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JOINTS AND THEIR DISEASES

Examination of the Knee Joint

T. J. FAIRBANK,* F.R.C.S.

British Medical Journal, 1969, 3, 220-222

There are so many causes of inflammation of the knee joint,
In its widest sense, that I believe the best way to discuss them
is to describe the clinical examination of the knee step by step

with a commentary on the meaning and significance of the
signs elicited. I make no excuse for laying stress on the
traumatic and degenerative conditions-they form the com-

monest causes of effusion in the knee joint.

History

In making a diagnosis the patient's history carries the same

importance as in any other medical condition, but there are

certain points that must be sought by specific questioning.
Having in mind, as always, the patient as a whole, we must

know whether there is associated general malaise or pyrexia,
and whether there has been a recent illness or infection,
remembering too that all the fevers of childhood occasionally
present with poly- or mono-articular arthritis, the knee being
commonly affected. We must learn whether other joints have
been involved, from both the history and examination. In the
case of mono-articular rheumatoid arthritis of the knee the
routine examination of all joints, which should be repeated at

later attendances, often reveals involvement of another joint
of which no complaint has been made. We must inquire par-

ticularly whether the trouble is a recurrent one, and if so what,
if any, are the precipitating factors. Any history of trauma
is of great importance, but we should remember how unreliable
this may be in children and that in adults trauma may have
done no more than precipitate symptoms from some pre-

existing abnormality in the joint.
Leading questions are not taboo after the patient has told

his story, and are indeed often essential in elucidating some

of the problems, especially in patients of limited powers of
self-expression. We must have in mind, however, that these
patients may have as much difficulty in understanding our

questions as in answering them, and a history of " locking"
of the joint needs particular care in interpretation. Any sudden
catch or even a sense of stiffness in the joint may be called
" locking" by the patient; a history of definite " unlocking,"
if it can be substantiated, is of much greater value in confirming
a true mechanical interference with joint function.
Many patients do not appreciate the significance of a loose

body, even though they have felt it with their fingers, and
direct questioning is again advisable. If one is present, we

must learn whether it always appears at the same site (it may
be a pedunculated piece of meniscus or articular cartilage),
and whether more than one has been felt at the same time.
Whether an effusion is present or not it is only too easy to
miss a loose body on examination, even when its presence is
suspected.

* Consultant Surgeon, Orthopaedic and Fracture Department, United
Cambridge Hospitals.

A good history will usually tell us if pain felt in the knee
is referred from the spine, but this is not true of the hip joint.
Pain from the hip is often referred to the front or inner side
of the knee-a particularly dangerous trap in the case of
slipped upper femoral epiphysis in the adolescent, though in
practice the mistake is much more commonly made in patients
with an osteoarthritic hip. Routine examination of the hip
and spine is therefore always a wise precaution.

Examination

As with any clinical examination, an orderly routine is of
the greatest importance. It is essential that both legs be fully
exposed for an adequate examination of the knee, and the
patient must be lying on a bed or couch. There is no place
for examining the knee of a patient sitting on a chair, even

if (unlikely with present-day fashions) the trouser leg can be
pulled above the knee; shoes, stockings, and trousers must
come off if embarrassing errors are to be avoided.
A quick examination of the normal knee first will often

pay a dividend; it may prove to be abnormal too, and in any

case it must be available and visible for comparison. Firstly,
stand at the foot of the couch and look; wasting of the thigh
muscles can be seen-you do not need a tape measure, except
for recording purposes. Is there deformity at the knee ?
A little fixed flexion so that the knee does not lie quite flat
on the couch ? Evidence of genu varum or valgum ? And, if
so, are both knees equally affected ? Remember that either
deformity may cause osteoarthritis in later life or arise de novo

when osteoarthritis affects one compartment of the joint more

than the other; surprisingly the patient cannot always tell you
whether knock knee or bow leg is newly acquired or of long
standing.
Look for general swelling of the knee, usually most obvious

in the suprapatellar pouch, and for localized swellings, though
none of the common ones (a prepatellar bursa, a cystic lateral
meniscus, a semimembranosus bursa, and Schlatter's disease of

the tibial tubercle, all with their characteristic sites) is usually
accompanied by true arthritis. Swellings of the lower femur

or upper tibia from infection or neoplasm, however, commonly
give rise to a small effusion, but the wary eye can often spot
at once that the swelling is not quite the same shape as an

effusion alone.
The so-called Morrant Baker cyst behind the knee, unless

large, can be more easily felt than seen. It lies in the midline

rather than towards the inner side of the posterior aspect,
as does a semimembranosus bursa; but both lesions become

impalpable, or almost so, as the knee is flexed. A semi-

membranosus bursa is common in childhood and troubles the

parents much more than the patient. Most regress spon-
taneously in a year or so ; excision is only occasionally indicated.

They can occur in adult life, but in middle age and later the

Morrant Baker cyst is much more common. As originally
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described these cysts were related to a heterogeneouscollection
of conditions, many of them tuberculous, but nowadays they
are almost all associated with osteoarthritis, often very mild.
They are probably the result of minor ruptures of the posterior
synovial capsule rather than herniations, the extravasated fluid
becoming encysted. Especially in rheumatoid arthritis sudden
extravasations of this type into the calf may give a clinical
picture almost indistinguishable from acute thrombophlebitis
unless an arthrogram is performed.

Temperature

Rest your hand gently on the knee and compare its tempera-
ture with that of the other side. (But has the patient just taken
off his crepe bandage ?) Any extra warmth should remind
you to examine for enlarged lymph glands in groin and iliac
fossae at this point-it is easy to forget if you leave it till
later.

In contrast to the more superficial infections neither osteo-

myelitis nor suppurative arthritis is commonly accompanied by
lymphadenopathy, but in the case of a tuberculous knee an

enlarged or even apparently normal gland may offer an oppor-

tunity to confirm the diagnosis by biopsy. Osteogenic sarcoma

and malignant synovioma may at times metastasize to lymph
glands, and occasionally to glands of the opposite side. Hence
the importance of examining both sides.

Acute effusions from almost any cause are accompanied by
a rise in temperature of the joint area. In a few days the
difference in temperature between the two sides may no longer
be detectable if the effusion followed trauma or a "flare"
of osteoarthritis. But a haemarthrosis takes longer, and of
course infections take longer still.
The presence of extra fluid in the joint can almost always

be detected at a glance without the use of the tests we teach
our students. Much more important is to make up our minds
about the presence of synovial thickening, best determined by
rolling the margin of the suprapatellar pouch under the pulps
of the fingers. Difficulties arise when the effusion contains
massive fibrin clots and in cases of haemarthrosis where clotting
occurs in the fornices of the pouch.

Tuberculosis of the knee is now a rare condition, and the
classical appearance of a warm boggy swelling of the knee with
diffuse synovial thickening and severe wasting and spasm of
the thigh muscles is no longer familiar. Furthermore, one

must nowadays be at least as wary of this condition in the
elderly as in the young. Much more commonly such findings
are evidence of mono-articular rheumatoid arthritis and an

indication for careful examination of other joints and appro-

priate serological tests. These may remain negative for long
periods, and it may be many years before further joints are

affected. It is in such cases, too, that a synovial biopsy is
most often indicated, even though the histological findings
are often non-specific.

If the knee has been the site of recurrent effusions with
nothing to suggest any internal derangement the possibility
of gout or crystal-synovitis arises, and in the absence of radio-
logical or biochemical confirmation expert examination of
aspirated synovial fluid for the appropriate crystals may give
the diagnosis.

Movements

The range of movement, active first, then passive, can now

be tested-there is in practice rarely much difference between
the two-and at this stage the normal knee should be similarly
tested for comparison. The important point to look for is
whether the knee can be extended fully. An effusion alone
does not necessarily limit extension, though flexion is always
limited to some extent. Extension may, however, be limited
by a few degrees, either by the mechanical effect of an acute,
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tense effusion or by secondary shortening of the posterior
capsule if the effusion is of long standing. The quadriceps
mechanism is such that it loses much of its efficiency during
terminal extension, and the stability and comfort of the knee
for standing and walking depend to a great extent on the ability
to lock the knee into the normal slightlyh perexd
position. We can test this with the patient either standing or

lying. The patient with truly full extension can stand on the
affected leg alone with the quadriceps relaxed, the patella com-

pletely mobile on manipulation, and the knee locked against
further extension by the tension of the ligaments. Lying, the
patient's knee should be flexed 10 or 20 degrees and allowed
to drop backwards; where full extension is present the knee
falls to a painless end-point without the slight "spring" which
is both visible and palpable when there is any mechanical block,
whether the cause lie anteriorly from a meniscus lesion or

posteriorly from a tight capsule, loose bodies, and so on.

Attention should then be paid to the patella. By far the
commonest cause of a knee effusion in an adolescent girl, at
least in an orthopaedic department, is chondromalacia pateilae.
The history given is often vague in the extreme, but the finding
of tenderness around the margins of the patella with pain
caused by manipulating the bone while it is pressed against
the femur with the knee relaxed in full extension is almost
pathognomonic. The crepitus felt on flexion of the knee is
also usually greater than on the normal side, and similar
findings of course occur in patello-femoral osteoarthritis in
the older age group. In both there is often thickening and
tenderness of the infrapatellar fat pad. The latter should
always be palpated with care; direct blows may lead to fibrosis
and thickening and loss of elasticity with a resultant irritable
and unstable knee. Local heat and massage will often relieve
the symptoms of this very definite entity.

Again much commoner in girls than boys, and often missed,
is the condition of recurrent outward subluxation of the patella
as a cause of obscure internal derangement. In this condition
the patella does not actually dislocate, but if the patient is asked
to flex the knee while the patella is pushed laterally pain is
caused and the movement inhibited.

Abnormal Mobility

Next we must look for any abnormal mobility in the joint-
instability of the lateral or cruciate ligaments. The external
lateral ligament is rarely torn, and if it is lax there is only
minor disability. If the knee can be flexed 90 degrees the
ligament can be readily palpated even in a plump knee. The
outer aspect of the ankle is rested on the opposite shin and
the knee allowed to flop outwards; a fingertip placed on the
outer joint line and moved backwards will feel the taut ligament
if it is intact. The outer joint space in this position normally
opens a few degrees; the fingertip inserted into the resultant
gap between femur and tibia is squeezed out like an orange

pip when the patient actively extends the knee.
The medial collateral ligament is of far greater importance;

in lean knees its anterior margin can sometimes be palpated If
the flexed knee is allowed to flop inwards, but this is rarely
helpful in clinical practice. If the knee can be fully extended
a sharply applied valgus strain will reveal the instability if it
is torn, and will cause pain if it is merely strained, but in the

early post-traumatic stages full extension is rarely possible.
The test must then be done with the knee slightly flexed, and
in many normal knees in this position a definite valgus
"wobble " is detectable. It is therefore essential first to do a

test on the normal knee in the same position to provide a bae
line. Because of the vital importance of maintaining stability
of the medial ligament and the near impossibility of restoring

full athletic ability to a knee with an "old " lax medial ligament
there should be no hesitation when in doubt in repeating the
examination under anaesthesia and taking radiographs with the
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knee under stress. There is general agreement that in acute
tears of the medial collateral ligament immediate open repair
gives better results than conservative immobilization alone.
Strains of the medial ligament make up by far the commonest
traumatic lesion of the knee joint-to miss a torn one is a
tragedy for the patient and shameful for the physician.

Tearing of thd medial collateral ligament is often accom-
panied by damage to the cruciate ligaments, of which the
anterior is the more important, but this ligament can also be
torn alone. Its stability is tested classically by the " draw "

sign-by testing the amount by which the upper tibia can be
pulled forward when the knee is flexed 90 degrees and relaxed.
Because the normal range is so variable it is essential to test
the normal knee as well. Furthermore, the rotational position
of the tibia is important, and the tests should be done with
the foot in the neutral position, externally rotated, and internally
rotated. Outward rotation tightens the intact medial collateral
ligament and limits the forward movement of the tibia. If this
movement increases when the test is done with the foot turned
out-best held in this position by the surgeon's buttock on the
toes-it is evidence that the medial ligament and posteromedial
capsule are severely damaged also. The same is true in reverse
for the outer side of the joint, but such injuries are rare.
There is more than one way to apply the so-called McMurray

test for meniscus instability. Merely to rotate the tibia while
the knee is in varying degrees of flexion is inadequate.
A circumduction movement of the foot at the same time as
it is rotated is more often productive of abnormal " clunks."
Another useful variant is to grip the patient's foot against one's
chest under the upper arm so that traction can be applied while
both hands are free to manipulate the slightly flexed knee in
a rotary fashion while a varus or valgus strain is simultaneously
applied. Sometimes only the patient himself can produce the
" clunk " for you while he is standing with the knee under load.
Such findings in small children are almost always due to some
degree of discoid lateral meniscus.

Cystic degeneration of the lateral meniscus is not uncommon
and of the medial meniscus by no means a great rarity.
Classically, the swelling on the lateral meniscus, which may be
surprisingly hard, is said to be at its maximum with the knee
in full extension ; in my experience this is untrue, the maximum
being obtained when the knee is flexed some 45 degrees and

disappearing as the knee passes 90 degrees of flexion. The lump
is situated at, or sometimes just below, the level of the joint,
and lies laterally or anterolaterally, in contrast to a cystic
medial meniscus which protrudes through or behind the
posterior part of the medial collateral ligament.

Tenderness

Lastly, in the course of our routine examination we must
search for local tenderness. In all forms of acute synovitis
there will be general tenderness, but this is rarely severe in
traumatic or degenerative lesions unless there is a tense haem-
arthrosis. It is most severe in suppurative arthritis, and if the
joint infection is secondary to acute osteomyelitis its severity
may obscure the local bone tenderness, the detection of which
is so important. In rheumatoid knees tenderness may be found
diffusely along the articular margins ; in osteoarthritis the
tenderness characteristically is found earliest on the inner joint
line. But we must note that such local tenderness is also found
in patients with a degenerate medial meniscus where the joint is
otherwise normal. As meniscectomy for this condition, even in
the elderly, gives extremely satisfactory results it is important
that such patients should not be labelled " osteoarthritis," but
the differentiation may be difficult. Unlike the younger patients
with a torn medial meniscus, the anterior horn is not commonly
tender. Note that sprains of the lateral ligament usually affect
its fibular attachment, whereas sprains-as opposed to tears-
of the medial collateral ligament almost always affect its upper
attachment, and the local point of tenderness over the medial
femoral condyle is quite characteristic. When the ligament
is torn, however, the tenderness on the inner side is much more
diffuse and extends over the joint line to the tibia. Note too
that major capsular tears may be accompanied by little if any
effusion into the joint-fluid and blood leak away into the
surrounding soft tissue to produce a local boggy swelling.

Finally, do not expect to diagnose the underlying cause
of every swollen knee at your first examination; even when
you have seen the radiographs and done all the ancillary tests
some remain a problem. Some will need rest, others perhaps
provocative physiotherapy, but there need be no shame in some-
times having to admit temporary defeat and repeating the whole
examination at the patient's next attendance.

TODAY'S DRUGS
With the help of expert contributors we print in this section
notes on drugs in common use.

Diuretics. II-Other Drugs *
Benzothiadiazines suffice for most purposes when a diuretic is
required, but there are a number of newer substances that are
useful in special situations. These include the potassium con-
serving diuretics, such as spironolactone and triamterene, and
the more potent compounds such as frusemide and ethacrynic
acid.

Potassium-conserving Diuretics
Diuretics that cause conservation of potassium are useful in

patients who become severely potassium depleted during
diuretic therapy, and spironolactone is specifically useful in
cases of aldosterone excess.
Spironolactone.-Aldosterone is the most potent endogenous

mineralocorticoid. It plays a role in the normal regulation of
sodium balance and is produced to excess in pathological con-
ditions such as primary hyperaldosteronism-associated with an

adrenal adenoma-or secondary hyperaldosteronism in malig-
nant hypertension, very severe congestive heart failure, or
cirrhosis with ascites. Aldosterone augments the renal tubular
reabsorption of sodium chloride and increases the excretion of
potassium by exchange with sodium in the distal tubule.
Aldosterone antagonists such as spironolactone inhibit the renal
tubular action of aldosterone and increase urinary loss of sodium
chloride and bring about retention of potassium.

Spironolactone is an example of a drug whose pharmaceutical
formulation is of importance in its absorption from the gut.
The preparation now on the market, " Aldactone-A," is a
microcrystalline formulation which has four times the activity
of the original substance which was put on the market some
years ago.

Aldactone-A is normally used in a dose of 100 mg. daily and
its full diuretic effect may not be seen until it has been in use
for two to three days. When administered alone it is not a
particularly effective diuretic in patients with oedema. How-
ever, patients who have refractory oedema often respond to a
combination of spironolactone with a benzothiadiazine.

Spironolactone is of specific value in the treatment of primary
hyperaldosteronism, when its use leads to reversal of both the

* Part I was printed in last week's issue (page 157).
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