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The permanency of paralysis in the foo t  of a pat ie n t  w i th  bord e rl ine  le prosy sho u ld  
n o t  be consid ered inevi t a b le . Spo n t aneous funct iona l  recovery does  occur in a 
proportion of pa t ients ,  and the perce n t age of t hose recovering can be increased b y  
correct medicat ion and o t h e r  t herapeut ic  m e a n s .  Careful obse rvat ion of 300 
pat ien ts  under trea tment  has shown tha t  th iambu tosine as the in i t ia l  drug does  
red uce the  inc idence of acute paralysis and  a lso a p pears to e nco u rage recovery of 
funct i o n .  

Disabi l i ty  in leprosy i s  usual ly due  to paralysis and the  resu l tant  deformity .  The 
sk in lesions w i l l  subside w ith adeq uate an t i leprot ic  the ra py and , un less they are 
gross, do  not  resul t  in  m uch d isabi l i t y .  

Paralysis may o c c u r  in  a l l  types of l eprosy .  I t  may be a n  a c u t e  process in  those 
with high i m m unological response (TT-BT- B B )  and slowly progressive in  those 
wi th a poor  i m m unological  response ( B L- L L ) .  The BT- B B-B L group are 
freq uent ly  of unstable immunological type and may develop an acute paralysis a t  
one  stage and  a chron ic  neuropathy at  another t ime . Class ifi cat ion of  leprosy 
types is according to Ridley and J opl ing ( 1 96 2 ) .  

I t  h a s  often been suggested that once a complete paralysis h a s  occurred i t  
ca nnot  be reversed ,  a n d  early operat ion has  been  reco m mended . A review of  
patien ts under our treat ment  has  shown tha t  some recovery does  spontaneously 
occ ur,  especia l ly  in pat ients  receiving ant i  leprot i c  drug trea tment  and sim ple 
physiotherapy ( Fu rness , 1 9 7 2 )  with a support ,  to preven t  the occurrence of 
con tractures and the overstretch ing of the affected muscle and tendon as 
recommended by Price ( 1 964 ) .  Where normal locomotion is not possible . this  
inc l udes the use of a toe-ra is ing spring ,  e x cept  when the patien t  is  im mobi l ized by 
plaster of Paris or  some other spl i n t .  We have consistent ly  used a s imple  
home-made device for our  pat ients  (Warren , 1 9 70 ) .  

Impressions have b e e n  gained t h a t  recovery of l e g  paralysis is especial ly 
com mon ( F ritsch i ,  1 9 7 I ) , and a study was undertaken to determine the 
inciden ce . The cont ribut ing factors which may influence the recovery and the 
interval d uri ng which recovery may occur were a lso investigated .  
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M a terial and M e thod 

The records of 200 pa t ients  sel ected by consecu t ive ad m ission n umber,  were 
examined to determine the n u m ber who had some sign i ficant  degree o f  muscle 
weakness o f  the leg, and the fina l  o u tcome of therapy . The history given of  the 
sever i ty  and durat ion of the d isease and any paralysis before admission i s  often 
unrel iable,  part ly  due to the t rad i t ional  desire in this  area to hide the d ise ase . 
However,  pat ien ts '  s tatemen ts have been used here for lack of other i n format ion . 

The group examined were those ad m i t ted in the period October 1 9 63 to J ul y  
1 96 5 ,  a t  which t i me n o  rout ine for t rea tmen t of  an acute  paralysis had been 
establ ished,  e x cept  simple  physio therapy to maintain mobi l i t y  and the provis ion 
of a toe-rais ing spring to  be worn at  a l l  t imes unti l  ful l  strength was recovered or 
surgery performed . Since that  t ime , various regimes of t rea tment  have been tried . 

Th e 200 selected pa t ients  inc luded 1 70 males and 30 females ( normal rat io is I 
female  to 2 . 6  males in this  ins t i tut ion ) .  The fee t  affected were 46 left fee t  and 44 
right fee t .  Most o f  the pa t ien ts  were ad m i t ted because o f  posi t ive sk in  smears ,  
though 1 2  with a negat ive sk in smear  ( B I  negat ive ) were ad m i t ted for 
reconstru ct ive surgery , and 4 of these because of foo t  prob le ms .  

The l eprosy types of  the whole  gro u p  ( by cl in ical classificat ion on admissio n )  
were : 

Le promatous ( L L) 8 1  pat ie n ts 
Borderl ine lepromatous ( B L) 48 pat ie n ts 
Borderline  ( BB )  48 patien t s  
Borderline  tuberculoid ( BT) 1 6  pat ien t s  
Tuberc uloid (TT) 7 pat ie n ts .  

Mos t  pat ients  a t  that  t i m e  ( 1 963-6 5 )  were t rea ted wi th  dapsone or Su lphetrone 
i n i ti al ly ,  with routi ne  su pport ive medicat ion . 

I f  react ion was a problem , sulphones were given in very low dosage or  
completely s toppe d ,  but  rarely were corticostero ids use d .  However ,  a l l  pat ie n ts 
w i th  any weakness or deformity of the foo t  were encouraged to wear su i table 
shoes and t o  use a toe-raising spring unti l  ful l  recovery had been p rese n t  for six 
mon ths or surgery was performed . 

As part of rout ine medicat ion ,  most pat ients  received calci um lactate  t able ts ,  
m ul t ivi t a m ins (especia l ly  the B group)  and i ro n  when n eeded ; more recent l y  
Chloroq u i n ,  Phen ergan a n d  Largact i l  have been used wi th  in creasing frequency ,  
sin ce these  see m to im prove the pat ien ts '  gen e ral fee l ing of  well-be ing and t o  
red uce react ion . S t ibophen was free ly  used a t  t h a t  t ime  a n d  ACTH o n l y  rarely . 

I n  this  inst i tu t ion ,  muscle assessment  is according to a mod i fi cat ion of the 0-5 
Vo luntary M uscle Test ing System given in the M . R .C .  Report of 1 943 . This 
mod i ficat ion was described by Good win in 1 968 . G rad ing is from I for a muscle 
flicker to  5 fo r normal  strength and range of  move men t .  I f  fun ct ional  move m e n t  
e xists  a m uscle w i l l  be graded 4 or 5 depending on i ts strength against  resistance .  
I n  this  art ic le  "marked paresis" i m pl ies that  the t ib ia l i s  an terior m uscle and 
usua l ly  the ex tenso rs of the toes  a re graded 2 or  less .  

Resul ts 

Of the 200 pat ients  reviewed (400 feet )  i t  was found tha t :  

2 9  fee t  h a d  complete  paralysis on ad mission 
1 5  feet  developed complete paralysis d u ring  treatmen t .  
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44 fee t  had had com plete paralysis at some t i m e .  
30 fee t  h a d  defin i te muscle weakn ess on a d missio n .  

2 0 5  

1 6  fee t  developed d efin i te m uscle weakness d uring trea t me n t .  
46 fee t  had defin i te  m uscle weakn ess a t  some t i me 

I n  both of these groups,  some pat ients  showed recove ry of m uscle power .  O u t  
of  t h e  5 6  pat ien ts affected , 34 h a d  b i la tera l involve m en t ,  giving a total  of  90 fee t ; 
these m ay also be div ided in to  the fo l lowing two groups: 

Group J Pat ients  who had m arked paresis or paralysis and recovered funct ional  
power,  a total  of  5 1  fee t  (42 pat i en t s ) .  

( a )  Feet  with acute  com plete loss : 
( i )  3 deve loped paralysis before admission ( 3  pat ie n ts ) .  

( i i )  1 6  developed para lys is wh i le under  treatmen t ( 1 3  pat ien ts ) .  
( b )  Fee t wi th some weakness but  wh ich adeq uately recovered so that  surgery was 
not requ i red . 

( i )  1 7  weak on adm ission ( 1 5  pat ients ) .  
( i i )  1 5  became weak after  adm ission ( I I pat ients ) .  

Group 2 Pat ients  advised to have surgery for foo t-drop correc t ion ,  a tota l  of  
3 9 fee t  ( 3 1 pat ien ts ) .  

( a )  2 3  fee t  ( 1 9  pa t ients )  w i t h  com plete drop und ergoing foot-d rop correct ion . 
(b )  3 fee t  ( 3 patients )  with weak ness on adm ission who eve n t ual ly had foot -drop 
correct ion surgery . 
( c )  5 fee t  (3 pat ients )  who had foot-drop surgery b u t  who m ight not  have 
req u i red it if observed for a longer period . 
(d)  8 fee t  ( 6  pat ien ts) . These were pa t i e n ts who , though i t  was probably neede d ,  
d i d  not  have surgery for various reasons .  

Gro up J (a){i) There were 1 9  fee t  ( 1 6 pat ients)  i n  this  group ; 3 had paralysis o n  
admissi o n ,  1 6  developed paralysis or  marked paresis wh ile u n d e r  t rea tmen t .  These 
incl uded 2 of  L L ,  7 of B L ,  9 of B B ,  I of  BT ty pe leprosy , in  1 2  males wi th  1 5  
fee t affected and 4 females wi th  4 fee t  affected . Th e age range was 1 7  to 5 3  years.  

The details of the 3 patients with paralysis when trea tme n t  was starte d .  in 
. whom recovery occurred (Group I (a) i ) are shown in  Table I. All were given 
toe-raising springs. 

Group j(  a)(ii). The 1 6  feet  ( 1 3  pat ients)  which developed paralysis after the 
commencment  of  t herapy can be divided into two groups .  F irst , 9 fee t  (9  

pat i en ts)  i n  whom the acute paralysis occurred wi th in  8 mon ths of  com mence
ment  of  t rea tment  and was usually associated w i th  an  upgrading react ion of  BL to 

TABLE I 
Pa tie n t s  with paralysis on adm ission ill wh o m  reco very o ccurred 

Pat ient ' s  n umber 

Durat ion of  paralysis on  adm ission 
Recovery complete  in 
Leprosy type 
Sex  
A n ti le protic drug 
S pecial  therapy 
Foot affected 

1 7 00 
2 years 
8 m o nths 
B B  
M 
D D S  
ACTH 
Left 

1 74 3  
I year 
2 years 
B B  
F 
DDS 

R ight 

1 7 8 9  
2 m o nths 
I year 
B B  
M 
D D S  

Left 
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B B  t y pe . These pa t i e n t s  were u s ua l l y  g i v e n  i n i t ia l l y  l o w  d osage su l p h o n e  t h e ra p y ,  
b u t  i n  some pa t ie n t s  t h i s  h a d  been d isco n t i n ued beca use of  t he sever i t y  o f  the  
reac t i o n . I n  2 pa t i e n t s  n o  a pprec i a b l e  a m o u n t

' 
o f  s u i  p h o n e  w a s  g i v e n  befo re t h e  

para lys i s ; t hey were t he n  g i v e n  t h i a m bu t os i n e  soo n  a ft er t he para ly s is occurred . 
Seco nd , a gro u p  o f  7 fee t  ( 4  pa t ie n t s )  i n  w h i c h  t h e  pa ra l ys is  occu rred b e t we e n  1 8  
mo n t hs a n d  4 y ea rs after  t he com m e n ce m e n t  o f  a n t i  l e p ro t i c  d rug therapy in  
pa t ie n ts o f  L L- B  L type l eprosy who had  chron ic  lepra rea c t i o n  for w h i c h  m a n y  
support i v e  d rugs h a d  been  t r i ed . T w o  pat ients  ( 3  fee t  a ffec ted ) were t a k i ng both 
dapsone and th i ambutosine at  the t ime,  but  the ot hers were on su lphones o n ly a t  
the t i me of the acute  para lys is .  I n  one pa t ien t  t he episode may have bee n 
prec ip i ta ted by a n  i nfected foot and in another by physical  ex haust ion .  Another 
pat ient  was k n o w n  to  have t reated h i mse l f  on several occas ions with pred n isolone ,  
ca u s i n g  a c u t e  w i t h d ra w a l  sy m pt o m s  which may have  pred isposed to h i s  paralys is .  
The 3 pa t ie n t s i n  whom bo t h  fee t were affected fa l l  i n t o t he second grou p ,  and a 
period o f  a t  least 1 0  mon t hs separated the  two acute  pa ra ly t i c  episodes .  

There was n o  corre l a t i o n  between  t h e  t i m e  take n for recovery and the re lat ion 
of  para lys is  to the commencement  of d rug  therapy or t he leprosy type .  The fi rs t 
s igns  o f  recove ry appeared as early as I month ,  a l t hough i t  was delayed as long as  
one year in  seve ral fee t .  Usua l ly  there was  so me re t u rn of fun ct ion within 3 to 6 

m o n t hs .  F u n c t i o n a l  recovery occurred as ear ly as 2 months ,  bu t  was de layed to 2 
years i n 2 fee t ,  the  average being 1 2  months .  The earl iest  fu l l  recovery was at 8 
months ,  b u t  o n e pat ient  showed slow im provement  in power for 6 years . 

A l l  pat ients  were prov ided w i th  foot-drop springs, which appear to a id  
recovery ; 9 pa t ients  ( 1 1 fee t )  were give n bed rest ,  p laster  of Paris gut ter  spl in ts ,  
and  da i ly  passive exercises.  In  2 cases wa lk ing plaster of Paris casts were appl i ed , 
but  these procedures d id  not  seem to infl uen ce the fi nal ou tcom e .  

No pat ient  received cort icosteroids in  t he period i m m ediate ly  fo l lowing the  
foot-drop .  ACTH in  smal l  doses  was g iven to 7 pat ients  at  the  t ime  of  the foot  
d ro p .  S t ibophen inject ions were  a l so  given to t hese and other pat ients  i n  the  
group .  Other  support ive drugs were  prescribed for most  of  the pat i en t s ,  b u t  i t  i s  
d i fficult  to d iscover any re lat ion between the d rugs given and t he t ime taken for 
recovery . 

Group j( bJ. This is the group of pat ients  who developed som e  degree of m uscle 
weakness and proceeded to fun c t ional  recovery . 

They i n cluded 2 2  males w i th  28 fee t  affected , and 4 fem ales w i t h  4 fee t  
affected , 1 0  feet o f  L L  type ,  1 1  of B L ,  9 of B B ,  2 of B T .  I n  m ost of  these cases, 
t he weakness was not compla ined of as the foot  was s t i l l  fu nc t ional  due to a 
t ib ia l i s  anterior m uscle power of over 3 ,  or hyperact ion  of the toe ex tensors.  The 
m a x i m u m  d urat ion  of  weakness,  as stated , was 1 2  months .  

Al l  these pa t i en t s  were suppl ied wi th  toe-rai s ing springs,  several had  com plete 
d rop of  the other foot  a t  t he same t ime and were hospi ta l ized because of  
general ized react ion .  M ost  of  t he pat ients  were  tak ing  dapsone ,  b u t  to some ,  
t hiambutos ine  was give n  once the foot  weakness had occurred . I t  i s  n o t  easy to 
de fi n e  t he t ime o f  occurrence ,  but 5 patients ( 6  fee t )  showed the loss o f  m uscle 
power wi th in  the first 6 months of treatment  and defin i te  i mprovement  occurred 
wi th in  the n e x t  6 mon t hs ;  4 pat ients  ( 5  fee t )  showed con t i nued slow loss over a 
period of u p  to 1 2  months ,  b u t  later showed recovery . 

From this  study o f  these 5 1  fee t  in Group I ,  i t  is obvious that  acute  m u scle 
weakness is  most common with t he BT-BB-BL type of leprosy a l though the LL 
grou p  formed the highest proport ion of t he cases i n  the whole grou p  u nder 
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rev iew.  Also ,  the para lys i s  is most l ike ly  to occur prior to ,  or wi th in ,  6 months  of  
start ing ant i  le prot ic  t herapy . 

Croup 2( a). The re were 1 9  pa t ients  w i t h  2 3  feet showing complete  foot  d rop 
o n  ad m iss io n .  The d urat ion  of para lys is  was at least 9 mon ths with a max imum 
of 1 0  years .  

The gro u p  i n c l udes 1 3  left feet a n d  1 0  right fee t ,  1 6  males  ( 1 9  feet ) a n d  3 
females (4 feet ) .  Leprosy types of the 23 feet  were 4 of L L ,  5 of B L ,  1 2  of BB ,  2 
of BT.  Age range 1 2  to 5 8  years. A l l  of these pa t i en ts underwent  surgery fo r foot  
drop  correct ion ; some were  skin-smear-negat ive on  adm iss ion to Hay L ing Chau , 
and 4 were admi t ted for trea tment  of foot  problems.  

Croup 2( b) consisted of  3 pa t ients  who had on ly  foot  weakness on  adm iss ion , 
but  later  req u i red s urgery for foot-drop correct ion . 

( i ) A ma le  o f  1 4  years ( no .  1 6 5 5 )  of B L  type of leprosy . On adm ission he gave 
a history of 1 8  months leprosy w i th  right foot weak ness for 1 2  months .  Further 
acute loss occurred during up-grading lepra react ion wh i l e  on dapsone therapy 
( 1 00 mg week l y ) .  In spi te  of  a ful l- length wa l k i ng plaster cast for 6 weeks ,  no 
recovery occurred .  Surgery was performed I I  mon t hs after the onset of the acute  
para lys is .  

( i i )  A fema le ,  aged 49 years  ( no .  1 6 1 1 ) , wi th  BT type leprosy of  many years' 
durat ion  and already BI negative , was ad mi t ted with weakness of  the right foo t  
and para lysis  w i th  i n fect ion of t h e  l e ft foot  associated w i th  b o n e  d is integrat ion . 
N o  at tempt  was made to support the right foot  or give phys iotherapy whi le  she 
was on bed rest for the left foot .  A complete right foot  drop which may have 
been aggravated by d isuse atrophy occurred .  This pa t ien t  was receiving dapsone .  

( i i i )  A female pat ient ,  aged 3 8  years  (no .  1 7 2 6 ) ,  w i th  BL type leprosy of 3 to 4 
years '  d urat ion . The right foot was weak on ad m ission and all  superficial nerves 
were tender .  She was given smal l  doses of suI  phones because of rec u rrent  react ion 
o f  the u pgrading type , w i th  rapid fa l l  in  BI .  She developed complete  foot drop in  
both feet  7 months after  ad mission . At tha t  t ime she was not receiv ing any 
ant i leprot ic  drug and was suffering from hepat i t i s .  She had been given a 3-week 
course o f  predn isolone 3 months earl ier for acute ulnar neurit is .  The pat ient  was 
given toe-raising springs for use by day and gutter  splin ts  a t  n ight and was 
admitted to hospi ta l .  Low dosage dapsone was resumed 2 mon ths later .  The left 
foot  showed good recovery . The right foot showed no sign of recovery for 1 2  
months ,  but  then t ibial is  anterior muscle strength returned to Grade 2 only . 
Surgery for right foot-drop correct ion was pe rformed 2 7  mon ths after the 
foot-drop had occurred . 

Croup 2( cJ. This consisted of 3 pa tien ts ( 5  fee t  affected ) in whom m uscle 
weakness was present ;  surgery was performed early in the i r  course of therapy . 

( i )  A male  of 43 years ( n o .  1 70 5 )  w i th  B B  type leprosy .  H e  had a h istory of 
right foot weakness for I y ear prior to admissio n .  N i ne months after adm ission a 
complete foot-drop occurred ,  the pat ient  suffered m u ch reaction and only 
received smal l  doses of dapsone and  Sulphetrone over this period . Twelve months  
after  the foot-drop the t ibial is anterior m uscle showed strength 2 ;  after a further 6 

months ,  without further improveme n t ,  operation for foot-drop correction was 
performe d .  

( i i )  A male aged 2 1  years ( n o .  1 69 5 )  w i t h  L L  type leprosy . On adm issio n  the 
feet  muscles were apparent ly  of normal strength ,  but  during t he fol lowing year he 
showed slight weakness of  both t ibial is anterior muscles (strength 4) .  During the 
next  1 0  mo n t hs the right foot had further loss  of  power down to I and a 
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root-drop correct ion opera t ion was  perrormed on both  feet  over the nex  t 9 
mo nths ,  a l t hough the l eft t ib i a l i s  ant erior was then strengt h 4 .  Surgery was 
probably perrormed as the pat ient  was a l ready B I  nega t ive a nd asking ror 
d i scharge , and u n l ike ly  to co nt inue  root ca re at home.  The pat ient  had received 
dapsone and Sulphetrone in  small doses for the fi rst year d u ring  which the loss 
occu rre d ,  fo l lowed by th iamb utosine d u ri ng wh ich t ime some recovery of power 
in the lert foot  wa s noted .  

( i i i )  A male of  1 4  years  ( no .  1 65 6 )  wi th  BB  type leprosy . On adm ission ,  a 
vo luntary-muscle test showed left u l nar  para lysis and t ib ia l i s  an terior m u scle 
power of 4 in the righ t foot and 2 i n  the lert foot . The durat ion of weakness was 
u n known , bu t  over t he ro l lowing 5 m o n t hs l i t t le  cha nge was no ted and foot-d ro p 
correct ion  surgery was carried out  on both fee t ,  in the hope of enabl ing h im to 
return to school soo n .  The pat ient was receiv ing th iambutosine .  Several years later 
he developed ulnar paralysis

'
of  t he o t her  hand . 

I t  wo u l d  a p pear in the l ight  of th is  study that t hese 5 feet  m ight have shown 
more recovery had surgery been  de layed , and might even t u a l l y  not  have  req u i red 
surgery a t  a l l .  

Group 2 {  d )  consisted or 6 pat ients  ( 8  reet  a rfected ) in  whom surgery would 
probably have been advisab le  but  was not performed ror various reasons ;  the  
gro u p  inc luded 5 ma les (6 feet )  and I female ( 2  feet ) ;  3 pa t ien ts  ( 5  reet ) wi th  LL 
type leprosy , 2 o f  B L type ,  and I of BT type .  Three of  t hese pat ients  rerused 
surgery and 2 of them absconded before t hey were fi t ror surgery . One d ied from 
intercurrent  d i sease . 

Discussion 

In summa nz l I1g the above , i t  is in terest ing to note that t here were only 7 
pa t ients  wi th  a tota l  of 9 reet who, whi le  under  trea tment ,  developed paralysis to 
a degree where surgery was recommended .  Of th i s  group ,  3 patients (5 fee t )  m ight 
in  fact have recovered i f  they had been observed for a longer period , while 2 
pat ients  ( 2  fee t )  rerused surgery . Of t he fee t  wi th  marked or complete paresis i n  
Group I ,  which recovered a l l  or  some power,  there were 1 7  of t h e  Borderl ine  type 
and only 2 of  the Lepromatous type . Those with partial  m uscle weakness 
in cluded 22 of Border l ine type leprosy and 1 0  of Lepromatous type.  Hence out  
of  the 400 feet examined , 3 9  of  the  Borderl ine  type and 1 2  of  the Lepromatous 
type developed motor nerve defic i t  d uring t rea tment ,  but  proceeded to recovery 
or  funct ional  power. This represents  1 7 . 5 %  of the Border l ine and 7% of the 
Leproma tous-type feet surveyed . 

Of the feet  in Grou p  2 ,  with com plete paralysis ,  usual ly of longer durat ion , 
t here were 28 o r  Borderl ine and I I of Lepromatous type.  Th is represents  1 2 . 5 %  
o r  t h e  Border l ine a n d  7% of  t h e  Lepromatous fee t  i n  t h e  whole group .  

Therefore ,  a tota l  of  1 4% of the Lepromatous feet  and 30% of the  B orderl ine 
fee t  surveyed were affe cted wi th  some cl inica l ly  detectable degree of  m uscle 
weakness or paralysis .  

Hence i t  i s  obvious that patients with the unstable B L-BB-BT forms of leprosy 
are the most l ikely to develop acute paralysis, and t his  is often in  association with 
react ion . A large proport ion of t hese acute neuropathies w i l l  occur before , o r  in  
t he early stages of, ant i leprot ic  t herapy . But t he majority of  pat ients  who 
commence therapy within a few months of acute paralysis can e xpect  fun ctional  
recovery.  I t  i s  noticed that ,  especial ly in  the BB group of patients  this acute 
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episode freq uen t ly  occurs w i th in 3 to 6 mon t hs of com mencing ant i leprosy drug 
therapy , but may also be prec ip i tated by intercurren t d iseases or eve n  
inoculat ions such as an ti-cholera, smal lpox a n d  T . A . B .  vaccine . Although t h e  use 
of a toe-ra is ing spring is a ccepted as a id ing recovery , other forms of sp l int ing or 
com plete  i m mobil izat ion do not see m to make much diffe ren ce in the mobi le  
patien t .  If ,  however, the pa t ient  is confined to bed for some reaso n .  the use of  a 
gutter spl i n t ,  with the ank le  held at 90° to preve n.t con tracture of the tendo 
Achi l les ,  i s  advisab le .  This also preven ts deve lopment  of fi xed invers ion of the 
foot due to m uscle imbalan ce .  

Development of New Trea tment Regimes 

This inc idence of para lysis seemed high , espec ia l ly  the proport ion of pat ients  
who deve loped a neur a l  defic i t  after co mmencing ant i leprot ic  trea tment .  Various 
d i fferent drug regimes were tried , espec ia l ly  when other workers con firmed the 
impressio n that nerve lesions were less common in  Borderl ine pa t ients  trea ted 
with  drugs other than dapsone ,  than occurred in those trea ted with any of the 
sul phones.  Karat ( 1 966)  states that Border l ine-type pa t ients  have a part icu lar  
pred i lect ion to  deve lop acute mul t ip le paralyses whi le  taking dapsone.  

Second Group for Review 

A review of more rece nt pat ients  showed in terest ing con t rast ing resul ts .  The 
selected group was 1 00 consecut ive admissions who were admit ted between 
September 1 9 70,  and January 1 9 7 2 .  Of these , 37 ( 1 0  women and 27 men) were 
admi tted fo r reconstructive surgery , and for those pa t ients  a total  of  2 5  foo t-drop 
correct ions were performed . The rema in ing 63 pat ients  inc luded : 

M a l e  Female  Tota l  % of  act ive  pa t i en t s  

L ep romatous ( L L )  1 9  4 2 3  3 6  

B L  1 6  4 20 32 

Borderl ine  ( B B )  8 4 1 2  1 9  

BT 7 I 8 1 3  

The pract ice had developed that any pat ient  who was Borderl ine  in  type and had 
tender nerves would begin treatment  with thiambutosine .  These borderl ine 
pa t ients  inc luded those near lepromatous ( B L  a nd L1)  unless they were relapsed 
cases or were suspected of  having dapsone res istant  organisms and i t  was desirable 
to test c l in ical ly for dapsone resistan ce as laboratory tests are d i ffi cu l t  to arrange . 

Fol lowing this pract ice ,  3 2  of the 40 pat ients  in th i s  B L-B B-BT group were 
started on treatme nt  w i t h  th ia mbutosi ne ,  7 cont inued dapsone, and one 
commenced with Lamprene .  The rout ine now is to give thiambutosine in  fu l l  
dosage ( I  g weekly) b y  in t ramuscular inject ion for a m i n i m u m  of  3 months o r  
u n t i l  a l l  signs of  nerve lesions have been qu iescent  for 3 months ,  a n d  then to add 
dapsone in  a n  a t tempt to change over for main tenance . 

Supplementary " an t i -react ive therapy" is a lso given . Largact i l  5 0  mg one to 
three t imes daily according t o  need , Phenargan 25 mg at  n ight , and chloroquine 
400 mg at  n ight together w i th  v i tamins  and ca lc ium rout ine ly ,  and supplements  of  
i ro n  as ind icated . S t ibophen is a lso given for more  acute  ep isodes ,  and somet imes 
20 uni ts  of ACfH. Corticosteroids are reserved for the really acute episodes,  
espec ia l ly para lysis occurring in  the B B-BT-TT group,  but they are now used more 
frequent ly for this group than previously .  
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Pat ients  in  react ion may con t inue th iambu tosine for 1 5  to  1 8  months ;  i f, after 
t hat  t i me ,  t he BI i s  st i l l  high and they cannot  tolerate dapsone wi t hout reac t io n ,  
t h e y  are advised t o  take Lamprene .  These are usua l ly  t h e  pa t ients  i n  t h e  B L-LL 
category in  whom the B I  fa l l  is slow .  The  a im to change over by 1 8  months  is  
because o f  the fear  of  t h iambutosine res istance,  which has been proved a lread y  in  
a number o f  our pa t ients .  

Of this  group o f  40 pa t ients ,  a tota l  of 24 h.ad defi n i t e  neura l  defic i ts on 
ad miss io n .  In  a l l  but  2 o f  the pa t i en t s  tak ing thiambu tosine this  def ic i t  remained 
stat ionary or d i m i n ished whi le  on th iambu tosine ,  and in 1 0  som e c l i n i ca l  recovery 
occurred .  In some cases this was funct iona l  recovery . Defin i te  im provement  was 
noted in  9 pat ients  who were admi tted w i th  recen t d efi c i t ; in  5 of these a 3-week 
course of  predn isolone was given as t he para lysis had occurred w i t h i n  the 2 
months previous to the  start of in tram uscular th ia mbu tosine therapy .  I n  the  other  
4 ,  no cort icosteroids  were used s ince  the para l ysis was  of longer d u rat ion . B u t  a l l  
showed defi n i t e  c l in ica l  improvemen t ,  usual ly proport ional  to  the durat ion of the  
paralysis .  

One male pa t ien t  (no.  2 1 6 1 )  developed b i latera l  acute foot-drop 3 months  after 
commenc ing intra m uscular thiamb u tosine and was give n  a 3 -week course of  
cort icosteroids .  Recovery was  first evident  wi th in  one month ,  fu nct iona l ly  
adequate with in  4 months ,  and com plete  with in  1 8  months .  The pa t ient  had a 
tr iple palsy o f  the left arm which had been present for many years,  bu t  the 
cond i t ion of this  rema ined u nchanged . 

One except ion was pat ient  n o .  2 1 77 ,  a male aged 30 wi th  B L  type leprosy ,  who 
absconded twice from the inst i tu t io n ,  so that the rapy was i rregu lar .  H e  also 
a t tem pted su ic ide on several  occasio ns .  A few weeks after one suic idal  at tem p t ,  
when he  ingested some un ident i fied d ru g  a n d  was ad m i t ted to hospi ta l  in  a coma 
he develo ped an acute paralysis of both feet  wh ich had a lready been weak on 
admissio n .  S ince  the  pa t ient  had to be transferred to a psychiatr ic  hosp i ta l  a few 
weeks later no adequate fo l low-up is ava i lab le .  

Another e xcept ion was pat ient  n o .  2 1 2 1 , a male aged 5 3  years,  who su ffered a n  
acute paralysis  o f  o n e  leg 3 months after commencing th iambutosine . The pa t ient  
died 6 weeks la ter  from cerebral syphi l i s .  

Of  the other  pat ients  in  the B L-BB-BT group with neura l  defi c i t  there was no  
deter iorat ion  c l in i ca l ly  wh i l e  they were tak ing  th iambutos ine ,  b u t  several d id  
compla in  o f  neurological symptoms when da psone was  added to the th iambu to
sine .  In these cases , dapsone was s topped and t h ia m butosine a lone given for a 
further 3 mo nths ,  usua l ly  w i th  ra pid cessat ion of the nerve sym ptoms.  I n  some of  
these pat ients  there was  apparent ly  red uct ion in the s ize  and degree of areas of  
anaesthes ia . The  pat ient  who bega n  wi th  Lamprene had considerable involvement  
o f  h i s  hands  on admission w i th  tender  nerves and m u ch E . N . L . N o  prev ious 
ant i leprot ic  thera py had been give n .  He  was apparent ly  o f  the down-grad ing 
B L- L L  type and was e lder ly .  He developed foo t  drop 3 mon ths after  
comme nceme n t  o f  trea t me n t ,  but  proceeded to com plete  recovery with i n 9 

months and a lso showed some i mprovement i n  the power of his  hands .  
Of  the 7 pat ients  tak ing dapsone , one was BT type who had prev iously had 

da psone w i t hout  ill e ffect  and had evidence of  nerve damage in  the sk in  les ions 
only . The other 6 on da pson e  were BL ty pe but  mostly tend ing to LL.  Of  the 2 
who showed increased loss of n erve funct io n ,  one was pa t ient  no .  2 1 03 who on 
ad miss ion had had a l eft c law hand for 8 mon ths and con t i n ued to show slow loss 
o f  right ulnar and median funct ion over the fol lowing 1 2  mon ths .  The other was 
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pat ient  no .  2 1 0 7 who had been receiv ing irregular t rea tment  for 5 or 6 years and 
was suspected of showing resistance to bot h  dapsone and thiambutos ine .  On 
admission he was given dapsone by i l)ject ion ,  when he a lready showed som e  
weakness of the right foot a n d  b o t h  hands ; 6 mont hs later he su ffered a com plete 
foot  dro p .  Predn isolone was g iven and the pa t ien t then agreed to take Lamprene .  
We assume by h i s  l ack  of c l in i ca l  response tha t  he  is now resistan t to dapsone .  
Twelve mo nths  la ter  the foot  showed no recovery .  

In  this group the inc idence of increasi ng neural  defic i t  i n  pat ients  receiv ing 
th iambutosine was 3 pat ients  (5 fee t )  out of 3 2  pat ients  i n  the groups considered 
at r isk,  as shown by the fi rst survey .  This represents  7% of the feet  at risk , w hich 
compares favourably with the i n cidences of 1 7 . 5 %  and 3 0% for the  t wo 
c lassificat ions in the prev iously surveyed group .  I t  is in terest ing to note that of 
t hese 3 pat ients  the only one with a reasonable  fo l low-up rega ined fu l l  u se of  his  
feet wi t hin 1 8  months .  No pa t ient  in  the group who received th iambutosine as 
in i t ia l  thera py ,  who was admit ted with funct iona l  fee t  and rece ived the fu l l  
rout ine  of  medical  and physiot herapy care , has requ ired a foot-drop correct ion .  

The other  interest ing  po in t  i s  that  some of the  B L- L L  pa t ients  were i n i t ia l ly  
treated wi th  thiambutos i ne  wi th  good progress unt i l  a t tempts  to change to  
dapsone  were made .  I n  a number o f  cases this  was  rap id ly  fo l lowed by 
neurological sym ptoms which  abated on withdrawal of  the dapsone and  
cont inuat ion of  t h iambutos ine .  

Discussion 

The mode o f  action of thiambutosine has not  been fu l ly determ ined , but in  
Chinese pa t ients  at least i t  does seem to spare nerve fu nct ion ,  espec ia l ly  in the 
i n i t ia l  stages of  treatme n t ,  as suggested by Karat ( 1 966) .  

I n  the  fi rst group s tud ied ,  the inc idence of acute  para l ysis in  the  unstable  
Borderl i ne  pa t ients  was h igh i n  the fi rst 6 months of treatmen t ,  and th is  rate  can 
apparent ly  be lowered by t he use of th iambutosine as the i n i t ial dru g  for 
ant i  leprotic therapy assisted by cort icosteroids for 3 weeks i n  t he BB-BT-TT 
patien ts  when acute pa ra lysis does occur .  However, by t he first study it is obvious 
that  spontaneous recovery of nerve funct ion does occur i n  a large proport ion of 
t hese pat ients ,  provided t hey are given a n t i leprot i c  drugs and adequate support ive 
t reatment  i n  the form o f  physiotherapy , spl in t s  and any other necessary 
medica t ion .  

Even  in s imple  c l in ics where sophist icated t rea tment  is not possib le ,  recovery 
should occur in a large proport ion of  the pa t ien t s  who are seen early after 
para lysis has occurred .  Where such t reatment  as th iambutosine is avai lable i t  
should be possible  t o  achieve funct iona l  recovery in  a lmost 1 00% o f  Border l ine  
pa t ients  seen  wi th in  one month  of t he onset  of the  acute  paralysis .  Th is  is  very 
encouraging,  and with proper appl icat ion could  resul t  in  a defin i te  reduct ion i n  
t he number of  pa t ients  w i th  permanent  d isabi l i ty .  

Conclusions 

( I ) Acute paralysis in Borderl ine-type leprosy tends to spon taneous recovery . 
( 2 )  Recovery can be assisted by supportive t herapy , especia l ly a n t i leprot ic  

therapy, physiotherapy and use  of act ive sp l in t s .  



2 1 2  A.  GRACE W A R R EN A N D  J O YCE L E D G E R  

( 3 )  Thiambutosine as the drug of  choice reduces the inc idence o f  sever i ty of 
acute nerve les ions i n  these pat ien ts and appea rs to aid re covery . 

( 4) Fu l l - length plaster casts or . spl in t s  do not  appear to assist recovery , 
provid ing  the pa t ient  is mo bi le  and using a toe-ra is ing spring, b u t  t hey have a 
defin i te  p lace in prevent ing deformity i f  the pa t ient  is confined to bed or is 
uncoopera t ive .  

( 5 )  Cort icosteroids appear to assist recovery if g iven with in  the fi rst 2 months 
of  an acute paralysis .  A 3-week course seems adequate ; i t  i s  not  necessary to 
cont inue  unt i l  recovery is  co mplet e .  

(6 )  Earl i est signs of recovery m a y  be detected w i t h i n  a few weeks of t h e  in i t i a l  
paralys is ,  but  may be de layed for up to 1 2  months and occasional ly  even  longer .  
I ncreas ing muscle power 'has been observed for up  t o  6 years a fter an acute 
paralys is ,  but usua l ly  has rea ched i t s  ma x i m u m  strength with in 2 years.  

( 7 )  In foot-drop the beg inn ing  of ant i lepro t i c  therapy even 6 mon ths after the 
acute loss, with the use of  a toe-rais ing spr ing,  has resu l ted in re turn of  m uscle 
power . 

( 8 )  Surgical  foot-drop correct ion shou ld  not usua l ly  be considered un t i l  a t  
least  6 months of  treatment  has  been g iven after  an acute paralys is ,  and shou ld i f  
poss ible and pract ica l  be postponed for even lo nger i f  there is defin i te  ev idence of 
returning muscle power. 
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