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TOTAL KNEE REPLACEMENT
by D R . J. P . V A N  V U R E N

M .B., B.Ch., F.R.CJS. Consulting Orthopaedic Surgeon, M edical School, University of Witwatersrand
and Strydom Hospital.

T he concept of knee jo in t replacem ent is no t new. 
R eplacem ents w ith endoprostheses were attem pted  as far 
back as 1900. R ecent advances in the developm ent of 
biologically su itable m aterials and the application of 
b iom echanical princip les in the design of endoprostheses, 
have opened a prom ising field in replacem ent a rth ro 
plasty.

It m ust be noted  th a t the knee replacem ent endo
prostheses w hich are available today only replace the 
fem oro-tib ial a rticu la tion  and are therefore not true 
to ta l knee replacem ents. Patello-fem oral pain  and articu 
lation problem s are often a com plication after a success
fu l knee jo in t replacem ent arth rop lasty , and research to 
replace this a rticu la tion  is in progress a t the  p resent 
time.

Basically knee joint replacem ent endoprostheses fall 
into two categories:

(i) The Hinge Type consists o f in tram edullary  fem oral 
and tibial stems locked together a t the knee jo in t 
w ith a m echanical hinge arrangem ent. T his hinge 
m ay replace the fem oral and tib ial condyles p a r
tially  o r totally.

(ii) The Resurfacing Type of prosthesis replaces the 
a rticula ting  surfaces of the  fem oral and tibial 
condyles partially  or totally.

T he m aterials used in the m anufacture  of the com 
ponents vary with the particu lar design and type of 
prosthesis. T he hinge type orig inally  consisted of 
Co.Cr. Steel com ponents, but recent types include p las
tic com ponents. T he resurfacing type of endo-prothesis 
by and large consists o f fem oral Co.Cr. Steel alloy com 
ponents and distal high density polyethylene tibial com 
ponents.

Indications
T he prim e indication  fo r knee replacem ent a rth ro 

plasty is a t p resent confined to jo in t failure in patients 
suffering from  rheum ato id  arth ritis , as an a lternative to 
knee fusion. R eplacem ent a rth rop lasty  m ay also be 
considered in selected cases of osteo-arthritis or in 
patien ts in w hom  hem i-arth rop lasty  o f the knee has 
failed.

T he patients w ith knee jo in t fa ilu re  usually have two 
features in com m on, viz., pain  and m echanical in 
stability . T he m echanical derangem ent m ay be due to 
ligam entous instability or contracture , or instability  due 
to jo in t surface  and bone destruction. T he patients often 
p resent with all the above features o f jo in t failure p re
sent in one or bo th  knee joints.

B efore the advent of knee jo in t replacem ent som e 6 
years ago, one w ould have offered the p a tien t a knee 
fusion which w ould have provided him with a stable 
painless knee. In m any cases this is still the p rocedure 
o f choice today.

A t p resent total knee replacem ent may offer the 
pa tien t the  possibility of a stable, painfree, yet m obile 
knee.

Patien ts in whom  replacem ent arth rop lasty  is con
sidered m ay be classified on a functional basis into three 
groups:

(i) T hose leading m ostly a w heelchair existence but 
w ho are  able to  transfer independently.

(ii) T hose using walking aids but with a lim ited walk, 
ing distance due to pain and instability.

(iii) A m bulan t patients walking w ithou t support, but 
who are forced to  use som e m eans of support dUe 
to increasing pain and instability.

T he physio therapeutic  experience that we have gained 
is confined to patients who have had one of the  follow, 
ing types o f arth rop lasty :
(i) Freem an-Sw anson.

(ii) Geom edic.
(iii) Polycentric.

Outline of Operative Procedure.
A n alm ost straight m edian pa rap a te lla r skin incision 

is used to expose the jo in t capsule and underlying struc
tures. The incision extends from  the upper border 0f 
the suprapate lla r bursa to the tibial tubercle. T he joint 
is exposed by dislocating the patella  laterally.

T he prostheses are inserted after bone resection of 
the fem oral and tibial condyles. T he am oun t of bone 
resected will differ with the type o f prosthesis used. 
T he prosthetic  com ponents are usually  fixed with bone 
cement.

T he subcutaneous structures are closed with non
absorbable  sutures. Routine suction drainage is used. 
A ttention  to careful skin closure is essential.

T he lim b is placed in extension in a R o b e rt Jones 
Bandage.

Post-operative Regime.
T he patien t is nursed with the  lim b elevated on 

pillows fo r two to three  days. T he dressing is removed 
on the third day and the w ound inspected fo r any signs 
of sloughing.

The suction drainage is usually  rem oved by the third 
day.

On the third day the lim b is pu t into a T hom as Splint 
with a Pearson a ttachm ent and physio therapy  is com
m enced.

Complications o f Importance to the Physiotherapist „
(i) W ound Dehiscence. T ota l w ound dehiscence may 

occur as an early com plication, that is. on  the third 
day when flexing of the knee is com m enced, bu t may 
occur a t any tim e up to the tenth  day. This complica
tion  usually  is found in patients w ith rheumatoid 
arth ritis  who have either had cortisone treatm ent in  the 
past or are  still being treated  w ith cortisone. It is 
well know n th a t delayed w ound healing occurs in 
patients with rheum ato id  arthritis.

(ii) Superficial Skin Sloughing. The com plication, in 
our experience, is the result of too tightly  applied skin 
sutures. T he com m onest site of sloughing is below the 
patella.

T he above com plications are im portan t from  the 
physio therapeutic  po in t o f  view. It has been our ex
perience th a t such com plications will re ta rd  the post
operative rehab ilitation  of the pa tien t and m ay lead to 
loss of flexion. We feel it is im portan t th a t the surgeon 
and the physio therap ist inspect the w ound together on 
the third day and every day till the ten th  day. If  early 
skin sloughing is present the surgeon should guide the 
physio therapist as to the range of flexion allow ed by
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ihe knee and observing the w ound fo r signs of 
flexing thus allow ing flexion w ithin safe limits. The 
deh*ce f flexion may be increased or decreased accord- 
rangtn the condition of the wound.
in"- la l wound dehiscence m ust be treated  by im m ediate 

"*? r in e  w hereafter the physio therapeu tic  m anagem ent 
be directed by the surgeon, 

n  h iscen ce  of the jo in t capsule w ithout skin involve- 
t m ay occur. In our experience this com plication 

me" affect the early post-operative physiotherapy. 
d,oeefui observation of the knee is necessary to avoid 
^ a/1  dchiscence. Once w ound healing is com plete, the 

tient may be left with an unstable knee due to 
^ h is c e n c e  of the deeper structures. T he cause of this 
instab ility  is usually  lateral dislocation of the patella

'""The'above are the only com plications we have en- 
ntered in our sm all series o f sixteen total knee re- 

Cl a c e m e n t s .  T he follow ing are  som e of the com plica
tions which have been reported  in literature:

(i) Infection —  superficial and deep.
(ii) D islocation  of com ponents.

(iii) Instability due to inadequate  ligam entous 
support.

(iv) R esidual patellar pain.
(v) Peroneal nerve palsy.

The Physiotherapy 
Management of Geomedic and 
Polycentric Knee Prostheses

by K A T H R Y N  LESLIE, 
B.Sc. (Physiotherapy) (Witwatersrand)

1. PRE-OPERATIVE M A N A G E M E N T .
This is an im portan t period fo r the Physiotherapist, 

as it gives her no t only a chance to assess the patient, 
but also tim e to gain the pa tien t’s co-operation  and 
confidence.

To date the to ta l knee replacem ent arthroplasties have 
ly been perform ed on patients severely affected with 

.■^ieumatoid A rthritis. This m eans no t only is the knee 
joint affected, but there is usually  severe involvem ent of 
other joints. This m ust be considered th roughout the 
treatment period as these patients are generally  severely 
disabled and handicapped.

1. i. Assessing the patient.
Attention is d raw n  to the fo llo w in g :
(a) Assessment o f A ll Joints. This is im portan t as if 

for exam ple the hands or elbows are severely 
affected by arth ritis the pa tien t may be unab le  to 
m anage walking appliances and the operation  would 
be postponed until this disability  had been corrected 
as fa r as possible, enabling better function.

Particu lar a ttention  m ust be paid to the strength 
of the hip and opposite knee muscle groups as these 
may require strengthening in order for the am bu
latory phase to be successful. 

ft>) Assessm ent of the Involved K nee Joint. T he 
strength of the quadriceps especially vastus m edialis, 
is usually very weak w hich is due to a flexion con
tracture of the knee joint.

O ther deform ities, such as a genu varrus or val
gum, may be present as well. T here may be 
instability  of the knee joint.

(c) G ait. If  the patien t is am bulan t the type o f walking 
aid used and the gait p a tte rn  m ust be noted.

I. ii. An explanation o f the treatment procedure is ou t
lined to the patient. T he patien t is taught a strong 
isom etric quadriceps contraction  em phasising ‘locking’ 
the knee and avoiding a knee lag. It is stressed th a t 
the post-operative success will depend on the  p a tien t’s 
m otivation and hard  work.

II. POST-OPERATIVE M A N A G E M E N T  

11. i. Immediate post-operative stage. (Day 1 to day 5).
T he pa tien t re tu rns fro m  thea tre  with the leg kept 

in extension by e ither a R obert Jones bandage or a full 
length P laster of Paris cylinder. A porto-vac drain has 
been _ inserted and is rem oved 36 to 48 hours post- 
operatively. An antib io tic  drip is given intravenously 
for the first 48 hours.

T he first treatm ent consists specifically o f localized 
breath ing , c irculatory exercises, and isom etric quadri
ceps contractions. W hen the pa tien t is m ore co-operative 
he m ust palpate  the contractions and exercise for ten 
m inutes hourly. T he pa tien t progresses to stra ight leg 
raising when the porto-vac d rain  is rem oved. The 
physio therap ist m ust check th a t no t only hip flexors are 
being used but particu larly  quadriceps. S trengthening 
exercises for all hip m uscles of bo th  legs are added to 
the routine  and progressed as the  patien t im proves. 
G entle  knee flexion exercises to ab o u t 20° are begun 
by day 3. On day 5 the R obert Jones bandage is re
m oved, the w ound exam ined by the surgeon, and if  the 
w ound is healthy the range of flexion is progressed.

II. ii. Bed Stage. (D ay 5 to day 10).
T he p a tien t’s leg is elevated in a T hom as splint and 

Pearson knee flexion piece. T he p a tien t’s leg is m ain 
tained in extension fo r 45 m inutes o f the 60 m inutes. 
D uring this tim e isom etric quadriceps contractions are 
done. T his m ay be aided by placing a rolled towel 
under th e  calf to encourage the developm ent of vastus 
m edialis and full extension of the knee. The leg is also 
exercised for 15 m inutes o f the hour in increasing 
flexion, using a system of pulleys and hand controls. 
In this way flexion of 70° to 80° can be obtained. A t 
first the flexion is passive; but as his strength and con
fidence im prove, the m ovem ent is resisted.

This is a very effective m ethod of gaining range and 
strength , since the p a tien t is encouraged to exercise by 
him self.

W hen the p a tien t has gained 70° flexion the splint is 
removed and the next few days are spent strengthening 
and increasing the range of m ovem ent of the knee joint. 
The p a tien t participates in an exercise program m e 
consisting of:
(a) K nee pivots done over the side o f the bed, using 

Proprioceptive N eurom uscular Facilitation  tech
niques, such as hold-relax, and contract-relax, to 
increase range and strengthen the knee muscles. 
These are follow ed by slow reversals to consolidate 
the range gained. These techniques m ay be facili
tated  by the use o f ice packs.

(b) Progressive resistance exercises to increase the 
strength  of the quadriceps.

(c) A uto-resisted knee flexion and extension exercises.
(d) P rone lying (feet dorsiflexed), knee extension.
(e) G eneral strengthening exercises for the hip.
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T he range of flexion should never be gained a t the 
expense of extension and therefore tim e is spent in em 
phasizing final knee extension and avoiding a knee lag. 
T his m ay be achieved by placing a  knee block or rolled 
towel under the  thigh and extending the knee in  inner 
range. As th e  p a tien t’s strength  im proves, resistance is 
added accordingly and rhy thm ical stabilizations m ay be 
used to establish a stable knee.

III. AM BULA TO R Y STAGES (day 10).
T he p a tien t is allow ed up pa rtia l weight-bearing, 

the walking aids varying according to the p a tien t’s dis
abilities. As m any of the patien ts were either bed 
ridden or severely handicapped p rio r to the operation , 
this stage is progressed slowly.

The first day is spent regaining balance. T he patien t 
is then  allow ed to walk keeping the knee in extension, 
to gain confidence. This is progressed to weight tran s
ference, em phasizing a flexed knee during ‘push off’, 
fo llow ed by an  extended knee in  the stance phase. T im e 
is spent locking and unlocking the knee against resistance 
when standing. Before discharge, th e  patien t is tau g h t 
to clim b stairs and  encouraged to  be as independent 
as possible.

D uring  this stage it  is im po rtan t no t to lose the range 
of flexion gained and to continue to strengthen the knee. 
P oo l therapy is a  useful m odality  to achieve this. T he 
swim m ing exercises included are, specific Propriocep tive  
N eurom usu lar F acilita tion  techniques, m obilizing ex
ercises and gait re-education.

Exercises included in the p a tien t’s hom e program m e 
are reciprocal pulley spring exercises, lunging, deep 
knee bends, stepping up  and dow n a block, and  a u to 
resisted exercises.

T h e  p a tien t is discharged with a stable, pa infree  knee, 
pa rtia l o r fu ll weight-bearing. T he range of flexion 
gained is 90° in a geomedic o r 120° in a polycentric  
prothesis.

SU M M AR Y:
P hysio therapy  plays an im p o rtan t ro le  in the p o st

operative m anagem ent o f  geom edic and polycentric knee 
protheses. T he treatm ent program m e can be d ivided into 
various stages, viz.:
(1) Pre-operative M anagement. T his includes an  as

sessm ent of the pa tien t and an  explanation  to the 
p a tien t of the treatm ent procedure.

(2) Post-operative M anagement. This can  be considered 
as an im m ediate post-operative stage (day 1 to day 
5) during w hich tim e the pa tien t does isom etric 
quadriceps contractions and should gain 20° flexion;

and a Bed Stage (day 5 to day 10) during  which 
time the range of flexion is increased and the knee 
m uscles are strengthened.

(3) Ambulatory Stage (day 10). T he pa tien t is usually 
p a rtia l w eight-bearing a t first and is progressed to 
fu ll weight-bearing.

T he p a tien t is usually  discharged betw een two to 
three weeks w ith a stable bu t functional knee, and 
advised to follow  a hom e program m e of exercises.

O PSOM M ING:
Physio terapie  is hoegenaam d belangrik en essensieel

m et die na-operatiew e behandeling van geom ediese en
poliesentriese proteses.

D ie behandeling w ord in verskillende stadium s ver-
deel:
(1) V oor-operatiew e behandeling. Die geestelike en 

fisiese toestand van die pasient w ord in aggeneem 
en die p rosedure van alle behandeling w ord aan 
die pasien t verduidelik.

(2) N a-operatiew e behandeling. Die onm iddelike 
operatiew e behandeling begin vanaf die eerste dS^j 
en duur to t op die 5de dag, w aar die pasient iso- 
m etriese quadrisep  kontraksie oefening doen totdat 
hy  ’n fleksie posisie van  20° kan behaal. D aarna  
kom  die bed stadium  vanaf die 5de dag to t op die 
lOde dag w aarby die pasien t sy fleksie posisie ver- 
m eerder en sodoende die knie spiere versterk.

(3) D ie ontw ikkeling stadium  begin na  die lOde dag. 
D ie pasien t w ord eers net m et gedeeltelike gewig 
m et k rukke behandel en m et bevordering voile ge
wig op ge-opereerde liggam sdeel. D ie pasient word 
gew oonlik vanaf twee to t drie weke na-operatief 
on tslaan  m et ’n  stewige, m aar no rm aal funksio- 
nerende knie plus ’n p rogram  van oefeninge wat tuis 
gedoen m oet w ord.
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OBITUARY
JA N N IE  K OEHORST

It is w ith deep reg re t th a t we write o f the death 
during A pril o f  Jann ie  K oehorst. H e  was alm ost com 
pletely blinded during the  W estern  D esert C am paign 
during the last W orld  W ar. H e  trained  a t St. D un stan ’s 
and then set up  practice in B loem fontein, w here he 
w orked fo r m any years. H e was held  in great regard 
and affection by all who knew  him . H e retired to  Cape 
Tow n to pursue his favourite  spo rt of deep sea sailing. 
This he  did with characteristic  courage that com m anded 
the respect o f his fellow -yaehtsm en. O ur deepest sym 
pathy  goes ou t to his wife and  fam ily.

P. J. K ILB EY .
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