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Insufficien t  at tent ion has been given to the loss of hypothenar funct ion in u lnar  
nerve para lys is .  Whi le  restoration of a normal  seq uence of grasp and a strong pinch 
are o f  paramount  i m portance i n  a l l  pat ients ,  i t  is a lso i m port ant  in  certain cases  to 
give a cosmetical ly acceptable shape to the  hand for purposes of  co m m unicat ion -a 
l ong-n eglected function of the hand . Reference is made to a new technique using 
the extensor d igit i  m in imi  which , by reco nstruct ing the transverse metacarpal arch 

not only has cosm et ic val ue , but  also produces a useful 5 -finger p inch .  Being an 
ex tensor,  i t  cannot  impro ve strength of gri p -a th ird funct ion of  the hypothenar 
m uscles - b u t  increased grip strength per se is not necessar i ly desirable in  anaesthet ic 
hands .  Final ly ,  the co m pl e x  interre lat ionship between the  mobi l i ty  of t he 
transverse metacarpal  arch and the e ffect  of l u m brical replacement  proced ures is 
br iefl y  d iscusse d .  

Grasp and pinch are the two most use fu l fu nct ions of the hand . The hand is a lso a 
sense orga n .  But  an oft forgot ten use of the hand is in co m mun icat ion (Table I ) . 

T A B L E  I 
Fo ur fu n c tions oj' rhe hand 

I .  G rasp 
2. Pinch- d igi t s 2 ,  3, and 5 
3 .  As a sense orga n 
4 .  Com m u nicat ion of ideas 

For this purpose the hand m ust  have graceful  mobi l i ty and a pleasing shape . A 
badly ·shaped hand has l i mited fu nct ion as a mean'S of com municat ion . Th is  fac t  i s  
part icu larly  i m porta n t  i n  countr ies where there is s t i l l  a serious degree o f  socia l  
reject ion of  l eprosy sufferers,  for the shape of  the hand may communicate the 
fac t  that the speaker has  leprosy . Therefore ,  i t  is esse n t ia l  that  i n  the pract ice of 
leprosy reconstru c t ive surgery we should d irec t  our e fforts toward the e l iminat ion 
of  such cosmet ic  defects ,  whi le at the same t ime restoring a normal sequence of 
grasp and a strong p inch .  

We  cannot  speak of  form as d i s t inct  fro m  funct ion ,  for in  order to fu nct ion 
wel l  as a means o f  commun icat ion the hand m ust have a cosmet ica l ly  acceptable 
form . The value of this part icu lar  funct ion wi l l  vary accord i ng to the role of the 
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pa t ient  in soc iety and the degree of acceptance or reject ion  he is l i ke ly  to 
ex perience . I t  wi l l  there fore be of so l i t t le va l u e  to a farmer in a socie ty that  
accepts  l e prosy pat ients  as not to mat ter ;  but  to one who is d a i ly  e xh ib i t i ng  h i s  
hands to a more host i l e  socie ty ,  e . g .  a bank  c lerk  in an u rban area , the shape o f  h i s  
hands w i l l  determine whether or n o t  he is accepted for e m ploy m e n t .  

Standard operat ions  are ava i lab le  for l u m b rica l  re p lacement  and for restora t ion 
of  thumb act ion . In  those operat ions designed to im prove grasp and p inch . the  
importance of cosmesis is genera l ly  recogn ized . Efforts  are  a l so be ing made to 
restore sensat ion where poss ib le -a l tho ugh much more re mains  to be  done in  this  
fie ld .  But  i n  a l l  our  operat ions we neglect  the i m portan t funct ions  of  the 
hypothenar m uscles ( Table 2) .  Th e restora t ion of hypothenar fu nct ion is 
i m portan t  in  a t tempt ing  to restore the fu nct ion of  grasp and pi nch as wel l  as to 
i m prove appearance .  Perhaps a too br ief  acco u n t  of  the reason for this is given 
abbve , but a more adequate descri p t ion wi l l  be pub l ished shortly ( Ranney ,  
1 9 73b ) .  

COS M ES I S  

T A B L E  :2 
Fo u r  fu n c t iol ls  of hyp o t h enar m u scles 

I .  C os mes is - S h a pe of  t h e  h a n d  
2 .  O p p osi t i o n - L i t t le f inger  t o  t h u m b  
3 .  G rasp - I n c reased press u re 
4 .  Gras p - A ugm e n t e d l u m b r i c a l  a c t i o n  

Function o f  the Hypo thenars 

One of the cosmet ic  d e fects in  u lnar paralysis is fl a t te n i ng of  the transverse 
metacarpal arch due  to paralysis of the hypothenar m uscles .  Th is can be usual ly 
aggravated by surgical correct ion o f  c lawing of  the fingers. The reason for this  i s  
given below ( Fig. I ) . 

Fig.  I .  A normal left hand and a right hand with arch reversal fo llo wing a satisfactory 
extens or-flexor many-tailed operatio n .  



1 9 8 D. A. R A N N E Y  

N o rm a l  a p pe a ra n ce ca n be  restored by a new o pe ra t i o n  to reco n s t r u c t  t h e  
t ra n sverse m e t a ca rp a l  a rch ( F ig.  2 )  ( R a n n ey ,  1 9 7 3a ) .  

Fig . 2 .  Appeara n ce o f  the arch after tendon transfer t o  restore h y pothenar  fun ct ion - normal  
appearance restore d .  

P INCH 

Cosmesis is not the on ly  reason for wa n t i ng to restore the fu nct ion of the 
hypothenar m uscles .  Any operat ion which increases the curvature of  the 
transve rse metaca rpal  arch s im ulates the act ion of opponens d ig i t i  m i n i m i  m uscle 
by bringing the l i t t le  finger into a funct ional  re lat ionship with the thumb ( F ig .  3 ) . 

As Ant ia  poin ted out  at the I n ternat ional  Leprosy Colloqu i u m  held in Bors te l 
(Ant ia ,  1 9 7 1 )  the possess ion of a 5 -finger p inch is most i m portan t .  Not only is i t  
usefu l  i n  Eastern coun tries whi le  eat ing  rice , b u t  is  also he lpful  i n  any  soc iety in  
p ick ing  up objects which appro x i mate to  the  s ize  of the pal m .  

G R I P  P R E S S U R E  

A third funct ion of  the  hypothenar m uscles is  to improve gr ip  pressure by 
protract ion o f  the fi fth metacarpal . I ncrease i n  grip pressure has not  so far been 
achieved . In crease i n  pressure i n  the anaesthet ic  hand i s  not  necessari ly  a good 
thing,  b u t  a more equ i table d istribu t ion of  pressure m ight be  At prese n t  we are 
s tudying patterns of  grip pressure , but it is  too ear ly to com me n t  on this as ye t .  

A U G M E NTATION OF L U M B R I C A L A CT I O N  

Fourth ly ,  the hypothenar  m uscles augment the l u mbrical  act ion of the r ing and 
l i t t l e  fingers. I t  i s  noteworthy that i n  cases of recurre n t  c lawing ,  of  which there 
are many poss ible  causes, rec u rrence i s  most often seen in  these two fingers that 
have mobi le  CMC jo in ts .  In any mu l t iple-jo int  system i t  is  necessary to have each 
mobi le  joint under control  to prevent  deve lopment  of a z ig-zag d e formity 
( Landsmeer,  1 9 5 8 ;  Stack and Vaughan-J ackson ,  1 9 7 1 ) . For instan ce , in  l umbrical  
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Fig.  3 .  The achieve men t of t he 5 -finger pinch after operation to restore the transverse 
metacarpal  a rch . 

paralysis the metacarpo-phalangeal jo in t  goes into hy perextension s ince there is  
no independent  flexor of this joint (F ig .  4) .  The secondary resul t  of th is  i s  fle x io n  . 
of  the  interphalangeal joints ,  and  clawing results .  By restricting metacarpo
phal angeal h y perextension , e i ther with a tendon transfer ( F 3 )  or by passive 
mea ns ,  the pu l l  of the finger extensor is  transferred to the i n terpha langea l  jo in ts 
and the zig-zag phenomenon is e l im inated . However,  th is  e x t ensor force may be  
d issipated in extend ing  the  carpo-metacarpal jo ints  i f  these jo ints  are mobi le . 

Of course,  we al l  know tha t ,  with "su ffic ient"  tension on the lumbrical  gra fts 
to the l i t t l e and ring fingers, recurrent  clawing can be prevented , even i n  hands 
with a very mobi le  arch .  B u t  in  so doing the arch i s  flattened or even reverse d .  
This i s  a passive means of control l ing t h e  arch -permanen t ly  reversing i t  and 
keeping i t  that way.  I be l ieve there is  a way which in som e cases (not al l)  m ay be  
bet ter  and that  i s  to add Landsmeer's third force , a tendon transfer to contro l  
mobi l i ty  of t h e  arch . 

Figu re 5 i l lustrates the fact  that even passive restrict ion of metacarpo
phalangeal jo int  extension can cause arch reversal .  This pat ien t ,  a boy , had a 
Zancoll i  capsulorrhaphy of the lit tl e  finger.  H e  had had clawing of the  other 3 
fingers when I saw h i m  for the first t ime .  Note that in the open hand pos i t ion he 
has a considerable  d egree of l im i tat ion of e xtens io n .  
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P I P  

F, F 

C M C  

o 
Zig - zag Corrected 

Fig.  4. When a third force is added the zig-zag defor mity , in this case c lawing of the finger ,  is 
corrected . 

Note that he has also developed a severe arch reversal ( Fig. 6 ) .  Th is  is d ue to 
the fact  that the e xtensor digit i  m in imi  i s  so severely restricted in  i ts ab i l i ty  to 
extend the metacarpo-phalangeal joint .  The un used force is t ransferred to the 
fifth carpo-metacarpal joint ,  ex ten ding i t  and reversing the arch . Srin ivasan 
reports a similar case .  

I t  was  th i s  case that  led the presen t  author  to consider using the extensor d igit i  
minimi as a correct ive force , while at  the same time removing i ts  defo rming action 
on the transverse metacarpal arch . A deta i led  description of the techniq ue is  
reported elsewhere ( Ranney , 1 9 73a) and i t  is important to follow these d etai ls  in 
the performance of  this operat ion . 

I N TE R R EL AT I O N S H I P  BETW E E N  A RCH A N D  LUM B R IC A L  REP LACE M E N T  

Operations t o  reconstruct the transverse metacarpal arch have yet  to be tried 
on a large scale prior to lumbrical replacement .  Theore tically ,  a t  least , i t  should 
help to preven t  recurre n t  clawing ( Ranney,  1 9 73b) .  In  the surgically corrected 
ulnar claw hand , t he e xtensor e xpansion is drawn pro ximally by the combined 
action of  the finger e x tensor tendons and the lumbrical  replacement grafts .  This 
effective ly s traightens the interphalangeal joints  and prevents h yperextension of 
the metacarpo-phaleangeal jo ints  in  the index and long finger.  But the motor to 
these fingers is shared in com mon with the ring and l i ttle fingers . Sin ce the 
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Fig .  5 .  Open  hand posi t io n  sho w ing a considerable d egree of extension l i m i ta t ion fo l lowing 
Zancol l i  Capsulorrhaphy wi th  t he met acarpo-phalangeal jo int . 

metacarpals of the ring and l i tt le  finger are mobile they can move backward in to  
e xtension at  the carpo-m etacarpal jo ints .  The resu l t  i s  that  ins tead  of pul l ing the 
sleeve-l ike  ex tensor apparatus ( Li tt ler ,  1 9 6 7 )  pro x i m ally on  t he m ,  the media l  2 
fingers and their  metacarpals are pulled backward s  without  suffic ie n t  e xtension of  
the  in terphalangeal jo ints  tak ing  place . This  can occur  after the e x tensor-Oe xor 
many-tailed operat ion as wel l  as after the extensor-extensor procedure ,  a l though 
the reversal is greater i n  the latter si tuat ion  because a second factor is operat ing 
( Ranney , 1 9 7 3 b ) .  

There are two possib i l i t ies  for remed ying this  s i tuat io n ,  as Landsmeer po in ted  
o u t  many years ago -either supp ly  a th ird force , or restr ict  the mob i l i ty of the 
ex t ra jo int  by passive means ( Landsmeer,  1 9 5 8 ) .  The fifth metacarpal can be 
pulled forward wi th  an  act ive t ransfer ,  dragging the fo urth in i t s  wake . For this  
purpose I prefer the extensor-d igit i -m i n i m i  transfer .  The alternative is  to put  
suffic ient  tens ion on the media l  two s l ips  so that the fourth and fifth 
carpo-metacarpal j oi nts are permanent ly  extended and the arch permanently 
reversed . 

Conclusion 

I t  i s  n onsense to think that , in  a com ple tely denerva ted hand , we can with 2 
tendon transfers completely replace all the more useful fun ct ions of 1 9  in tr ins ic 
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Fig.  6 .  View of  the arch after Zan col l i  capsulorrha phy ; same pa t ien t  as in F ig .  5 .  

muscles .  Restorat ion  o f  thumb opposi t ion  and lumbr ical act ion i n  the fingers i s  of 
param o u n t  i m portance .  But ,  i n  add i t ion  to this ,  at  least three of the funct ions of  
the  hypothenar m uscles can and somet imes should be restored by an opera t ion  to 
con trol  transverse metacarpal arch mobi l i ty . An terior transposit ion of the 
extensor digi t i  m i n i m i  can do  this .  TIle author has not been e n t irely sat isfied with 
this proced ure in  a l l  cases . Perhaps bet ter operat ions can be devised . The 
i m proved appearance and achievement  of a 5 -finger p inch are usefu l  in those 
whose occupat ional  s tatus req uire i t .  Howeve r ,  the operat ion is not  needed in al l 
cases ,  as the m ajority of the pat ients  are rural  l abourers. But  if two of these 
funct ions of the hypothenars ,  namely cosmesis and a 5 -fi nger p inch .  a re not  
req u i red , i t  should be rea l i zed that  some type of s tab i l izat ion of the mobi le  
metacarpals m ust  be achieved in order  to preve n t  recurrent  c lawing of  the l i t t l e  
and r ing  fingers. Such stabi l izat ion can  be achieved by applying more te nsion on 
the two medial  l u mbrical grafts and accepting the inevitable fl at ten ing ,  or even 
frank reversal , of the arch that wi l l  resu l t . 
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