d u c t i o n s l o w e d b u t a l s o 
s e g m e n t a l d e m y e l i n a t i o n a n d r c m y e l i n a t i o n h a v e 
b e e n d e m o n s t r a t e d ( G u t r e c h t & D y c k , 1966), t h e 
very h a l l m a r k s o f a S c h w a n n cell d i s o r d e r a n d a 
p l a u s i b l e e x p l a n a t i o n f o r t h e t h i c k e n i n g of p e r i p h e r a l 
n e r v e s w h i c h is s o m e t i m e s n o t e d . 

N o S c h w a n n o p a t h y , h o w e v e r , g ives r i se t o i n v e r t e d 
c h a m p a g n e b o t t l e legs. C o u l d t h e r e be a gene t i ca l ly 
d e t e r m i n e d d e f e c t o f l a t e o n s e t — a n a b i o t r o p h y — 
w h i c h r e su l t s in a n inab i l i ty t o m a i n t a i n t h e a x o n s o f 
m o t o r n e r v e s w h o s e l eng th e x c e e d s a c e r t a i n l i m i t ? 
T h e d i s t a n c e f r o m t h e s p i n a l c o r d t o t h e cu t -ofT p o i n t 
b e t w e e n n o r m a l a n d w a s t e d m u s c l e s is a b o u t t h e 
s a m e in t h e a r m a s it is in t h e l e g — 0 - 6 - 0 - 7 5 m in a 
p e r s o n of a v e r a g e h e i g h t . T h e v iab i l i ty o f a n a x o n 
d e p e n d s o n i ts cell b o d y , n o t o n its S c h w a n n cel ls , f o r 
it is by t h e cell b o d y t h a t t h e f low o f a x o p l a s m is 
in i t i a t ed a n d m a i n t a i n e d . T h e f u r t h e r t h e a x o p l a s m 
h a s t o f low t h e m o r e v u l n e r a b l e it m a y be t o i n su l t s t o 
t h e cell b o d y . P u t a n o t h e r w a y , if a p o p u l a t i o n o f 
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n e u r o n e s is p a r t i a l l y d a m a g e d , t h e e f l e e t s m a y be 
seen b e s t — o r o n l y — i n t h o s e n e u r o n e s w i t h t h e 
longest a x o n s . T h i s is t h e p o s t u l a t e d m e c h a n i s m in 
t r i o r t h o c r e s y l p h o s p h a t e p o i s o n i n g . It is t e m p t i n g t o 
suggest t h a t in p e r o n e a l m u s c u l a r a t r o p h y t h e r e is a 
gene t ica l ly d e t e r m i n e d d e f e c t o f n c u r o n e a l f u n c t i o n 
mi ld e n o u g h t o m a n i f e s t i tself o n l y in t h o s e n e u r o n e s 
w h i c h h a v e t o p u m p t h e i r a x o p l a s m b e y o n d a 
c e r t a i n cr i t ica l d i s t a n c e . 

T h e a t t r a c t i v e f e a t u r e s o f s u c h a h y p o t h e s i s — o f 
pa r t i a l n e u r o n a l f a i l u r e — a r e t h a t it is in l i n e w i t h 
c u r r e n t i d e a s o n n e u r o n a l f u n c t i o n , t h a t it a t t e m p t s 
t o e x p l a i n t h e p e c u l i a r d i s t r i b u t i o n o f m u s c l e w a s t i n g , 
a n d t h a t it is c o m p a t i b l e w i t h t h e h i s t o l o g i c a l p r e s e r -
v a t i o n o f cell b o d i e s w h i c h a r e d e f e c t i v e b u t n o t 
necessar i ly d e a d . H o w e v e r , it is n o t a u n i t a r y 
h y p o t h e s i s a s it d o c s no t s a t i s f a c t o r i l y e x p l a i n t h e 
o b s e r v e d s l o w i n g of c o n d u c t i o n a n d t h e s e g m e n t a l 
d c m y c l i n a t i o n w h i c h s e e m t o d e m a n d a s e p a r a t e 
S c h w a n n cell d y s f u n c t i o n . 
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of o u r s t u d e n t s , w h o w a s o f g r e a t a s s i s t a n c e in 
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