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Evidence for m isdirect ion of  fib res  in severe and wel l -establ i shed l eprous neur i t i s  of 
branches of the  fa c ia l  nerve is prese n te d .  I n  the p rese n t  study b l i n k b ur s t s ,  twi tches ,  
and voluntary co-c o n t rac t ions  were abundant ly  see n .  F i b ri l l a t ion  and g iant  
polyph asic potent ia l s  were rare .  Leprous  neuri t i s  is contrasted wi th  Be l l ' s  pa lsy i n  
t e r m s  o f  s i te  o f  i nvolve m e n t ,  and  t h e  sign if icance of  th i s  is  d iscusse d .  M isd i rec t ion 
as a source of re-i nn ervat ion  i s  one of severa l  factors i n fluenc ing  recovery . 

I n troduct ion 

Leprosy is the commonest cause of  per iphera l  neuropathy in the wor ld  today . 
Para lys is  o f  fac ia l  m u scles  occu rs in approx imate ly  2% of pa t i en t s  affl ic ted w i th  
th is  d isease . A l t h ough o ften compared wi th  Be l l ' s  pa l sy ,  the pat tern of para lysis  
seen is q u i te d i ffere n t .  This  is because in  leprosy the s i te  of  patho log ica l  change is 
one or  more of  the peripheral b ranches  of  the fac ia l  nerve ,  and  not t he m ai n  t ru n k  
( F ig .  I ) .  A t  th i s  si te there i s  a reduct ion  in  tempera ture w h i c h  has  b e e n  shown b y  
Brand ( 1 964)  and con firmed by J o b  and Desikan ( 1 968 ) to be an important  
factor  in  the  deve lopment  of nerve les ions .  The leprosy baci l l i  prol i ferate m ore 
read i ly  at red uced tempera t u re .  The prese n ce of  osseo-fibrous tunne l s  in  the  
region  of  the zygoma have  been imp l ica ted spec ifica l ly  in  the fac ia l  nerve by  
Dastu r  et al. ( 1 966 ) as  se lec t ing factors in  de te rmin ing  th i s  s i t e  of  involve m en t .  
Hence , u n l ike  Be l l ' s  pa lsy , lower fac ia l  palsy i s  less frequen t l y  seen a n d  vary i ng 
degrees of  paresis of the upper  fac i a l  muscu la ture is  a fea t � re .  A variab l e  degree of 
recovery may take  p lace , and  a bet ter  u nderstan d i ng of  the  p rocesses of  recovery 
is  of  m ore than  academ ic  i n teres t .  

* Th is  s t u d y  w a s  sponsored by a gran t  fro m  the  Socia l  Rehab i l i t a t ion  Serv ice ,  U n i ted  Sta tes  
Depart m e n t  of  Hea l th ,  E d ucat ion , and  Welfa re , Wash i ngton ,  D .C .  

t R eceived for  publ ica t ion 1 2  A ugus t ,  1 9 7 2 .  
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Fig.  I .  Branches of the facia l  nerve.  Any of these may be i nvolved , ei ther  in iso la t ion or 
toge ther  with other  branches ,  but t he commonest s i te of  involvement  is  w ith in  the rectangular  
area shown in  t h e  diagra m .  

M a terials and M e thods 

The fronta l i s ,  upper and lower ha lves of the o rb icu lar is  ocu l i  (pars pa lpebra l is )  
and levator  l ab i i  su periori s  muscles  were s tud ied e lec trom yograph ica l ly , us ing a 
Mede lec  M S 3 R  2-channe l  m ode l  and concen tric needle e lec trodes,  i n  22 pat ients  
as par t  of  the ir  postoperat ive assessme n t  fo l lowing tempora l i s  transfer  for 
lagophtha lmos due to leprous neur i t i s .  A l l  had had , as p re requ is i tes for surge ry ,  
severe estab l i shed para lysis  of  I year 's  d u ra t ion  or  m ore a n d  medica l  contro l  o f  
t h e  progress of  t h e  d isease . I n  5 of  these cases b i l a tera l  opera t ions  h a d  been 
performed so that  2 7  s i tes  of  the  face affe c ted  by leprosy were studied .  A l l  cases 
were a lso studied i n  de ta i l , c l i n ica l ly  and by farad ic  s t imu la t ion , as part of  a larger 
se ries to be reported e l sewhere by R a nney and  Furness ( 1 9 7 3 ) .  

I n  add i t ion  to examin ing  these 2 7  i n  deta i l ,  I pat i en t  w i t h  s ign s t h a t  resem b led 
hem ifac ia l  spasm a lso had the other  ( n orma l )  s ide  exam ined for compariso n ,  and 
i n  2 other  cases with v is ib le  con tra latera l  co-con tract ions  i n  the  levator lab i i  
superioris  m u sc le  on  the  u npara lysed o p posi te  s ide  t he m uscles concerned were 
a l so e x am ined e le ctromyographica l l y .  A lso exam ined were the procerus and 
corruga tor  superci l i i  musc les  i n  one  pat ie n t  and  the levator  angu l i  oris  in  another  
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when v is i b le i p si l a tera l  co-contractures were see n .  O f  the 2 2  pa t i en ts 5 had 
le p romatous ,  1 2  border l i ne ,  and  5 tubercu lo id  leprosy . Their  ages ranged from 1 7  
to 5 5 ,  w i t h  an average of  3 8 . 7  years ,  and  20 were ma le a n d  o n l y  2 fe ma le .  

Resu lts 

The ge nera l  pattern of  para lys is  i n  the 4 m uscles se lected for study i s  shown in 
Table I ;  i t  i s  not i n  any way re l a ted to the type o f  lep rosy . F ibres of orb i cu lar is  
ocu l i  i n  the upper l id  were the most  severe ly affected .  W h i le the  lower l id  f ibres 
were a ffected a l m ost as  often ,  part i a l  para lys is  was very m uc h  m ore com m on in 
this  musc le .  Consequent ly  a rem arkably larger  nu mber of i n comple te pat terns 
were seen  in the lower l id  as  compared w i th  the u pper .  

TA B L E  I 

Gel/eral pat tern of e/ectromyograpltic activity in 2 7  hailies of tlte face ill 22 pa t ien ts 

Lev.  l a b .  
U p per l i d  Lower l i d  Fro n t a l i s  sup .  Total  

Fu l l  i n t e rfere nce p a t t e rn  I 2 1 4  1 6  3 3  
I n comple te  i n te rfere nce p a t t e r n  6 1 6  8 1 0  4 0  
N o  volun t a ry act iv i ty  2 0  9 S I 3 S  

To ta l  2 7  2 7  2 7  2 7  1 08 

Whi le  the  m ass m ovemen ts somet imes described in B e l l ' s  pa l sy were n o t  seen ,  
b l i nkbursts  a n d  period ic  twi tches  were often  obvious at  first sigh t .  C l i n ica l ly  
visib l e  b l i n k b u rsts  were seen and con firmed e lec t romyograph ica l ly i n  the pars 
orb i t a l i s  of the lower half of  orb icu la ris  ocu l i  i n  2 cases , and i n  the  levator l a b i i  
superiori s  i n  5 pat ien ts .  One of these 5 h a d  u n i la tera l upper and b i latera l  lower 
fac ia l  involve m e n t ,  bu t b l i nkbursts i n  levator  l a b i i  superioris occu rred only on the 
side with a fu l l  in terference pat tern i n  orb icu laris ocu l i .  O n  the other s ide th i s  
pa t i en t  had I O-IlV t w i t ches  in  the  same m uscle ; t hese were  o u t  of phase w i t h  
b l i n k ing bu t sy nchronous w i t h  rhy t h m ica l  t w i t c h  act iv i t y  i n  t h e  lower ha l f  of the 
orb icu lar i s  ocu l i  on that  s id e .  S ingle t w i t ches of up to 75 IlV in  a m p l i t ud e  in  the  
leva tor  l ab i i  su perior is  occ u rred i n  another  pa t ie n t  w i th  ge n t le volu ntary eye 
c losu re and  a re therefore a l so l i sted as  co-contract ions .  S t i l l  another  pat ient  had 
cont inuous  twi tch-l i k e  act iv i ty  which cou ld not  be

· 
con t ro l led vol u n tar i ly  but 

which sp read to the opposite levator labi i  superioris  on  t ight  eye c losu re .  
Vo lun tary co-con tract ions  were seen 2 1  t imes i n  1 6  of  the 2 2  pat ients  s tudied ; 

a l l  b u t  one o f  these were o n  the sam e  side (Table 2 ) .  This  type of synki nesis was 
seen  i n  3 out o f  5 pat ien ts with lepromatous leprosy , 9 ou t o f  1 2  with borderl ine ,  
and i n  4 out  of  5 w i th  tubercu lo id  d i sease , so  tha t  aga in  no re l a t ionship was  seen 
to ex is t  between the type of  leprosy and the i n c idence o f  co-c o n t ract ion . F ive 
occurred in orbicu laris ocu l i  of the  lower l i d  in 4 p a t ien ts- 3 in pars pa lpebra l i s  
and 2 i n  pars orb i ta l i s ,  and  a l l  were associated with vo luntary act ivat ion of the 
leva tor  lab i i  superioris m u sc le o f  the  same side . F ive occu rred i n  t he fron ta l i s  of  5 
pat ien t s ;  4 of these co-con tract ions  were observed on a t te mpted c losure of the 
eye ( F ig .  2 )  and in 3 of  these 4 t h is was the o n ly type of  vo lun tary act iv i ty 
possib l e .  S u rp ris ing ly , contract ion  o f  fro n ta l i s  occu rred i n  the 5 t h  case on  
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TA B L E  2 
Hlectro ll lyograph ic a b n orllla l i t ies seen ill 2 7  halves o[ the  [ace in 22 pa tiell ts 

Lev .  Lev .  
U p p e r  l a b . I ' rocerus  a n g .  

l i d  L o w e r  l i d  F ro n ta l is su p . corruga t o r  oris .  

B l i n k b u r s t s  2 ( i n  pars  0 5 
or b i t a l is ) 

T w i t c h e s  0 I 0 
3 

3
(,," } V o l u n t a ry p a l p e b ra l i s ) 

5 9 
co-co n t ra c t i o ns 0 2 ( pa rs 

o r b i t a l i s )  
Fib . p o t e n t i a l s  0 0 
G i a n t  p o l y p h asics  0 I 0 

T o t a l  

7 

4 

2 1 a  

2 
2 

a O ne of t hese was c o n t r a l a t e ra l ,  assoc i a t e d  w i t h  c om p l e t e  i p s i l a t e r a l  p a r a l y sis  ( se e  t e x t ) . 

Fi g .  2 . Co-c o n t ra c t i o n  in fro n t a l i s  musc le  ( Lead I )  d ur i n g  spo n t aneous a c t iv i ty  in l o w e r  l id  
orbicular is  o c u l i  ( Lead 2 ) .  

act iva t ion  o f  the ips i la tera l  leva tor  l ab i i  superior is .  V o l i t iona l  act iv i ty  w a s  possible 
a lso i n  th is  part i c u la r  case .  

On  c losu re or  a t tem p ted c losu re o f  the  e y e s  co-con tract ions  were see n  i n  t h e  
leva tor  l a b i i  superioris  i n  9 pa t ie n t s ;  i n  8 o f  t h e m  these were o n  the s a m e  sid e ,  b u t  
one , i n  w h i c h  t h e  ips i la tera l  l i p  m u scu la ture w a s  a l so para lyse d ,  occu rred o n  the 
opposite s ide . In al l  cases  the  co-cont rac t ions  occurred on  gen t le eye c losure ,  and 
there fore were not a man i festa t ion  o f  a t t empts  to  "screw up" the face i n  order to 
fac i l i t a te c losu re of the  eye in the pre se n ce o f  lagoph t h a l m os _  In one case , 
resemb l ing  hemi fac ia l sp asm , there was a lso spread of the ips i la tera l  co
con t ract ion  to t he other  side on  t ight  c losure of the eye . 
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A l though i t  was n o t  p l anned to s tudy other  fac ia l  m uscles in so m uch deta i l ,  a 
care fu l  i n spect ion of a l l  m usc les ,  last ing 3 0  m i n ,  was m ade . During the cou rse of  
t h is exam inat ion associated movements were a lso noted  in the corruga tor and 
procerus m u sc les  in  one  pat ie n t  and  in  the  leva tor angu l i  or is  in  another ,  both on 
at tempt ing gen t le  eye c losu re .  The c l i n ica l  impression of  co-con tract ion in  these 
m uscles was confirmed e lectromyograph ica l ly .  . 

F i bri l l a t ion  pote n t ia l s  and  gia n t  polyphasic p o te n t ia l s  were uncommon .  I t  is of  
in te rest , b u t  possib ly o f  no sign i ficance , tha t  both  were fou nd on ly  in pa t ien ts  
wi th  tuberc u loid l eprosy . F ibr i l la t ion  poten t ia l s  were seen  on  on ly  two occasions : 
in t he u pper l id  o f  one pa t ie n t  in whom no spontaneous  act iv i ty  was p rese n t ,  and  
in  fronta l i s  of  the  sa me pat ie n t  where gia n t  po lyphasic M . U .P ' s  of  3 5 00 jiV were 
also seen on volu n tary act iv i ty . I t  should be n oted in t h is case that  3 1  m on t h s  
prev iously i .e . ,  I y e a r  a fter t h e  onse t o f  para lys is ,  fron ta l i s  w a s  recorded as  n o t  
respo nd ing t o  farad ic  s t imu la t ion . T w o  m o n t h s  later  there was a sl igh t response ,  
and now t here i s  a norm a l  response .  

D iscussio n  

Fol lowing facia l para ly si s  due to Be l l ' s  pa lsy , assoc ia  t ed  m ovemen t i n  
physio logica l ly  u nre la ted  m u scles ,  c l i n ica l ly  d isce rn ib le b l i n kburst  ac t iv i t y ,  and  
spon taneous tw i tch ing  have been  obse rve d .  Taverner  ( 1 95 5 )  has postu la ted tha t  
some ,  i f  n o t  a l l ,  o f  these phenomena  can be exp la ined  by m isd i rec t ion of  
regenera t ing  a x ons .  Good support for th i s  theory has  rece n t ly been p u t  forward 
by Teasda l l  and Sa lman ( 1 9 7 1 ) , who demonstrated by m ea n s  of  evoked m uscle 
pote n t ia l s  that in  5 out of  8 cases of  B e l l 's pa l sy with associated m ovem e n ts 
"during  fac ia l  nerve rege nera t ion some of the most ra p id ly  cond uc t ing nerve 
fib res  wh ich  origina l ly  innervated orb icu laris ocu l i  subsequent ly  su ppl ied orb i 
cu lar is  o ris" . M is-re in nervat ion  has a lso b e e n  reported i n  the forearm by Sa toyoshi  
et al. ( 1 97 1 )  fo l lowing  cervi ca l  nerve root t rauma and has  a l so been c i ted by Ford 
and Wood ha l l  ( 1 9 3 8 )  a s  occurr ing d ur ing recovery o f  certa i n  cra n ia l ,  sp ina l  and 
autonomic  nerves from trauma and from infe c t io n .  So far i t  has  not  been reported 
in leprosy . 

I n  leprous neur i t i s  o f  the  fac ia l  nerve the  evidence here prese n ted  ind icates that  
m isd irect ion  of  regenera t ing  n e rve fib re s  occurs  i n  t h is cond i t ion a l so ,  and often 
leads to  a loss o f  regenera t i ng  axons which would  o therw ise i n nervate the 
orb icu laris ocu l i .  The b l i n kbursts  act iv i ty  see n  in  the leva tor l ab i i  super ior is  can 
best be exp la ined on the  basis of  m isdirec t ion . Rege nera t ing fib res orig ina l l y  
dest ined for some part of orbicu laris ocu l i  s eem to have been m isdire c ted to  
levator  lab i i  su perioris in stead . A s imi lar  m isdire c t ion  cou ld exp la in  the  
co-con tract ion  o f  levator  lab i i  superioris see n  on vo lun tary gen t le eye closur e .  
S i m i lar ly , axons  which n orma l ly  i n nervated orbicu lar is  ocu l i  b u t  were m isdirected 
to fro n ta li s  wou ld e x p la in  the  associated m ovemen t i n  t h is m uscle . In 3 cases t hey 
were the o n ly source of  i nnerva t ion , so that  the  pat ients  cou ld  o n ly ra i se the  
eyebrows when to ld to c lose the  eye , wh i le i n  a 4th  case the fron ta l i s  m uscle 
received some of i ts  origi n a l  axons a lso .  In another case the source of 
re-in nerva t ion  of  fron ta l i s  appears to have been the  nerve to  t he levator l ab i i  
su perioris .  W hen t h is invest iga t ion  was  i n i t ia ted i t  was fe l t  tha t  there m igh t be 
som e  ev idence o f  axon sprou t ing  a t  the in tram uscu lar leve l ,  for Dast u r  ( 1 9 5 6 )  
reported such an  occu rre n ce in  leprosy in  other  m uscles,  a l t hough to  a l i m ited 
degree .  But br idging o f  the gap between so widely separa ted m usc les  as fronta l i s  
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and leva tor  la b i i  superioris by axon sprout ing  a t  the sub-term ina l  level is 
incred ib le ,  and the ra r i ty of  gia n t  poly phasic poten t ia l s  a l so renders  such a 
possi b i l i ty eve n less l i ke ly . The conce p t  o f  re- in nerva t ion by fi bres m isd i rected a t  
a more prox ima l  level would seem t o  b e  t h e  on ly  ra t iona l  exp lana t ion for t h e  
associated m ovem e n ts seen  s o  abundant ly  i n  t hese cases .  

I t  i s  poss ib le that  in  Be l l ' s  palsy m isd irec t ion of axons  occurs a t  the s i te of the 
lesi o n ,  si n ce there ,  there i s  c lose p ro x i m i t y  of  a l l  nerve fibres.  However ,  i n  leprosy 
the site of  invo lvement  is a lmost a lways m ore periphera l ly  s i tuated , where the 
i nd iv idua l  bra n ches are exposed to low tempera t u res  and possib ly  enc losed in 
osseo-fibro u s  tu nne ls .  Where t he branches are so isolated from each other 
re-i n ne rvat ion by m isdirec t ion  seem s  hard ly possib le -yet  i t  does see m  to occur .  
Su l l ivan in  1 93 9  sh owed that  in  experimenta l  d iv is ion of  the fac ia l  nerve i n  
m o n keys there cou ld  be re trograde degenerat ion wh ich  wou ld  leave the 
neuro le m m a l  tubes pro x ima l  to the s i te of the lesio.n open and recept ive to 
in -growth from hea l thy axons ,  at  least  for a short d i s ta n ce .  A n t ia el  01. ( 1 966 ) 
dem on st ra ted at opera t ive e x p lora t ions  that  the fac ia l  ne rve does not  consis t  of a 
si m p le system of bra n ches ,  b u t  ra ther of a net work or p lexus  o f  branch ing  and 
re-anastomosi ng fib res .  I s  i t  not  possib le then tha t  i n  some cases  ret rograd e 
degenera t i o n ,  or eve n the d i sease process i tse lf, e x tends  back a t  least to the  level 
where i t  i s  i n  con tact with such a bra n ch? I n  some cases i t  need not  e x tend very 
far .  

M isd irec t io n ,  be ing  haphazard , m ight  be e x pected to occur  not  on ly  away from 
the e x te rn a l  eye m u scu la t u re b u t  a lso in the reverse d i rec t ion . Though less 
freq uen t ,  i t  d id seem to  occur i n  those pa t i en t s  i n  whom the lower half of the  
orb icu laris ocu l i  showed co-con tract ion  on act ivat ion  of  the  levator lab i i  
su perioris .  A s  a sou rce o f  re- in nervat ion  o f  a para lysed orbicu lar is  o c u l i  a few 
bra nches of nerve fib res  norm a l l y  su pp ly ing  m uscles of the lower ha lf  of the face 
would acco u n t  for the p reponde ra n ce of incomple te i n terfere n ce pat terns seen  in 
the lower l id . This possi b i l i t y  dese rves ser ious considera t i o n ,  because M agora el  al. 
( 1 96 5 ) ,  A n t ia et  al. ( 1 966 ) ,  and M a rgare t B rand in  a persona l  com m un icat ion , 
have expressed the  view that  the  lower l i d ,  not  the upper ,  is m ore obviously 
denervated i n  leprosy , a n d  ye t  i n  our  ser ies ,  whi le  the frequency of  invo lvement  
was  a l m ost ident ica l ,  i t  was the  u pper l id  tha t  was the m ore comple te ly  para lyse d .  
Perhaps some of t h e  lower l i d s  para lysed  h a d  part i a l ly recovered due  t o  
m is-re in  nerva t ion-a l t hough axon  sprou t ing  a t  t h e  i n t ra m uscu lar  leve l cou ld a l so 
be a factor. I t  may a lso be tha t  in the upper l id  the axona l  pat hway is so 
com plete ly  b locked by the destru ct ive process go ing on  that sprou ts  origi na t ing  
pro x ima l ly  fi nd  the i r  way  in to nerves dest ined for fron ta l i s ,  levator l ab i i  
su periori s ,  and even  orb icu laris ocu l i  of  the  lower  l id  to  a m uch greater e x te n t  
than c a n  occu r i n  t h e  reverse d irect io n .  

T h e  e x t e n t  of  recovery d ue to m isdirect ion can n o t  be assessed on  t h e  bas i s  o f  
t h i s  s tudy and  m a y  be  less t h a n  t hese d a t a  would ind ica te .  I t i s  i m porta n t  t o  
rea l ize t ha t  t he cases here reported represen t  a spec ia l  group ,  a n d  tha t  t here are 
o t her fac tors respons ib le  for recovery of  paralysed fac ia l  m uscles w hi ch play an 
i m portant  ro le .  The pat ien ts  s tudied were those who had req u i red a t empora l i s  
t ransfer o pera t ion  for lagophtha lmos ,  w h i c h  in  o u r  series w a s  never dune un t i l  t h e  
para lys is  h a d  bee n prese n t  for I y e a r ,  and t he m in i m um fo l low-u p  periud w a s  I 
yea r ;  hence t hey a l l  had estab l i shed para lys i s  and of a severe degree , at least a fa r 
as the orbicu lar is  ocu l i  was co ncerned . Fur t hermure , c l i n ica l  ev idence of  
associated m ovem en ts  was not  so freq uent  i n  t hose pat ients  i n  the post-upera t ive 
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study who were not  a l so studied e lec tromyographica l ly .  So the po i n t  be i ng m ade 
here is ,  not  that  m isd irect ion of fibres occurs  often  and is  i m port a n t  as a source of 
re-i n nerva t io n ,  but  rather t hat  i t  does in fact occur and m ay be one  o f  severa l 
factors i n fluenc ing recovery . 

The mechan isms import a n t  in recovery of m uscle fu nct ion m ay be br iefly 
su mmarized a s  fo l lows :  

(a )  Recovery of  the  orig ina l  nerve l e s ion  may occur .  I n leprosy , as shown by 
J o b  and Desikan  ( 1 9 6 8 ) ,  there m ay be segmen ta l  demye l ina t ion  or axona l  
degenera t i o n  i n  fu n icu L i  i nvaded by the  baci l l u s  or  there m ay be  oedem a  of  the  
nerves resu l t i ng from destruct ion  of  a few axons ,  caus ing neuropra x ia in  t he 
adjace n t  non-i n fected fu n icu l i .  The v iew expressed by R a n ney ( 1 9 7 0 )  i s  
com m o n ly he ld , name ly  tha t  t here is  o ften  a comb ina t ion  o f  neuro pra x i a , 
segm en ta l  dem ye l ina t ion  and axona l  destruct ion , and  that  the spon taneous 
recovery freq uent ly  seen ,  espec ia l ly  in  cases  of  lepra reac t ion ,  is often due  to the 
recovery o f  the  nerve les ion i t se l f, part icu lar ly  i f  i t  is  neuroprax ic  in  or ig i n .  

( b )  A xon sprout ing ,  whether  a t  t h e  sub-term ina l  leve l o r ,  as described above ,  a t  
a m uch more pro x i m a l  leve l w h ich  can l ead  to m isd i rect ion of nerve fibres ,  is  
certa i n ly a factor .  

(c )  Hypertrophy of  m u sc le fib res  in re ma in ing  motor  uni ts  m ay occu r 
fo l lowing exerc ise . This has been comm on ly observed c l i n ica l ly i n  orb icu lar is  
ocu l i  by the  au th ors and by others such as  B rand ( 1 965 ) and K a ra t  ( 1 969 ,  
persona l  com m u n icat io n ) ,  and has been  dem onstrated in  o ther  m uscles exper i 
menta l ly by Harreve ld ( 1 945 ) .  Edgerton ( 1 96 7 )  has stated that  over-stre tch ing  
induces m u sc le  a t roph y ,  and  there fore hypertrophy of  su rv iv ing m otor u n i ts ca n 
be fac i l i ta ted by surgi ca l means  which  preve n t  over-stretch ing of part i a l ly  
denervated m u sc les ,  e .g . ,  the myofac ia l  and  sta t i c  s l ings usua l ly  pe rformed for 
trea tment  of lagoph tha lm os.  

( d )  I ncreased cen tra l exc i ta t ion  or  recru i tmen t is seen  in  hem ifac ia l  spasm , and 
in  the cases here reported i t  seemed evident in  one pat ie n t  who showed a l so 
con tra latera l  act iv i ty  of levator lab i i  superioris on t ight eye c losure bu t o n ly 
ipsi la tera l  co-con trac t ion  on gen t le c losur e . 

( e )  The possi b i l i ty o f  re-in n e rvat ion  through branches of o ther cran i a l  nerves ,  
espec ia l ly  of  the 5 t h ,  as suggested by M art in  and H e l sper ( 1 95 7 ) , m ust not  be 
forgotte n .  The poss ib i l i ty  that  th i s  occurs through a d i rec t  take-over by motor  
neurons  of  the  tr ige m i n a l  nerve is exc luded by the lack o f  associa ted m ovemen ts 
in  fa c ia l  m usc les on  mast ica t i o n .  Conley ( 1 964)  has suggested that a fter resect ion  
o f  segme n t s  o f  fac i a l  nerve , rege nera t io n  i n to  t he term ina l  b ra nches may occur  
from the in trapetrous  port ion  o f  the fac ia l nerve by way of the gen i cu la te  
gang l ion and  superfic ia l  pe trosa l  nerve .  T h is cou ld account  for recovery of  
m uscles i n  the  a rea su pp l ied by the m a x i l l a ry d iv is io n of  the tr ige m ina l  nerve , 
notab ly the  lower ha l f  o f  orb icu lar is  ocu l i .  However,  i t  see m s  u n l ike ly  that  the 
fronta l i s  m u sc le cou ld be re-in nerva ted in  t h is way . The sam e  author  ( 1 9 7 1 )  has 
poi n ted out  that  su ch re-in ne rvat ion  is  "sm oo t h ,  has e m ot iona l  contro l ,  and i s  
often force fu l  i n  degree" .  Wh i le n o t  deny ing  th i s  as a possib le  means  of  recovery 
in  leprous neu ri t i s ,  in genera l the b l i n k  bursts and v o l u n tary associated m ovements  
seen resem ble m o re c lose ly the  phenomena see n  in  Be l l ' s  pa lsy ,  which  have been 
at tr ibu ted by Taverner  ( 1 95 5 )  to m is-re in nerva t ion  from other  bra n ches  of  the 
fac ia l  ne rve .  



1 5 8 D. A .  R A N N E Y ,  M .  A .  F U R NESS A N D  C. K .  S A NT H A N A K R I S H N A N  

A ckllowledgemell IS 

The au t h ors  wish to acknowle dge the con s t r u c t ive c r i t ic ism give n d u ri n g  the w r i t in g  o f  t h i s  
p a p e r  by D r  J oh n  Pea rson of O x ford and' Sungei  B u l oh ,  M a l ays ia ,  D r  S .  S .  P a n d y a  of the  J . J .  
G roup o f  Hosp i t a l s ,  Bombay a n d  D r  G .  M .  Taori , Depa r tmen t o f  Neu rol ogica l  Sc iences ,  C . M .C.  
H ospi t a l ,  Vel l o r e .  W i t h ou t  the  t i re less and capable  ass i s t ance o f  M r  Ramach andra  R a o  of  S . L. R .  
San a t o r i u m ,  K a rigi r i ,  t h i s  inve s t iga t ion  wou l d  n o t  h ave b e e n  possib l e .  

Reques t s  for repr in t s  m a y  be m a de t o  D .  A .  Ran ney , C h i e f  o f  S u rge ry ,  S . L . R .  San a t or ium 
P.O . ,  via K a tpad i ,  N o r t h  Arcot  Dis t r ic t ,  Tami l  N ad u ,  Sou t h  I n d i a .  

References 

A n t i a ,  N. H . ,  Dive k a r ,  S .  G. and Dast u r ,  D .  K. ( 1 9 6 6 ) .  The fac ia l  nerve in leprosy . I . C l i n ic a l  a n d  
opera t ive aspe c t s .  1 .  1 1 1 1 .  L epr. 3 4 ,  1 03 .  

Bra n d ,  P .  W .  ( 1 9 6 4 ) .  Defo r m i t y  in  leprosy . I n  L e prosy ill Th eory a l l d  Pra c l ice, 2 n d  e d .  ( E d s :  
R .  G .  Coc hrane a n d  T .  F .  Davey . )  B ris to l : J o h n  Wr ight  a n d  S o n s  L t d .  

B ra n d ,  M a rgaret  ( 1 9 6 5 ) .  Wa lch Th ose h"yes: Eye Co mplica liolls ill L eprosy, 2 n d  ed . ,  p .  1 3 . 

Lond o n : The Leprosy M issio n .  
Conley , J .  1 .  ( 1 9 64 ) . Accessory neuromotor  pa t h ways t o  t h e  face .  Trails .  A m . A cad. Oph l h .  & 

0 10/. 6 8 , 1 0 6 4 .  
Co n l e y ,  J .  J .  ( 1 9 7 1 ) . Trea t m e n t  of  f a c i a l  para lys is .  Surg. Clil l .  N .  A m er. 5 I ,  403 . 
Dast u r , K .  ( 1 9 5 6 ) .  The motor  u n i t  in l eprous  n e u r i t i s :  A d i n ico-pa t hologica l  s t u d y .  Ne urology 

(Bom bay ) 4 ,  I .  
Dast u r ,  D .  K . ,  A n t i a ,  N .  H .  a n d  Dive k a r ,  S .  G .  ( 1 9 6 6 ) .  The fac ia l  nerve i n  l eprosy . 2 .  Pa t hology , 

p a t h ogenesis ,  e lec t rom yogra phy a n d  c l i n ica l  co-re l a t ions .  In l .  1. L epr. 3 4 ,  1 1 8 .  

Edge r t o n ,  M i l t o n  T .  ( 1 9 6 7 ) . Surgica l  correct ion of  fac ia l  para lys is : A p lea  for b e t t e r  

reco n s t r u c t i o n s .  A n i l .  Surg. 1 6 5 ,  9 8 5 .  

Ford , F .  R .  a n d  Woo d h a l l ,  B .  ( 1 9 3 8 ) .  Phe nomena  d u e  t o  misd i rec t i o n  of  regenera t i ng fi b res  o f  
c ran ia l ,  sp ina l  a n d  a u t on o m ic nerves .  A rch.  Surg. (Ch icago ) 3 6 , 4 8 0 .  

Harreve l d ,  A .  Van  ( 1 94 5 ) . Re- in nerva t io n  o f  denerva ted  m uscle  fi b res by  adjace n t  f u n c t io n i n g  

m o t o r  u n i t s .  A m . 1. Physiol. 1 44 , 4 7 7 .  
J o b ,  C .  K .  a n d  Desi k a n ,  K .  V .  ( 1 9 6 8 ) . Pat ho logic cha nges  a n d  t he i r  d i s t ri b u t io n  in  per iphera l  

nerves i n  l e p ro m a t o u s  l e prosy . 111 1. 1. L epr. 3 6 , 2 5 7 .  
M agora , A . ,  Sagher ,  F . ,  Chaco,  J .  a n d  A d le r ,  E .  ( 1 9 6 5 ) . A n  e l ec t rod iagnost ic  s t u d y  of  t h e  lower  

m o t o r  un i t  i n  leprosy .  I n l .  1. L epr. 3 3 , 8 2 9 .  
M a r t i n , H .  a n d  He lsper ,  J .  T .  ( 1 9 5 7 ) . Spon t a neous  re t ur n  of  func t ion fo l lowing  surgica l  sec t i o n  

o r  e x c is ion o f  t h e  7 t h  c r a n i a l  n e rve i n  surgery of  p a r o t i d  t u mours .  A n n .  S u rg. 1 46 , 7 1 5 . 
R a n n e y ,  D. A. ( 1 9 7 0 ) .  Peri phera l  n e rve gro w t h ,  regenera t ion  and  recovery of f u n c t i o n .  Ka rigiri 

R e vie w 3 , 6 1 .  

R a n n e y ,  D.  A .  a n d  Furness, M .  A .  ( 1 9 7 3 ) . A de ta i l ed  s t u d y  of t h e  va lue  of t e m pora l i s  t r an sfer 
for lago p h t ha lmos  due to leprosy . Piasi .  R e c o n s lr. Surg. ( i n  press- ex pec ted March 1 9 7 3 ) .  

Satoyos h i ,  E . ,  K inoshi t a ,  M .  a n d  Do i ,  Y .  ( 1 9 7 1 ) . Paradox ica l  m is-re i n n erva t ion phenomenon i n  
cervica l  root les ions associa ted  w i t h  mye lopa t h y .  Paper read a t  t h e  3 r d  Asian a n d  
Ocea n i a n  Co n ference of  Neuro logy , B o m bay . 

S u l l iva n ,  J .  A .  ( 1 9 3 9 ) .  Referred to i n  d i scuss ion by Fowler :  A b n o r m a l  moveme n t s  fo l l o w i ng 
injury to t he fac ia l  n erve . 1. A m . Med. A ssoc. 1 1 3 ,  1 00 3 .  

Taverner ,  D .  ( 1 9 5 5 ) . Be l l ' s  Palsy : a c l i n i c a l  a n d  e l ec t romyogra p h i c  s t u d y .  Bra in 7 8 , 2 0 9 .  

Teasd a l l ,  R .  D .  a n d  Sa l m a n ,  S .  D. ( 1 9 7 1 ) . M ass fac i a l  move m e n t s : E lec t rom yogra ph ic  ev idence 
for  m isdirect i o n .  Neu rology (Min neapo lis) 2 1 ,  6 5 2 .  




