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Krukenberg Am putationplasty

for Loss of the Hand
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M.B .(Cape),  F .R .C .S .(E d in .) ,  F .R .C .S .(E ng .)

Plastic an d  R econstructive  Surgeon , D u rb a n .

C h ild ren  u n fo r tu n a te  eno u g h t  to  be bo rn  with only  one 
hand  certainly learn to lead v ir tually  no rm a l  lives as the 
sound  h and  learns to m as te r  the challenge o f  m anua l  
dexter ity. C h i ld ren  bo rn  w i thou t  hands  certainly learn to 
use their  feet for  the basic requ irem ents  o f  living, such as 
feeding. O n  the o th e r  h and  adu l ts  u n fo r tu n a te  enough  to 
loose one  limb certainly suffer a cons iderab le  disability.  
They c a n  well m an ag e  with a  single no rm a l  hand .  T he  
adult  pa tient  w h o  has suffered a  loss o f  b o th  han d s  finds 
that  they a re  unab le  to  cope with the basic requ irem ents  o f  
life such as feeding,  washing o r  the basic san i ta ry  functions 
o f  life.

D u r in g  the  F irs t  W orld  W ar ,  som e G e r m a n  t ro o p s  when 
they caught  civilians pilfering a rm y  proper ty  penalized these 
people  by c h o p p in g  ofTboth their  hands  a t  the wrist. T o w a rd s  
the  end  o f  the war there  were a  cons iderab le  n u m b e r  o f  
patients w ande r ing  a ro u n d  E u ro p e  w ithou t  hands .  K r u k e n ­
berg devised  a n  o p e ra t io n  to prov ide  these pat ien ts  with  a 
simple p incer  which enab les them to  fulfil the p r im a ry  
func t ions  o f  life.

In  the K ru k e n b e rg  a m p u ta t io n p la s ty  o p e ra t io n  the  fore­
a rm  is divided in to  radial an d  u ln a r  po r t io n s  (p h o to g rap h  
N o .  ]) ,  th e  two work ing  toge ther  in a  m ov em en t  which is 
up  an d  d o w n  pincer r a th e r  t h a n  ro ta to ry .  It applies to  only 
forearm  s tu m p s  an d  the  m in im u m  length required  for  the 
sa t is factory  pe r fo rm ance  o f  this o p e ra t io n  is 17 cm s f rom 
the  lateral  epicondyle.  A second requ irem ent  is th a t  the 
skin o f  the  fo rea rm  should  be vir tually  no rm a l  with a 
sensory  supp ly  to the  a m p u ta t io n  scar. T h e  th ird  requ irem en t  
is th a t  the pat ien t  should  have been u n fo r tu n a te  en o u g h  to  
have sus ta ined  a  bi lateral  am p u ta t io n .

T h e  sk in  o f  the  fo rea rm  is incised in  such a  fash ion  as to  
leave tw o  long  str ips o f  n o rm a l  skin, o n e  o n  the  radial and  
on e  o n  the u ln a r  border,  o f  the  fo re a rm .T h e  la te ra lcu tan eo u s  
nerve o f  the  fo rea rm  will supply  sensa t ion  to  the  radial 
c o m p o n e n t  an d  the medial  c u tan eo u s  nerve o f  the  forearm  
will supp ly  sensa t ion  to  the u ln a r  co m p o n en t .

Fig. 2 Skin with a sensory nerve supply is rotated (o the inner 
sides o f  the pincer. The raw areas are covered by free skin 

grafts.

T h e  distal rad io -u ln a r  jo in t  l igaments a re  then  divided 
an d  the muscles o f  the  fo rea rm  o n  bo th  the vo la r  and 
dorsa l  surfaces a re  carefully  separa ted  while the interosseous 
m e m b ra n e  is carefully  divided until  the  b one  ends  spread 
widely for a  d istance  o f  5 inches.  T h e  rad ius  spreads  f rom 
the  u ln a r  by the  bi-ceps muscles,  the  ex tensors  o f  the  wrist 
an d  the brachial radial is muscle. T hese  a re  lett with  the 
radius. T h e  flexocarpi radialis muscle  a n d  p ro n a to r  teres 
are  also left with the rad ius  to  help it squeeze agains t  the 
u lna r  which it does  with m o d era te  s trength. T h e  muscles are 
no t  removed because the j aw s  o f  the p incer  m ust  be 
vascularized to  keep w arm . T h e  skin flaps a re  then  par tially  
lifted a n d  ro ta ted  o n  to  the  inner aspect o f  the pincers over  
the  tip. T h is  will p rovide  sensa t ion  to  the p inch ing  surfaces 
o f  the  t ips o f  the jaws. T h e  rem ain ing  raw areas o f  muscle 
belly tha t  have been exposed a re  covered by thick free skin 
grafts . (Ph o to g ra p h  N o. 2.) T h e  first dressings a re  carried 
o u t  a f te r  a b o u t  10 days  a n d  one  w ould  expect this w o u n d  to 
be healed at  between 2-3 weeks. Im m edia te ly  following 
healing the  patient  shou ld  s ta r t  the p ro g ra m m e  o f  re­
e d u ca t io n  to  use the pincer  for norm al functions.  ( P h o to ­
g ra p h s  3 and  4.)

T h e  func t ion  o f  the  p incer  is to  separa te  the rad ius  and 
u ln a r  using a  mixture  o f  p ro n a t io n  an d  s u p e rn a t io n  o f  the 
rad ius  o n  the ulnar . T hey  will always lose pa r t  o f  their  span. 
T h is  will decrease d o w n  to  a d istance  o f  perhaps  \-\-2  inches. 
T h ey  learn  at  least reasonab le  dexteri ty  a n d  at  least a 
m o d era te  degree o f  pow er  in the  pinch grip. O n e  would 
expect  these pat ien ts  to  learn  to use these pincers at  least 
sufficiently adequa te ly  to  fulfil the  n o rm a l  func t ions  o f  life 
a n d  m an y  learn  to  hold  a pen  to write an d  e a rn  a  living with 
this s tum p.

T h e  results a re  not  how ever  cosmetically acceptable ,  but 
the  pat ien ts  a re  well pleased. (P h o to g rap h  N o. 5.) The 
ab il i ty  to  feel between the  j aw s  o f  the p incer  usually  far 
ou tw eigh  the  advan tages  o f  a n  artificial limb. T h is  opera t ion  
is very p o p u la r  in G e rm a n y  where  it has p roved  necessary 
t o  rehab il i ta te  m a n y  pat ien ts  w ho  have lost  bo th  their  hands  
d u r ing  the  war. A t  the  O scar  H elene  H erm  Hospita l  700 of  
these ope ra t io n s  have been carr ied  ou t  since 1938.

T h is  o p e ra t io n  is no t  su itable  for  a patient  with on e  no rm al  
ha n d  as he will no t  use it. F o r  th e  blind it m ay  be necessary 
for  th e m  to  feel with the  t ip  o f  the ir  s tum p .  Part icularly  
with the  do u b le  a m p u tee  the  K ru k e n b e rg  w orks  better, 
faster  a n d  m o re  efficiently t h a n  does  even the  bilateral 
cineplas ty  am pu tee .  Also when desired for heavy w ork  a 
regu la r  prosthes is  with split h o o k s  may be w orn  over  the 
d o u b le  s tum p.

Fig. 1 Radius and Ulnar are split apart.
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