Disorders of the inert structures: ligaments
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Introduction

Ligamentous lesions at the knee are quite common. The joint
is relatively uncovered by muscles, which makes it vulnerable
to direct injury. Furthermore, the indirect forces acting on the
knee have a large leverage, whereas the active and passive
stabilizers of the joint have only a small leverage (Fig. 53.1)
and thus give very inadequate protection.

Few other sports injuries cause as much concern as ligamen-
tous lesions. Each contusion, even slight damage to the medial
collateral or the coronary ligament, can cause serious trouble.
Knee traumas should always be taken seriously because a
neglected knee injury may lead not only to instability but also
to the formation of adhesions.

There are great differences in attitudes towards the treat-
ment regimes for the different injuries. The wide variety of
traumas, the different degrees of damage and the combination
of various lesions make it very difficult to compile a list of clear
recommendations for treatment. In the classic textbooks, it is
advised that minor ligamentous sprains are immobilized,
whereas for serious or combined lesions, surgical intervention
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is generally recommended, especially when the patient is a
young athlete or when development of later instability is feared.
We firmly believe that immobilization is never a good
method. If there is a serious grade III lesion (see below) in a
young athlete and instability is feared, the patient should be
sent for surgery. If, for one reason or another, the patient is
not treated surgically, early mobilization, deep transverse fric-
tion and functional treatment should be used. This treatment
regime gives the needed physiological stimulus for quick and
proper healing of the lesion and prevents the formation of
adhesions, so often the cause of persistent trouble.’

Classification

Most accounts divide ligamentous injuries into three grades:
grade I is slight overstretching with some microtears within the
structure of the ligament; grade II is a severe sprain with a
partial tear of the ligamentous fibres; and grade III implies a
ligament which is completely torn across. In our opinion, this
classification is rather arbitrary and, although it might be pos-
sible to distinguish a small lesion from a total rupture, the
difference between grade I and grade II will always remain
subjective.

Ligamentous injuries can also be classified according to
which structure has been damaged. The commonest injuries
are at the medial collateral and the anterior cruciate ligaments.
Sometimes these occur together and in combination with a
torn medial meniscus — the ‘unhappy triad’, or the triad of
O’Donoghue®® — or in combination with a tear of the lateral
meniscus.” Lesions at the lateral collateral ligament and the
posterior cruciate ligament are rare. In our experience, tears at
the medial coronary ligament are very common; however, these
are often misdiagnosed as medial collateral tears or meniscus
lesions.

Sprained knees can also be classified according to the time
that has elapsed since the causative accident. Here the terms
acute, subacute and chronic are used:
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Fig 563.1 ¢ Forces on the knee: direct (small arrow) and indirect
(large arrow).

Table 53.1 Classification of ligamentous injuries according to
severity, structure and time
Time

Severity Structure

Grade I: slight overstretching Acute: less than

2 weeks

Isolated sprain

Subacute: between
2 and 6 weeks

Grade II: partial tear Combined sprains

Chronic: more than
6 weeks

In combination
with meniscal tears

Grade lll: complete tear

e Acute: less than 2 weeks since injury
e Subacute: 2—-6 weeks
e Chronic: more than 6 weeks.

This temporal division is important in choice of treatment
(Table 53.1).

Diagnosis

Even in the era of arthroscopy, a clinical approach to ligamen-
tous lesions continues to be vital.

In the acute stage, information obtained from the history
and clinical examination enables the examiner to make the
distinction between serious and mild lesions. If symptoms and
signs warrant, the patient is then referred for further assess-
ment by arthroscopy.’

In the chronic stage, only a thorough functional examination
can lead to the diagnosis of ligamentous adhesions or estimate
the degree of functional instability.

698

" | Boxs3.1

History of knee injury

Position of the knee

Direction and severity of the forces
Localization of pain

Swelling

Functional disability

Pain

Swelling

Functional disability

Pain? Where? What provokes it?
Swelling

Instability? What provokes it?

The injury

Initial symptoms

Evolution

Problem now

History

It is vital to obtain a very detailed history of the mechanism
that has led to the injury, as summarized in Box 53.1, especially
in acute sprains of the knee.

* The injury: at the moment of injury, what was the
position of the knee, what forces acted where on the
knee and in which directions were they applied?

* The initial symptoms: what was the immediate result
of the trauma? Where was the initial pain? Was there
immediate swelling? Was there immediate functional
incapacity caused by locking or instability or could the
patient continue activities? Did pain, swelling and
functional disability appear only after a certain lapse
of time?

* The evolution: what was the evolution of pain, swelling

and disability after the first few days?

Treatment received: what sort of treatment did the patient

receive and what was the result?

In long-standing cases, the current symptoms should be
ascertained:

* FPain: is it still present? What is its localization and when
does it appear?

* Swelling: does the knee swell?

e Instability: is there any feeling of instability and giving way?

Examination

The functional examination described in Chapter 50 is
carried out.

In acute cases, the ligamentous tests will sometimes be
overshadowed by the capsular pattern of the traumatic arthri-
tis, which makes it very difficult to estimate the degree of
damage. In subacute and chronic cases, the capsular signs have
largely subsided and the tests of ligamentous integrity become
more informative. Sometimes, laxity is found during the
routine examination, in which case instability tests are then
carried out (see online chapter Disorders of the inert structures:
ligamentous instability). Sometimes, it is not so much instabil-
ity but rather pain and limitation of a non-capsular type that
are detected; these indicate the formation of adhesions around
the healed tissue.
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Table 53.2 Acute ligamentous lesions: contrasting histories of
serious and less serious lesions

Serious lesions Less serious lesions

Impairment Immediate inability to Most initial pain disappears
of function continue the sport or and sports and activities can
activity be continued after a short time
Swelling Immediate or Appears a few hours after the
developing during the accident, with functional
first hour, indicating incapacity and generalized
haemarthrosis® pain
Feeling of Yes No
instability?
Aspiration Blood may be present Clear fluid is obtained
Possible Triad of 0’Donoghue? Isolated sprain of a collateral,
diagnoses Isolated rupture of a coronary or cruciate ligament

cruciate ligament?

Acute ligamentous lesions

In acute ligamentous lesions at the knee, the history will be
what first indicates severity. A few hours after a serious sprain,
the knee will start to hurt considerably and develop a distinct
capsular pattern, protected by muscle spasm that makes it
almost impossible to perform ligamentous tests. In order to
distinguish between a serious injury and a less important lesion,
a number of elements gained from the history may be of value
(Table 53.2).

When the history indicates a serious lesion, especially if the
patient is an athlete, it is wise to arrange arthroscopic evalua-
tion. In contrast, in a more modest lesion, a conservative
approach is indicated.

Chronic ligamentous lesions

Because the treatment is quite different, it is vital to differ-
entiate between instability as the result of a total ligamentous
rupture and chronic ligamentous adhesions leading to a ‘self-
perpetuating inflammation’. Once again, history and clinical
examination are the first approach to differentiate between
these conditions and, in instability, to estimate its degree
(Table 53.3).

Post-traumatic adhesions at the knee have the following
signs and symptoms. The knee hurts locally after (vigorous)
exertion or during the first few steps after it has been kept still
for a while (e.g. in the morning or after sitting for a few hours).
Sometimes slight swelling is also induced. Ordinary walking
does not hurt. Clinical examination reveals slight limitation of
movement, positive ligamentous tests and local tenderness.

Instability is characterized by a sensation of ‘giving way’
during unexpected movements under load. There may be
accompanying pain and discomfort, sometimes lasting for a day
or two. Additional instability tests will usually detect the type
and degree of ligamentous insufficiency (see online chapter
Disorders of the inert structures: ligamentous instability).

Treatment for a ‘chronic ligamentous sprain’, whether it is
adhesion to nearby structures or self-perpetuating inflamma-
tion in the ligament itself, is relatively simple and as a rule gives

Table 53.3 Differential diagnosis of chronic ligamentous sprain

and instability

Chronic Instability
ligamentous sprain
History
Stiffness/‘giving  Stiffness after the knee Feeling of ‘giving way’
way’ has been kept still for during unexpected

some time

movements under load

Pain localization

The knee hurts at one
small spot during and
after exercises

Slight discomfort over the
whole joint after the initial
unstable feeling

Swelling

Some recurrent swelling

Clinical examination

Local pain During ligamentous tests ~ None

Range Sometimes limited in a Sometimes increased
non-capsular way range of movement

Instability None Detection of instability

during the additional tests

quick and permanent results. Treatment of an unstable knee is
more difficult and often requires surgical intervention.

Treatment: the principle of early mobilization

To most orthopaedic surgeons, ligamentous lesions of the knee,
especially if they are grade III, require immobilization or surgi-
cal repair. The reasoning is purely anatomical: there is a rupture
and the main medical task is to repair both ends, either by
immobilization or by surgery. Our opinion tends more in the
direction of mobilization and functional management.

Experimental studies over the past few decades have dem-
onstrated that regeneration of injured connective tissue is sig-
nificantly better with the application of continuous passive
motion. Under functional load, the collagen fibres are oriented
in a longitudinal direction and the mechanical properties are
optimized.® Therefore, functional conservative treatment is
advised for all coronary ligament sprains and all isolated grade
I, II or III sprains of the medial collateral ligament’ and pos-
terior cruciate ligament and isolated grade I or II lesions of the
anterior cruciate ligament.® However, in combined lesions and
in anterior cruciate ligament tears with a positive pivot shift
phenomenon, surgery is the treatment of choice.’

Mobilization not only is the best promoter of ligamentous
repair but also prevents ligamentous adhesions within or around
the healing structure. Another advantage of early mobilization
is the positive effect on muscle strength!” and proprioceptive
reflexes,!" which ensures the active stability of the joint.

This conservative and functional approach to recent and
isolated tears was first advocated by Cyriax'? and has recently
received much support. Several studies have demonstrated
that the non-operative management of an isolated medial col-
lateral ligament injury, especially of grade I and II, is as good
as, if not better than, a primary surgical approach.'*'® The
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conservative treatment of grade III sprains of the medial col-
lateral ligaments also gives results that are equally as good
as the surgical approach but with significantly quicker
rehabilitation.'®?! Jones et al* treated 24 high-school football
players with an isolated grade III injury of the medial collateral
ligament. They administered mobilization, using a regime of
muscle strengthening and agility exercises. Knee stability was
achieved in 22 cases, with an average recovery time of 29 days.
The players returned to competitive sport after a mean of
34 days. Similar results were obtained in a long-term study of
21 grade III medial collateral ligament tears.”® The overall
conclusion was that non-surgical treatment of a complete tear
of the medial collateral ligament was extremely successful,
provided there was no associated structural damage to the
anterior cruciate ligament.

However, in advocating early mobilization, one common
difficulty arises: the serious traumatic arthritis and the intense
pain during the slightest movement are very strong impedi-
ments to early activity. As for ligamentous lesions at the ankle,
this problem can be solved in two ways:

e Relieve the inflammation and pain as soon as possible so
the patient can mobilize the knee. This can be achieved
by local infiltration of a small amount of triamcinolone.

e As advised by Cyriax, mobilize the ligament over the bone
by deep transverse friction instead of moving the bone
under the ligament as in ordinary mobilizations. The
relative movement will be the same, as is the mechanical
stimulus to the regenerating fibrils.

In long-standing and chronic ligamentous lesions, where scars
have been allowed to form abnormal attachments in or around
the healing tissues, the approach is to break the adhesions and
remodel the fibrils in the functional longitudinal direction. This
can be achieved by deep friction, sometimes with manipulation
in addition.

Isolated sprains

Medial collateral ligament

The medial collateral ligament prevents valgus deviation of the
knee and, through its posterior fibres, checks external rotation
of the tibia.?* An understanding of this is of importance in the
interpretation of clinical tests in a torn medial collateral
ligament.?

Diagnosis

The medial collateral ligament is the most commonly injured
ligamentous structure of the knee. The classic mechanism of
injury is a forced valgus movement on a partly flexed and
externally rotated knee,”® which typically occurs when a soccer
or American football player receives a kick or blow at the outer
side of the weight-bearing knee.?” The patient experiences a
crack and feels sudden pain at the inner aspect of the knee.
Most of the pain disappears fairly quickly and the sportsman
or woman can probably return to the game or walk off the
pitch. At first, the knee is not swollen and there is only slight
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Fig 53.2 ¢ Medial collateral ligament lesions: 1, avulsion of a bony
fragment; 2, proximal tear; 3, mid-portion tear; 4, distal tear.

disability. The real incapacity, with increasing swelling and
pain, starts after a few hours. By the next day, the patient can
hardly stand and can only hobble with assistance.

Clinical examination shows a hot and tender knee full of
fluid. There is a gross articular pattern, with muscle spasm at
the end of the range of movement: extension is probably 5-10°
limited and flexion can be limited up to 90°. In this acute stage,
it is impossible to perform proper ligamentous tests but the
patient knows that the inner side of the knee was initially
sprained, and localized tenderness is easily found at some point
along the ligament.

The tear can be proximal, be related to the mid-portion of
the ligament or be situated at the distal, tibial portion (Fig.
53.2). Mid-portion tears are the most common, but also the
most disruptive, because they also involve the deeply situated
meniscotibial and meniscofemoral portions of the ligament.?®
In a proximal tear, it is wise to perform radiography to exclude
avulsion of a bony fragment, which is an indication for surgical
repair. >0

The natural history of an injured medial collateral ligament
is as follows. In the acute stage there is a traumatic arthritis,
lasting about 2 weeks. Thereafter, during the subacute stage
which lasts 4-6 weeks, the limitation of movement slowly
diminishes. Although the joint remains warm at the inner side,
the swelling goes down. Testing the ligament by applying strong
valgus pressure (in 0° and in 30° of flexion) will elicit pain and,
if the ligament has been totally ruptured (grade III), an exces-
sive range will be detected. This is an indication for further
stability testing.

After 2-3 months, the traumatic arthritis has totally sub-
sided. At this stage, three situations are possible:
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* There has been good healing, with a strong non-adherent
ligament.

* The ligament is permanently lengthened, resulting in an
unstable knee.

* The ligament is adherent, leaving the patient with
recurrent and localized disability.

If an abnormal and adherent scar forms between the ligament
and the surrounding tissues, any vigorous effort will sprain the
impaired ligament afresh. In this case, the history is typical:
the knee is quite adequate for ordinary walking and even
running, but one small area at the inner side hurts when the
patient takes vigorous exercise. The knee also feels stiff after
it has been kept still for some time. Clinical examination shows
a non-capsular pattern of limitation with, as a rule, painful full
extension and limitation of flexion by 5-10°. External rotation
and valgus strain hurt at the medial side of the knee. The other
ligamentous tests are painless and instability cannot be
detected. Resisted movements are strong and painless. There
is no fluid or warmth, unless the patient is seen the day after
some additional exertion. Tenderness should be sought along
the medial collateral ligament. The usual localization is at the
joint line. However, if a full range of movement is found after
a former sprain but there is a clear history suggesting a chronic
sprain and examination shows the medial collateral ligament
to be at fault, tenderness is usually found at the femoral origin
of the medial collateral ligament.

Stieda—Pellegrini disease

Sometimes calcification of the medial collateral ligament
develops after an apparently ordinary sprain of the inner side
of the knee. Suspicion arises when increasing limitation of
flexion, together with a hard end-feel, is found 4-6 weeks after
the accident. Radiography shows ossification along the inner
side of the medial femoral condyle.’!

Conservative treatment is ineffective but good results have
been reported with surgical treatment.* Spontaneous recovery
takes 6 months to 1 year.®

Treatment

All grade I and grade II sprains (partial tears), as well as isolated
grade III sprains (complete tears) of the medial collateral liga-
ment should be treated conservatively. Surgery is indicated
only in combined lesions of medial collateral ligament and
meniscus and/or anterior cruciate ligament.**

The technique chosen depends on the stage of the lesion,
as summarized in Box 53.2. If the patient is seen during the
first 24 hours after the accident, local infiltration with triam-
cinolone can be considered. Deep transverse friction in com-
bination with early mobilization can be applied during the first
6 weeks following the accident. If the patient is seen after
more than 6 weeks, the lesion must be considered as chronic
and manipulation is given.

Acute stage

Infiltration and cold compression

Immediately after the accident, an ice compress is applied in
order to prevent an excessive inflammatory reaction. As soon
as the patient is seen, a small dose of triamcinolone (20 mg)

" | Boxs3.2

Treatment of medial collateral ligament sprains

Acute stage ¢ Infiltration with triamcinolone (if performed

during the first 24 hours following the

accident) + active mobilization

e Deep transverse friction + mobilization
within pain-free range

Deep transverse friction + gentle passive

movements in flexion/extension/external

rotation

Manipulation in the limited direction,
preceded by vigorous deep friction

Subacute stage

Chronic stage

can be injected at the site of the tear. Because this injection is
extremely painful, a local anaesthetic must always be added.

During the next 24 hours, the patient remains in bed with
an ice bag on the affected area. From the second day on, flexion
is strongly encouraged, as is extension without weight bearing.
During the first week, however, no attempt should be made to
straighten the knee completely on walking; the medial collat-
eral ligament is taut in extension and too much stretching at
the point of injury would cause harm. On account of the anti-
inflammatory effect of the triamcinolone, pain and swelling
abate very quickly and normal gait is restored after 1-2 weeks.
Walking and modest movement of the knee should be encour-
aged because they provide the best stimulus to normal healing
and prevent the formation of adhesions. The patient can usually
return to sports after 6 weeks.*® By that time, movements are
of full range and ligamentous tests negative. It is wise to recom-
mend a protective knee brace during the first few weeks of
sporting activity, especially if the patient returns to contact
sports.

Technique: infiltration

The patient lies supine, with a pillow under the knee. The
physician, standing at the inner side of the knee, outlines the
correct area. A fine needle is fitted to the syringe, filled with
a mixture of 1 mL of lidocaine 2% and 20 mg of triamcinolone.
The needle is thrust in almost horizontally (Fig. 53.3) and the
whole tender area is infiltrated by a series of small droplets.

Friction

Because a steroid injection, even a small amount, undoubtedly
not only abates the excessive inflammation but also interferes
in the union of the ruptured ligament, it is wise to use an
alternative treatment modality if the patient is a young or
professional athlete. Deep friction, applied from the first day,
is an excellent alternative and gives identical results, providing
the massage is given correctly.

Friction serves a double purpose: it prevents any fibrils from
binding the ligament to bone and applies a positive stimulus to
the healing connective tissue. As, in the acute stage, adhesions
will not yet have formed, just 2 minutes of deep friction are
required in both flexion and extension, though the preparatory
phase of gentle massage, followed by slight superficial friction
(which renders the ligament anaesthetized), may take up to
20 minutes. The patient is given this deep friction every day
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Fig 53.3 e Infiltration of the medial collateral ligament.

during the first week, after which the subacute stage is entered.
If the massage is given adequately, the range of flexion increases
dramatically during the first few days. The patient should be
encouraged to walk and to move actively, although straighten-
ing the last 20° or flexing the last 60° must be avoided during
the first week because these movements put too much longi-
tudinal strain on the ligament.*® The joint can be protected
with a partial mobile brace, the coronal straps of which prevent
excessive valgus movement.®’

Technique: deep friction

The patient lies supine on the couch and the exact point is
identified. Friction is first given in as much extension (@) as
possible, then in as much flexion (@) as possible. The thera-
pist places the index finger at the exact point, which is most
often the central part of the ligament at the joint line. The
index finger is reinforced by the middle finger, and the thumb
is placed at the outer side of the joint so that it can be used
as a fulcrum (Fig. 53.4). Friction is imparted by an extension
movement at the wrist, which draws the index finger anteriorly
over the ligament. Releasing the grip and flexion of the wrist
moves the index finger back to the starting position.

Subacute stage

In the subacute stage, massage is given more thoroughly and
for longer, applying the same technique as described for the
acute stage (see Fig. 53.4). By moving the ligament across the
bone, the normal movement of bone over ligament is mim-
icked. Immediately after the massage, gentle movements in
flexion, extension and external rotation are carried out by the
therapist (passive movement). In order to prevent atrophy of
the thigh muscles, a programme of resisted exercises should
also be followed. Treatment three times a week for two weeks
usually suffices for full recovery. Return to competitive sports
is allowed only when running ability has returned to normal.
This may take up to 6 weeks.*®
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Fig 53.4 e Friction to the medial collateral ligament: (a), (b) in
extension; (c) in flexion.
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Chronic stage

When the patient is first seen in the chronic stage, adhesions
have already formed between the ligament and bone - a situ-
ation that would never have been reached if the patient had
received proper treatment from the start, but which is often
encountered when the knee has been immobilized. The prin-
ciple of treatment is to restore a full range of movement by
rupturing the abnormal adhesions. In order to do so, vigorous
deep friction to the affected part of the ligament is applied
for 20 minutes: 10 minutes in as much flexion as possible and
10 minutes in as much extension as possible (see Fig. 53.4).
This massage anaesthetizes the affected tissue. Manipulation
in all the impaired directions is now performed. It is important
for the manipulations to be within normal physiological limits;
attempting to overstretch the medial collateral ligament has no
part in restoration of range at the knee joint, as it would create
instability.

Manipulation techniques
There are four techniques.

Manipulation in flexion

The patient lies supine or adopts a half-lying position on the
couch. The hip is bent and the knee flexed as far as it will go.
The therapist presses the ipsilateral hand just above the ankle.
The other hand is placed on the knee (Fig. 53.5a), with the
fingers on the ligament to feel the ‘tearing’ during the manipu-
lation. The slack is taken up at the end of flexion and the tibia
is forced vigorously backwards to the end of range. A snap is
heard, which demonstrates the tearing of the adhesions.

Manipulation in extension

The patient lies supine on the couch, the knee extended as far
as possible. The therapist stands to the side, level with the
knee. The ipsilateral hand supports the heel and the other hand
encircles the knee, just below the patella (Fig. 53.5b). The
knee is slightly flexed and suddenly moved into full extension
with a strong, quick jerk. A tiny snap is heard, which indicates
that the adhesion has broken.

Manipulation in lateral (external) rotation

The patient adopts the half-lying position, with the hip flexed
and the knee at 90°. The therapist stands level with the patient.
The ipsilateral hand is clasped behind the heel, which rests on
the couch. The foot is dorsiflexed, the inner side against the
therapist’s forearm. The contralateral hand is used to stabilize
the knee and the femur (Fig. 53.6a). Lateral rotation is now
easily performed by using the foot as a lever. The slack is taken
up at the end of range and the manipulation performed by a
quick adduction movement of the shoulder.

Manipulation in medial (internal) rotation
It is unusual for an adhesion of the medial collateral ligament
to cause pain on medial rotation. If it does, this technique is
used. The patient adopts a half-lying position, with the hip and
knee well flexed. The therapist stands at the affected side, level
with the thigh, and encircles the heel with both hands. The
contralateral hand clasps the inner side of the foot, while the
arm passes behind the leg and supports it (Fig. 53.6b).

In order to protect the lateral ligaments of the ankle, fixa-
tion is applied to the distal end of the leg and not to the foot.

CHAPTER 53
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(b)

Fig 53.5 ® Manipulation to rupture medial collateral ligament
adhesions: (a) in flexion; (b) in extension.

If the outer hand is kept on the calcaneus and fibula, the lateral
ligaments of the foot are protected.

The foot is brought as far into medial rotation as possible,
and the manipulation is performed with a quick movement of

both hands.

After-treatment and results

Immediately after manipulation, there is a full and painless
range of movement. It is remarkable that there is no pain or
reaction in the joint.

For the first few days after the manipulation, the patient
must repeatedly perform flexion, extension and rotation
movements in order to maintain the regained mobility at the
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Fig 53.6 ¢ Manipulation to rupture medial collateral adhesions: (a) in lateral rotation; (b) in medial rotation.

Table 53.4 Summary of isolated medial collateral ligament injuries

Symptoms/signs Treatment

Infiltration with
triamcinolone or daily
deep friction followed by
progressive active
movements

Acute stage Typical history
Swelling
Capsular pattern

Three localizations

Subacute stage ~ Decreasing traumatic
arthritis

Positive valgus test

Deep friction (20 minutes)
3 times a week, followed
by active movements

Chronic stage Localized pain after Manipulation in all the

exercises impaired movements
Slight limitation of after vigorous deep
movements friction, followed by

Positive valgus (and active exercises

external rotation)

Medial collateral
ligament bursitis
Loose body

Differential
diagnosis

knee. Flexion is performed by squatting and extension by a
hyperextension movement during weight bearing. Rotational
movements in a lateral or a medial direction are achieved
during weight bearing with a slightly bent knee, whereby the
femur rotates inwards or outwards on the stationary tibia.
These exercises are performed every few hours during the
following days.

Usually, a single manipulation followed by the appropriate
after-treatment suffices to cure chronic ligamentous adhesions
of the medial collateral band, no matter how long the problem
has existed.

The symptoms/signs and treatment of isolated medial col-
lateral ligament injuries are summarized in Table 53.4.
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Lateral collateral ligament

Diagnosis

The lateral collateral ligament is very rarely sprained. The
mechanism of sprain is a forced varus movement on an out-
stretched knee. Since the ligament lies relatively distant from
the joint, the immediate articular signs are less dramatic than
in sprains of the medial collateral ligament. Although the knee
is warm and contains some fluid, the capsular pattern is minor
or even absent. Varus strain hurts and palpation reveals the
exact localization.

Practitioner’s checklist

e When the uppermost, immobile part of the medial collateral
ligament is affected, limitation does not occur in the chronic
stage; manipulation is of no use and localized deep friction
without forcing the joint suffices.

* When ligamentous strain is secondary to a loose body at the
inner side of the joint (see p. 689), deep friction is ineffective
and manipulation makes matters worse.

e Friction and manipulation also worsen an inflamed bursa under
a ligament; treatment is aspiration (see p. 695)

The natural history of a lateral collateral ligament injury is
as follows. The acute stage, with light traumatic arthritis, lasts
2 weeks. Thereafter, the lesion enters the subacute stage: pain
and discomfort during movement only, a further decline of the
capsulitis and a painful varus test. A chronic sprain of the
lateral collateral ligament causes no adhesions; thus all move-
ments will be free but a strong varus movement remains
painful.
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Fig 53.7 e Friction to the lateral collateral ligament.

Treatment

Grade III lateral collateral ligament tears, especially if they are
combined with ruptures of the posterolateral ligament complex,
should be repaired immediately after the injury. Isolated grade
[ or grade II lesions of the lateral collateral ligament are treated
conservatively.

Treatment in the acute stage consists of infiltration with
triamcinolone (only during the first 48 hours) or daily deep
friction.

During the subacute or chronic stage, only deep friction is
effective. Because adhesions never form in this condition,
manipulation is not performed.

Technique: deep friction

The patient lies supine, the knee in extension. The therapist
sits on the opposite side. The index finger, reinforced by the
middle finger, covers the affected part of the ligament. The
thumb is placed at the inner side of the knee, to be used as
a fulcrum (Fig. 53.7). Via alternate flexion and extension of
the wrist, the forefinger will be moved to and fro over the
ligament, while the thumb is kept still. In a recent injury,
when there is a lot of local tenderness, a gradual start to the
friction is necessary — preparing the area for the 2 minutes
of thorough friction which is required. In chronic cases,
20 minutes’ friction may be necessary, three times a week, for
about 2 weeks.

Coronary ligaments

Cyriax® was the first to draw attention to sprains of the coro-
nary ligaments, which are very common but mostly go undiag-
nosed because the localization of the pain and nature of the
onset resemble a meniscus lesion or a sprain of the medial
collateral ligament. Recently, magnetic resonance imaging
(MRI) examination*®*! and arthroscopy* have confirmed the
existence of coronary ligament lesions. The treatment is simple
but effective and the injury is usually cured after 1 or 2 weeks’
deep friction or after one infiltration. Without treatment, the
lesion recovers spontaneously in about 3 months, although in
some cases it can persist indefinitely.
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Diagnosis

The classic mechanism of a coronary ligament sprain is almost
identical to that of a torn meniscus. The patient describes a
rotational strain, usually during slight flexion of the knee. As
in meniscal lesions, the medial side is more often damaged than
the lateral. This is the typical lesion incurred by a tennis player,
twisting the body, and thus the femur, on the stationary tibia
during a forced and unintentional forehand drive. If the foot
is anchored to the ground, the medial coronary ligament may
be overstretched. The important fact which differentiates a
coronary ligament sprain from a meniscal lesion is that in the
former the knee is not locked after the accident. The patient
can straighten the knee and walk normally, and is often able to
continue playing. It is only after some hours that serious pain,
swelling and limitation of movements appear.

The next day, the patient is unable to walk without a limp.
Clinical examination reveals traumatic arthritis: warmth, fluid
and a capsular pattern. Medial rotation is painful when the
lateral coronary ligament is overstretched and painful lateral
rotation implicates the medial coronary ligament. Applying
valgus and varus strain does not hurt, so eliminating a lesion of
the collateral ligaments. The appropriate ligament is found to
be tender. Palpation must be performed with the knee well
bent and in rotation away from the affected side.

During the subacute stage, the capsular pattern subsides
slowly, but if adequate treatment is not given, warmth and fluid
can persist for several months. During this time, not only
lateral or medial rotation but also passive extension remains
painful. These features can be explained by the fact that the
menisci are forced forwards during full extension of the knee,
which pinches the inflamed ligaments and elicits pain.

In the absence of adequate treatment, the lesion can become
chronic. Although no adhesions will form here, a self-
perpetuating inflammation will persist in the healed tissue,
giving rise to recurrent, though slight, disability.

Differential diagnosis, history and examination

The differential diagnosis from a meniscal lesion is extremely
important and once again relies almost entirely on history and
clinical examination. In our opinion, it is unwise to refer a
patient for arthroscopy before a lesion of the coronary ligament
has been excluded. Meniscal lesions are so common that
certainly not all cause symptoms.”* Although arthroscopy
detects meniscus tears with almost 100% accuracy, it does
not necessarily follow that the detected tears are the cause
of the patient’s symptoms.* The differential diagnosis bet-
ween a meniscus lesion and a coronary ligament sprain is thus
made on information gained from the history and clinical
examination.

Although the same mechanism is responsible for both a torn
meniscus and a sprained coronary ligament, there is an essential
difference between their histories. In a subluxated meniscus,
passive extension is lost at once, whereas in a coronary ligament
sprain, extension becomes impaired only when the traumatic
arthritis is established.

In the acute stage of a coronary ligament sprain, the clinical
examination shows some extension to be lost because of the
post-traumatic arthritis, which implies more limitation of
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flexion (probably 45-60°). The end-feel is muscle spasm. In an
impacted meniscus, however, limitation of extension contrasts
with a full range of flexion, the end-feel of extension being a
springy block.

In the subacute stage of a coronary ligament sprain, when
extension is painful at the end of range or only slightly limited,
the end-feel is never springy but rather is ligamentous.

Treatment

The treatment of a coronary ligament sprain, whether acute,
subacute or chronic, is the same: deep friction. Although it is
reasonable to infiltrate the ligament with steroid, this hardly
ever succeeds because adequate infiltration of the thin line of
tissue between the meniscus and the tibia is technically almost
impossible. However, infiltration of the coronary ligament can
be considered in two instances: if the lesion is located on the
tibial border, at the ligamentoperiosteal insertion of the liga-
ment, and in persistent problems after meniscectomy; here the
hypertrophied scar tissue in the line of intersection often
causes permanent trouble but infiltration with triamcinolone
usually gives very good results.

Technique: friction to the medial coronary ligament
The patient lies on the couch with the knee flexed to 120°.
Lateral rotation moves the medial tibial condyle further away
from the meniscus, rendering the medial coronary ligament
more accessible to the palpating finger. The physiotherapist sits
or stands level with the injured knee. The tibial condyle is
identified and the site of the lesion ascertained.

The index finger of the ipsilateral hand is placed on the
lesion, and reinforced by the middle finger. Because deep fric-
tion only works if it is applied to exactly the right point, it is
important to make sure that the fingertip lies on the coronary
ligament and not elsewhere. Therefore the fingertip must press
downwards on the tibial condyle, moving the coronary liga-
ment between finger and tibial condyle. Consequently, the
index fingernail lies horizontally and the finger is slightly flexed.

The thumb is placed at the lateral side of the knee, where
it is used as a fulcrum. The therapist ensures a vertical down-
ward pressure of the index finger by placing the thumb as
distally as possible on the leg. Massage is now given by drawing
the fingertip horizontally along the condyle, around the fixed
thumb (Fig. 53.8). As usual, there is an active phase of sweep-
ing the index finger anteriorly and a relaxing phase when the
finger is moved backwards to the previous position. In order
to give sufficient excursion to the fingertip, the therapist should
not sit or stand too close to the patient, so that the entire arm,
elbow and wrist can be moved during the massage.

Technique: friction to the lateral coronary ligament
The technique is the same as described for the medial coronary
ligament but the therapist stands on the opposite side of the
damaged knee. The well-bent knee is now brought into inward
rotation. Friction is performed by the contralateral hand. Once
again, the fingertip of the index finger is placed horizontally on
the affected ligament. The thumb now lies downwards on the
inner side of the knee and acts as a fulcrum (Fig. 53.9). Friction
is given by a movement of the whole arm, drawing the index
finger along the tibial condyle.
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Fig 53.8 e Friction to the medial coronary ligament.

Comments

In acute sprains, friction is given daily for 10 minutes, in sub-
acute or chronic cases on alternate days for 10~15 minutes. As
no alternative treatment exists for coronary ligament sprains,
the technique must be absolutely correct. To reach the liga-
ment, it is vital to place the index finger flat on the ligament
and the thumb on the opposite side of the leg as caudally as
possible. If these principles are observed, all patients recover
after 2-3 weeks’ treatment, regardless of whether they are first
seen the day after the sprain or many months later. If appropri-
ate friction is unsuccessful, considerable doubt must arise as
to the diagnosis and the patient must be re-examined at once.
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Fig 53.9 e Friction to the lateral coronary ligament.

Technique: infiltration of the medial (lateral)

coronary ligament

The knee is well bent and brought into lateral (medial) rota-
tion. The tibial condyle is identified and the site of the lesion
ascertained. A small, thin needle is fitted to a 1 mL syringe,
filled with 10 mg of triamcinolone and inserted from above
until it hits bone. A series of small droplets are injected all over
the tender area (Fig. 53.10).

Anterior cruciate ligament

An isolated tear of the anterior cruciate ligament may be
caused by a hyperextension strain combined with medial rota-
tion.* Alternatively, the ligament may tear when the knee is
loaded in valgus position, with the femur internally rotated and
the pivot shifted to the lateral femorotibial compartment.*’
Both situations occur frequently in soccer, basketball and vol-
leyball, when an athlete decelerates, pivots/turns quickly or
lands heavily from a jump.*® Combined lesions of the anterior
cruciate and medial collateral ligaments, together with a torn
meniscus, occur in contact sports (e.g. rugby, American foot-
ball and judo).*** It has also been demonstrated that chronic
anterior cruciate deficiencies can result from longitudinal
meniscal tears.’*?

Diagnosis

Immediate swelling after the injury indicates haemarthrosis,
which suggests a complete rupture of the ligament.*® In
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Fig 53.10 e Infiltration of the medial coronary ligament.

moderate sprain, only mild traumatic arthritis may result.
Blood is a strong irritant to capsule and cartilage,*® and should
be removed at once. If the patient is an athlete competing in
a high-performance sport, arthroscopic assessment of the
integrity of the anterior cruciate ligament must always follow
the detection of a traumatic haemarthrosis. Alternatively, the
patient is referred for MRI examination because this technique
has become the imaging method of choice to evaluate the
integrity of the anterior cruciate ligament.>’

Further clinical examination discloses whether the unmodi-
fied anterior drawer test and its modification at 30° are painful
or have an excessive range. Excessive anteroposterior move-
ment shows the ligament to be ruptured or elongated. If the
patient complains of pain only and no instability is detected
during this test, inflammation at the ligamentoperiosteal border
is present. It is very important to distinguish an inflamed but
strong ligament from a painless and elongated one. In painful
inflammation, treatment is infiltration with 20 mg of triamci-
nolone at the ligamentoperiosteal junction, no matter whether
the lesion is new or of long standing. Because the ligament does
not lie within the reach of the palpating finger, massage is not
an alternative treatment. Spontaneous cure of a sprained ante-
rior cruciate ligament is very slow; it can take months or years,
or the lesion may fail to recover at all.

Sometimes a sprain leads to permanent lengthening, result-
ing in serious instability. The problem of instability is discussed
later but it is as well to remember that lengthening of the
anterior cruciate ligament, or even Complete rupture, does
not always lead to permanent functional instability.”*® For its
anterior stability, the knee depends not only on the anterior
cruciate ligament but also on the capsular ligaments, the integ-
rity of the menisci and good proprioceptive reflexes from the
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quadriceps and hamstring muscles.®’ Messner and Maletius
re-examined 22 patients with minor knee instability caused by
partial rupture of the anterior cruciate ligament after a mean
of 12 years and found excellent knee function that showed no
differences from that of a control group.®

Treatment

Treatment of a painful but strong anterior cruciate ligament
consists of one or two injections at the site of the lesion. These
injections should be given as soon as possible, regardless of
whether the lesion is in an acute or chronic stage. The lesion
always lies at the ligamentoperiosteal junction but sometimes
it is hard to decide at which end. If there is any doubt about
localization, the anterior end is infiltrated first; if no benefit
has been gained within a week, the other end is then treated
similarly.

Technique: infiltration of the anterior end

of the anterior cruciate ligament

The patient lies on the couch, with the knee bent at a right
angle. The border of the medial tibial condyle is identified,
together with the medial side of the patella and the infrapatel-
lar tendon. A point is chosen just medial to the inferior edge
of the patella, about 3 cm above the tibial rim. A 5 cm long
needle is introduced here, in a backward and medial direction,
aiming at the spine of the tibia (Fig. 53.11). The needle
must cross dense tissue before it touches bone. If bone is hit
immediately, this indicates that the needle does not lie within
the ligament. If the correct position is reached, an area 1 cm?
is infiltrated with 20 mg of triamcinolone, by means of a
series of small withdrawals and reinsertions. It is important to
note that the infiltration must be made only at the ligamen-
toperiosteal junction, which is when the tip of the needle
hits bone.

If the entire area has been infiltrated correctly, recovery will
be complete within 2 weeks. If the injection has only afforded
partial relief, a second injection can be given. More than two
injections are seldom required.

Technique: infiltration of the posterior end

of the anterior cruciate ligament

The patient lies prone, with the knee extended. The medial
and lateral femoral condyles form the landmarks. The free
thumb is placed on the lateral condyle. The femoral attach-
ment of the anterior cruciate ligament lies at the medial surface
of the lateral condyle. It cannot be reached by a downward
thrust and the needle must be brought in from a medial aspect,
using an almost horizontal insertion. A 6 cm long needle is
inserted at the apex of the medial condyle and moved at an
angle of 30° to the horizontal in the direction of the lateral
condyle. This approach ensures that the needle passes well
posterior to the popliteal vessels (Fig. 53.12). The needle has
to penetrate a tough ligamentous structure before it touches
bone. The infiltration is given via a series of small droplets at
different spots of the tenoperiosteal junction.

More than two injections are hardly ever required. The
results are uniformly good, provided the right point has been
reached. Obviously, these injections only have an effect on
inflammation and pain and do not alter instability.
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Fig 53.11 e Infiltration of the anterior end of the anterior cruciate
ligament.

Posterior cruciate ligament

A severe lesion of the posterior cruciate ligament is always
serious because the ligament creates the axis about which the
knee rotates.®

Furthermore, most patients with posterior cruciate ligament
injuries have combined ligamentous and/or chondral knee
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Fig 53.12 e Infiltration of the posterior end of the anterior cruciate
ligament.

damage.® Therefore, complete rupture of the ligament will
often lead to considerable instability and limited function of
the knee.®

A mild, isolated sprain at the tibial or femoral insertion,
however, does not lead to gross instability.®® Nevertheless, it
can induce persistent problems due to the formation of painful,
self-perpetuating inflammation.

In this section we deal with mild sprains only. Complete
and/or combined ruptures of the posterior cruciate ligament
are discussed in the online chapter Disorders of the inert struc-
tures: ligamentous instability. A severe lesion should always be
suspected if haemarthrosis is present. Escape of blood through
a rupture of the posterior capsule may mask this sign.

Diagnosis

Motor vehicle accidents are the most common cause of injury,
but sports-related trauma (football, skiing) has increased in
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recent years. The usual mechanism of injury in motor vehicle
accidents is a ‘dashboard’ injury: during a car crash the femur
is forced forwards on the immobilized tibia.%” Sports-related
injuries result from severe hyperextension of the knee or from
hyperflexion with the foot typically plantarflexed. The latter
mechanism is the most common cause of isolated posterior
cruciate ligament injuries.®

During the first few days after the accident, examination
shows traumatic arthritis, with a warm and swollen knee con-
taining clear fluid. Tests for the collateral ligaments are negative
but internal rotation can be painful at the end of range. The
posterior drawer test demonstrates pain rather than laxity.
Shearing the tibia laterally on the femur is also painful, as is
resisted flexion with the knee in a 90° flexed position. As a
rule, the lesion lies at the tibial border. Sometimes a small bony
chip may be avulsed and is visible on a plain radiograph.®

During the last few decades, MRI has proven to be very
accurate in the diagnosis of posterior cruciate ligament lesions
and in demonstrating associated injury.”®”7?

After the traumatic arthritis has subsided, the posterior
drawer test remains painful, sometimes for years; without
proper treatment the patient will be permanently unable to
run or play sports.

Treatment

Treatment of posterior cruciate ligament lesions depends on
their severity, the existence of concomitant lesions and the
presence and degree of laxity.”>’* Isolated, partial posterior
cruciate ligament injuries (grades I and II) are best treated
non-operatively, while complete injuries (grade I1I) may require
operative treatment based on clinical features. All combined
ligamentous injuries usually respond best to surgical manage-
ment. In recent years, several studies have demonstrated that
knees with an isolated injury to the posterior cruciate ligament,
without concomitant articular damage, may be successfully
managed conservatively and that the majority of athletes with
isolated posterior cruciate ligament injuries who maintain
muscle strength return to sports without any functional
disability.”>"®

When there is no gross instability but merely pain, treat-
ment consists of one or two injections at the site of the lesions;
if given during the acute stage, this may avoid many months
of traumatic arthritis.

The results are remarkable, and after just a few weeks the
patient is able to return to activity: for example, football. In
chronic sprain, the infiltration produces equally good results.
The lesion is inaccessible to friction, and therefore infiltration
is the only successful form of treatment. The posterior end of
the ligament is much more frequently affected than the ante-
rior. Therefore, this end should be infiltrated first. If the condi-
tion has not improved after 2 weeks, the anterior side should
be treated.

Technique: infiltration of the posterior end

of the posterior cruciate ligament

The patient lies prone, with the knee extended. The landmarks
here are the lateral femoral condyle — which is easily identified
— the popliteal artery and the posterior margin of the tibia. The
latter cannot be palpated directly and must be marked by
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Fig 53.13 e Infiltration of the posterior end of the posterior cruciate
ligament.

palpation of the joint line at the anterolateral side. The level
of the posterior edge of the tibia can then be estimated. The
posterior end of the posterior cruciate ligament is at the mid-
point of the tibia, extending somewhat to the lateral side. A
5 cm long needle is inserted at the apex of the lateral femoral
condyle, about 2 cm above the estimated level of the tibial
surface and directed inferiorly and medially, at about 60°
to the horizontal. The palpating index finger is placed on
the popliteal artery and the joint line. The lateral approach,
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Fig 53.14 e Infiltration of the anterior end of the posterior cruciate
ligament.

together with palpation of the artery, avoids the popliteal
vessels. The tip of the needle is advanced until the character-
istic feel of a ligament is encountered before bone is felt (Fig.
53.13). If the needle passes without obstruction and hits car-
tilage, this indicates that it has passed into the knee joint. This
is too far proximal and the tip should be moved in a more
oblique direction until it penetrates ligament and then touches
bone. This is the exact area sought, just below the articular
edge of the tibia. Infiltration of 20 mg of triamcinolone should
be given here by means of a series of small insertions and
withdrawals along the mediolateral borders.

Technique: infiltration of the anterior end

of the posterior cruciate ligament

The patient lies supine, with the knee extended. The medial
and lateral femoral condyles are identified. The anterior end
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Table 53.5 Summary of ligamentous lesions
Acute major lesions (gross or combined sprains)

Immediate swelling
Immediate functional incapacity
Haemarthrosis

Lesions:

Rupture of a cruciate
‘Unhappy triad’

Isolated sprains

History:

Information about the injury should be as detailed as possible

Swelling and functional incapacity appear some time after the accident
Examination findings and treatment depend on the stage of the lesion:

Stage Medial collateral ligament Lateral collateral ligament Coronary ligaments Cruciate ligaments
Acute

Warmth and fluid Present Present Present Present
Capsular pattern Gross Slight Moderate Slight
Local tenderness Present Present Present Absent
Treatment Infiltration or friction Infiltration or friction Friction Infiltration
Subacute

Warmth and fluid Reduces Reduces Reduces Reduces
Capsular pattern Reduces Reduces Reduces Reduces
Positive ligamentous Valgus Varus Rotation Drawer
tests External rotation

Treatment Friction and mobilization Friction Friction Infiltration
Chronic

Formation of Yes No No No
adhesions?

Limited range of Yes No No No
motion?

Treatment Manipulation Friction Friction Infiltration

of the ligament lies at the lateral surface of the medial condyle
and is covered by the patella, so that direct access from above
is not possible. The physician has to move the patella as far as
possible medially and upwards by tilting the outer edge with
the thumb. A 5 cm long needle is now inserted just under the
inferolateral edge of the patella, and pushed up in the direction
of the medial condyle, until it hits bone (Fig. 53.14). It is then
moved little by little, until ligamentous resistance is felt. A
series of small droplets are injected when the needle is felt to
touch bone after piercing the ligament.

Ligamentous lesions of the knee are summarized in

Table 53.5.

S@ Access Disorders of the inert structures: ligamentous
instability and the complete reference list online at
www.orthopaedicmedicineonline.com
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