This is the first in a series of articles which will cover the foundations of Casting.
We have chosen a format which will systematically examine the relevant regional anatomy and
physiology, the associated injuries and conditions and the casts and splints commonly used to treat
those injuries.
The authors are from Medic.;11, Nursing and Educational backgrounds and have a wealth of
knowledge of the Orthopaedic and Trauma specialism .
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the talus and in front with the cuboid. A flat process on
its medial side is known as the Sustentaculum Tali. T he
sustentaculum tali gives attachment to the spring
ligament which is important in maintaining the medial
longitudinal arch of the foot. Its lateral side is roughened
for attachment of the calcaneo-fibular ligament.

THE FOOT
The foot has three groups of bones:
1) The Tarsus
2) The Metatarsus
3) The Phalanges

Calcaneum

Navicular

Metatarsal

Cuboid
THE TARSUS:
Consists of seven short bones, resembling the bones of
the carpus but much larger in size because of the
function of weight bearing. They are arranged in two
rows:
The proximal or posterior row consisting of the Talus and
Calcaneum.
The distal or anterior row consisting of the navicular,
cuboid and the three cuneiform bones.
THE CALCANEUM OR OS CALSIS:
The calcaneum is the largest bone of the foot. It lies at
the back of the foot forming the heel, transmitting the
body's weight to the ground posteriorly. It gives
attachment to the soleus and gastrocnemius muscle
through the Achilles tendons. Above it articulates with

THE TALUS:
The talus forms the central and highest point of the foot.
It articulates with the tibial malleolus on the medial side
and the fibular malleolus on the lateral side in the
formation of the ankle joint. It articulates with the
calcaneum below and anteriorly it articulates with the
navicular. It has a body, a neck (waist) and a head and it
is partly supported by the spring ligament which passes
from the sustentaculum tali, to the navicluar. The lower
medial side is roughened for attachment of the deltoid
ligament.
THE NAVICULAR:
The navicular lies on the medial aspect of the foot. It
articulates with the talus at the back, the three cuneiform
bones in front and with the cuboid on its lateral border.
On the lower medial border is a prominent tuberosity
which gives attachment to the tibialis posterior muscle.
CUNEIFORM BONES
(Medial, Intermediate and Lateral):
The cuneiform articulate with the navicular posteriorly,
with the three medial metatarsal bones anteriorly and the
cuboid laterally. The medial cuneiform is the largest.
THE CUBOID:
The cuboid lies on the lateral side of the foot. It
articulates with the calcaneum posteriorly and with the
fourth and fifth metatarsals anteriorly and with the
navicular and lateral cuneiform bone on its medial side.
On it's under surface there is a deep groove for passage
of the tendon of the peroneus longus muscle.
THE METATARSAL BONES:
There are five of these long bones situated anterior to
the tarsus and posterior to the phalanges. The bases of
the first, second and third metatarsal articulate with the

three cuneiform bones and fourth and fifth metatarsal
articulate with the cuboid. Distally the heads of the
metatarsals articulate with the proximal phalanges. The
first metatarsal is short and thick because it carries a
great deal of the bodies weight during the 'take off'
stage of walking. The second is the longest and it has a
narrow neck. The base of the fifth is marked by a
prominent process on the outer side which forms
attachment for the tendon of the peroneus brevis
muscle.
THE PHALANGES:
There are fourteen phalanges in the digits/toes. Two in
the great toe or Hallux (proximal and distal} and three in
each of the other toes (proximal, middle and distal}. The
bases of the proximal phalanges articulate with the
heads of the metatarsals at the meta-tarso phalangeal
joints.
THE JOINTS OF THE FOOT:
These resemble the joints of the hand in that the inter
tarsal joints are gliding joints the meta-tarso phalangeal
are ellipsoid (condyloid} joints and the inter-phalangeal
joints are hinge joints.
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THE ANKLE JOINT

TYPE: A SVNOVIAL HINGE-JOINT.
Articulating surfaces are between the lower end of the
tibia and its malleolus, the malleolus of the fibular, and
the upper, medial and lateral surfaces of the talus.
The articulating surfaces are covered with hyaline
(articular} cartilage. A capsule surrounds the joint, and is
attached above, to the borders of the articular surfaces
of the tibia and the medial and lateral malleoli. Below, it
is attached to the dorsum of the neck of the talus, and
elsewhere it is attached close to the margins of the
articulating surfaces. The capsule is relatively thin in front
and behind but is strengthened by powerful ligaments to
the sides. The deltoid ligament is on the medial side and
the calcaneo-navicular is on the lateral side. Synovial
membrane lines the capsul
SUPPORT ING LIGAMENTS
Anterior and posterior talo-fibular ligaments
> Medial ligament - Deltoid ligament (Diagram 1}
' Lateral ligament - Calcaneo-fibular ligament (Diagram 2)

The most important inter-tarsal joints are those between
the calcaneus, talus and navicular, these form the sub
talar joint at which the movement of inversion and
eversion of the foot take place.

Blood supply is from branches of the anterior tibial artery
and nerve supply is derived from the anterior and
posterior tibial nerves.

Inversion occurs when the sole of the foot is turned to
face inwards towards the midline. It is produced by the
action of the tibialis anterior and tibialis posterior
muscles.

Dorsiflexion: Tibialis anterior muscle innervated by the

Eversion occurs when the sole of the foot is turned to
outwards away from the midline and is produced by the
peroneus longus and brevis muscles.

MOVEMENTS:

common peroneal nerve.

Plantar-flexion: Gastrocnemius and soleus innervated
by the tibial nerve.

Diagram 1 : Deltoid Ligament

THE MID TARSAL JOINT:
This consists of two compartments, on the superior and
medial side the joint between the talus and navicular and
on lateral and inferior side the joints between the
calcaneum and cuboid. A small portion of the head of
the talus rests on the strong planter calcaneo-navicular
or spring ligaments.
The other inter-tarsal, tarso-metatarsal and
inter-metatarsal joints are all gliding joints connecting to
one another by strong ligaments. A small amount of
movement taking place at each joint during inversion
and eversion of the foot.
THE META-TARSO PHALANGEAL JOINTS:
These are ellipsoid joints, flexion and extension with
some lateral movement being possible.
THE INTER-PHALANGEAL JOINTS:
These are hinge joints which allow flexion and extension.
The hallux or great toe has one inter-phalangeal joint
(1.P. joint.) The second, third, fourth and fifth toes have a
proximal inter-phalangeal joint (PI.P. joint} and a
distal-inter-phalgeal joint (D.I.P. joint}.

Diagram 2: Calcaneofibular Ligament

FOOT AND ANKLE INJURIES

Fractures of the foot and ankle are common and generally resolve without long
term loss of function. Since all fracture management is essentially care of the
soft tissues it goes without saying that all open injuries require adequate
debridement and wound toilet. Sometimes associated soft tissue injury will
require the operative fixation of a fracture which would otherwise be managed
by non-surgical means.

Diagram 1 : Bones of the Feet
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Certain features of a foot injury should raise suspicion of a more serious injury
requiring a senior orthopaedic opinion. These include a foot which does not
J
look 'foot shaped', swelling out of proportion to the X-ray fir.dings and any
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bruising on the sole of the foot. It is not uncommon for hind foot injuries to be
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missed especially if seen initially by inexperienced staff, or if only X-rays of the
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'ankle sprains' who have significant swelling which is not confined to the lateral
}
.
malleolus should ring alami bells that an injury has been missed.
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Even with the correct X-rays and experienced review, foot fractures can be very
difficult to identify and may need specialist imaging such as Magnetic Resonance Imaging (MRI) or Computerised
Tomography (CT). All members of staff treating foot injuries should be aware of the difficulty of identifying fractures and
should not hesitate to call for senior review if any of the above features are present.
The majority of foot and ankle fractures can be managed without surgery.

Toe fractures are common and generally require no specific
treatment beyond simple analgesia and strapping for comfort.
Lesser toe fractures are rarely significant and can usually be
managed with simple strapping for comfort or left free. Big toe
fractures are of greater significance as the first ray (big toe and
1st metatarsal) is the most important in walking.

TOES

> MECHANISM OF INJURY
Most toe fractures are caused by direct trauma either by
catching the toe on something ('stubbing toe' or walking into
things) or by objects striking the toe such as other people's
heels or falling objects.

> RATIONALE OF TREATMENT
The phalanges of the lesser toes are so small as to make
immobilising them without internal fixation impossible for all
practical purposes. The rationale of treatment is to make the
toe 'toe-shaped' and provide comfort until it heals. Any
obvious deformity should be corrected and the injured toe
splinted where required. Neighbour strapping is preferable to
external splinting. Occasionally a small mallet splint may be
useful in maintaining the overall shape of the toe. The patient
may weight bear as pain allows.

Big toe fractures should be managed on the same principles of
making the toe 'toe-shaped' and comfortable. The phalanges
are large enough to immobilise reasonably well with a toe spica
or a walking cast with a toe platform.
A spica offers the advantage of retaining movement in the
ankle and hindfoot joints as well as being lighter than a below
knee cast. It does require the patient to weight bear through
their heel which some patients find difficult.
A below knee cast with a toe platform requires less
co-ordination to walk and may be a better option for elderly or
other patients with poor balance.
A further, underused option for toe fractures is a heel weight
bearing shoe. This is similar to a plaster shoe with a thick sole
for the posterior 2/3 of the sole and a thin platform at the front
1 /3 of the shoe which allows the wearer to weight bear on the
posterior 2/3 of the foot and off-loading the front 1/3.

Metatarsal injuries are also common. While fractures of the
metatarsals are rarely significant, dislocations of the
metatarsals represent a high energy, foot threatening injury, as
described by Lisfranc. Metatarsal dislocations require operative
reduction and fixation as soon as possible after injury.

METATARSALS

Most fractures of the metatarsals are managed by non
operative means. A small number of metatarsal fractures
require operative intervention. These include intra-articular
fractures (especially of the first metatarsal), significantly
displaced fractures and multiple metatarsal fractures.

, MECHANISM OF INJURY.
Dislocations of the metatarsals are caused by twisting and
distracting forces such as catching the foot beneath the pedal
during an RTA or, classically, falling from a horse with the foot
still in the stirrup. T he shape of. the second metatarsal at the
tarso-metatarsal joint makes it prone to fractures and
dislocations of the tarso-metatarsal joint, the so-called Lisfranc
fracture dislocation. (See diagram 1)

Fractures of the distal, more mobile part of the metatarsal
(head, neck and shaft) are caused by direct trauma, similar to
toe fractures (see diagram 1). Commonly, patients report
objects falling on their feet and treading heavily on objects
protruding from the floor such as stones. Multiple fractures of
the shafts of the metatarsals are sometimes associated with
the wearing of steel toe capped boots when crushing of the
boot fractures the shafts of the metacarpals on the edge of the
steel toe cap.

Fractures of the fifth metatarsal behave differently to the other
metatarsals as the fifth is more mobile than the rest being less
constrained proximally. The tendon of Peroneus Brevis inserts
into the styloid process of the fifth metatarsal. Inversion injuries
of the ankle can result in avulsion fractures of the styloid
process of the fifth metatarsal as the tendon pulls the tip of the
bone off (see diagram 2). Combined inversion and twisting foot
injuries can cause fractures of
Diagram 2: 5 th MT Fracture
the shaft of the fifth metatarsal.
The Jones fracture is a fracture
of the fifth metatarsal just distal
to the styloid process and is
often mistaken for a styloid
avulsion fracture. It occurs when
the midfoot is inverted while in
active plantarflexion at the ankle
i.e. the Peroneus Brevis tendon
Jones Fracture
is pulling on the styloid process
while the rest of the metatarsal is
inverted. (See diagram 2)

" RATIONALE OF TREATMENT
Metatarsal head and shaft fractures are stable requiring no
splinting as such and can be managed with simple supporting
measures for pain relief. Patients can weight bear immediately
if pain allows. Most will be unable to weight bear until fracture
healing has started at about 2 - 3 weeks after the fracture. Until
then supportive measures may be required for comfort. A cast
is not always necessary if the patient is relatively comfortable
with the foot left free. Patients should be advised that a stout,
well fitting shoe such as a walking shoe will provide more
support and comfort than a soft slipper.
An inflatable boot is a good alternative to a plaster as it allows
the patient to maintain ankle movements and to bathe and so

on. Some patients need more rigid support for 2 to 4 weeks
until bone healing is established. A below knee walking cast will
immobilise the whole foot and ankle which is useful for pain
relief without splinting individual bones directly. The cast must
have a toe extension to avoid the cast ending at the level of the
fracture(s). A focused rigidity cast will also provide excellent
support and allow for greater function than a conventional cast.
Fractures of the first metatarsal are more likely to require a cast
than fractures of the lesser metatarsals, being a larger bone
and more integral to walking.
Fifth metatarsal fractures require splinting initially. Fifth
metatarsal shaft fractures have a high incidence of non-union
compared with the other metatarsals, possibly due to the
relative mobility of the fifth compared to the other metatarsals,
so should be immobilised in a below knee cast, focused rigidity
cast or inflatable cast for the first 4 weeks until callus starts to
form. The patient may weight bear as tolerated.
Fractures of the styloid process of the fifth metatarsal and
Jones fractures should again be managed in a cast for the first
4 weeks in order to neutralise the pull of the Peroneus Brevis
tendon on the styloid process every time the ankle moves. The
time taken for patients to be able to weight bear without undue
discomfort varies considerably. Most patients are free of pain
on weight bearing after 4 weeks and can be left out of plaster
and encouraged to fully weight bear. If individuals are still
tender and unable to walk reasonably comfortably by 4 weeks
it is acceptable to continue in a cast for a further 2 weeks and
then reassess. If there are no signs of bone healing by 6 weeks
one must consider the possibility of non-union and consider
operative intervention. The incidence of non-unions in Jones
fractures is higher than with styloid avulsions but is still fairly
low and most patients do not need operative intervention.

TARSALS

Tarsal fractures are uncommon. The bones have relatively little
movement between them, with the exceptions of the talus and
calcaneum which will be discussed separately.
Tarsal dislocations are equally uncommon but require
immediate reduction and operative stabilisation. The main
problem with tarsal injuries is in their identification as they are
difficult to identify on standard imaging. One must have a high
index of suspicion for tarsal injuries when presented with a foot
which has swelling or pain out of proportion to the apparent
injury.
� MECHANISM OF INJURY
Tarsal dislocations are high energy twisting and distracting
injuries such as RTAs or falls from a height.
Tarsal fractures may be due to direct trauma or secondary to
twisting injuries. The joints between the tarsals are ligamentous
and move relatively little making them very stable. Undisplaced
fractures are thus also very stable.
> RATIONALE OF TREATMENT
Undisplaced tarsal fractures may be managed in a walking
cast, FRC or inflatable boot for 4 - 6 weeks. Again the bones
do not require splintage as such and the purpose of the cast is
for general foot support and immobilisation for comfort and
pain relief.

TALUS FRACTURES

Talar fractures are uncommon c;mpared with metatarsals and
the ankle. Approximately 60% of the surface of the talus is
covered in articular cartilage as it contributes to three joints; the
ankle, the sub-talar and the talo-navicular. Thus fractures of the
talus frequently have at least one intra-articular component.
Fractures of the talar neck do not have an intra-articular
component.
Talar fractures are frequently missed as the pain from them can
be hard to localise and is often assumed to be a soft tissue
ankle injury. Often X-rays are taken only of the ankle joint and
not the hind foot. Even with good X-rays, talar fractures can be
very hard to identify and, again, significant swelling and pain in
the absence of any X-ray findings should raise suspicion of a
talar fracture. More specialist imaging such as CT should be
considered early.
Talar neck fractures are at risk of causing avascular necrosis
(AVN) of the body of the talus as the blood supply runs
retrograde from distal to proximal. The degree of displacement
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of the fracture is directly related to the risk of progressing to
AVN of the talar body. Neck fractures are classified by the
number of talar joints which have been disrupted. Any talar
fracture with joint disruption requires operative reduction and
fixation.
Fractures of the chondral surface of the talar dome can be very
difficult to identify on plain films. CT or other imaging should be
considered as early as possible to identify small chondral
fractures. Small chondral fragments of talus in the ankle joint
can do significant damage to the joint if the patient is allowed
to weight bear on it. Some chondral fractures may be big
enough to fix. Fragments which are too small to fix should be
removed and not left in the joint.
> MECHANISM OF INJURY
Chondral fractures and dome fractures are shear fractures
usually due to ankle inversion/eversion injuries while the limb is
loaded, i.e. falling onto that foot crushing the talus against the
medial or lateral malleolus and tibial plafond.
Fractures of the talar neck are caused by forced dorsiflexion of
the foot. This was traditionally described in early air crews
when planes were controlled by foot pedals. The foot would be
caught beneath the pedal forcing it into dorsiflexion in the
event of a crash fracturing the talar neck, so called 'aviator's
astragalus'. A more common cause now is forced dorsiflexion
by car foot pedals in the event of an RTA.
t, RATIONALE OF TREATMENT
Minimally displaced fractures of the neck and body of the talus
may be managed in a cast. The intent is to immobilise the
hindfoot as much as possible until the fracture has united in
order to minimise the risk of AVN and preserve the shape of the
bone as much as possible (the talus is a predominantly
cancellous bone and fractures can compact down if weight
bearing is attempted before healing is established). Such
fractures should be monitored at frequent intervals for signs of
developing AVN.
Fractures pending investigation should be treated in a non
weight bearing cast while waiting. Weight bearing should be
particularly avoided if loose chondral fragments may be in the
joint. If in doubt immobilise the foot in a non-weight bearing
cast and arrange for early review in the next fracture clinic.

CALCANEUM FRACTURES

Fractures of the calcaneum are more common than talar
fractures but are still uncommon foot and ankle fractures
overall.
The calcaneum is a predominantly cancellous bone with a long
posterior tuberosity and an anterior articular portion making up
the sub-talar and calcaneo-cuboid joints. The calcaneo-cuboid
joint is considerably less mobile than the sub-talar joint.
Fractures are classified most simply as intra or extra articular.
Extra articular tuberosity fractures may have little or no effect
on long term function. Intra articular fractures will all produce a
stiff sub-talar joint long term, even those which are minimally
displaced. A stiff hindfoot with impaired proprioception is the
usual outcome of an intra-articular calcaneal fracture. Given
that most such fractures occur in young working men this has
a profound effect on their future employment with most unable
to return to their former job.
, MECHANISM OF INJURY
Calcaneal fractures are caused by landing on the heel after a
fall from a height. 80 to 90% occur in men who work up
ladders or on roofs. They are unusual in women. They are
associated with a series of other fall related injuries including
tibial plateau, femoral condyle, hip and spine fractures and
these should be ruled out when assessing a patient with a
calcaneal fracture after a fall.
> RATIONALE OF TREATMENT
Calcaneal fractures are classified most simply as intra or extra
articular and the principle of treatment is mainly concerned with
maintaining the overall shape of the bone and reconstruction of
the articular surfaces. The shape and angle of the calcaneum
determines the shape of the heel and thus of the foot. The
height of the calcaneum determines the height from the floor of
the lateral malleolus. Following a fracture the calcaneum is
usually wide across the heel with a short foot from heel to toe
and a lateral malleolus which is nearer to the floor than it was.
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The aims of treatment are thus to restore overall heel shape
and malleolar height in order to allow the patient to wear
normal shoes.
Significantly displaced fractures require operative reduction and
fixation in order to restore shape.
If the overall shape of the bone and the foot is reasonable,
even if the joint facets are not entirely congruent, the calcaneal
fracture may be managed in a non-weight bearing cast. The
cast provides almost no stability and is entirely for comfort and
to stop the heel getting bashed. The calcaneum is almost
entirely cancellous and so easily compacted. It is important
that the patient understands that they must be non-weight
bearing for at least 4 to 6 weeks until some new bone has
started to form. Compliant patients may not require casting
and may manage on just crutches.
Once healing has started some weight bearing is permitted and
patients may be managed in a removable splint to enable early
mobilisation of the ankle and subtalar joints. Getting shoes to
fit is a big problem for a number of patients and it is worth
considering custom fitted shoes early in their rehab process to
encourage the return to function as soon as possible.

ANKLE FRACTURES

The term 'ankle fracture' refers to fractures of the lateral and
medial malleoli and, less often the posterior malleolus (the
posterior aspect of the articular surface of the distal tibia).
Ankle fractures are among the most common fractures of all.
An ankle fracture may include one, two or all three malleoli
however the majority are isolated lateral or bimalleolar (medial
and lateral) injuries. Isolated medial malleolar fractures do
occur but are rare. Posterior malleolar fractures are uncommon
and only occur in association with bimalleolar fractures.
� MECHANISM OF INJURY
Ankle fractures are caused by inversion/eversion and
supination/pronation of the ankle beyond its normal range of
movement. To understand the nature of ankle fractures one
must consider the anatomy of
Diagram 3: Ankle Mortise
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lateral malleoli at the sides,
known as the ankle mortise (see diagram 3).
The talus can move up and down (ankle flexion and extension)
within the bony box but not from side to side. The talus is held
to the malleoli by ligaments (medial and lateral colaterals). The
tibia and fibula are joined together throughout their length by
the strong interosseus membrane with areas of reinforcement
proximally and distally. At the ankle the joining of the tibia and
fibula is called the syndesmosis and is an important landmark
in understanding fracture patterns. Ankle stability means the
maintaining of the square bony box so the talus cannot slide
from side to side (talar shift) and management of ankle
fractures is aiming to maintain this stability.
There are several fracture classification systems for ankle
fractures, some based on the mechanism of injury (Lauge
Hanson) and some based on the anatomical site of the injury
(Weber).

LATERAL FRACTURES

Lateral malleolar fractures may occur from pure inversion or
from twisting or from a combination of both. X-rays will only
show the bony injury and not the state of the soft tissues
however the site and type of bony injury gives an indication of
which soft tissues have been damaged.
Pure inversion injuries produce a transverse fracture line where
the lateral ligament has pulled off the tip of the malleolus (Weber
A). Since part of the lateral wall is still preserved below the
syndesmosis and the medial collateral is still holding the talus in
place this is a stable fracture and needs only splinting for pain
relief until the patient can weight bear without undue discomfort.
Combination injuries produce spiral fractures starting at the level
of the syndesmosis (Weber B). The stability of the ankle joint

depends on which soft tissue structures were disrupted when
the bone was broken and not just on the site of the fracture.
If the medial collateral ligament is intact the stability of the ankle
will be maintained. If the medial collateral is ruptured the talus
can slide from side to side (shift). It is not possible to deduce
from the X-ray whether the medial colateral ligament is ruptured.
Examining the patient is sometimes helpful but by no means
reliable. These fractures may
therefore be stable or unstable.
Diagram 4: Talar Shift
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(see diagram 4).
Fractures of the lateral malleolus above the level of the
syndesmosis indicate that the interosseus membrane and
medial colateral ligament have ruptured (Weber C). These are
inherently unstable fractures.

MEDIAL FRACTURES

Eversion injuries result in avulsion fractures of the tip of the
medial malleolus. These produce a transverse fracture line and
are a stable pattern when below the level of the plafond.
Inversion and twisting injuries produce shear forces which push
the medial malleolus up producing a vertical or long oblique
fracture pattern. This is an unstable pattern which will displace
if not managed operatively.
RATIONALE OF TREATMENT
The aim of treatment is to produce a stable ankle mortise.
Fractures which are inherently stable, such as Weber A
fractures, do not actually need immobilising other than for pain
relief. Understandably moving the ankle hurts the fractured part
so a cast or inflatable boot may be used for 4 weeks for pain
relief. Early mobilisation of the joint should be encouraged and
removable casts are very useful for allowing early range of
movement but still offering enough support for pain relief.
Fractures which are inherently unstable require some form.of
intervention, at the least a manipulation to reduce the ankle
mortise. Most unstable fractures cannot be reduced or made
stable enough by closed manipulation and require operative
fixation. Under some circumstances, however, some unstable
fractures may be managed in a cast after appropriate
manipulation of the ankle. This option may be preferred for
personal or medical reasons such as those patients who pose
a large anaesthetic risk. The cast needs to be maintained for at
least 6 weeks in order to allow the soft tissues to start to repair
as well as the bony elements before removing the cast. The
reduction must be monitored closely for any signs of loss of
position and may require further manipulation or operation.
Fractures with a potentially unstable pattern but a normally
positioned talus may be treated as stable and allowed to
weight bear in a walking cast. Further X-rays should be taken
at one and two weeks after the injury to check that the talus
has not shifted. If the position is unchanged at 2 weeks it is
safe to assume the ankle is indeed stable. If either of the check
X-rays shows instability then further intervention is required.
Commonly patients are asked to refrain from weight bearing
during this two week period in the mistaken belief that this will
prevent talar shift. Either the ankle is stable or it is not. If it is
stable the patient is quite safe to weight bear as pain allows. If
it is unstable the talus is going to shift whether they weight
bear or not. Non-weight bearing does not prevent talar shift in
an unstable ankle.

SOFT TISSUE INJURIES
PLANTAR FASCIITIS

The plantar fascia is a ligament Diagram 5: Soft Tissue Injuries
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refers to inflammation of the
plantar fascia at its attachment to the calcaneum. This usually
presents initially as a dull pain underneath the heel with
stiffness on waking and after sitting for even short lengths of
time. It may progress to more acute pain present even when
not weight bearing.
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MECHANISM OF INJURY
The inflammation of the ligament is th ought to be due to
microscopic tears in its substance where it attaches to the
bone.

This may be caused by an acute injury of the ligament or by
repeated smaller injuries.

Acute injuries occur during unaccustomed exercise, such as
prolonged walking on hard surfaces in unsuitable footwear.
Over-stretching of the ligament (hyperdorsiflexion of the foot
while weight bearing only on the front of the fo ot) can also
cause acute injuries.
N on-acute causes include weight gain, having flat feet,
prolonged exercise in unsuitable footwear and a familial
tendency.

Once established, continued unpro tected weight bearing on
the heel will prevent the micro-tears from healing and the
inflammation will continue.

) RATIONALE OF TREATMENT
The initial management of plantar fasciitis is with simple
measures including a non-steroidal anti-inflammatory agent if
tolerated and a heel cup orthosis to act as a shock absorber.
The pain and stiffness on waking can be helped by
physiotherapy stretching exercises. The patient must stretch
the ligament when they wake up and before trying to weight
bear, effectively 'warm up' the ligament. Advice should also be
given on footwear which should have a thick, sho ck absorbing
sole and contoured insole. Since the plantar fascia acts as a
bowstring, weight bearing pushes down on the arch stretching
the ligament. An effective medial arch support in sho es helps
to maintain the arch and offload the ligament. Losing weight
and limiting excessive exercise may also help. Where simple
measures have failed a steroid injection into the attachment of
t he ligament to the calcaneum may help. Refractory cases may
resolve after surgical detensioning of the ligament.
Injuries of the Achilles tend on range from mild inflammation of
the tendon to complete ruptures of the tendon. The tendon is
surrounded by a thin layer of paratenon and overlies a bursa
above its insertion into the calcaneum (see diagram 5). The
portion of the tendon just proximal to the bursa has a reduced
blood supply compared with the rest of the tendo n although it
is unclear whether this is a cause or a result of injury to the
tendo n.

ACHILLES TENDON INJURIES

Inflammation of the tendon, paratenon and bursa presents as
pain over the back of the heel. This is usually a dull pain wo rse
on waking and after sitting. Tendon ruptures are characterised
by a sudden, sharp pain which patients often describe as
feeling as though they had been hit or kicked on the back of
the leg.

> MECHANISM OF INJURY
Achilles tendonitis; as with the plantar fascia, injuries may be
acute such as unaccustomed exercise or due to repeated
strain like excessive exercise. It is a common problem in
runners but can occur for no obvious reason with no change in
activity level.
Once inflamed the tendon becomes oedematous and is at
slightly increased risk of rupture. Conversely, previously

ruptured tendons have a higher incidence of tendonitis than
non-ruptured tendo ns.

Achilles tendon rupture; the majority o f tendon ruptures occur
in people aged 30 to 50 and with no previous history of pain in
that tendon. These ruptures occur in the tendon itself just
proximal to its insertion and the bursa. A previous rupture on
one side does increase the risk of rupture on the opposite side.

> RATIONALE OF TREATMENT
The initial management of tendonitis is a heel raise to reduce
the tension in the tendon on weight bearing and a non-steroidal
anti inflammatory agent where tolerated. Patients should be
encouraged to reduce their activity level where exercise is
aggravating the problem. Physiotherapy stretching exercises
may help, particularly with chro nic problems. Patients should
be advised on footwear. Very flat shoes with thin soles, such as
ballet slippers, can exacerbate the problem as can worn or
inappropriate sports shoes. Patients should be advised to
choose shoes with good shock absorbing so les and a slight
heel. Runners should update their shoes regularly.
When simple measures fail the next step is to immobilise the
ankle with an inflatable or focused rigidity cast. This stops the
tendon from moving and allows it time to settle. The cast
should maintain the ankle at 90 degrees, not in equinus, tb
prevent shortening of the tendon.

Steroid injectio ns around the Achilles tendon are highly
controversial as they greatly increase the risk of tendon rupture.
For that reason they are not widely used. Surgical
deco mpression of the tendon is a last res o rt and the results are
unpredictable.

Achilles tendon rupt ure is a highly controversial subject with no
clear agreement on the best method of management. The aim
of treatment is to bring t he ruptured ends together to allow
healing while maintaining the correct length of the tendon.
Generally the gap in the tendon can be easily felt on palpating
t he tendon. A rupture can be treated in a cast providing the
ends of the tendon meet with the foot in equinus. Initially the
cast should keep the foot in full equinus until healing has
started. Thereafter the foot may be cast in half equinus and
then with the foot plantargrade. Opinion varies on how long the
foot should be held at each stage and whether the cast should
be above or below knee. Once the cast has been removed a
2cm heel raise inside an ordinary shoe will protect the tendon
during the initial stages of mobilising the ankle.
Operative repair of the tendon ensures that the tendo n ends
are brought together adequately and that the tendon heals at
the correct length. The repair does not provide mechanical
strength and a cast will still be needed to protect the tendon
while it heals, initially in equinus and gradually bringing the foot
up as above.
Once ruptured the tendon is at risk of re-rupture regardless of
method of treatment. Patients must appreciate that operative
repair does not mean the tendon will not rupture again and
rehab must protect against this as much as possible.

SPRAINED ANKLES
LATERAL LIGAMENT COMPLEX INJURIES

The term 'sprain' refers to injuries o f ligaments (as opposed to
'strain' which refers to injuries of muscle or tendon). Injuries
occur when a ligament is stretched beyo nd its n ormal limits. A
mild injury may cause inflammation in the ligament while a
mo re severe injury can cause the ligament to rupture. The ankle
lateral ligament complex consists of three parts, anterior and
posterio r talofibular ligaments which run either side of the
calcaneo-fibular ligament (see diagrams 3 and 5). 'The anterior
talo-fibular ligament is the o ne which is most often injured. The
initial injury causes acute pain and swelling over the lateral
malleolus. This may reso lve after a short period and the ankle
may return to nonnal however some patients continue to have
pain and develop symptoms of instability where the ankle gives
way and inverts on walking.
� MECHANISM OF INJURY
Lateral ligament injuries happen when the ankle is inverted
relative to the rest of the leg. Awkward planting of the foot on
rough or uneven ground can cause it to invert but often the
patient describes simply 'missing their footing' causing the fo ot
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to twist and most will describe the foot as having 'turned in'.
Most injuries involve some rotation as well as inversion and the
degree of rotation determines which exact part of the lateral
ligament complex is injured. Lateral ligament injuries can be
associated with fractures of the lateral malleolus or of the fifth
metatarsal styloid.
Medial ligament injuries do occur when the ankle is forcibly
everted but they are rare in isolation and are more commonly
seen in association with lateral malleolar fractures where the
ligament is wrenched as the talus shifts laterally.

> RATIONALE OF TREATMENT

The aims of treatment are initially to provide pain relief and to
maintain the ligament at the correct length. Once the acute
injury has settled down management is aimed at rehabilitation
and return to function.
Most simple sprains can be managed by remembering the
acronym RICE; Rest, Ice, Compression, Elevation.
Patients should be advised to stay off the foot for the first 24
hours to minimise the injury and for pain relief. Ice packs will
help to reduce swelling and reduce the excess blood flow into
the injured area. Heated pads may provide comfort but do
increase the blood flow into the injured area which will make
swelling worse so should be discouraged. Compression with
an elasticated support bandage or similar will help to control
the swelling as will elevation, which will also encourage rest.
After the first 24 hours the patient should be re-assessed to
decide on further treatment. Patients who can tolerate weight
bearing without undue discomfort can be left free to mobilise
and may be referred to a physiotherapist to encourage ankle
movements. Some patients will require a short period of
immobilisation in a cast or inflatable boot, usually no more than
4 weeks, to hold the ligament still while it settles down. The
cast may be removed as soon as the patient feels they can
manage without it and they are encouraged to weight bear as
soon as can be tolerated.
A small number of patients will continue to have ankle
problems after the acute injury has apparently resolved,
continuing to describe pain over the site of the injury and ankle
instability. Patients describe the ankle giving way when they
walk and repeated episodes of ankle inversion. The symptoms
of instability can be mechanical secondary to the lateral
ligament being ruptured or over-long. Ankle instability can also
be secondary to disrupted proprioception following the initial
injury. Patients who are still significantly symptomatic after the
acute injury has settled should first be referred to a specialist
physiotherapist for ankle rehabilitation which aims to improve
proprioception and 'ankle awareness' as well as addressing
range of movement and strength.
Occasionally patients with torn or overlong ligaments progress
to operative repair but this is only a very small number of
people.
SUMMARY
Foot and ankle injuries are common and very rarely cause long
term problems. Most of the fractures are stable and treatment
is primarily aimed at controlling pain while the acute injury
settles down. Conversely, foot and ankle dislocations (with the
exception of toes) are significant and should be seen by an
orthopaedic surgeon immediately. Fortunately these are
unusual. Most soft tissue injuries have no long term
consequences and, again, treatment is primarily about
controlling pain and encouraging return to function. As a broad
principle, if pain prevents weight bearing then immobilise the
foot. Even for non-specific pain when the cause is unknown it
is worth immobilising the foot and ankle in a cast or inflatable
splint for a few weeks as this will often settle things.
With so many small joints lying in different planes bony injuries
on the foot and ankle are easy to miss on X-ray. Pain and
swelling out of proportion to the apparent findings should raise
suspicion that an injury has been missed and further forms of
imaging may be required. Staff should have no hesitation in
referring patients back to fracture clinics for further review if the
patient's symptoms are excessive.
If in doubt - immobilise, and refer back to clinic
All illustrations on pages 13-22 - copyright© James A.
Wardman 2007

INTRODUCTION
TO CASTING
For many centuries splints have been used for the
treatment of injuries. The management of fractures
throughout the ages has a fascinating history and many
ingenious treatments have been devised.
When the use of gypsum (plaster of Paris) to treat fractures
began is not known, nor is the reason why gypsum became
known as plaster of Paris .
Around 1852, Dutch Army Surgeon Antonius Mathijsen
revived the ancient Arabian system of Plaster of Paris
casting and introduced Plaster of Paris roller bandages. T he
bandages were filled and covered in quick drying Plaster of
Paris (gypsum). T he wet Plaster of Paris bandages were
applied to the broken limb and once dry they became rigid,
holding the bones in place. Patients suffering from lower
limb injuries were then able, with safety, to get about on
crutches.
Plaster of Paris casts remained standard treatment for
fractures until the early 1980's at that time resin based
materials came into use. Resin-based synthetic materials
have now replaced Plaster of Paris to a large extent in acute
care settings.
T his series hopes to provide a foundation guide to Casting
and it is only possible to show one method. T he techniques
shown have been used successfully by the authors in their
practice. It should always be remembered that there are
many acceptable methods of Casting.
The aim of the practitioner in the Casting Room
should be:• To provide comfortable, effective treatment for the
patient's individual holistic need.
• In order to provide optimum care for the patient's holistic
needs, the Casting Room practitioner needs dexterity and
training both in the practical application of casts and the
underpinning knowledge necessary for their success.
The knowledge should include:• An awareness of the injuries and conditions which require
treatment using casting techniques.
• A basic knowledge of the relevant anatomy and
physiology, and importantly its application to the
individual's needs.
• The practitioner should possess the skills needed not
only to effectively apply casts but should also be able to
evaluate the physical, emotional, psychological and
spiritual needs of the patient and their relatives or carers
in a traumatic situation.
The practitioner will need the skill to:• Reassure the patient;
• Gain the confidence and co-operation of the patient;
• Give information to the patient which will empower the
individual to take their share of the responsibility for
effective recovery and rehabilitation.
The practitioner's skills will also include the ability:• To relate theory to practice;
• To take responsibility for their practice;
• To question and examine other practices within a multi
disciplinary team;
• To acknowledge any personal limitation of competence;
• To acknowledge that their work is a constant learning
environment and that there is an individual responsibility
to fulfil that learning need.
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GENERAL PREPARATION OF THE
PATIENT PRIOR TO THE APPLICATION
OR REMOVAL OF A CAST

1. Reassure the patient and/or their attendant carers in
order to gain their full co-operation and confidence.
2. In order to ensure the right cast treatment for the right
patient, is applied to the right limb!
The practitioner should:
°߮Check the patient's details, name, address, hospital
number etc.
°߮Check the prescription details of the cast to be
applied, and the prescribed position of the limb.
0

Ensure that the relevant case notes and radiographs
are available. This is to ensure the best position is
obtained for the patient's injury/condition and to
promote the best functional position for healing.

"The prescribed position must be held and maintained
until the cast is set, by an assistant if necessary.
3. Decide on the materials to be used, types of casting
materials should be carefully selected. To meet the
holistic clinical needs of the patient.
4. All necessary equipment is assembled on a trolley or
table prior to commencing the cast. This will allow the
practitioner to efficiently complete the procedure without
breaking off, thereby causing minimal discomfort to the
patient.
5. Buckets of water should be available at the correct
temperature (check manufacturer's recommendations). This
will help provide optimum setting conditions for the cast.
6. Explain the procedure. In order to gain the patient's
co-operation, reduce stress and increase the patient's
understanding of their injury/condition. Written care
instructions must also be given.
7. Gain the patient's permission to proceed. Everyone has
the right to refuse!
8. Give any prescribed analgesia to relieve pain and achieve
good positioning of the injury/condition. (This may include
Entonox a local protocol will apply here and will need to be
followed).
9. To maintain dignity and privacy and protect clothing,
appropriately screen and cover the patient prior to the
procedure.
1 O.Remove any rings, jewellery and nail polish from the
affected part. Because of swelling and discolouration
after injury or surgery there may be a risk of masking
signs or a sudden recurrence of swelling which would
necessitate the ring being cut off. These should not be
replaced until the cast is removed.
11.Any lacerations/skin abrasions should be cleaned and
dressed and their position documented.
12.This will be a great help in case subsequently a window
needs to be cut in the cast.

NOTES ON THE APPLICATION OF CASTS

In order to apply an effective cast the practitioner should
check the manufacturer's instructions/recommendations for
the application of their specific product.
} STOCKINETTE is widely used to provide a comfortable
lining for casts but it may not be used if swelling is
expected, for example following manipulation under
anaesthetic or on new injuries as it is difficult to split and can
cause pressure, nor is it used if its application would cause
undue pain.
> PADDING, natural or synthetic should be chosen with the
holistic needs of the patient in mind and it should be applied
evenly. One layer is usually sufficient but too much padding
will cause problems, special attention should be paid to
areas of bony prominence and extra layers, or perhaps
orthopaedic felt used to off load pressure may be needed.
� PLASTER OF PARIS AND RESIN BASED BANDAGES
should be dipped in water according to the manufacturer's
recommendations. The water should be warm (25 - 35°C).
Cold water slows down the setting process and hot water
speeds it up.

The bandages are rolled on, starting at one end of the limb,
covering 30 - 40% of the previous turn, and working to the
other end of the limb. The bandage must be rolled on
smoothly without tension or twisting, or a ridge may form.
Sometimes, in order to make the bandage fit, it may be
necessary to form tucks.
A plaster of Paris cast gains its strength by being evenly
applied and by being made the same thickness throughout.
It is possible for a plaster of Paris cast to be 'lightweight'.
Resin based bandages may be applied differently and the
strength varied.
All plaster of Paris bandages are applied quickly, smoothly and
evenly while th� practitioner continually smoothes and rubs the
cast with the palms of the hands so that the layers laminate again this helps to make a strong, lightweight cast.
Care is taken not to cause indentations by pressure from the
practitioner's fingers in the cast.
Resin based materials should also be applied smoothly and
it i� important that no ridges form in the cast.
Stockinette (about 2cms) should be turned back at the
proximal and distal edges of the cast and held with either the
last bandage (if this can be done quickly and easily) or with
strips of plaster of Paris or adhesive tape for resin based
casts.
The position of the limb is maintained throughout the
procedure and the limb is rested on a pillow until the cast sets.
The patient's skin is cleaned and the extremities are checked
for colour, warmth, movement and sensation.
Treatment is recorded in case notes and the Cast Room
register, or in any care plans being used.
Crutches or slings may be needed.
Full verbal and written instructions on the care of the cast
are given to the patient and/or their attendant carer and it is
important that the written information contains a contact
telephone number so that the patient will know what to do if
a problem arises.
It should always be remembered that there are many
acceptable methods of cast application.

CARE OF THE CAST
� THE WET CAST
Plaster of Paris casts become supportive in 3 to 5 minutes,
depending on the water temperature and the thickness of the
cast. The cast does not fully dry out until 24 - 72 hours after
application.
A sheet or old towelling to absorb moisture should lie
between the cast and any waterproof surface - if this is not
done, dampness will collect and cause softening of the
plaster.
Resin based casts are set in 3 - 4 minutes and can be
weight bearing in 20 - 30 minutes.
The cast while wet, may become damaged due to pressure
and should be well supported throughout its entire length by
firm pillows or cushions which have a protective covering.
At home the patient should be advised not to rest the cast
on a firm surface such as an unpadded chair or coffee table
or this will dent the cast and produce a ridge on the inside of
the cast which may cause soreness.
� THE DRYING CAST
The cast is allowed to dry naturally in circulating air.
In-patients in bed have a bed cradle over the cast and the
bedclothes open at the end.
> THE DRY CAST
Once the cast is dry it will tolerate moderate pressure, but
for weight-bearing a reinforcing sole should be added or a
cast shoe.
The patient should be advised to return to the Plaster Room
if the cast becomes cracked or broken and needs to be
repaired.
� CAST CARE INSTRUCTIONS
Are of vital importance and should always be given verbally
and in writing.

The written instructions must contain a 24 hour contact
telephone number.

REMOVAL/SPLITTING OF PLASTER
AND SYNTHETIC CASTS
� GENERAL NOTES
In general, casts are bivalved for removal, but split to relieve
pressure from swelling. Following surgery or after
manipulation, casts should be split to relieve pressure and
not bivalved as the effectiveness of the cast as a support will
be compromised.
The removal of any cast can be a dangerous and distressing
experience for the patient and must be done or supervised
by an experienced practitioner.
Adequate explanations and, in some cases, demonstration of
the equipment is very important and this is especially so with
children and their carers in order to reassure them.
Individual assessment of both patient and the type of cast
must be made in order to decide on the most appropriate
method of removal based on the individual's needs and
material used.
The cast to be removed should be cut into two halves - this
is known as bivalving. It is important to avoid cutting over
bony prominences when removing a cast. The cast should
be clearly marked prior to commencing the procedure
especially to avoid this.

following local procedures.
If the cast is being split to relieve pressure from swelling,
it is split down to the skin. Leaving layers of padding or
bandages intact underneath the cast would not alleviate
the problem.
To give support after the removal of a lower limb cast, a
support bandage is sometimes used.
The skin can be gently washed and dried and a moisturising
cream applied.
All equipment used in the removal of a cast should be
regularly checked and maintained to ensure maximum safety
for both patients and staff.

CAST COMPLICATIONS

"PREVENTION IS BETTER THAN CURE"
Complications are usually caused by:A cast being applied too tightly, this may affect:" VEINS - constriction will compress the walls of veins
causing swelling, discomfort and pain. The skin looks
blue and there is a blue colour under the nails. Elevation
of the limb and exercise of the digits can be tried but the
cast may need to be split or bivalved.
" ARTERIES - in arterial compression the limb will
become pale and there will be paraesthesia. The limb will
be cold and pulses will be difficult to palpate. When
pressure is applied to the finger-nail, the colour does not
return. Immediate medical help must be obtained.
Splitting the cast is urgent and surgical intervention may
be necessary.

The removal of a cast is carried out for the purposes of:0 Examination of the limb.
" Prior to some diagnostic imaging, at the end of treatment.
" Sometimes a cast is bivalved then bandaged into place
prior to theatre.
> EQUIPMENT
Electric Cast Saw - For dry plaster of Paris and resin
based casts
• Shears - For plaster of Paris or serrated shears for resin
based casts
0 Spreaders - To open the cast
0 Bandage scissors - To cut the padding and Stockinette
� Marker pen - To predetermine the cutting line
0 Pillows - To support the limb after cast removal from a leg
0 Slings - To support the arm after cast removal
0

Appropriate clinical waste disposal container for the used cast.
Casts are usually disposed of in yellow bags - check local
protocol.
� REMOVAL OF A CAST USING PLASTER SHEARS
Plaster shears crush the cast with blunt, flat blades.
The blade is placed between the padding and the plaster to
prevent injury to the patient. The blade needs to be kept
parallel with the limb. If this is not done the point or heel of
the shears may dig into the patient.
Both sides of the cast are cut, avoiding bony prominences.
The plaster is opened up with the spreaders and the padding
and Stockinette are cut with the bandage scissors.
� REMOVAL OF A CAST WITH AN ELECTRIC SAW
Care should bs taken to ensure the cast to be cut is dry and
padded and the technician's hands are dry.
The saw is required to be fitted with a vacuum extraction unit
to avoid over-exposure to the inhalation of dust particles.
Noise protectors should be available and ideally offered to
the patient.

0 NERVE COMPRESSION • gives a pins and needles
sensation then limitation of movement and pain. Medical
advice should be sought.

' INSUFFICIENT OR INAPPROPRIATE PADDING
Insufficient padding may not protect the skin. Too much
padding will rub up and crease inside the cast causing
uneven pressure and discomfort.

> UNEXPECTED EXCESSIVE SWELLING

Will cause the same signs and symptoms as those caused
by a cast being applied too tightly.
?

BANDAGES BEING APPLIED WITH
TWISTING OR TENSION

This will cause uneven pressure and ridges in the cast which
in turn may cause plaster sores.

> PRESSURE ON SUPERFICIAL NERVES
AND BLOOD VESSELS

As well as nerve compression, pressure over superficial
nerves may have serious consequences, for example insufficient padding over the head of the fibula may damage
the lateral popliteal nerve causing drop foot.
� PLASTER SORES
Plaster sores occur when skin presses directly onto bone.
Plaster sores can be prevented by padding bony points and
by moulding plaster of Paris so that pressure is distributed
evenly to the soft tissues around bony points. The first
symptom of a plaster sore is a burning localised pain.
This symptom should always be taken very seriously and the
cast windowed immediately as the pain quickly abates
leading to skin necrosis.
� DIAGNOSIS OF A PLASTER SORE IS

HELPED BY CHECKING FOR:-

When cutting along the previously marked line, the blade of
the saw is constantly removed and replaced while gradually
extending the cut along the marked line.
Dragging the blade along the line would cause injuries such
as friction burns to the patient.

1. Heat and swelling of the digits.
2. Increased heat over a localised area of the cast.
3. Localised odour.
4. Visible pus or staining of the cast.
Investigations should be immediate, the cast can be
windowed for inspection of the area and appropriate
measures taken without delay.

It is important to check the blade during the procedure as
overheating may occur especially during the removal of
synthetic casts.

Foreign bodies inside the cast will cause plaster sores.
Children are especially fond of inserting small toys or coins
or other little treasures into the cast.

Once the cast is removed, the limb is inspected and any
pressure problems or skin damage noted documented
appropriately and any necessary treatment carried out

Scratching at minor irritations beneath the cast with metal
implements or knitting needles may cause trauma or
infection.

T.... ..:....... ........ ................. -- 1:-- ,,..,..,... ....... ......

a.....,

_..,.

.....

---

BELOW KNEE BACK SLAB

The below-the-knee back slab may be used for a variety of
reasons. It is often used on new injuries of the foot and ankle,
where swelling is expected.
It may be used to support fractures of the lower limb prior to
theatre for manipulation under anaesthetic or open reduction
and internal fixation.
It may be prescribed as a support splint or night splint to treat
drop foot deformities.
EXTENT OF CAST AND POSITION OF THE LIMB
PROXIMAL

DISTAL

From 3cms below the
popliteal crease, avoiding
tibia! tubercle.

Include the heads of the
metatarsals or sometimes with
a toe platform to support the
phalanges.

POSITION
The ankle is at 90° and the foot is in plantigrade. It is important
to check the required position with the medical staff and the
required position must be held and maintained throughout the
procedure until the cast is set.
EQUIPMENT TROLLEY

Average amounts are given, the needs of the individual may
vary
0

<·
0
0

<•
e
e

Three Plaster of Paris slabs should be applied to the posterior
aspect of the limb, then medially and laterally.
One or two rolls of 10cm or 15cm undercast padding.
One or two 10cm or 15cm cotton bandages.
Bucket of water 20 - 25°C.
Protective sheeting to protect patient's clothing.
Supportive knee block.
Wipes and towel to clean the patient's skin.
Written instructions on cast care.

ACTION
Follow the notes on the general preparation of the patient.
Carefully supporting the limb, place the patient's knee on a
support block. This will help to make the patient comfortable
and help obtain the best position for the ankle. Also this allows
adequate working space for the technician.
The limb and foot are held and maintained in the optimum/
prescribed position for the patient's injury/condition and this
position is held and maintained throughout the procedure.
Stockinette may be used (if undue swelling is not expected)
allowing a 2cm turnback at each end of the cast. This helps to
make a comfortable lining for the cast but this can be done with
undercast padding, and as stockinette may be difficult to split if
unexpected swelling occurs, it may be best not used.
Undercast padding is applied evenly from below the knee to the
toes, one layer is usually sufficient and this will comfortably
protect the skin and facilitate easy removal.
According to the manufacturer's recommendations, the plaster
of Paris slabs are dipped in the water and the first slab is
applied to the posterior aspect of the limb, then the medial and
lateral slabs are applied and smoothed and moulded to the
shape of the limb.
The slabs are bandaged in position with the cotton bandages.
The leg is supported on a pillow and the skin cleaned.
The patient will need non-weight-bearing crutches, instructions
in their use, and should be given written and verbal instructions
on the care of the cast.

BELOW KNEE CAST

The below-knee cast is used for a variety of injuries and
conditions including:
Fractures of the tarsals and metatarsals. Some fractures of the
ankle. Soft tissue injuries of the lower leg and ligament injuries
around the ankle. The cast is also used following operation or
manipulation of some fractures.
EXTENT OF CAST AND POSITION OF THE LIMB
PROXIMAL
DISTAL
From 3cms below the
Include the heads of the
popliteal crease, avoiding
metatarsals or sometimes with
tibia! tubercle.
a toe platform to support the
phalanges.
POSITION
The position of the ankle is at 90° and the foot is in
plantigrade. It is important to check the required position with
the medical staff as while the position described here may
often be used, there are many exceptions, notably for the
treatment of ruptures of the Achilles tendon. The desired
position of the limb must be held and maintained throughout
the procedure.
EQUIPMENT TROLLEY

Average amounts are given, the needs of the individual
may vary

° Four or five 15cm plaster of Paris bandages or two 10cm
Resin based bandages.
0 Two rolls of 10cm or 15cm undercast padding.
0 Length of 7.5cm Stockinette.
" Bucket of water 20 - 25° C.
" Protective sheeting to protect patient's clothing.
"' Supportive knee block.
0 Wipes and towel to clean the patient's skin.
<• Written instructions.
ACTION
Follow the instructions for the application of a below-knee back
slab for the undercast padding.
According to the manufacturer's recommendations, the casting
tape bandages are immersed in water and then applied in quick
succession, while the applicator continues to smooth and mould
the cast.
The casting tape bandages should cover the extent of the wool,
with the exception of 1cm at the end. This soft edge may then be
turned back over the cast to form a comfortable cast edge. Care
must be taken to ensure that the casting tape bandage is not
folded back or a ridge will form and ridges cause cast sores!
The edges of the cast should be secured with either the last
plaster of Paris bandage if this can be done quickly and easily, or
with strips of spare plaster of Paris bandage, or adhesive tape for
resin based casts.
The leg is supported on a pillow and the skin is cleaned.
The patient will need non-weight-bearing crutches, instructions in
their use, and written and verbal instructions on the care of the
cast.
S PECIAL POINTS
If the cast is to be weight-bearing, an additional slab and 15cm
plaster of Paris bandage may be used. The slab should be
applied from the metatarsal heads to below the knee, fully
reinforcing the back of the cast. This slab is bandaged on with
the remaining plaster of Paris bandage. More often in modern
practice a resin based cast tape bandage will be used instead.
After adequate drying time, a cast shoe is given to the patient
with advice on how to fit it. The patient should be advised not to
walk on the cast without the cast shoe.

HEALTH AND SAFETY AND COSHH
(Control of Substances Hazardous to Health)
IN THE CASTING ROOM ENVIRONMENT

Health and Safety assessments of the Casting Room are done annually, or more often if the environment changes.
If you have management responsibility for the Casting Room you must ensure that this happens. The Trust Safety
Officer will help you and the Health and Safety Executive have guidelines you should follow. This is a mandatory
requirement to protect patients, staff and members of the public.
Employees have a duty to see that they do not, through negligence, cause harm either to themselves, the patient or
any member of the public.
To ensure the safety of patients and staff it is the duty of employers to ensure that systems are in place whereby the
correct numbers of trained staff are available, and the required equipment is maintained in good working order.
� COSHH AND PRODUCT DATA SHEETS
COSHH regulations make a legal requirement of
manufacturers to provide Product Data sheets they include
Product information and safety data and they should be
kept for all casting product materials.

, PROTECTIVE CLOTHING
Will include:
" APRONS to prevent clothing becoming wet or damaged
by casting materials and infection from bloodstained
casts.

These supply full information about the products including:
� The intended use and handling
0 Protective clothing needed
" Any health or fire hazards
" The properties of the material
First aid and disposal requirements
0 Storage and transport recommendations

" MASKS to prevent inhalation of dust.

> COSHH AND NOISE

The noise at work regulations 1989 limited the daily noise
exposure to 90 decibels over an 8 hour period. Where the
noise level reaches 85 decibels hearing protectors should be
made available. Cast saws should not exceed this level but
they become noisier when they cut into the cast and the
noise of the vacuum extraction adds to the volume. It may
be a good idea to offer the patient hearing protection.
The regulations were unchanged in the 1999 review.

� GLOVES to prevent allergies and infection. They should
be worn when handling resin based casting materials, the
resin is difficult to remove from the skin and can cause
irritation. They should also be worn when in contact with
body fluids.
• EAR MUFFS to prevent damage to hearing.
:- C ASTING EQUIPMENT
All equipment should be cleaned between patients with
soap and water or alcohol wipes.
°൭


CAST SAWS must be attached to vacuum extraction
units, if this is not possible masks may be needed to
prevent the inhalation of dust.

) COSHH AND DISINFECTANTS
The manufacturers instructions must be followed as well as
local protocol. The dilution of concentrates necessitates the
use of aprons gloves and eye protection.

The dust extraction hoses should be checked regularly for
splits.

Hyperchorite solutions should only be used in well
ventilated areas. Skin and eyes should be protected.

A regular maintenance programme should be in place.

> COSHH AND DUST

COSHH recommends that dust extraction units are attached
to and used with cast saws. Plaster of Paris dust forms a
dust cloud and it should be vacuumed up. While Plaster of
Paris dust does not appear to have serious long tern
consequences the long term effects of dust from resin
based materials not fully understood.
:, COSHH HEALTH SURVEILLANCE
Regulation 11 states that regular monitoring of lung capacity
and of hearing should be done to monitor any changes.
Education must be available and accessed, and staff who
hold the British Casting Certificate should be caring for
patients in the Casting Room. Other Casting Room staff
should be supervised by certificate holders and be in
training for the Certificate.

The dust bags should be changed frequently.

" CAST SAW BLADES should not be used if they are
blunt and they must be kept clean and free from casting
material. They can be wiped with alcohol between
patients.
·, KNIVES should be kept sharp and sheathed when not in
use.
� SCISSORS AND NIBBLERS should have a protective
rounded tip at the end of the blade.
� PLASTER SINK
In order to safely dispose of plaster residue. A sink with a
plaster trap should be available to empty used buckets of
water.
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GLOSSARY

To move away from the mid-line of the body
Opposite of above, crossing the mid-line of the body
A disorder of the blood
The front
The term applied to the deformity at a fracture site
The elimination of a joint as a result of fibrous tissue or fusion
At the front
A junction point beh·1een h·10 or more bones
Fusion of bones by surgical means
Wasting esp. muscle due degeneration
The tearing away of a structure from its insertion point
(ie - tendon ligament)
BURSA
Small sac of synovial fluid whose function is to protect where parts
move over one another, eg - ligament or tendon sliding over a bone
CLOSED (fracture)
A fracture where the skin remains intact
COMMINUTED (fracture) A fracture where there are small fragments of bone
COMPARTMENT SYNDROME Hypoxia of cells, causing pressure inside a muscle compartment,
leading to death of muscle tissue
A fracture where the skin is broken
COMPOUND (fracture)
A rounded projection at the bone ends
CONDYLE
CONGENITAL
Present at birth .
CREST
A ridge at the top of a bone ie at the top of an innominate bone
(iliac crest) or in the inter-trochanteric region of the lemur
DEFORMITY
An alteration to the normal contour
DESIS
A suffix meaning fixation
DIGIT
Finger, thumb, toe
DISLOCATION
Complete Joss of normal relationship between two joint surfaces
DISTAL
The part of the bone that is furthest away from the centre
of the body
EMBOLISM
Blocking of an artery by an embolus
A substance in the blood large enough to block a vessel
EMBDLUS
eg. Fat. blood or air
EPICONDYLE
Above the condyle
A deformity in which the foot points downwards
EOUINUS
Movement of the sub-talar joint with the loot turned upwards and
EVERSION
outwards
ABDUCTION
ADDUCTION
ANAEMIA
ANTERIOR
ANGULATIDN
ANKYLOSIS
ANTERIOR
ARTICULATION
ARTHRDDESIS
ATROPHY
AVULSION

EXTENSION

FACET

HEXION
FOSSA
FRACTURE
FUSION
HAEMARTHROSIS
HYPEREXTENSION
INTRA-ARTICULAR
INVERSION
MAL-UNION
METACARPALS
METATARSALS
NECK
NON-UNION
OEDEMA
OPPOSITION
OSTEOMALACIA
OSTEOPOROSIS
OSTEOTOMV
PARAESTHESIA

PHALANGES

POSTERIOR
PRONATION
PROXIMAL
REDUCTION
ROTATION
SPLINT
SPRAIN
SUPINATION
TUBERCLE
VALGUS
VARUS

The straightening out of a flexed joint
A flat, articulating surface
Bending, ie - to bend or flex the knee
A depression or hollow
An interruption in the normal continuity of the bone
A surgical term used to describe the joining of two structures
Bleeding into the joints
Movement that is opposite to flexion, but where it does not usually
occur, eg · the knee
Within the synovial cavity of a joint
A dol'lnward and inward movement of the loot
Bone joined solidly but in an unacceptable position
Bones of the hand
Bones of the feet
A constricted part of a bone
A complication of fracture in which the bones do not join
Excessive extra fluid in the tissue
The movement of bringing the thumb across the hand to meet
(oppose) the little finger
Bone disease due to Jack of calcium, it may be due to lack of vitamin D
A reduction in bone density
Surgically cutting a bone
An abnormal sensation. ie numbness and tingling
Bones of both hands and the feel
At the back of the body
Position of the forearm with the palm of the hand facing dol'lnwards
The part of the bone nearest to the body
Putting a dislocation or fracture back to its normal position
Movement of the Jong axis
Any device that prevents movement of a fracture
A partial tear of a ligament usually caused by over·stretching
Position of the forearm with the palm facing upwards
Rounded protuberance on a bone
Abnormal position of a joint. with the angle of deformity directed to
the mid-line of the body, eg · genu valgum or knock-knee
Abnormal position of a joint. with the angle of deformity directed
away from the mid-line of the body, eg · genu varum or bow-legs

