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often incomplete.
The traum atic Boutonniere lesion: In this case the 

injury is to the middle slip of the extensor tendon in­
serted into the middle phalanx on  its dorsal aspect. 
W hen this occurs the triangular ligament uniting two 
lateral tendons p rio r to their fusion is also disrupted 
and the proximal interphalangeal joint (P.I.P.), because 
of the absence of an extensor, progresses into flexion. 
This process is slow and due to gradual volar displace­
ment of the lateral bands over the area of the P.I.P. 
joint until they now act as flexors rather than extensors 
of this joint. As the P.I.P. joint proceeds into flexion, so 
the distal interphalangeal (D.I.P.) joint assumes a 
position of extension as a result of the increased 
pull of the displaced lateral bands on their eventual 
insertion into the term inal phalanx. The lesion may be 
grouped into mobile and fixed versions. In the mobile 
version, the P.I.P. joint is still mobile and may be 
passively placed into full extension. In  the fixed version, 
the P.I.P. joint is no longer able to be moved passively 
into extension.

I. Treatment o f the mobile version: This injury should 
be treated aggressively whilst still in the mobile phase, 
and either efficiently splinted, or surgically corrected 
and splinted. Splintage must be m aintained for six weeks.

An efficient splint is one which holds the P.I.P. joint 
in extension, whilst allowing flexion and extension at 
the D.I.P. joint. This action tends to close the gap 
in the triangular ligament and to promote healing and

may be used as a conservative method of treatment.
In  the au thor’s opinion, surgical correction is effective 

and a more satisfactory result is obtained in that the 
correction is anatomical. The P.I.P. joint is transfixed 
with a  K irschner wire which ensures adequate healing 
A fter six weeks the wire is removed and active mobile 
zation is commenced. It often takes up to two months 
for the finger to be completely mobilized.

2. Treatment o f the fixed version: The fixed type ;s 
very difficult to treat and attempts must be made to 
mobilize the finger before operation. Various forms of 
dynamic finger splints are used and all are effective if 
correctly designed and correctly applied. N o surgery 
should be attempted until correction is obtained, if 
correction has to be obtained by surgical means, the 
end result is often extremely disappointing and the 
prognosis of arthrodesis of the P.I.P. joint is a distinct 
possibility.

Bibliography:
Weeks, P. M., Christie Wray, R., (1973). Management y t 

Acute Hand Injuries, C. V. Mosby Company, S-* 
Louis.

Rank, B. K., Wakefield, A. R., Hueston, J. T., (1973). 
Surgery o f Repair as Applied to Hand Injuries, 4th 
Ed., Churchill Livingstone, Edinburgh and London. 

Boyes, J. H ., personal communication.
Kleinert, H. E., personal communication.

THE PHYSIOTHERAPY OF 
FLEXOR TENDON INJURIES TO THE HAND

J. D U  PLESSIS, B.Sc. in Physiotherapy (Stell.)*

Of the 92 non-European and 32 European hand 
patients referred to our Departm ent for Physiotherapy 
during the six month period January to June 1978, 31% 
and 34% respectively had suffered flexor tendon in­
juries, w ith or w ithout nerve and blood vessel involve­
ment. These formed the majority of o u tp a tien ts , since 
any other single type of hand injury amounted to under 
10% of the total num ber of patients treated.

T he causative factors will not be discussed, bu t this 
article will be confined to the description of physio­
therapy treatm ent of flexor tendon injuries following the 
types of surgical repair described in the preceding article 
by L. K. Pretorius.

General considerations to be taken into account when 
treating tendon injuries are: (1) age; (2) infection; (3) 
associated injuries e.g. nerves, fractures; (4) mentality of 
patients; (5) occupation.

Young patients normally do very well, but with elderly 
patients o r patients whose injury has been complicated 
by sepsis, treatm ent must be carried out very carefully 
and may have to be modified to suit the needs of a 
particular patient.

PHYSIOTHERAPY FOLLOWING THE BUNNELL- 
TYPE REPAIR WITH BUTTON

(Zone I - II)
The hand and forearm  are placed in a plaster back-

* Physiotherapist, Tygerberg Hospital, Parowvallei.

slab with the wrist in slight flexion and the metacarpo­
phalangeal (MP) joints in at least 90° flexion. A cling 
bandage fits into the palm, keeping the fingers in a 
position of semi-flexion.

0 - 2  weeks:
No m obilization is carried out save for the slig.vj 

active extension and flexion of the fingers allowed by-'  
the plaster o f Paris (POP) and cling bandages re­
spectively.

2 - 4  weeks:
A t this stage, the cling bandage is removed and active 

extension of the fingers to the lim it of the plaster slab 
is performed. More flexion is now possible but no 
resistance is allowed. Specific passive physiological 
flexion and extension are given to the individual inter­
phalangeal (IP) joints, whilst keeping the relevant MP 
and other IP joints in as much flexion as possible when 
doing the extension. At no time must any stretch be 
afforded the tendon and each passive movement must 
be localized to that particular joint. It is advisable to 
be conservative with passive movement at this stage. 
(See Fig 1.1 and 1.2.)

4 - 6  weeks:
The plaster slab is removed whilst the suture and 

button are retained. Gentle mobilizing oil massage is 
applied to the scar on the finger. No passive stretch is 
as yet applied to the limited joints. One now aims for
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Fig. 1.1. Passive flexion and extension of P.I.P. 
joint m aintaining M.P. and D.I.P. joint flexion.

Fig. 1.2. Passive flexion and extension of D.I.P. 
joint maintaining M.P. and P.I.P. joint flexion.

further active flexion through the inner range without 
giving resistance, although m inim al resistance may be 
given to the distal phalanges. This is purely to act 
as a guide for the movement required. If patients have 
difficulty in flexing the distal interphalangeal (DIP) 
'oints, strong resistance may be given to flexion of 
)e unaffected fingers. Since flexor digitorum profundus 

YFDP) has a mass action, this will also encourage the 
injured finger to move (See Fig. 2).

Frequency of treatment: D aily treatm ent is im prac­
tical since the patients are all out-patients. Provided 
the patient is motivated and understands the need for 
exercising at home between sessions and the physio­
therapist is satisfied that he will not overexercise, treat­
ment is given three times per week.

6 weeks onwards:
This will be discussed under the corresponding period 

after the Kleinert-type of postoperative treatment, since 
treatment principles are similar.

T H E  K LEINERT-TYPE O F POSTOPERATIVE 
R EG IM E

0 - 2  weeks:
Immediately postoperatively, o r a few days after 

suturing, elastics are inserted through the nails at the 
finger tips and attached by means of a plaster to the 
forearm, keeping the fingers in semi-flexion. Exercise is 
commenced immediately the elastics are applied. Patients 
are encouraged to do active finger extension against

the elastics up to the lim it o f the POP. They then 
relax the extensors and let the tension on the elastics 
pull the fingers back into flexion. Since no active 
flexion is allowed as yet, careful patient instruction is 
essential.

The M P and IP  joints must, however, be kept mobile. 
This is achieved by putting the MP joints in as much 
flexion as possible for extension o f the IP  joints and 
then doing full range passive physiological movements 
of the IP joints individually (Fig. 3.1 and 3.2).

W ith injuries in Zone III and IV, there is a strong 
likelihood of adhesions forming between the tendons 
and scar tissue. I t therefore helps to extend and relax 
fingers individually, thus allowing the tendons to glide 
past each other.

Frequency of treatment:
Treatm ent is given three times per week depending 

on the co-operation of the patient and the mobility of 
the fingers.

2 - 4  weeks:
Treatm ent is continued as above, but the patient 

may now be asked to flex his fingers from the relaxed 
semi-flexed position. This is merely to test the tendons 
for functional ability.

4 - 6  weeks:
The surgeon usually decides to remove the plaster 

slab, but retains the elastics for a further two weeks.
1. F or treatm ent purposes only, the elastics may now
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Fig. 3.1. Passive P.I.P. joint flexion maining M.P. 
joint flexion.

be removed. A  soap and oil massage w ith the arm 
in elevation is given to remove the dead skin and 
increase the blood flow, keeping the wrist and 
fingers flexed.

2. Gentle massage, using olive oil, is given over the 
scar tissue to increase tissue mobility.

3. A  low dose of ultrasound (lW /cm 2 pulsed for 5 
minutes) is given over the scar, again to improve 
tissue mobility.

4. Passive and active movements now include simul­
taneous extension of PIP and D IP joints, whilst re­
taining M P flexion.

5. Active finger flexion is perm itted. We find that a 
softly inflated plastic ball/tube is useful, for it 
provides the required am ount of resistance needed 
to guide the movement. Patients may experience 
difficulty in perform ing active flexion which may 
be overcome by:
5.1. D em onstration and explanation of function on 

the unaffected hand,
5.2 A pplication of strong resistance to uninvolved 

fingers of the injured hand whilst encouraging 
contraction of sutured tendons by giving minimal 
resistance to flexion of the injured finger purely 
as a guide for movement.

6. If  both FD P  and FD S tendons to the same finger 
have been sutured, then it is im portant to elicit the 
specific functions o f these tendons i.e. flexion of 
D IP  joint and then flexion of PIP joint whilst D IP 
joint remains extended. Surgically, if both tendons 
to a finger are severed, one is often sacrificed.

7. W rist m obilization is started, using passive joint 
m obilization techniques according to  M aitland and 
K altenborn. These techniques are modified for each 
particular patient’s need; all the fingers are  always 
maintained in flexion during mobilization.

6 weeks onwards (for both types of suture):
The tendons should now be strong enough for the 

physiotherapist to go ahead and achieve full joint 
m obilization of both the wrist and fingers. The patient 
is also referred for occupational therapy at this stage 
for functional re-education in the finer hand skills. 

Aims of physiotherapy are to:
1. G ain full active use of the individual fingers.
2. G ain full functional simultaneous use of all the 

fingers i.e. the hand as a  whole.
3. Loosen adhesions.
4. M obilize scar tissue.
5. M obilize joints.
6. Ensure the fullest possible functional use of the 

hand. If there is no likelihood of further improve­

Fig. 3.2. Passive D.I.P. joint flexion and extension 
maintaining M.P. joint flexion.

ment, the necessary referrals to the occupation;^ 
therapist and/or work placement officer should L'J 
made.

TECHNIQUES
1. W ax baths.
2. Scar tissue massage.
3. Proprioceptive neurom uscular facilitation (PNF)

3.1 Hold-relax techniques
3.2 Repeated contractions
3.3 Rhythm ic stabilizations.

4. U ltrasound
5. Passive manual stretching of joint structures and 

two-joint muscles.
6. Serial plasters.
7. Faradism  under tension (occasionally necessary where 

wrist adhesions persist)
8. Passive joint mobilizing techniques according to 

M aitland and K altenborn for peripheral joints.
9. Home exercise programme. ! ’

Specific points with regard to techniques 1 -8 :
1. W ax baths are useful before treatm ent as a means 

of softening scar tissue and relaxing the hand. 
Patients are instructed how to use the wax bath 
and do this on their own whilst the physiotherapist 
treats other patients.

2. Massage: In  Zone I very light mobilizing massage 
is given to the affected finger w ith the arm  kept is 
elevation. In Zones II - V, circular light to dej] 
friction massage is given. Olive oil is used as tm 
lubricating medium. If  it is too slippery, the oil 
may be rubbed off for the latter part o f'th e  massage. 
The position of arm  elevation for,- treatment is 
im portant (See Fig. 4). N ot only will this facilitate 
the reduction of any swelling but also the relaxation 
o f the patient so necessary for the execution of 
passive movements. Remember also that the super­
ficial circulation of the hand is easily occluded. II 
is thus im portant that any pressure exerted by the 
physiotherapist’s fingers during massage, passive 
movements and PN F  techniques should be relieved 
frequently during the execution of these techniques.

3. PN F: for all treatments, the patient is best placed 
supine. The elbow is flexed against resistance to 
90°. The physiotherapist then uses her free hand to 
apply the specific techniques mentioned above, all 
o f which produce very satisfactory results. Rhythmic 
stabilizations can be done with one hand by using 
the fingers and palms as alternate resisting surfaces. 
A t a later stage in treatment, full arm  PN F tech­
niques are used. Straight arm  techniques achieve 
better results w ith FD P sutures, whilst patterns
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Fij>. 4. Treatment in elevation.

with e l bow flexion faci l i ta te  be t t e r  F D S  funct ion.
4. Ul t r a s o u n d  is given wi th i ncreasnig  intensi t ies ,  0.5 -

2 W / c n r  c o n t i n u ou s  o r  1 , 5 - 3  W / c n r  pulsed.  F or  
su tures  in Z o n e  1 an d  II it is best  given un de r  
wa t er  w h e r e  poss ible.  U l t r a so u n d  an d  massage  of t en  
p r oduce  the  best  m ob i l i z a t i on  of  adhes ions .

5. Pass ive s t re t ching:  T h i s  mus t  be  ca r e fu l ly  executed  
at  first a nd  the  f orce  inc r eased gradua l ly .  Pa t i en t s  can 
do the i r  o wn  passive s t r e t ch ing  at  h o m e  f r o m the

e igh t h  we e k  o n w a r d s  by p l ac ing t he  flat h a n d  on  a 
s m o o t h ,  h a r d  su r f ace  ( table)  a n d  using the  o th er  
h an d  to p r even t  the  IP o r  M P  jo in t s  f rom bow-  
s t r i n g i n g ’, g r adua l ly  b r i n g i ng  L ip  the wr i s t  to a m o r e  
ex te n de d  pos i t i on  by b r i n g i ng  the  b o d y  we i gh t  mo re  
ver t i cal ly  o v e r  the  h a n d  (Fig.  5).
Wi th  s o m e  F D P  sutures  in Z o n e  1, a ce r t a in  ex t ensor  
lag is permi ss ib l e ,  s ince a shor t  p or t i on  o f  the 
t endon  is sacri f iced d ur in g  the op e r a t io n .  T h i s  defi-
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Fig. 6. Serial Plaster.

ciency is au t oma t i ca l l y  m a d e  goo d  wi th  t ime.
6. Serial  plas ters :  T h e  pu r po se  o f  these is not  to gain 

r ange  of  mo ve me n t ,  but  to re t a in  the r ange  gained 
by the  phys i o t he r ap i s t  d u r i n g  t r ea t ment .  T h e  plas ters  
sh ou l d  be c o mf o r t a b l e  a nd  not  hur t  the pat ient .  
W y n n  P ar ry  (1973) suggests  wea r ing  these plasters 
be tween  t r ea tment s ,  but  be c a us e  this may  d i sc ourage  
dai ly ac t ivi t i es  they a r e  used as n igh t  spl ints  only.  
T h e  spl int s  a r e  m a d e  f r o m  plas ter  o f  Par i s  a n d  are  
padded .  T h e y  s t retch f rom be low the  e lbow across 
the vo l ar  aspect  of  the wr ist  to b ey o nd  the t ips of  
the t e r mina l  phalanges .  G r o o v e s  shou l d  be m a d e  to 
a c c o m m o d a t e  the fingers s epara t e ly  a nd  r e i n fo r ce ­
me n t  wi th  the plas t ic  st icks o b t a i ne d  f r o m the 
mi dd l e  of  the  plas ter  b andages  is so me t i me s  neces­
sa ry  (See Fig.  6). T h e  spl int  is kept  in pos i t i on  by 
me a n s  o f  a crepe b an d a ge  or  velcro strips.

7. ft has  been found  that  very t ight  adhes i ons  a r ou nd  
the wr i s t  se ldom benef i t  f rom very v igorous  phys i o­
t he r ap y  i.e. f r equent  passive s t r e tching ,  serial  plasters 
a n d  f a ra d i sm u n d e r  tens ion.  T h e  t endons  ad he r e  
t ight ly to each o t h e r  a n d  to the s u r r ou n d i ng  skin 
an d  scar  t issue.  P r o l on g ed  s t r e t ch ing  and  hold- rc l ax  
t echn i ques  thus  do little to loosen adhes ions ,  but  
can l ead to necrosi s  of  the t endons  which  become  
th re a d l i ke  at  the  si te of  the adhes i on  th ro ug h  ex­
cessive s t retching.  In fact ,  the  a f o r e me n t i o ne d  ph ys i o ­
ther apy  t echn i ques  mo b i l i z e  the scar  t issue at  the 
cost  of  ove r s t re t ch i ng  the t endons .  Teno lys i s  af t er  
the a b o ve  phy s i o t he r ap y  t echn iques  has shown that  
the t endons  a r e  so s t r e tched out  that  they a r e  in­
effect ive f o r  i nner  r ange  movemen t s .  W e  also k n o w

that  a f t e r  a p p l ica t ion  o f  these dras t i c  measures ,  
t endons  m a y  r up t u r e  m o r e  easi ly.  Wi th  very tight 
adhes ions ,  the best  m e t h od  of  t r ea t men t  is dai ly 
( mo re  if necessa ry)  a p p l ica t ion  of  u l t ra sound ,  ma s ­
sage ove r  the scar  tissue,  mi n i ma l  passive stretch 
a nd  as much  ac t ive  i nner  r ange  m o ve m e n t s  as pos­
sible.  If progress  is unsa t i s fac tory ,  the  pa t i ent  is 
r e fe r red  back to the su r geon  for  a tenolysis.

8. Pa in  ma y  l imi t  the a c h i evemen t  o f  full r ange of  
mo ve me n t .  Pass ive joint  mob i l i za t ion  t echniques ,  
G r a d e  III acco r d i ng  to Ma i t l and ,  may then be used 
to rel ieve the pain.  Th e se  t echn i ques  a r e  also appl ied 
to rel ieve any ' t rea t men t  p a i n ’ that  may  occur .

9. K a l t en b o r n  passive joint  mob i l i z i ng  t echn i ques  are 
not  usua l ly  necessary,  but  since pat i ent s  are  of ten 
unre l i ab l e  an d  stay away,  a cer ta in  a m o u n t  o f  joint  
stiffness is i nevi table  and  the joint  st iffness r esponds  
to this f orm of  t r ea tment .  Stiff M P  joints ,  however ,  
r ema i n  a n i gh t mare !  Even the mos t  v i go r ous  t ech­
n iques  a r e  o f t en  unsuccessful .  T h e  best  me t h o d  of  
t rea t ment  is, of  course ,  p r even t ion  of  this stiffness.

Bibliography ^

1. Byrne,  J. J. (1959): T h e  H and: I ts  A n a to m y  and  
D iseases. Oxfo rd ,  Blackwel l  Scient i fic Publ icat ions.

2. Boyes.  J. H.  (1964):  B u n n e ll’s S u rg ery  o f  the  H and. 
4th Ed.  Ph i l ade lph ia .  J. B. Lippincot t .

3. K a l t e n b or n ,  F. H. (1974): M a n u a l T h era p y  fo r  the 
E x tre m ity  Join ts. Oslo.  Ola f  Nor l i s  Bokhande l .

4. Ma i t l and .  G.  D.  (1977): P eriphera l M a n ip u la tio n . 2nd 
Ed.  L o nd on .  But terwor ths .

PHYSIOTHERAPY IN A SPECIALISED HAND UNIT
S U E  H O L T ,  M.C.S.P.*

D u r i n g  the year  1976. o v er  o ne  t h ou s an d  new h and  
cases a n d  three  t h ou s an d  repea t  cases wer e  seen at  the

* S en io r  Phys i o t he r ap i s t ,  G r o o t e  S c h u u r  Hosp i t a l ,  C a pe  
T own .

H a n d  Un i t  o f  G r o o t e  S c h u ur  Hospi t a l .  T h e  ma j or i t y  
o f  these pa t i ent s  e i the r  passed t h r ou g h  the P h y s i o ­
t he r ap y  D e p a r t m e n t  o r  that  o f  O c c u pa t i on a l  T he r ap y .  
Close  t e a m w o r k  is an essent ial  f ac to r  in this field. 
T h i s  ar t i c le  a i m s  at  descr ib ing  the t r ea t men t  given by
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