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Abstract

Complex Regional Pain Syndrome (CRPS) is a rare disorder which may arise after injury to
extremities or surgery. It is most commonly associated with fracture followed by
immobilization by plaster cast. Our case was a 51-year-old woman who developed CRPS
after a distal radius fracture treated with plaster immobilization for three weeks. She presented
in pain clinic with persistent pain, swelling, abnormally sweaty and restriction of movement
in her left wrist and forearm but showed no signs of allodynia and hyperalgesia. After proper
clinical examination her signs and symptoms met Budapest criteria and she was diagnosed as
a case of CRPS. Treatment started with multidisciplinary approach- including medication,
physiotherapy and cognitive behavioral therapy. On follow-up after 3months, pain and
swelling appears within normal limits but she was showing signs of carpal tunnel syndrome
or compartment syndrome. Ultrasound of left wrist performed and found median nerve
swelling. Then intervention ultrasound guided median nerve hydro dissection was done.
This case study highlights the importance of prompt diagnosis and timely initiation of
treatment of CRPS following fractures to reduce chronic pain and minimize functional
disability.
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Introduction

Complex Regional Pain Syndrome
(CRPS) is a chronic debilitating pain
disorder most commonly occur after
tissue injury like fracture, sprain and

patient including functional, emotional
and psychosocial?>. The pain is
regional not have a specific nerve
territory or dermatomal distribution

surgery of upper and lower limb!.
Patients usually present with pain
that exceeds the expected intensity
and duration for the original injury
and is often accompanied by
unilateral swelling, temperature
changes, and movement restriction.

CRPS is a challenging disease
associated with poor outcome of the

and usually has a distal predominance
of abnormal sensory, motor,
sudomotor, vasomotor, and/or trophic
findings. The syndrome shows
variable progression over time>.

CRPS is divided into two types:
Type 1 (Reflex Sympathetic
Dystrophy): Evidence of absence of
nerve injury and Type II (Causalgia):
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Diagnostic Framework: The Budapest Criteria®%

Criterion Requirement

Details

1. Continuing Pain Must be present

2. Symptom Report

3. Sign Observation

4. Exclusion Must be fulfilled

>1 symptom in >3 of 4 categories

>1 sign in 22 of 4 categories

Disproportionate inciting event

Sensory: Allodynia
Vasomotor: Temperature asymmetry

skin color asymmetry
Sudomotor/Edema: Edema or sweating
asymmetryMotor/Trophic: Weakness, tremor,
dystonia, nail/hair/skin changes

Same categories as above, observed during
clinical examination

No other diagnosis better explains
the symptoms

Evidence of confirmed neve injury®*>. To improve
diagnostic accuracy, the Budapest Criteria were
introduced in 2004 and validated in 2010. These
criteria have become the gold standard for diagnosing
CRPS.

Epidemiology

The estimated global incidence of CRPS is 26.2 per
100,000 person- years’. It more commonly occurs in
female than male. Peak age of incidence 40-70 years.
The upper extremity was affected more frequently
than the lower extremity and a fracture was the most
common precipitating event (44%). Among them,
approximately 2 in 1000 patients who recover from
a distal radius fracture develop CRPS®.
Postmenopausal woman observed to be at the highest
risk for the development of CRPS”-?,

Natural history

Stages of CRPS with sequential clinical signs and
symptoms
1. Acute (up to 3 months): Pain, warm and dry,

edema.

2. Dystrophic (3—6 months): Persistent pain, sensory
dysfunction, skin changes, muscle stiffness.

3. Atrophic (>6 months): Skin atrophy, cold,
intractable hyperesthesia, allodynia, contractures,
and potential irreversible disability.

However, not all patients follow this stage pattern,
and symptoms may fluctuate or overlap®.
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Prevention

Preventing CRPS, especially following injury or
trauma like distal radius fractures (DRFs), focuses
on early mobilization, pain control and psychological
support.

Evidence-based preventive strategies include:

* Vitamin C supplementation (500 mg/day for 50
days): Shown to reduce CRPS incidence after
wrist fractures!0-13,

* Minimizing immobilization time: Encouraging early
active range of motion exercises.

» Self-education of patient about pain behavior.

* Adequate pain management: Suboptimal analgesia
may deteriorate CRPS condition

* High-risk group like postmenopausal women
closely monitored for development of early
symptoms.

Treatment

Treatment of CRPS comprises multidisciplinary,
tailored approach which brings best outcome. Option
includes:

1. Pharmacological: NSAIDs (especially early
stage), corticosteroids in early stage to reduce
inflammation, pregabalin and gabapentinoids to
treat neuropathic pain'4, bisphosphonates like
zoledronic acid or denosumab for bone
mineralization, topical agents like lidocaine,
capsaicin, infusion of ketamine or combination
of ketamine and lidocaine in selected cases
unresponsive to usual medication!?

Boby et al.



2. Physical and Occupational Therapy: Graded
motor imagery as treatment of neuropathic pain!®

3. Psychological Therapy: Cognitive behavioral
therapy

4. Interventional Procedures: Sympathetic nerve
blocks, spinal cord stimulation, intrathecal drug
delivery systems

5. Newer treatments: Neuromodulation, naltrexone

(low dose), and biologics are under
investigation!”-18,
Case report

A 51-year-old female presented with a closed linear
fracture in distal radius of left forearm after a fall
(radiological feature shown on fig. 1). She visited to
orthopedic doctor 8 months ago. Then she was
treated conservatively with a plaster cast for
immobilization up to three weeks. Post-immobilization,
she experienced persistent pain, described as
throbbing in nature. The pain was mainly localized to
the left wrist and forearm. She also reported to
swelling, feeling of warm and abnormal sweating in
left forearm (fig. 2). She complained about restricted
movement of wrist joint and difficulty to hold or lift
heavy object with left hand. She reported about mild
weakness but no allodynia or hyperalgesia in left hand.

With those complaints she was referred to our pain
center. After obtaining patient detailed history, found
her past medical history include hypertension and
untreated osteoporosis, as evidenced via a DEXA
Bone densitometry scan conducted 6 months after
post-injury, revealing left radius T-score of -2.8
suggesting osteoporosis as the likely cause of fracture.

Figure 1: X-ray of wrist joint (with plaster)
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Upon local examination, the affected hand was found
swollen warm and abnormally sweaty. Sensory
testing revealed no hyperalgesia and allodynia.

Motor examination revealed, the functional capacity

of the patient’s hand mildly impaired, with active
movement limited to slight extension of the wrist joint
(20°) due to pain. The passive movements were also
constrained. Specifically, flexion of the left wrist joint,
radial and ulnar adduction were also affected.
Movement of metacarpophalangeal (MCP) joints,
proximal interphalangeal (PIP) joints, and distal
interphalangeal (DIP) joints were normal.

There was moderate swelling, no muscle atrophy was
noted on the palmar and dorsal surfaces of the left
hand or the forearm. The remaining joints of the left
limb maintained an unaffected range of motion.

The diagnosis of Complex Regional Pain Syndrome
(CRPS) was made based on the Budapest clinical criteria.
The patient reported persistent, throbbing pain in the left
wrist and hand following a distal radius fracture, which
was disproportionate to the initial injury. She exhibited
three symptoms across all four diagnostic categories
including, warmth, swelling and abnormal sweating, and
reduced range of motion with mild weakness.

On examination, signs were present in at least two
categories: Oedema (sudomotor) and reduced wrist
mobility (motor). No other condition better explained
the findings. Thus, the criteria were fulfilled,
confirming a diagnosis of CRPS, and appropriate

treatment was initiated.
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Figure 2: Swelling of left hand

The patient underwent a conservative management.
The administered medications included Paracetamol,
Magnesium, a combination of vitamin B1, B6, and
B12, Calcium with vit D, Mirogabalin and anti-
hypertensive drug. Additionally, intravenous
Bisphosphonate was administered for prevention and
treatment of osteoporosis. Complementary to
pharmacological interventions, the core of the
treatment regimen comprised physiotherapy and hand
occupational therapy. The patient’s affected hand
after three weeks of treatment is shown in figure-3.

| .

Figure 4: Evaluation of the median nerve by USG
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Figure 3: Left hand after treatment

On follow up after 3 months, patient symptoms were
improved but complaints about a tingling sensation and
more difficulty to hold any object with left hand. On
real time USG examination of her left wrist found median
nerve is swollen and compressed (Fig 4). The patient
was advised for median nerve hydro dissection. After 1
week, USG guided median nerve hydro dissection was
done without any complication. On follow up after 1
month, compression and volume of median nerve
reduced (Fig 5). Her symptoms of carpal tunnel
syndrome and functional disabilities were improved.

Boby et al.



Figure 5: Median nerve after hydrodissection

Discussion

This case study highlights an uncommon presentation
of CRPS following a distal radius fracture, where
the patient did not present allodynia which is a key
feature for the condition. Despite its absence, the
combination of pain, swelling, warmth, and limited
mobility fulfilled the diagnostic requirements set by
the Budapest Criteria.

Complex regional pain syndrome (CRPS) is a poorly
understood neuropathic condition that usually causes
both peripheral and central sensitization3. The most
common cause of CRPS is a fracture of the distal
radius (DRF) which is usually treated with plaster
cast for immobilization®.

In a study by Dilek Kasapodlu et al, describes a case
of 57-years old female patient who had been treated
by immobilization with a cast for six weeks after a
distal radius fracture. This case presented with no
allodynia and hyperalgesia but had marked vasomotor
sudomotor and motor signs and symptoms which are
typical for CRPS'. This study has concordance with
our study.

The Budapest Criteria are gold standard to diagnose
CRPS?°. They were developed in 2003 and have
enhanced the old IASP (International Association for
the Study of Pain) criteria’®. For diagnosis of the
CRPS when the patient met at least one symptom in
at least three categories or when detects at least one
sign in at least two categories (the list of categories
of specific signs and symptoms is given in the table
above). In addition, the CRPS can be diagnosed if a
patient reports continuous pain, which is
disproportionate to any inciting event, and in cases
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when no other diagnosis can better explain the signs
and symptoms?!. This study fulfills the requirements
for fulfilling Budapest criteria.

In other study by Swita et al, describes Budapest
criteria to diagnose a case of CRPS after distal radius
fracture. In that study, based on the Budapest criteria,
the patient exhibited at least one symptom from each
category (hyperalgesia, skin temperature and color
asymmetry, edema, decreased range of motion),
leading to the diagnosis of the complex regional pain
syndrome (CRPS)®.

In a study for recognizing risk factors of the complex
regional pain syndrome (CRPS), 647 patients involving
an analysis from the Danish Patient Compensation
Association revealed that the female gender, upper
limb involvement, and surgical intervention were
stated as risk factors?2. Notably, in that study age
was not identified as a risk factor; but several
systematic literature reviews emphasized that the risk
increases after menopause, primarily due to
osteoporosis?>24. The patient discussed in current
case report was a post-menopausal woman who had
a distal radius fracture after an accidental fall.

In present study treatment based on a
multidisciplinary approach: pharmacotherapy,
physiotherapy, psychotherapy and intervention.
Analgesics, vitamin and mineral supplementation and
bisphosphonate for osteoporosis. The addition of
median nerve hydro dissection enhanced both pain
control and functional recovery as there was
evidenced of carpal tunnel syndrome. These findings
align with existing evidence supporting early
multidisciplinary management for optimal outcomes.

A variety of medications have been utilized for the
management of CRPS; however, many of them fail
to respond patient treatments and experience chronic
debilitating symptoms?>. Now a days, the most
interest drugs for study in treatment of CRPS is
Bisphosphonates. It is worth to notify that a recent
publication about bisphosphonates in treating the
CRPS suggests relief of the symptoms, particularly
severe and moderate pain, mainly in patients with
the CRPS of the upper limb?®. Small duration of
prednisone may be helpful for patients with CRPS;
however, corticosteroids are ineffective in managing
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the chronic symptoms of CRPS?’. Gabapentinoids
and naltrexone are newer agent, but supporting
evidence is poo for their effectiveness?®. Recent
studies have provided no evidence to support the
beneficial role of NSAIDs or aspirin?®.

A study by F. Del Pinal suggests that some patients
with carpal tunnel syndrome (CTS) and a history of
CRPS, also known as reflex sympathetic dystrophy
or Sudeck’s disease, can have significant or complete
symptom relief following carpal tunnel release
surgery. In that study Fifty-three patients with an
average age of 55 years presenting cluster of
symptoms of median nerve compression, were
underwent carpal tunnel release. All were unilateral
cases, had sustained trauma, and were treated
conservatively for complex regional pain syndrome
before referral for an average of 16 months®°.

In current study, Median nerve hydro dissection not
only improve her pain but also improve her hand and
wrist disabilities. These findings similar with others’
experiences, suggesting that even CRPS cases
without allodynia can respond well to early aggressive
therapy.

Clinicians should be aware that CRPS can present
without allodynia, especially in post trauma settings
such as distal radius fractures and may be associated
with nerve entrapment. A broader awareness of the
diverse clinical spectrum can facilitate earlier
diagnosis and improved patient outcomes.

Conclusion

This case study shed the light on early diagnosis and
prompt initiation of treatment of CRPS. The use of
the Budapest Criteria facilitated the timely
identification of CRPS, and the multidisciplinary
treatment approach significantly contributed to the
patient’s recovery. Early treatment can prevent the
progression to chronic CRPS, which can result in
long-term disability. As CRPS remains a challenging
condition to diagnose and manage, continuous
research into treatment options is essential for
improving patient outcomes.
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