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Some Contributions to Surgery of the Hand*
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I M A K E no  apology for discussing a  subject as humble as 
the hands; m uch original thought and genuine progress 

have come from  the application o f sincere study and accurate 
observations on the meanest problems. M oreover, because 
of its im portance to m ankind, the hand has attracted the 
attention o f surgeons throughout the years.

Johannesburg—and the University o f the W itwatersrand 
— has reason to be proud o f its contributions to the anatom y 
and surgery o f the hand. F o u r theses have been written 
by its sons, namely, M r. Jack Allen, M r. T revor Jones,
Mr. H . Gaylis and myself. Mr. Lee M cG regor’s Synopsis 
o f  Anatom y  has fu rther contributed to the anatom y of the 
hand.

M uch o f the w ork to  be discussed in this paper was done 
J8 years ago. A t th a t time, Kanavel and Shaw’s valuable 

"contributions on the hand had been published alm ost as 
long again before.

The character o f  an anim al is reflected in the structure of 
the upper limb. T he activities o f civilised man and his 
pursuits as w orkm an or artist are reflected in the close 
brain-eye-hand correlation that is m an’s chief characteristic. 
The distal articular surface o f  the m etacarpo-phalangeal 
joint, in particular, is different in man as com pared with 
apes; so, too , are the  m etacarpal heads. A part from  the 
more powerful opposable thum b o f m an, the main difference 
between the hand o f m an and ape are to be seen in the 
m etacarpo-phalangeal joints. T he hum an being has m ore 
side movement in flexion than  the limited up-and-down 
movement in apes, to favour thum b-index sensory and m otor 
approxim ation and the form ation o f a fist.

I t  behoves surgeons to  be interested in hand surgery. 
Today there is a vast am ount o f  industrial W .C.A. hand 
surgery that required treatm ent according to the highest 
tenets o f our profession. It is only through the surgical 
teachers that basic knowledge concerning hand surgery is 
handed on to our students. H and surgery has become a 
casualty problem , and surgeons who practised in the ‘golden 
era’ o f hand surgery, when a t least 20%  o f hospital beds 
in surgical wards were occupied by hand cases, m ust realise 
that a low ebb has been reached in the teaching o f hand 
surgery.
. H and surgery is the meeting place for m any branches o f 

medicine. H ere the general practitioner, general surgeon, 
orthopaedic surgeon and plastic surgeon can show a common 
interest; and the physician, neurologist and derm atologist 
are not excluded.

In  this paper I  shall discuss why a hand goes wrong under 
treatm ent, and how we can endeavour to put it right. ^

THE FIXED CLAW HAND

In this type o f case (Fig. 1) there is practically no movement 
at the interphalangeal (IP) joints, the wrist is flexed and 
possibly fixed, the thum b adducted, the m etacarpo-phalangeal 
(MP) jo in ts extended. There is wasting, deform ity and 
severe loss o f function. The only help 18 years ago was 
from Kanavel, who showed in 1929 that a hand allowed 
to be in a bad position develops a fixed claw hand, whereas 
a hand in the position o f function recovers. H e said that 
in infections the invasion spreads up  the lumbrical canals, 
round the capsule, and that this causes a fixed claw hand. 
A part from  infection, however, this condition is seen in
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burns where only skin is involved, and in immobilised hands.

F or instance, it has been seen after a  wrist dislocation, in 
severe crippling pain after herpes zoster, and in radial palsy, 
single extensor tendon injuries and o ther lesions not related 
in any way to infection.

Intrinsic Muscles on M ovement Vary in Position and Function.

Studying the M P joints, let us note that the distal articular 
surface is an extended structure consisting not only of the 
distal bony articular surface but also o f a thickening o f the 
volar capsules—the palm ar ligament. This receives on its 
sides a special portion o f the collateral ligament and a portion 
of the insertion o f  the dorsal interossei. Dissections during 
anatom ical courses do  not involve study of this view o f  the 
anatom y, and m uch is lost thereby. (See Fig. 2, A and B).

This extended distal articular surface glides over the 
m etacarpal head from  extension to  flexion and, by reason 
of the direct and indirect attachm ent to it o f the dorsal and 
volar interossei, the line o f axis o f  the muscles and the 
functional activities vary according to  the particular position 
a t the time.

Fig. 2. (A) R igh t index finger, d ista l a rticu lar structures.
(B) M iddle finger d ista l a rticu lar s tructures.
J, E xtensor tendon. 2, T ransverse fibres o f  aponeurosis. 3, Proxim al 
articu lar surface o f  phalanx, 4, D o rsa l interosseous m uscle. 5, V olar 
interosseous muscle. 6, F ib rous connection  to  palm ar fascia and fibrous 
flexor sheath . 7, C o llateral ligam ents. 8, P o rtion  o f  co llateral ligam ent 
form ing palm ar ligam ent. 9, L um brical muscle. 10, D eep transverse 
palm ar ligam ent.

In extension the dorsal interossei can abduct, but otherwise 
they tend to pull the articular surfaces together and jam  the 
palm ar ligam ant against the m etacarpal head.

The volar interossei m ay actually hyperextend and adduct 
the fingers, and this is the position usually seen in the late 
fixed claw hand where the dorsal interossei seem to  have 
wasted through inactivity, and the volar interossei show a
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Fig. 3. C hanging position o f dorsal and volar interossei in extension and 
flexion.

Fin 4 (A) In  the low er figure the callipers m easures the d istance from  the centre o f  origin og the collateral ligam ent to  a line projected from  the articular 
surface o f  the head  as seen form  the side. A n  im aginary  arc is then  described (as show n in the upper picture) which shows tha t the convexity ol tne 
a rticu lar surface o f  the head  coincides with the low er part o f  the arc up  to  the line corresponding to  the centre o f  the long axis o f  the bone. T h e r e a l t e r  
th e  line o f  the a rticu lar surface falls aw ay w ithin the arc, thus explaining why the co llateral ligam ents are  tau t on flexion and  relaxed in extension.
(B) C ollateral ligam ents o f  M P jo in t in  3 positions.
Fig. 5. (A) Fixed claw hand.
(B) R elaxation  o f  dorsal fibres o f  co llateral ligam ent in  extension o f  M P joint.
(C) D o rsa l in terosseous muscle pulling jo in t surfaces together in extension.
(D ) V olar interosseous m uscle hyperextending (and adducting) the M P jo in t.
Fig. 6. (A) H an d  in  position o f  function.
(B) C ollateral ligam ent ta u t in  flexion o f  M P jo in t. , _
(C) D orsa l .in terosseous m uscle in position o f  m echanical advantage (in flexion o f  M P jo in t).
(D ) V olar interosseous m uscle (and lum brical). N o te  changed function  o f  volar interosseous muscle in flexion.
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dom inance over the dorsal interossei and produce the 
characteristic deformity.

In  flexion the dorsal interossei assist flexion and lateral 
movements. T he volar interossei will also partake in 
flexion o f the M P jo in ts. In extension, m aximum contraction 
will produce m inimum m ovement, whereas in flexion 
minimum contraction will permit a maximum m ovement and 
assist recovery. T his concept o f  altering anatom y and 
function in different positions gives a  dynamic concept to 
the study o f the hand, with constant variations and changes 
in mechanics and functions (Fig. 3).
Collateral Ligamants.

W hen there is extension and hyperextension o f the M P 
joints, the dorsal fibres o f the collateral ligam ants are relaxed, 
but in flexion the fibres are taut. In the IP  joints, the 
collateral ligam ent is broad and the head is m ore circular, 
so that the arc o f the fibres is such that with any position 
of the IP  jo in t some fibres are relaxed. These joints, therefore 
may become stiff in any position if kept in that position 
long enough, whereas it is safe to keep a M P jo in t flexed 
as long as one likes. (See Fig. 4, A and B.)

In  prolonged imm obilization o f fingers in extension, 
especially of-the ring or little fingers, a snap will take place 
from extension to flexion on sustained pressure, and vice 
versa. This is the ‘snap phenom enon’, due to  stretching 
of the collateral ligam ant over the m ost prom inent point 
of the m etacarpal head. Microscopically, it is seen in such 
a case that a bunching up o f the fibres o f the collateral 
ligament has happened, and this is seen too in the nuclei. 
The fibres are wavy instead o f straight, the nuclei also 
wavy and closer together— bunched up, as it were—and 
corresponding to the clinical state o f  fixation.

W hen a  M P jo in t gets stiff from  imm obilisation in exten
sion, the palm ar ligament is jam m ed against the m etacarpal 
head through the pull o f the dorsal interosseous insertions, 
and attem pts to flex the jo in t are ineffective and only a 
‘pseudo-flexion’ will take place. The dorsal part o f the jo in t 
may be stretched open, but there is no gliding o f the distal 
articular surface over the head of the m etacarpal into 
flexion.
Fully Developed F ixed Claw Hand.

Fixed claw hand is a fully developed deform ity dependent 
on an accum ulated disability associated with the  effects of 
wrist drop, prolonged extension of the M P joints, and 
inadequate movem ent o f the finger joints, as follows:

1. M P  joint extension alone will result in fixation in that 
position (collateral ligam ent shortening), with (a) pseudo
flexion (dorsal interosseous palm ar ligament insertions),
(b) snap phenom enon (collateral ligament shortening), 
Ac) muscle wasting (disuse atrophy), and deform ity (muscle 
dominance o f volar interossei).

The lesion may apply to one finger only, but usually more 
than one are affected as the neighbouring jo in ts in relation 
to the pathological one(septic arthritis,m etacarpo-phalangeal 
fracture, single extensor tendon injury adhesions) also 
become affected. W hen the wrist can be extended, and the 
fingers are therefore strong and the thum b opposed, the 
disability applies only to the M P joints, but the wrist position 
is the key to the further and m ore severe state, when stiff 
fingers and adduction o f the thum b are superadded.

2. Wrist drop produces the following developments:
(a) I t  allows extension o f the M P jo in t through the pull 

on the extensor tendons and slack o f  the flexor tendons 
and lumbricals, and, even if there is no local pathology, 
fixation may occur through wrist drop alone, m aintained 
through neglect or continued pain. This is seen also in m any 
other lesions that are associated with wrist drop maintained 
for a long time. The position o f ease is not the position of 
function. Any hand allowed to assume the position o f ease, 
with a supported elbow, will fall into that dreadful position 
o f wrist drop and extended M P joints. And how much 
worse it is if  pain o r cum bersom e dressings restrict move
ments as well !

(b) Power is lost in the fingers because the flexor tendons 
are slack. W eak movem ents a t the IP  jo in ts w ithout full 
range will lead to  stiffness and eventually fixation o f the 
finger joints.

(c) The thum b extends and adducts from extensor tendon 
pull and slackness o f the short thum b muscles o f  the thenar 
eminence. W hen the long flexor o f the thum b contracts and 
the IP  jo in t o f the thum b now flexes, the thum b is adducted 
further, with tightening o f the long extensor o f the thum b 
and ‘bow-stringing’ o f  the thum b further into adduction.

The picture o f  the fully developed fixed claw hand is 
thus one o f fixed M P jo in ts in extension, a trophy and 
deform ity, wrist drop, weak, partially-fixed IP joints, and 
a fixed adducted thum b.

The anatom ical explanation o f the progression to fixed 
claw hand is the opposite o f that involved in the process o f 
recovery o f  a hand in the position o f function. (See Fig. 5, 
A, B, C  and D , and Fig. 6, A, B, C  and D.)
Treatment.

M P jo in ts in flexion never get stiff, and early recover 
movement. Extension o f the wrist assists M P jo in ts to flex, 
gives power to fingers, and allows the thum b to become 
opposed and to recover in that position.

In a  bad hand, one m ust get the wrist up, and the IP  
jo in ts moving. In the early stages o f an impending claw 
hand, get the M P jo in ts forward into flexion. It has been 
said that there is no treatm ent for a  fixed claw hand. This 
is not true. D orsal fibres o f the M P collateral ligaments 
can be cut, or the collateral ligamants m anipulated by 
flexing the MP joints, and the hand can be pu t up in a posi
tion o f function. This m ust be m aintained for m onths; 
and the patient will recover useful hand function.

In  the worst hands, start with the M P jo in ts m aintained 
in flexion by the use o f plaster o f  Paris; the IP  jo in t can 
then use the plaster cross-slab as leverage, with or w ithout 
elastic traction. The wrist is well extended to  give full 
power to  the IP jo in t movem ents through the flexor tendons. 
The thum b is opposed. This position may be m aintained 
for weeks. In one case®, the plaster o f  Paris was left on 
for 2-3 m onths; full recovery took place.

Physiotherapists frown and plead for removal o f the 
plaster o f Paris. This is done when recovery is on its way. 
W rist drop  and m obility certainly aid recovery o f extension 
and the return o f M P movements, with the altering position 
o f the wrist, but it is my experience that this will always 
come if the M P jo in ts have been kept in flexion. They cannot 
get stiff in this position, unless skin scars or tendon scar 
to skin is present in the palm. ,

I t  is im portant to  recognise the hand in early stages o f 
fixation. If resistance to  flexion is encountered a t the 
M P joints, act a t once, and m anipulate the M P jo in ts into 
flexion and maintain them so for about a week; the recovery 
will be dram atic.

FINGER DEFORMITIES 

Finger Deformities from  Hyperextension o f  the Proximal 
Interphalangeal joints with Flexion o f  the Distal joints.

This condition m ay occur from  m any causes. K aplan has 
stated that if the capsule o f  the jo in t ruptures hyperextension 
occurs, bu t an analysis o f  cases shows the following:

(a) Physiological. Some people can flex the distal IP 
joints while still m aintaining the proximal IP  jo in t extension. 
This is the reverse o f norm al, in which flexion occurs first 
in the proximal jo in t and the lateral bands ‘button-hole’ 
over the sides o f the jo in t to give length to  the extensor 
tendon for subsequent flexion of the distal jo in t. W hen the 
distal jo in t is flexed first, the lateral bands are tautened into 
extension, and ‘bow-string’ the proximal IP  jo in t into 
hyperextension.

(b) Burns. In burns, scar under the distal jo in t will 
produce this deform ity; so will scar over the proximal 
phalanx, which prevents the lateral bands ‘button-holing’, 
so that the distal jo in t starts to  flex.

* Illu stra ted  at the m eetings by a diagram .
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(c) Diipnuien'.t Com ra n  w e . This  deform ity  has also 
been seen in D u p u y tre n 's  con trac ture .  W ha t  happens  is 
that  the proximal IP jo in t  overcomes the scar  on the volar 
surface.  In the pa tient 's  efforts at  extension o f  the lingers 
with the M P  jo in ts  still flexed by the deformity ,  the intrinsic 
muscles overact ,  and  the lateral bands  pass dorsally. In the 
con tinued  m ain ta ined  extension o f  the proximal IP joint, 
flexion o f  the distal IP joints further  bow-str ings ' the lateral 
b ands  do rsa l ly— hence the deformity. (See Fig. 7.)

/’/if. 7. D u p u \ire n 's  conlracturc

F t,p. 8. Post-paraI>iic t\pc o f  h>pcre\tension deformiiN o f  proximal 
IP  joint.

Id) Post-paralytic. A similar  deform ity  has been seen in 
a post-paralytic  case, and  here a weakness o f  extensors  
and  c om pensa to ry  over-function o f  the  intrinsics seems to 
be the basis for the p roduc t ion  o f  an  'in trinsic plus'  hand. 
It is reported that  a similar deformity  som etim es  occurs 
when the p ro fundus  tendon  flexes the distal  IP joint in the 
absenec o f  a sublimis to  flex the proximal IP jo in t— but not 
in my exper ience. (See Fig. 8.)

. Ilienune Immobilization—a new concept.
Binuin-holc deformity  is due  to  loss o f  function  o f  the 

central  slip o f  the ex tensor  tendon .  T he  proximal |p  
jo in t  flexes an d  the distal jo in t  extends.

The repair  o f  this deformity  is surgical,  an d  the results 
often poor .  Simple su ture  is ineffective o r  else results in 
loss o f  function and  stiffness in extension.

There  a re  tw o  functional e lem ents  in the aponeurosis ,  
viz. ( I )  the centra l  extensor m echanism  at  the proximal l p  
jo in t ,  and  (2) the m echanism  for the lateral band,  which 
glides separa te ly  on m ovem ent o f  the distal IP jo in t .  When 
an  extensor  tendon and  aponeuros is  are  su tured ,  at first 
the proximal IP joint shou ld  be immobilised, while union 
occurs  in the su tured  central  ex tensor  tendon .  T h is  takesi 
ap p rox im ate ly  5 weeks, and  one must a llow freedom  of 
movem ent in the distal IP jo in t ,  to keep the gliding action 
o f  the lateral bands. Subsequently , the distal jo in t  should 
be immobilized and the proximal jo in t  allowed free, so that 
the lateral  bands  can  move o v e r th c  sides in the true fashion,  
and  flexion anti extension develop a t  the proximal IP  joint.  
T h e  central  ex tensor  tendon  develops its function of  
ex tending the proximal IP jo in t  in a co-ord ina ted  fashion 
in relat ion to the distal joint .

A lte rna te  finger joint immobilisat ion  has a place in the 
trea tm ent  o f  an y  injury o f  the extensor aponeurosis .

ringer S iiff ness. A case il lustrating the cause  o f  finger 
siiflness, and  the t rea tm ent,  is w or th  mentioning. A young 
lady developed a g lom us tu m o u r  on the pu lp  o f  her  right 
index finger, an d  it was so  painful that  af ter  t rea tm en t  she 
was seen eventually  with a completely  stiff finger in extension. 
There  was no o th e r  cause  than  immobilizat ion.

A flap was tu rned  at the proximal IP jo in t ,  and  the lateral 
and  central  slips o f  the a poneuros is  separa ted  at  this point, 
exposing the dorsa l  fibres o f  the collateral l igaments,  which 
were then separa ted  and  excised from  the underly ing head 
o f  the phalanx.  Flexion becam e possible at this stage, 
and recovery ensued with return  o f  full function.

For  recovery in linger stiffness, the collateral ligaments 
m ust  allow m ovem ent,  e ither  having been stretched o r  cut 
o r  assisted by elastic  tract ion .  A determined patient is 
needed, able  to  co-opera te  in the face o f  p a in :  and  then* 
must be an  extended wrist to  give full power to  flexion b>^ 
flexor tendons free o f  scar  an t f  in continuity ,  and  extensor 
tendons ,  too .  free o f  adhesions, to allow flexion to  occur.

M ISC FLLA N IT O U S  

In two cases o f  totally disabled hands  from crush injuries 
which had resulted in m etacarpal  f rac ture with flexor and 
ex tensor  tendon  fixation to  deep and  skin scar,  and with 
w r i s td ro p ,  M P extension and  fixation, and th u m b  adduction, 
a considerable  degree o f  recovery was possible by the follow
ing measures :  (i) Freeing tendons ,  (ii) resecting por t ions  of 
m etacarpa ls  where scar  an d  deform ity  m ade recurrence 
o f  adhes ions  to  tendons inevitable, (iii) flexing M P  joints, 
(iv) fixation by plaste r  o f  Paris w-itli wrist extension, MP 
jo in t  flexion and  c rossbar  leverage for fingers, (v) elastic 
t rac t ion ,  and (vi) cleetric s t im ula tion  o f  flexors and extensors 
tit an  early stage.

Tendon Transplants and Grafts 
In late poliomyelitis  cases, t(jc results o f  tendon  trans

p lants have been very sa tis factory, com bined  som etim es  with 
ar th rodes is  o f  the wrist.

In spast ic cases, opera t ions  may relieve deformity ,  but 
rarely give m uch im provem ent  in function.
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Skill Coverage.
perhaps  the most  im portan t  advancc  in hand  surgery in 

recent years is the use o f  skin coverage when needed. T im e 
and again early skin placement over tendons ,  bone and 
exposed jo in ts  has saved limb an d  function.

One can  wait a week to  assess the degree o f  necrosis in 
skin and tendon,  etc., for il is not  always possible immediately 
to  assess the degree o f  dam age,  which is a lm ost  a lways more 
than the first impression suggests.  Even a longer  lapse of  
time docs not prevent coverage. W hen  one is in d o u b t  in 
the early stages,  a dressing o f  tulle gras tied over with some 
pressure will a lm ost  a lways ensure a healthy surface on 
inspection a t  the end o f  the week.

In a case seen 18 days after  gross injury, in which the 
dorsal s truc tures o f  the right forearm , wrist an d  d o rsu m  of 
the hand were lost, bone denuded o f  per iosteum  was visible 
including lengths o f  radius,  ulna and  m etacarpals .  Free pus 
escaped f rom the wrist area, and the ring an d  small  fingers 
and the m etacarpa ls  were loose and necrotic.

C a rpal  bones were excised, and  the flexor t endons  could be 
seen f rom  the d o rsu m  bathed in pus. Free d ra inage  was 
established in the palm, and a dressing o f  tulle gras was 
sewn into the place with pressure.

A week later, a large abdom ina l  flap was used as coverage.  
The exposed bones were nibbled until bleeding occurred. 
Healing took place without sinuses and .  within a short 
time, extensor  tendon  grafts to  the ab d u c to r s  and  extensors  
o f  the th u m b  an d  rem aining  fingers could be d one  th rough  
the flaps.

O ne learns f rom this ease that, af ter  18 days  o f  exposure  
o f  bone  and tendons ,  coverage is still possible,  and  this 
has been ou r  experience with o ther  cases o f  exposed bones 
and jo in ts  in neglected co m p o u n d  frac tures and  d islocations 
o f  the ankle and tibia.

Different m ethods  o f  reconstructing  th u m b s  can  be 
accomplished,  such as by skin pedicle f rom the abd o m en ,  
and  later bone graft ing. T ran sp lan ta t io n  o f  a s tu m p  o f  
an um pu ta tcd  middle  finger and m etacarpa l  to  the th u m b  
has been used successfully, and  so  has ro ta t ion  o f  a m e ta 
carpal .  Each case should  be considered in its own merits :  
we are  always assisted by a good patient,  and  the natura l  
adap tab i l i ty  o f  rem aining  digits for practical  use.

S U M M A R Y

In this talk,  an effort has been m ade to explain the a n a to m i 
cal reasons for recovery o f  a correctly  positioned hand  as 
against the deter io ra t ion  to a fixed claw hand  in a poorly 
posit ioned hand.

T he  deformity  o f  hyperextension of  prox im al  inter- 
phalangeal  joints with flexion o f  distal  interphalangeal  jo in ts  
lias been shown to  be due  to  several interesting mechanical
causes.

T he  concept o f  a l te rna te  immobilizat ion  to retain and 
restore finger m ovem en ts  is p ropounded .  Early skin 
coverage by (laps o f  exposed tendons ,  bone  an d  jo in ts  is 
s trongly advocated  at the m om ent  the necrosis o f  covering 
skin is discernable.

T H E  BIRTCHER M EG AS O N V! U LT R A S O N IC  UNIT
To the more than 20,000 physicians now using ultra
sonic therapy in the treatment of a host of acute and 
chronic conditions, this precision instrument adds new 
dimensions of accuracy and treatment ease. 
Descriptives and medical journal reprints on request.
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