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CASE STUDY PEER REVIEWED

A man with an injury
to the left ankle
and persistent pain
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This case study highlights the management of ongoing pain arising

from an ankle injury. Treatment requires a multidisciplinary approach that
addresses the physical injury, subsequent pain and psychological
aspects.

Case scenario

John, a 43-year-old male construction worker, was injured when scaffolding being
installed fell onto his left ankle on a Friday afternoon. He was sent home in a taxi. He
spent the weekend in pain, unable to weight bear and could not return to work on
Monday. He presented to the emergency department at his local hospital, where an
x-ray revealed a fracture of the left lateral malleolus. Twelve weeks after the accident,
he still cannot return to work because of pain and stiffness of the ankle joint. John consults
with his regular GP in the presence of a Workers Compensation Case Manager, com-
plaining of poor sleep because of pain requiring regular analgesia, difficulty in attending
Pphysiotherapy sessions and an inability to return to his former work. How should the
GP proceed from here?

Commentary from orthopaedic specialists

By Dr Nicole Abdul, Dr Laura Beddard and Dr Andrew Wines

An isolated lateral malleolar fracture is a common injury following a twisting injury
and accounts for 70% of all ankle fractures.! A key part of determining if the injury is
stable and whether it can therefore be treated nonoperatively is determining whether
the deep deltoid ligament is intact. The best way of determining this is from a weight-
bearing anteroposterior ankle radiograph. If displacement of the fracture or widening
of the medial clear space is not shown, the injury can safely be treated nonoperatively.!
The patient can fully weight bear in a removable boot for the first six weeks following
the injury, after which they can gradually wean out of the boot. During the first six
weeks, they can remove the boot to perform range-of-motion exercises, which will also
reduce the risk of developing deep vein thrombosis. The expected outcome is that the
fracture will heal and the patient will be able to resume their usual activity level without
any residual pain.

John presents with postinjury pain and stiffness. In the first instance, the GP should
take a history, examine the patient and arrange appropriate investigations before
rereferral to an orthopaedic specialist. The possible causes of ongoing pain following
a lateral malleolus fracture must be considered and ruled out.
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¢ The possible causes of ongoing pain

following a lateral malleolus fracture
must be considered and excluded.
Along with physical limb
assessment, the Budapest criteria
can help determine the presence of
complex regional pain syndrome
(CRPS). CRPS is the most likely
cause of the ongoing pain in this
patient.

Management can involve
pharmacotherapy, interventional
treatments and graded motor
imagery.

A significant time commitment is
required from the patient for
treatment. Psychological aspects
must also be considered and
addressed.
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CASE STUDY CONTINUED

Non-union of the fracture

Stable Weber B ankle fractures treated non-
operatively have a union rate of 99.2%. Risk
factors for non-union include smoking, the
presence of diabetes and the presence of
peripheral vascular disease.? Palpation of the
fracture site provokes pain, and there may be
mobility of the fracture fragments. The first-
line investigation is a weight-bearing radio-
graph, which should show callus formation
around the fracture site at 12 weeks postinjury.
If there is doubt regarding union, a CT scan
will confirm if the fracture has united. If
the fracture has not united, an orthopaedic
specialist would discuss the options of a
period ofimmobilisation in a cast or operative
management to fix the fracture.’

Ligamentous disruption or other
missed injury

Although aligamentous disruption or other
fracture should have been excluded during
the initial assessment, injuries may occa-
sionally be missed. In a patient with ongoing
pain, such as John, other injuries should be
reconsidered. The patient may experience
pain around the medial malleolus in the case
of a deltoid ligament disruption, or between
the tibia and fibula in a syndesmosis injury.
A weight-bearing radiograph will help assess
the alignment of the ankle joint and, if this
is not conclusive, MRI may help to reveal
malalignment and ligamentous injury.

Venous thromboembolism

In a patient who has not been weight bearing
normally for several weeks, particularly if
they have not been receiving venous thrombo-
prophylaxis, the presence of a venous throm-
boembolism (VTE) must be excluded. The
rate of VTE is very low (0.56%) in patients
with isolated foot and ankle fractures, but
the presence of Factor V Leiden, active can-
cer or prior VTE increases this risk.* Signs
on examination include lower limb swelling,
painin the calf, warm skin around the injury
site, venous engorgement and limb erythema
or discolouration. If VTE is suspected on
examination, formal imaging, such as a
duplex venous ultrasound scan, should be
performed urgently. If there is any delay in
the availability of an ultrasound scan,

low-molecular-weight heparin to treat the
suspected VTE should be considered until
a scan can be performed.

Complex regional pain syndrome
Treatment for complex regional pain syn-
drome (CRPS) is difficult, as there is a limited
understanding of the pathophysiology of
the condition, there is no specific diagnostic
test and the best treatment has not yet been
established. The condition can occur follow-
ing trauma, even when surgery has not been
performed, as in John’s case. The Budapest
clinical diagnostic criteria for CRPS can be
used to aid diagnosis, recognising that the
condition exists on a spectrum, as with other
chronic pain syndromes, and that it is not
essential to identify all components of these
criteria before initiating management strat-
egies (Box 1).>¢

A degree of central sensitisation is present
if the pain is disproportionate to that
expected, there is the presence of pain with
burning or shooting characteristics or there
is altered sensation to light touch (e.g. bed-
sheets at night), even if the patient does not
fulfil all the criteria. Early treatment of CRPS
is associated with the best outcomes. CRPS is
best managed by referring the patient to a pain
medicine specialist who may prescribe phar-
macological agents and initiate physical and
occupational therapy.®”

Other considerations

In addition to investigating the causes of
ongoing pain, care should be taken to
address the patient’s psychosocial situation.
After 12 weeks of an inability to return to
work, and the pain disrupting activities of
daily living and sleep quality, John should
be assessed for conditions such as depression
that might be having a negative effect on
recovery. This is a sensitive subject and needs
to be approached with appropriate care and
treatment as needed.

The pain the patient experiences must
also be addressed, and a careful pain history
will reveal the analgesics the patient is taking
and if these are appropriate. Analgesia can
be started if necessary, and if the pain is
particularly difficult to control, referral to a
pain specialist should be sought.
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John also reported difficulty in attending
physiotherapy sessions, which may have a
significant impact on recovery. The GP
should investigate the reasons why John is
finding it difficult to attend physiotherapy
sessions and try to arrive at solutions to facil-
itate attendance. These solutions can include
telephone consultations, referral to a physio-
therapist closer to where he lives or assistance
with transport to physiotherapy sessions.
John should be encouraged to mobilise
within the limits of pain, particularly with
activities such as swimming, cycling or using
across trainer, and referral for funding these
activities may be needed.

Finally, he should be encouraged to dis-
cuss with his employer whether there is any
work within the company that he could be
transferred to while he is recovering, such
as office-based work. This may only be a
temporary measure but would help John
resume paid employment until he can return
to construction work.

Summary

Although relatively common, pain following
an ankle injury is not an easy situation to
manage, and care must be taken to ensure all
possibilities for the patient’s pain are explored
and treated. Treatment should be directed
towards the initial injury and the broader
psychosocial aspects also need to be explored
and addressed to ensure complete recovery.

Commentary from a rehabilitation
and pain medicine specialist

By Dr Clayton Thomas

A lateral malleolar fracture that is conserv-
atively treated and is accompanied by ongo-
ing severe pain, such as that in John’s case,
is a common presentation to specialist pain
medicine physicians. A diagnosis of CRPS
is particularly considered. Usually, before
referral, the patient would have undergone
various investigations to exclude any ortho-
paedic complications of the injury, such as
non-union of the fracture, a soft tissue liga-
mental tear, tendon injury or infection. If
there are concerns of an infection, further
blood tests, nuclear medicine scanning and
other investigations may be required. Post-
injury pain is common in the early period
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and can be an increasingly intrusive symp-
tom. In any case, at the 12-week mark, it
should be reasonably clear based on the his-
tory that something is significantly amiss.

John’s complaint about his inability to
sleep because of his pain is significant. There
are very few orthopaedic injuries, other than
those complicated by CRPS, in which sleep
is markedly disturbed because of pain. An
inability to tolerate bed clothes on the
affected limb would be part of the history.
Complaints that the cast s too tight should
also raise flags. A careful examination of
the affected limb is required. The examina-
tion must exclude infection as a possible
cause for the persistent pain in the early
period once the cast has been removed.
Thereafter, the aim is to determine if John
has CRPS.

Assessment for CRPS
To determine if John has CRPS, both lower
limbs should be examined carefully and the
Budapest clinical criteria applied (Box 1).>¢
Aninfrared temperature sensor may also be
used to determine any temperature differ-
entials. The temperature may be either
increased or decreased in the affected
limb depending on the severity of the
condition.”®

Most (90%) patients with CRPS have
CRPS type 1, in which no clearly identified
nerve lesion is involved. A diagnosis of CRPS
type 2 is confirmed if all the symptoms and
signs of CRPS (according to the Budapest
criteria) and clear nerve involvement are
present, such as in cases of postcarpal tunnel
decompression or De Quervain’s decom-
pression with radial nerve involvement.”®

Itis essential that all aspects of the Buda-
pest criteria are documented when the
patient is first seen and examined. John has
a workers compensation claim; trying to
assess any patient many years later in a
medicolegal setting can be extremely diffi-
cultif the initial consulting physicians have
not documented all the clinical findings
precisely. Documenting these findings
against the Budapest criteria is essential, as
they will change over time in patients with
CRPS because of evolution of the condition
and treatment.

John is diagnosed with CRPS and his case
represents a typical presentation of CRPS.
John reports that attending physiotherapy
sessions aggravates his pain, which is also a
common complaintin CRPS. The degree of
hypersensitivity that occurs with movement
can mean that even simple range-of-move-
ment exercises can significantly disturb and
aggravate the pain. If John has CRPS, he is
more likely to be unable to fully weight bear
using the affected limb. He is more likely
than not to require the ongoing use of gait
aids. The degree of hypersensitivity may also
mean that he cannot wear enclosed footwear.
If wearing enclosed footwear is possible, then
a snug-fitting garment, not tight or loose, is
more likely to be tolerated. A garment that
rubs is likely to aggravate the pain. Even a
firm fabric, such as denim, rubbing against
the affected area could be disturbing.”®

The primary diagnosis is made at the
time of clinical presentation. Investigations
are conducted primarily to exclude other
causes of the persistent pain. However, it is
possible to have two diagnoses present at
any one time. For instance, there may be an
arthritic joint plus CRPS. Given that John
is relatively young, it is unlikely for evidence
of significant osteoarthritis to be found in
an adjacent joint. Once the diagnosis is con-
firmed, treatment must be initiated imme-
diately to improve his prognosis.

Pharmaceutical management

For John, a short course of prednisolone with
low-dose amitriptylineis recommended. Pred-
nisoloneisa powerful anti-inflammatory agent,
which may reduce any inflammatory compo-
nents associated with CRPS. Amitriptyline
has effects on central pain mechanisms, in
addition to having sedative effects, and the
dose may be increased depending on the ben-
efit or side effects. A typical starting dose is
10mgamitriptyline taken between dinnertime
and bedtime; the next morning, depending
on the side effects (particularly sedation), the
dose may be uptitrated, if needed.

Interventional treatments

Given that John has acute CRPS, early con-
sideration of interventional treatments
would also be reasonable.’ Enlisting an

Pain Management

1. Budapest criteria for complex
regional pain syndrome®*®

¢ Continuing pain, which is
disproportionate to any inciting event

* Must report at least one symptom in

three of the four following categories:

- sensory - hyperaesthesia or allodynia

- vasomotor - temperature asymmetry,
skin colour changes or skin colour
asymmetry

- sudomotor and oedema - oedema,
sweating changes or sweating
asymmetry

- motor and trophic - decreased range
of motion, motor dysfunction or trophic
changes

* Must display at least one sign at the time
of evaluation in at least two of the
following categories:

- sensory - evidence of hyperalgesia or
allodynia

- vasomotor - evidence of >1°C
temperature asymmetry, skin colour
changes or skin colour asymmetry

- sudomotor and oedema - evidence of
oedema, sweating changes or
sweating asymmetry

- motor and trophic - evidence of
decreased range of motion, motor
dysfunction or trophic changes

* No other diagnosis better explains the
signs and symptoms

interventional pain specialist to consider the
use of lumbar sympathetic blocks or ketamine
infusion may also be appropriate, although
evidence on the benefit-to-harm ratio for
these interventions varies. A referral for inter-
vention depends on the severity of the CRPS
and the accessibility of the treatment required.
Ifa patient has a less severe form of CRPS and
their functionality is less compromised,
consideration of an early multidisciplinary
pain management program is reasonable.

Multidisciplinary rehabilitation care
Multidisciplinary rehabilitation care
involves a significant number of physical
therapies provided by a physiotherapist or
occupational therapist trained in the man-
agement of CRPS and with knowledge of
central sensitisation and chronic pain.
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CASE STUDY CONTINUED

Pain Management

Normal response to pain at the neuronal level
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Figure. Pain, nonpainful touch, hyperalgesia and allodynia at the neuronal level. In normal sensation, highly specialised primary sensory neurons that
encode low-intensity stimuli only activate central pathways leading to innocuous sensations (touch), whereas high-intensity stimuli that activate
nociceptors only activate central pathways leading to pain. In central sensitisation, the two pathways converge: a stimulus intensity that normally
causes pain is perceived as more painful (hyperalgesia), and a stimulus intensity that normally does not cause pain is perceived as painful (allodynia).*°

Central sensitisation

In normal sensation, the somatosensory
system is organised such that the highly
specialised primary central neurones that
encode low-intensity stimuli only activate
those central pathways that lead to innocuous
sensations, whereas high-intensity stimuli
that activate nociceptors only activate the
central pathways that lead to pain.® The
two parallel pathways do not functionally
intersect (Figure). Normal sensation is medi-
ated by strong synaptic inputs among the
particular sensory inputs and pathways and
inhibitory neurons that focus activity to these
dedicated circuits.

Central sensitisation is a disturbance of
pain processing, initially put forward as a
hypothesis by Professor Clifford Woolf, Pro-
fessor of Neurology and Neurobiology at
Harvard Medical School.’ In central sensi-
tisation, somatosensory pathways show
increases in synaptic efficacy and reductions
in inhibition, which enhance the pain
response to noxious stimuli in amplitude,
duration and spatial extent.” Meanwhile, the
strengthening of normally ineffective syn-
apses recruits subliminal input, such that
low-intensity sensory inputs can now activate

the pain circuits. The two parallel sensory
pathways then converge.'’

Chronic pain

Chronic pain from an organic perspective

involves three different descriptors, or a com-

bination of them, described as mixed pain.

 Neuropathic pain. This occurs when
there is injury to a part of the peripheral
or central nervous system." Chronic
neuropathic pain cannot be defined
without being able to determine which
neurological structure has been
damaged. Many patients misinterpret
CRPS as being neuropathic. CRPS is
not a neuropathic pain syndrome.

« Nociceptive pain. Chronic pain can
also arise because of the persisting
activation of nociceptors, such as what
might occur with joint damage or
inflammatory arthritis."! CPRS is not
a nociceptive pain syndrome.

« Nociplastic pain. In 2017, the
International Association for the Study
of Pain determined a third category,
which is chronic pain being nociplastic
(pain due to central sensitisation)."
Examples of nociplastic pain include

fibromyalgia, irritable bowel syndrome,
temporomandibular joint disorder,
tension headaches, painful bladder
syndrome and CRPS. Patients with
nociplastic pain syndromes usually
respond to neuroactive compounds,
which alter neurotransmission (some
drugs derived from antidepressants
and some from antiepileptic drugs) and
are worsened by opioids, particularly
prohyperalgesic opioids, such as
oxycodone.

Graded motor imagery

For John, graded motor imagery is the main
treatment. Graded motor imagery involves
a sequence of strategies including laterality
restoration (the ability to identify left and
rightlimbs) using a mirror box."*** The treat-
ment is effective for CRPS of any duration.
The treatment includes three stages: implicit
motor imagery, explicit motor imagery and
mirror therapy (Box 2).1'

Other considerations

As John progresses through treatment, the
types of exercises performed should be care-
fully increased in the following sequence:
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CASE STUDY CONTINUED

2. Stages of graded motor
imagery!51¢

Stage 1. Implicit motor imagery: left and
right discrimination or laterality

Patients are shown a series of photographs
of the painful body part(s) and asked to
identify which ones are left-sided and which
ones are right-sided. In patients with CRPS,
the ability to differentiate between left and
right is often significantly compromised.

Stage 2. Explicit motor imagery: imagining
moving, touching and feeling

Patients are shown photographs of certain
postures to see if they can then move their
affected limb into that posture. This is more
likely to be problematic in the foot and ankle
than the hand.

Stage 3. Mirror imaging: mirror box therapy
A mirror is used to represent the reverse
image of a limb to the patient. The normal
limb is on the side in the direct line of sight
of the patient, while the abnormal limb is
behind a box. When the patient is asked to
perform an activity using the normal limb,
they are seeing the mirror image of that on
the affected limb, which acts as a form of
desensitisation.'® Mirror box therapy has
been shown to have an analgesic effect.'

performing part of the movement without
inducing pain, performing part of the
movement and inducing pain, increasing
the frequency of the movement and increas-
ing the strength of the movement. Finally,
more weight-bearing activities should be
introduced.

A significant time commitment is
required from John. Spending 90 minutes
to two hours per day would not be unrea-
sonable in the early stages of treatment. The
primary objective is for him to eventually
manage his own rehabilitation. Patient
buy-in is essential. Tactile discrimination
training is useful for this purpose, as it
allows the patient to witness the benefit of
the treatment.'s

In addition to the physical aspects of
management, the psychological component
of CRPS is essential to manage, which might
include addressing depression, anxiety, anger,
catastrophisation and fear of movement,
among other issues. Hydrotherapy may also

be used because of the weightlessness of the
exercise. The soothing nature of water can
help alleviate oedema in the affected limb.

Summary

CRPS is a medical emergency that requires
a prompt referral from the diagnosing doc-
tor. Treatment started early after diagnosis
can help improve the patient’s prognosis.
There are several treatments that may be
considered to help manage the condition,
including pharmacotherapy, interventional
treatment, graded motor imagery and psy-
chological therapy. The complexity of this
condition makes urgent referral to a pain
medicine specialist essential as soon as the
diagnosis is suspected. PMT
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