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A MODERN APPROACH to KNEE INJURIES
B y J. A . C . P R IN SL O O , B .Sc. (Physio.)(R and)

T he treatment o f  knee injuries has alw ays been m ainly  
the responsibility o f  .the physiotherapist, especially  in 
orthopaedic and rehabilitation units, once corrective surgery 
has been done. A lthough  m ost o f  the old principles still 
hold , recent advances in the actual surgery have been so  
great, that the consequent and concom itant physiotherapy  
treatment has to be m odified to m eet dem ands and ensure 
lasting results. The treatment should be approached intel­
ligently and discretion uspd in each individual case in order 
to obtain  m axim um  results. W rong or bad treatm ent can 
often do m ore harm than n o  treatment at all and even 
reverse the corrective and curative processes.
M ovem ents o f  the Knee Joint

Flexion is produced by the hamstrings, i.e . biceps, semi- 
tendinosus and sem im em branosus, as well as gastrocnem ius, 
popliteus, plantaris, sartorius and gracilis. P opliteus initiates 
flexion by laterally rotating the femur on the tibia, which  
can then also be assisted by sem itendinosus, sem im em ­
branosus, sartorius and gracilis.

Excessive flexion is checked by the contact o f  the leg and 
thigh, as well as the structure o f  the tibial and fem oral 
condyles; a lso  partly by tension in the ligam entum  patellae  
and the posterior cruciate ligament.

Extension is produced by quadriceps and term inated by 
medial rotation o f  the femur on the tibia, w hich is the very 
im portant function  o f  vastus m edialis.

Excessive extension  is prevented by the tension o f  the 
posterior part o f  the capsular ligam ent, the m edial and the 
lateral collateral ligam ents and the posterior cruciate  
ligam ent, as well as the hamstrings and gastrocnem ius.

R otation , unassociated w ith flexion or extension , is m ost 
pronounced with the knee flexed to a right angle.

M edial rotation is produced by popliteus, sem itendinosus 
and possibly sem im em branosus, gracilis and sartorius. It is 
checked by the anterior cruciate ligament.

Lateral rotation is produced by biceps and controlled by 
the medial collateral ligament.

The extended position  o f  the knee in the erect posture is 
m aintained m ainly by gravity and as long as the ilio ­
femoral ligam ent is tense, as this prevents lateral rotation  
o f  the femur. T hus flexion o f  the hip and the knee have to 
occur concom itantly. Y et, vastus m edialis is the m ost 
im portant single and active m uscular factor concerned in 
obtaining “ locking” o f  the knee.
Routine Exam ination o f  the Knee

The fo llow ing points o f  exam ination, if  fo llow ed  consis­
tently, w ould show  up m ost facets o f  internal derangem ent 
o f  the knee, w ith associated and concom itant injuries and is 
supplem ented by stress radiography where any doubt exists 
or to confirm  a diagnosis.
1. M ovem ent. (A ctive and passive).

(a) Extension to the full. L oss o f  extension  is usually  
painful and the site o f  pain is im portant.

(b) F lexion. L oss o f  flexion is not o f  too  m uch im por­
tance as this is the first reaction to  even m inor  
trauma.

2. Crepitation.
(a) Patello-fem oral, found by m oving the patella in all 

the directions.
(b) Joint, found by norm al passive m ovem ent whilst 

palpating the joint at the sam e time.
3. C olla teral L igam ents.

Laxity o f  both the m edial and the lateral ligam ents can  
be dem onstrated by passive m edio-lateral stress o f  the 
fully extended knee.

4. Cruciate L igam ents.
T he patient is supine w ith the knee flexed to a right 
angle and fully relaxed. T he tibia is m oved passively on  
the fem ur. U ndue laxity o f  the anterior cruciate ligam ent

is dem onstrated by “drawer forw ards” and traum a to  
the posterior cruciate ligam ent is shown up by “ drawer 
backwards” .

5. Tibial R otation.
(a) M edial rotation. T he patient is in supine with the 

hip and knee fully flexed. U sing the foot as a 
lever, the tibia is m edially rotated by a circum ­
duction m ovem ent w hich ends in nearly full exten­
sion, while the jo int is palpated. T his is used 
specifically to investigate the condition  o f  the 
posterior portion o f  the m edial m eniscus.

(b) Lateral rotation. This is the reverse o f  the above 
procedure and is used to  exam ine the posterior  
portion o f  the lateral m eniscus.

(c) C ircum duction. This is done w ith the knee in 
2 0  degrees flexion throughout and both hands 
palpate the joint while a  small circle is described. 
This technique is used to detect lesions in the 
anterior portions o f  the m enisci.

6. M anipulation Under Anaesthesia.
This is seldom  used as pain is o f  great diagnostic value 
and thus it would on ly  be a last resort.

7. Pain.
This is tested by patient’s sym ptom s as well as by pressure 
palpation for tenderness o f  the collateral ligam ents and 
the jointline. Exact localization  o f  the pain and tender­
ness can be o f  diagnostic value. A bduction  and adduction  
o f  the tibia will pinch the respective menisci (if ruptured) 
and cause pain.

8 . Reflexes.
K nee jerk, ankle jerk, plantar response etc. are routinely  
tested.

9. Effusion.
This is established by the “patella tap” and joint 
fluctuation.

10. G ait, general appearance an d  system atic  reactions ( if  any, 
to determ ine septic focus).

T R A U M A T IC  C O N D IT IO N S  O F T H E  K N EE
1. SO F T  T IS S U E  IN JU R IE S .

A . Traumatic Synovitis.
N orm ally  synovial fluid, ^ cc, is produced by special cells 

in the synovial m embrane. It consists m ainly o f  mucin, 
w hich is alkaline, and fulfils the function o f  protection  
against excessive acidity. Further it lubricates the jo ints, is 
concerned w ith the nutrition o f  the jo in t structures and the 
rich b lood supply o f  the synovial m em brane dissipates 
excessive heat and m etabolytes. T he production o f  synovial 
fluid is stim ulated by the norm al m ovem ent o f  the joint.

On trauma, the synovial m em brane reacts tw o fo ld :
1. There is increased activity o f  the synovial cells with 

the resultant increase in m ucin secretion and eventual 
hypertrophy o f  the cells.

2. A  general reaction also takes place, w hich consists o f  
vasodilatation with extravasation o f  plasm a, oblitera­
tion o f  lym phatics, increased acidity and even pre­
cipitation o f  fibrin w ith resultant granulation.

Traum atic synovitis o f  the knee is in actual fact a sym ptom  
accom panying all acute knee injuries and cannot be diagnosed  
as a condition  as such until all other possibilities have been 
elim inated.

It consists o f  sw elling o f  the knee jo int with “floating” o f  
the patella which can be dem onstrated by the “patella tap” . 
U sually it appears a few hours after injury, offers little 
resistance to  pressure and is n ot accom panied by a general 
reaction.
Treatm ent:

O nce all other possibilities have been elim inated as a 
result o f  a com plete investigation, a sim ple traumatic
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synovitis is treated w ith a com pression bandage and non­
weight bearing exercises to  the quadriceps. Ice applications 
can be used to aid circulation, but conscientious exercise is 
o f  prime im portance. I f  the effusion is particularly gross, it 
is aspirated before applying the bandage.

Chronic synovitis is difficult to treat as it is usually as a 
result o f  neglecting exercise in the initial stage and this can 
never be com pensated for. A t its best it takes several weeks 
and  even m onths o f  concentrated exercise to clear up the 
condition and restore the m uscular balance in a weak and 
unstable knee and at its worst it can lead to post-traum atic
osteoarthritis.
3  Traumatic Haem arthrosis.

It is very seldom  that a sim ple haem arthrosis w ithout 
accom panying trauma to  bone, capsule, ligam ents or other 
soft tissues, occurs. I f  all other possibilities have been 
eliminated, it is treated by im m ediate aspiration, application  
o f a com pression bandage and im m obilization for ten to  
fourteen days to  prevent further haem orrhage. A fter that 
active knee exercises are started.

Usually a haem arthrosis is the result o f  trauma to the 
synovial m em brane, ligam ents or a fracture o f  the tibial 
spine. In this case there is little dam age and haem orrhage and 
virtually n o  clotting o f  b lood . U sually this type has a good  
prognosis and is treated by aspiration and rectification o f  
causative trauma. Subchondral fractures m ay not be visible 
on radiography, but can be diagnosed by virtue o f  the 
excessive fat g lobules floating on the surface o f  the aspirated  
fluid or by m eans o f  repeat radiography after ten to fourteen  
days. I f  it is suspected, weightbearing w ould be deferred until 
confirmation or otherwise.

I f  the soft tissue dam age is much m ore extensive, there 
will be excessive haem orrhage with clotting. T his stim ulates 
mucin production w ith a resultant effusion and obliteration  
o f  the lym phatics. O rganization and eventual adhesion  
formation may take place, greatly im pairing function and the 
prognosis is not rosy.

Clinically a haem arthrosis can be distinguished from  an 
effusion in that it occurs virtually im m ediately after injury 
(o f course there are varying degrees and com binations o f  
both), there is usually acute pain and even system ic reactions 
like a raised temperature and the sw elling has a higher 
resistance to  pressure than a sim ple effusion.

It may be o f  use here to m ention w hat the ideal com pres­
sion bandage should be like to fulfil its main function, 
namely to control and prevent effusion. It is usually applied  
by the surgeon, im m ediately after com pletion  o f  the opera­
tion and before the torniquet is rem oved or after aspiration  
o f  the joint. A t least a pound o f  cotton  w oo l is used and it 
is applied in three layers, each secured by a tight dom ette  
bandage and stretching from  the ankle to the groin. This 
ensures full control o f  the soft tissues and n o  knee m ovem ent 
will be possible. T hus static quadriceps exercises can be 
undertaken safely w ithout fear o f  knee-m ovem ent.

2. L IG A M E N T O U S  IN JU R IE S .
The ligam ents constitute the passive control against injury 

by excessive m ovem ent in the jo int and they a lso  determine 
the direction in w hich m uscle action will be transm itted to  
the m oving surfaces. It is a w ell-know n fact that injury to any 
one isolated ligam ent will cause very sm all instability in a  
joint surrounded by norm al m usculature and n ot subjected 
to excessive m uscular work. Thus laxity and instability result 
from traum a to m ore than one ligam ent w ith or w ithout 
concom itant m eniscal injury. T he on ly  exception  possibly is 
the medial collateral ligament.
A . M edial Ligament.
1. P artia l Rupture or Sprain.

This usually occurs as the result o f  a  relatively m inor 
external rotary strain w hilst the knee is in slight flexion.

It can be recognized by sw elling over the m edial aspect o f  
the knee w ith vague tenderness. This tenderness can be 
localized by palpation , usually near the fem oral attachm ent 
and can be reproduced by lateral rotation  in slight flexion. 
The joint is stable on  passive abduction  and a synovitis or
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other com plications absent in a sim ple tear. W here com ­
plications are present, a full d iagnosis is im possible and the 
lesion is treated prim arily with the possib ility  o f  a later 
investigation.
Treatm ent

A  local injection o f  anaesthetic into the area o f  m ost 
tenderness, follow ed by an elastic adhesive bandage often  
affords dram atic relief and quadriceps drill and even w eight­
bearing can be instituted im m ediately in these sim ple cases.

In the case o f  e.g. effusion as a com plication , the above  
treatm ent is given, plus a com pression bandage and im­
m ediate non-w eightbearing quadriceps drill to  control and 
decrease the synovitis. O nce the sw elling is dow n and the 
m uscles can cope, weightbearing is started. A  full d iagnosis, 
e.g. m eniscal tear, can on ly  be m ade should the jo int not 
stand up to the strain o f  sport etc. again.
Pelligrini S teida 's D isease.

In som e o f  these cases o f  partial rupture o f  the medial 
ligam ent the sym ptom s (pain and decreased R O M ) seem  to 
increase, even in the presence o f  diligent physiotherapy  
treatment. This is due to  post-traum atic para-articular 
ossification or so-called Pelligrini Steida’s disease. This con ­
dition is said to  result from  calcification and resultant 
ossification at a fertile site, usually an area o f  oedem a or 
haem atom a and is thus m ore frequently found in cases o f  
direct trauma to the medial ligam ent, like a blow, rather 
than indirect traum a as described above.

On exam ination in the early stages there is gross weakness 
and loss o f  flexion (even passive), severe pain, localized  
tenderness and a vague thickening o f  the deep tissues. A t a 
later stage the sym ptom s are less acute, but a  bony pro­
m inence can be felt m edially. U ltim ate diagnosis can be m ade  
by m eans o f  radiography, usually visible only after six weeks, 
but the above can be clear cut enough.
Treatment.

1. M ainly by preventing it by accurate diagnosis and  
correct treatment or by recognizing it in an early stage 
and avoiding passive m ovem ent, m assage or m anipula­
tion, all o f  which tend to encourage the form ation o f  
heterotopic bone.

2. O nce a diagnosis has been m ade, all vigorous exercises 
are avoided, but gentle quadriceps drill and flexion  
exercises up to the limit o f  pain are done during the 
active phase, which m ay last from  six to eighteen  
m onths. Surgical intervention is diliterious in the early 
stage. In som e cases the disease is selflim iting and 
resorption may even take place.

3. In m ost cases surgical excision o f  the heterotopic bone 
is necessary, as well as severing o f  all adhesions, once  
the disease is no longer active. A  com pression bandage 
is applied and active knee m ovem ents started within  
3-4 days.

2. Complete Rupture.
This is a very disabling injury as, apart from  the instability 

caused in the knee joint, it is usually accom panied by trauma 
to  the cruciate ligam ents, rupture o f  the capsule, m eniscal 
injury and fracture o f  the lateral condyle o f  the tibia. It is 
usually caused by direct trauma and follow ed by severe pain  
and disability and a sensation o f  “ tearing” in the jo int. It m ay  
also be m isleading as to  seriousness, as a haem arthrosis m ay  
be absent in the case o f  a torn or ruptured capsule, which  
allow s the blood to  escape from  the joint. A  com plete  
rupture can only be finally diagnosed after abduction “stress” 
radiographs.
Treatm ent.
(a) Conservative.

This is follow ed in cases where the lesion is not quite 
com plete or operative m easures are contra-indicated, e.g. 
in the presence o f  skin injury which w ill delay operation for 
longer than ten days.

The treatment consists o f  aspiration o f  the jo int in the case  
o f  gross synovitis or haem arthrosis and then the application  
o f  a  com pression bandage, som etim es reinforced e.g. by 
K ram er wire or a posterior splint. Q uadriceps drill is given
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in  these cases w ith extrem e care and alw ays within the limit 
o f  pain, avoiding any m ovem ent whatever and stopping if  
there is the slightest increase in sym ptom s. O nce the sw elling  
has subsided, a skintight walking plaster is applied and 
extensive quadriceps drill can be com m enced. W eightbearing  
is allowed a few  days later, always w ith the understanding  
that the sym ptom s have subsided sufficiently and the m us­
culature can cop e adequately. Plaster im m obilization is 
m aintained from  six to  tw elve weeks and m aintenance and 
increase o f  strength o f  all m uscle groups around the knee 
during this tim e is the one single factor w hich can determine 
com plete recovery or otherwise. O nce the plaster is rem oved, 
m obilization o f  the knee is com m enced and correct and even  
protective gait m ust be taught. Q uadriceps exercises should  
be kept up for a few  m onths.
(b) O perative.

T his is usually resorted to in the presence o f  other dis­
abling injury, e .g . cruciate or m eniscal dam age, or where the 
single injury to the m edial ligam ent is so  extensive and causes 
such instability , that it m ay lead to  m ore dam age o f  other 
structures controlling the stability o f  the knee joint. T hus in 
m ost cases it w ill be part o f  a general reconstructive opera­
tion, w hich is discussed later. Here the knee will be im m obil­
ized for four to six w eeks, during which tim e quadriceps drill 
and general m aintenance exercises are done follow ed by m o­
bilization and weightbearing.
B. Lateral Ligament.

T his ligam ent is o f  relative unim portance in stabilizing 
the knee jo int. It is reinforced by the iliotib ial band and 
biceps and lax in flexion, and thus n o t susceptible to  rotation- 
in-flexion strains. C onsequently an isolated com plete rupture 
o f  the ligam ent rarely occurs and it is usually part o f  gross 
traum a due to  great violence, e.g. powerful adduction o f  the 
leg on the thigh. In m ost cases it is accom panied b y  a 
traction injury and subsequent gross dam age to the lateral 
popliteal nerve or avulsion o f  the head o f  the fibula, although  
both can escape.
Treatm ent.

A s regards the ligam ent, treatment can be conservative  
or operative, depending on  the treatment o f  the concom itant 
trauma. A s regards the nerve lesion , the prognosis is m uch  
worse. Traction lesions especially  show  extensive dam age and 
very little recovery. T he best approach seem s to be explora­
tion and suture where and as early as possib le as this affords 
the best recovery possibilities.
C. Cruciate Ligam ents.

T hese constitute the factors o f  internal stability o f  the knee. 
The anterior cruciate is o f  m ore im portance clinically as it 
is usually involved in total disruption o f  the medial ligament 
and can be the on ly  ligam entous injury associated w ith  tears 
o f  the m edial m eniscus.
1. Anterior Cruciate.

In a careful analysis o f  the anterior cruciate, it has been 
found to be tense through the w hole range o f  flexion- 
extension. It is true that the greatest tension is in extension  
and affects m ainly the anterior fibres; in sem iflexion the 
ligam ent is m ost lax, although the m iddle fibres are still more 
tense and in full flexion the postero-lateral fibres are tense.

T he m echanism  o f  injury is usually rotary and associated  
w ith m edial m eniscal injury, e .g . forced flexion or extension  
with the tibia fixed or the above in the presence o f  previous 
internal derangem ent (usually m enicsal tear) w hich prevents 
tibial rotation in the last bit o f  the R O M . T he latter can be a 
sudden rupture or slow  stretching and attenuation in the  
m ore chronic cases. A bduction  injuries are less com m on, but 
m ore im portant, as it occurs only after rupture o f  the medial 
ligament has taken place. T he injury can be com plete, w ith  
the ligam ent intact, but bone avulsed, (usually from  the 
inferior attachm ent to  the tibial spine area) or com plete with 
rupture o f  the ligam ent itself (usually near the superior 
attachm ent to  the fem oral condyle) or partial rupture and 
attenuation due to continuous m inor traum ata.

A cute rupture o f  the anterior cruciate is usually associated  
w ith a m edial m eniscal tear (w ith or w ithout recurrent

locking) or w ith  m edial ligam ent rupture w ith or w ithout 
fracture o f  lateral tibial condyle.

O ften the diagnosis o f  a ruptured anterior cruciate ligament 
is difficult as it m ay be masked by concom itant trauma or 
com plications, e.g . ruptured m edial ligam ent, haemarthro- 
sis, synovitis, acute pain , tenderness and m uscle Spasm. 
U nless the patient is seen very so o n  after the injury, it is 
best to exam ine the knee after aspiration and even anaes­
thesia. Laxity can be dem onstrated by the “drawer forwards” 
sign. It has to be com pared w ith the sound side. T he “drawer 
forw ards” sign is usually “m inim al” on  isolated rupture o f  
the anterior cruciate and “ m axim al” w hen associated with 
rupture o f  the m edial ligam ent. U sually radiography is 
negative, except where an avulsion fracture o f  the tibial spine 
is present.
2. Posterior Cruciate.

A s for the anterior cruciate, the posterior is said to  be 
taut throughout flexion-extension, the tension changing from  
the anterior to  the posterior fibres as the joint m oves from  
flexion to  extension . Thus it will prevent hyperextension and 
also control m edial rotation o f  the tibia in flexion.

U sually  rupture o f  the posterior cruciate is found as part 
o f  extensive trauma to  the knee and rarely as an isolated  
injury. T he m echanism  o f  injury is usually the tibia being 
driven posteriorly on  the fem ur in the flexed knee. T he type 
o f  rupture fo llow s the pattern already described for the 
anterior cruciate ligam ent. It can be diagnosed by the 
“drawer backwards” sign.
Treatm ent.

A s has been stated previously, rupture o f  any one ligament 
on ly , causes hardly any disability, especially  in the presence 
o f  good  m usculature around the knee and where no strenuous 
dem ands are m ade on it, e .g . com petitive sport, m ining, etc. 
In cases where there w as great laxity and disability, several 
types o f  substitutions were used, e .g . H ey  G rove’s fascial—  
or Sm illie’s m eniscal substitution, but these seem ed to  have 
no lasting effect. In cases o f  severe laxity and derangement 
even arthrodesis w as used.

T hen in the last decade L indem ann’s H eidelberg operation  
w as developed and has been used increasingly with success. 
Briefly it is as fo llo w s:
F or A nterior Cruciate.

T he knee is opened by a fairly extensive antero-m edial 
incision and the joint exam ined. I f  necessary, a medial 
m enisectom y is perform ed. T he stum ps o f  the ruptured 
anterior cruciate is excised. G racilis is divided near its 
insertion and m obilized by blunt d issection to  m ore or less a 
third w ay up so  that the line o f  pull w ill be from  the posterior 
m idline. It is then passed through the lateral part o f  the 
posterior capsule, a long the intercondylar notch  to  ajjpear in 
the anterior part o f  the joint. A  h ole is tunneled from'medial 
to the attachm ent o f  ligam entum  patellae on  the tibia, to 
em erge at or anterior to  the inferior attachm ent o f  the 
anterior cruciate, gracilis is passed through the tunnel and 
on e and a h a lf inches o f  tendon  is secured to  the tibial 
periosteum  and ligam entum  patellae insertion with moderate 
tension . B o n e  chips are punched in to  the tunnel to  ensure 
adequate fixation. The w ound is closed  in layers. A  well 
padded long leg plaster is applied and suspended from  a 
B alkan frame for a few  days by m eans o f  w ire loops.

Isom etric contractions o f  all the leg m uscles can be 
started im m ediately and should be done conscientiously, but 
w ith adequate rest, during the w aking hours. N on-w eight- 
bearing am bulation is allow ed w ithin 5-7 days. T he plaster is 
rem oved after 5-6 w eeks and full strengthening and m obiliza­
tion can start. H ere it is o f  prim e im portance to  strengthen 
all the supporting m usculature o f  the knee joint. Teach 
correct and protective am bulation, i.e. “ bracing” the knee on 
w eightbearing and avoiding sudden twists.
M ed ia l L igam ent.

U sually  this is found to be lax and repaired at the same 
tim e. I f  there is on ly  slight laxity, it is sutured, or if  war­
ranted an O ’D on o g h u e’s distal shift operation can be 
perform ed.
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fo r  P osterior Cruciate.
The approach is sim ilar as for the anterior cruciate. 

G racilis is severed and loosened  and then passed through a  
tunnel drilled through the m edial fem oral condyle from  just 
distal to the adductor tubercle to em erge in the anterior 
com partm ent o f  the knee joint at the point where the posterior 
cruciate attaches to  the m edial fem oral condyle. T he tendon  
is passed m edial to  the anterior cruciate to enter the pos­
terior com partm ent o f  the jo int. It is held there w ith  a 
Kocher’s forceps, the incision is closed  and the patient 
turned on to  his face. A  second incision is m ade in the 
midline o f  the popliteal fossa and the K ocher’s forceps with  
the tendon, located. T he posterior capsule and periosteum  
is cleared on the back o f  the tibia for one inch and the 
gracilis tendon securely sutured to  the periosteum  and the 
capsule, w ith the knee in thirty degrees flexion. T he wound  
is closed and the after treatment is the sam e as for the 
anterior cruciate.
Combined Repair.

Should both cruciates be ruptured, gracilis is used to  
substitute the anterior and sem itendinosis the posterior. 
Repair o f  the m edial ligam ent, if  necessary, is done before 
the first incision is closed.

A lthough there is still appreciable laxity in the joint after 
this operation, it is ex tiem ely  stable during strenuous 
activity and m ore awareness o f  tension exists than in fascial 
transplants.

3. M E N IS C A L  IN JU R IE S
The m enisci or sem ilunar cartilages fill in the incongruity  

between the fem oral and tibial condyles to  provide m ore  
acceptable and functional joint surfaces. It is said that the  
movements o f  rotation take place below  the m enisci and 
flexion and extension  take place above the m enisci. R em oval 
o f the menisci does not seem  to im pair the function o f  the 
knee joint, again provided that the surrounding m usculature 
is in good condition .
(a) M edial M eniscus.

The horns o f  the m edial m eniscus are w ide apart but 
firmly attached to the tibia in the non-articular intercondylar 
area. The periphery or arch is loose ly  attached to the tibia by 
means o f  the coronary ligam ent (part o f  the capsule) and 
firmly attached to the femur by m eans o f  the deep fibres o f  
the medial collateral ligam ent. Thus the m edial m eniscus is 
especially m obile on the tibia in rotary m ovem ents and 
suffers rupture during rotational stress because o f  this 
mobility o f  its arch w hich lacks m uscular control. D uring  
rotation the horns o f  the m eniscus m ove w ith the tibia and 
the arch w ith the fem ur, leading to  d istortion and rendering  
it liable to injury.
(b) L ateral M eniscus.

It is m ore circular in shape w ith  the anterior and posterior 
horns m uch closer together and also  attached to the inter­
condylar area o f  the tibia. T he arch is loose ly  attached to  
the tibia by m eans o f  the coronary ligam ent, but the liga­
ments o f  H um phrey and W risberg, and especially  the  
posterior superficial fibres o f  popliteus, actively control the 
arch o f the lateral m eniscus during rotation. P opliteus acts 
as an external rotator o f  the femur from  extension  i.e. it 
initiates flexion, but its main function is believed to be 
control o f  the lateral m eniscus by preventing it from  m oving  
medially to a position  where it can be crushed, as the knee 
unlocks for flexion.

The m echanism  o f  injury is sim ilar for both m enisci, 
namely forced rotation , but the lateral m eniscus is less 
liable to this and is injured m ore often  as a result o f  direct 
violence. M eniscal injuries occur m ainly in young healthy  
males w ho play active sports like footb all and rugby or work  
in mines w hich involves strenuous w ork in confined spaces 
on fully flexed knees. U sually  the tearing is as a result o f  
forced rotation o f  the fem ur on a fixed tibia w ith the knee 
in flexion. By taking a detailed h istory o f  the m echanism  o f  
1 njury, resultant incapacity, course and com plications or 
resultant disability from  the patient, will usually give a 
■airly clear indication as to  the traum a. B y  a careful clinical
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investigation a long the lines already described, a diagnosis 
can usually be m ade.

O ne should never lose sight o f  the natural processes o f  
degeneration that set in in the knee joint after the second  
decade and alw ays judge what is the relative “norm ality” 
o f  the joint before reaching a conclusion  and deciding on  
treatment.
Treatm ent.

M inor peripheial tears are som etim es treated conserva­
tively along the lines o f  a m edial collateral ligam ent rupture, 
but these usually give rise to  sym ptom s later, so  that opera­
tive procedures are follow ed in nearly all cases. T his is 
decided on after persistant locking and persistance o f  
sym ptom s, notw ithstanding effective conservative treatment.

A fter m enisectom y, a com pression bandage is applied and  
the patient is nursed w ith the feet elevated. Static quadriceps 
exercises are started im m ediately and partial weightbearing  
allow ed after 5-7 days. T he stitches are rem oved after ten 
days and gentle m obilisation  o f  the knee (always using pain  
as a criterion and avoiding causation o f  any Symptoms that 
are prolonged after treatment) is started. A fter three weeks, 
strong weightbearing exercises can be started and ideally the  
patient should be able to return to w ork after 6-8  weeks and 
sport after three m onths.

4. D ISL O C A T IO N .
C om plete dislocation o f  the knee occurs very rarely and  

then as a result o f  extrem e violence, directly, to  the lower end  
o f  the fem ur w ith  the tibia firmly fixed, oi to  the upper end  
o f  the tibia w ith the femur fixed. T he type o f  d islocation will 
depend o n  the direction o f  the violence. D islocation  as a  
result o f  rotary violence is even m ore rare.

D islocation s o f  the knee are classified according to  the  
relative position  or m ovem ent o f  the tibia to  or on  the femur. 
Further they can vary in degree from  incom plete to  com ­
plete (the latter is o f  purely academ ical interest) and be o f  
the closed  or open  variety. T he latter will be com plete w ith  
extensive soft tissue dam age.

(P lease see n ex t p a g e)
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A ll types w ill involve the collateral ligam ents, cruciates, 
capsule, popliteus, gastrocnem ius and vastus m edialis to  a 
greater or lesser extent. The latero-m edial type can involve  
the lateral popliteal nerve and then especially the m edial 
dislocations; often  rupture o f  the skin and underlying soft 
tissues occur and then a closed reduction is incom plete due  
to  the obstrusion o f  soft tissues into the jo int. A ntero­
posterior dislocations usually dam age the posterior capsule  
and cruciates w hilst the collateral ligam ents m ay escape with  
relatively little dam age and more often than not the popliteal 
artery is in grave danger.

D iagnosis is easy  due to the gross traum a and deform ity  
and from  the history. R adiography is essential to  elim inate  
or establish concom itant fractures.
Treatment.

R eduction  under anaesthesia should be undertaken as 
soon  as possib le , once the state o f  the circulation has been 
found satisfactory. Arterial insufficiency due to  rupture or 
throm bosis or spasm  o f  the popliteal artery requires im ­
m ediate exploration and this then has priority in treatment 
w ith the result that reduction m ay be deferred until the  
circulation has been restored to satisfaction. Failure o f  this 
w ould necessitate m idthigh am p u ta tio n . Primary suture o f  a 
torn popliteal nerve m ay be undertaken if  an open reduction  
is necessary or in the case o f  an open  dislocation or it m ay be 
left till a later date. Once m ore, traction lesions have the  
worst prognosis.

A  com pression bandage with backsplint or Kram er wire 
reinforcem ent is applied (in slight flexion where the posterior  
capsule is involved). D uring the first 48 hours, especially, 
the circulation has to  be checked frequently. O nce this is 
satisfactory, the jo int is aspirated and another com pression  
bandage applied.

Provided there are n o  com plications, quadriceps exercises 
can be com m enced after a week once a plaster spica has 
been applied. W eightbearing can be gradually started after 
6-8  w eeks on  application o f  a skintight plaster. Im m obiliza­
tion is usually m aintained for three m onths. D uring this 
tim e conscientious exercise o f  all the leg m usculature is o f  
param ount im portance and m ay actually determine the end  
result. A t the end o f  three m onths m ost soft tissues w ill have 
healed and m obilization  m ay begin. Often there w ill be 
excessive fibrous tissue and even hererotopic bone form ation, 
which m ust be taken in to  consideration during m obilization. 
In cases o f  severe internal derangement this m ay actually  
constitute additional support. In m ost cases functional 
recovery (with or w ithout aiding apparatus, e.g. for dropped  
foo t) can be achieved with adequate strengthening o f  the  
m usculature, but flexion w ill invariably be limited.

5. O S T E O C H O N D R IT IS  D ISSE C A N S
This w ill be m entioned very briefly as som e authorities 

hold that the condition  does occur as the result o f  trauma. 
This is a cond ition  where a fragment o f  articular cartilage 
becom es loosened , sclerosed and eventually separated o ff to  
form  a loose  body in the joint. The main sym ptom s are 
vague pain, lock ing and w asting o f  the quadriceps. D iagnosis 
in the early stages is difficult due to the vagueness. 
Treatm ent.

In young adults conservative treatment has been used, 
m ore on  an experim ental basis. T he knee is im mobilised  
and no w eightbearing permitted for three m onths. I f  healing  
has occurred, the jo int is im m obilized for a further three 
m onths and then gradual weightbearing and m obilization  
started.

M ost cases are treated operatively by m eans o f  arthrotom y, 
whether before or after separation o f  the fragment, depends 
on the severity o f  the sym ptom s as well as the views o f  the  
surgeon. A fter treatment is like that for a menisectomy.

The results w ill depend greatly on  the size o f  the frag­
m e n ts )  and the area affected. I f  a large portion o f  the weight­
bearing area is affected at an early age, early and gross 
arthritic changes are to  be expected.

6 . FR A C T U R E S.
In general, those fractures that involve the knee joint 

directly, are fractures o f  the tibial spine, o f  the tibial plateau

(involving the lateral only or both condyles) or subchondral 
fractures o f  the patella and condyles. A s there is such a 
large variant in the severity o f  these and the concom itant 
and com plicating soft tissue injuries associated w ith them , 
w hich in turn gives rise to  very varied scope o f  treatment 
that could fill another paper, they w ill also be m entioned  
very briefly.

T he tendency in treatment where fixation and non- 
weightbearing are necessary, today is for skeletal traction  
by m eans o f  pins and the use o f  the so-called  Perkins bed 
which still allow s m ovem ent o f  the knee. In  older people  
especially, the tendency is to  stress m obility  even if  w eight­
bearing is not allow ed.

P H Y SIO T H E R A P Y  IN  K N EE IN JU R IE S .
T he quadriceps is by far the m ost im portant m echanism  

that is involved in knee injuries and the subsequent return 
to  function, but one should alw ays aim  for a balanced  
action o f  the supporting m uscles and not lose sight o f  the 
im portance e.g. o f  popliteus in initiating flexion, or that o f  
the ham strings in preventing hyperextension.

The orthograde posture is unique to m an and a relatively  
recent b iological acquisition. It is a delicate m echanism  that 
is easily  deranged by injury. Loss o f  volum e, tone and control 
in itself constitutes a disability. Q uadriceps insufficiency  
leads to  intra-articular trauma as the jo int cannot cope with  
the norm al stresses and strains and this in turn leads to  
further w eakening o f  quadriceps. T he on ly  w ay to  cop e with 
this vicious cycle is to  start non-w eightbearing exercises that 
will build up strength and tone sufficient to cope with  
weightbearing. T he reflex inhibition o f  quadriceps after 
traum a can resem ble a flaccid paralysis. Thus after trauma 
and operation it is o f  prim e im portance to  institute active  
quadriceps contractions (isom etric or iso ton ic as the case  
m ay be) im m ediately, not on ly  to  preserve strength, but also  
to  m aintain the kinaesthetic sense. H eat, ice and m assage  
are on ly  com plem entary m easures to increase the circulation.

Quadriceps exercises contra-indicated in :
1. O pen w ound treated by primary suture.
2. H aem arthrosis.
3. A cute sepsis.
These all require an initial period o f  rest.
Functionally , quadriceps can be divided in to  tw o com ­

ponents, nam ely:
1. Vastus lateralis, vastus interm edius and rectus fem oris 

which cause extension o f  the knee.
2. V astus m edialis, responsible for the last 10-15 degrees 

o f  extension  and thus the all im portant “ locking” o f  
the knee. Even if  there is n o  internal derangem ent, 
m al-function o f  this w ill cause an unstable knee. It is 
also the site o f  first and m ost marked wasting.

T he fo llow ing are som e points o f  application to  rem em ber 
when w orking for the optim um  in recovery o f  the m u scu la -' 
ture surrounding the knee jo in t :

1. The all or none law that governs contractile units.
2. O ne has m axim al m echancial efficiency when the m uscle 

fibre starts to  contract from  the fully  stretched  
position .

3. T o  increase power (o f  first im portance here) exercises 
o f  a high resistance, low  repitition rate are best.

T o  increase endurance, exercises o f  low  resistance, 
high repetition rate give the best results.

4. C o-ordination.
(a) Speed o f  contraction to  prevent injury.
(b) “T im ing” , i.e . the im portance o f  actions other  

than the prim e m over, thus proprioception.
5. D osage.

(a) W eightbearing to o  early gives rise to increased  
sym ptom s and m ay even be detrim ental.

(b) D evelop  pow er and then endurance.
6 . R elaxation between individual exercises and sessions 

is im portant especially  in prolonged atrophy.
7. Progression can be in tim e and work done. I f  necessary, 

one can start w ith Faradism  to  initiate contraction  
where the kinaesthetic sense is lost, but voluntary  
coniraction  is the m ost im portant.
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g. Variety. Exercises should be specific for the knee, but 
also general, especially  when the patient is still confined  
to  bed, and varied enough to hold  the interest.

From the above it w ill em erge that one has to  have at 
least one session per day (and m ore short sessions in the 
early stages) to  concentrate on  individual exercises for the 
specific cond ition . H ere on e has to stress the im portance o f  
regular exercise throughout the day o f  the principal m uscle 
groups, nam ely quadriceps, ham strings, fo o t pum ping and 
gluteal contractions as well as isolation  o f  vastus m edialis 
and popliteus, w hich is the patient’s responsibility. From  the 
third day on m ost patients can participate in class work, 
mainly aim ed at general m aintenance, w hich is extrem ely  
valuable from  the point o f  view that it stim ulates interest, 
encourages patients to  w ork on  their ow n, allow s for 
therapeutic gam es in the later stages and o f  course econ o­
mises the use o f  the physiotherapist’s time.

physiotherapy can play a very im portant part in the 
rehabilitation o f  knee injuries, especially  by m eans o f  con ­
scientious exercise, provided it is applied accurately and  
with intelligence. Ideally  one w ould want to  start training 
the patient pre-operatively where possible. F irstly this ac­
quaints the patient w ith the exercises expected post-opera- 
tively and their relative im portance in the rehabilitation  
programme. Secondly it provides the physiotherapist w ith  
some norm  w hereby to  m easure progress. Thirdly it can 
prevent the extrem ely rapid loss o f  k inaesthetic sense, loss 
o f  tone and atrophy w hich is peculiar to  quadriceps. In m ore 
chronic cases it has becom e practice to  treat patients on  an 
out-patient basis for a week prior to  operation to teach  
exercises and expected am bulation necessary post-operative-
ly-

Individual exercises will be left to the cho ice o f  each  
physiotherapist, as well as a rehabilitation program m e, as 
this depends largely on  the set-up o f  each department, 
personal ability and surgeons concerned in the case. In 
conclusion it can be m entioned that P .N .F . techniques have  
been m ost effective for individual treatm ent. There is a good  
variety o f  strengthening and m obilizing techniques which  
can be used in conjunction w ith ice to  ensure speedy and 
optimum rehabilitation.
Note.

The author w ishes to  thank Prof. G . T . du T oit and 
Dr. I. S. de W et o f  the Pretoria O rthopaedic H ospital for 
their help and encouragem ent in the preparation o f  this 
article. ____________________

A P R A Y E R
The fo llow ing prayer should be o f  great help to  people  

as they grow older; and it contains m uch concentrated  
wisdom!

Lord, Thou know est be tter  than I  know  m y se lf  th a t I  am  
growing older, and w ill som eday be old.

Keep me fro m  the fa ta l  habit o f  thinking I  m ust sa y  som e­
thing on every  subject an d  on every  occasion.

Release m e fro m  craving to  straighten ou t everybody's  
affairs.

M ake m e thoughtful bu t not m oody; helpful bu t not bossy.
With m y vast store o f  wisdom i t  seem s a  p i ty  not to use it 

all, but Thou know est, L ord, that I  want a  fe w  frien ds a t  the end.
Keep m y m ind fro m  recita l o f  endless deta ils; g ive  m e wings 

to g e t to the po in t.
Seal m y lips on m y aches an d  pa in s; they are increasing and  

love o f  rehearsing them  is becom ing sw eeter as the yea rs g o  by.
I  dare not ask  f o r  grace enough to  en joy the ta les o f  others 

pains, bu t help m e to endure them  with patience.
/  dare not ask  either fo r  im proved m em ory; bu t fo r  a  growing  

humility , and the lessening cock-sureness when m y m em ory  
seems to clash with the m em ories o f  others.

Teach m e the g lorious lesson th a t occasionally I  m ay be  
mistaken.

Keep m e reasonably sw eet; I  do not want to  be a  sain t—  
some o f  them  are so hard to  live with.

B ut a  sour o ld  person  is one o f  the crowning works o f  the 
devil.

G ive me the ab ility  to  see g o o d  th ings in unexpected  p laces  
an d ta len ts in unexpected people.

A n d  give m e O  L ord, the grace to te ll them so.
A men

A STUDENT OUT-PATIENT CLINIC
T he out-patient department at the Johannesburg H ospital 

com prises w om ens’ and m ens’ treatment room s, staff 
gym nasium , students gym nasium  and students out-patient 
clinic.

A t the clin ic the 3rd and final year students treat a cross- 
section o f  out-patients under the supervision o f  a lecturer in 
physiotherapy. They get experience in individual treatments 
by m assage, electrotherapy, passive m ovem ents, traction, the 
application o f  heat and cold  and individual exercises. G roup  
exercises and heavy rehabilitation is done in the gym nasium .

It w as suggested that it might be o f  interest to physio­
therapists to see what types o f  patients are treated here.

A n  analysis o f  patients treated from  February, 1965 to 
February, 1967 revealed the follow ing:

Surgical out-patients . .  . .  . .  . .  138
M edical out-patients . .  ............................... 67
P sychological patients . .  ............................... 22

T O T A L 227

It is o f  interest to note the high incidence o f  psychogenic  
cases sent for physiotherapy. O f these seven were receiving  
psychiatric treatment. Further analysis o f  this group shows 
the site o f  pain or paralysis to  be distributed as fo llo w s:

T he neck— 7, Lumbar region— 1, arms— 3, leg or knee— 3, 
feet— 3, H ands— 4.

O ne had “general pains” .
T he “treatm ent” requested w as usually som e form  o f  heat 

(wax, S .W .D .), m assage and exercises.
The surgical group w as the largest as it included trauma  

and orthopaedics. Further analysis o f  this group included:
G eneral surgical (am putations, post-m astectom y oedem a, 

stress incontinence etc.)— 13, Fractures— 25, hands— 19, 
soft tissue lesions— 19, feet— 25, spinal lesions— 37.

T he fracture patients were usually referred for treatment 
o f  com plications such as stiff jo in ts or nerve lesions or  
residual pain and sw elling. Very few recent injuries are seen.

T he “ hands” were the usual cut tendons, septic fingers, 
post-traum atic stiffness.

Soft tissue lesions were m ainly tendonitis. T he foot 
patients were all w om en suffering from  pain and weakness 
o f  the intrinsic m uscles.

O f the spinal lesions 8 were cervical, one thoracic and 
28 lum bar. C onditions included osteo-arthritis, disc lesions, 
senile osteoporosis, ankylosing spondylitis, trauma and 
backache secondary to p athology at the hip.

The medical group included general m edical (salpingitis, 
diabetis, psoriasis, bedsores, etc.)— 15, neurlogical (poly­
neuritis, peripheral nerve lesions, trigem inal herpes, etc.)— 24, 
B ell’s palsy— 7, rheum atiod arthritis— 9, osteo-arthritis— 8 .

O f the patients with B ell’s palsy, five recovered com pletely  
T he treatm ent given w as ultrasound (less than ■ 5 w atts/cm a 
for 3-5 m inutes) during the stage o f  pain. A s soon  as volun­
tary m ovem ents returned, the treatment used was ice and 
exercises using stretch, resistance and irradiation from  the 
norm al side, neck and arms. One had pain for one m onth  
and w as adm itted for decom pression. The other had had the  
attack 2  years previously and wanted to  try the “new  
technique” . H e had partially recovered and show ed no  
further recovery. This group did n ot include facial paralysis 
due to stab-w ounds or cerebro-vascular accidents.

This is not the on ly  general clin ic where the students gain  
practical experience. T hey attend at other hospitals and 
specialised centres, and w ork in the gym nasium  and wards 
at the Johannesburg H ospital.

B. W IN T E R , M .C .S.P .
Teacher o f  Physiotherapy
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