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Background
Complex regional pain syndrome (CRPS) is a rare but
particularly challenging condition which encompasses pain
involving a spectrum of neuropathic, vasomotor and
sudomotor symptoms associated with nerve injury from acute
trauma or chronic compression. To the upper extremity
surgeon, CRPS can present as the result of an injury or
compression for which surgical intervention is sought, or it
can occur as a complication of a routine surgical procedure.
Understanding the signs and symptoms of CRPS requires
knowledge of the diagnostic criteria, including the
classification of CRPS Types I and II.

While the exact incidence and prevalence of CRPS remains
unknown, population-based studies suggest that it is very rare
with an incidence rate of approximately 20 per 100,000.2

Rates of occurrence after common upper extremity injuries
and procedures have also been studied, with distal radius
fracture (DRF) and carpal tunnel release (CTR) associated
with CRPS occurrence rates of 12 and 2.1-5%,3 respectively.

It is unclear whether patients with a prior history of CRPS are
at increased risk to develop CRPS at another anatomic site
compared to the general population. This study seeks to
examine the incidence of recurrent CRPS in such patients
who are exposed to another initiating noxious event.

Objectives
- Identify patients seen in clinic with a diagnosis of CRPS.

- Determine if those patients were exposed to a
documented inciting event such as trauma or surgery in
an unaffected extremity.

- Establish whether identified patients subsequently
developed CRPS in a previously unaffected extremity
either in the presence or absence of a documented
inciting event.

Methods
An Institutional Review Board-approved, retrospective chart
review was conducted for patients presenting to the Wake
Forest Baptist Medical Center Department of Orthopaedic
Surgery clinic with CRPS over a 20-month period (September
2012 and June 2014), as identified by using CPT codes for
complex regional pain syndrome/causalgia (352.2, 355.71),
algoneurodystrophy (733.7) and reflex sympathetic dystrophy
(337.20, 337.21, 337.22). Clinical documentation for each of
133 identified patients was reviewed to determine if the
International Association for the Study of Pain (IASP) criteria
for a diagnosis of CRPS Type I or II were met. Those with
symptoms or exam findings not fitting a diagnosis of CRPS
were excluded.

For the remaining patients, demographic data such as patient
age, sex, hand dominance, body mass index, current tobacco
use status and history of diabetes mellitus were recorded. The
involved extremity and inciting event--traumatic injury, surgery
or both—were determined where possible. Treatment
modalities utilized including peripheral nerve surgery, nerve
block, nerve stimulator placement and physical or
occupational therapy were also noted. The entire available
medical record for each patient was then reviewed for
documentation of other traumatic injury or surgery to the
uninvolved extremities to determine whether CRPS occurred
in association with or in the absence of such an event. Post-
hoc power analysis was performed with an α-value of 0.05.

Patient Demographics

Value (n)

Sex
Male
Female

25.8% (24)
74.2% (69)

Age (years) 41.3

Body Mass Index 29.3

Diabetes mellitus 12.9% (12)

Current tobacco use 26.9% (25)

Results
The review identified 93 individuals with an appropriate
diagnosis of CRPS  with patient ages ranging from 8 to 72
with an average of 41 years. A female predominance was
noted, with nearly three-quarters of cases occurring in
women. Type I CRPS was also much more common than
Type II, occurring in 94.6% and 5.4% of cases respectively.
The majority of these patients (93.6%) had an identifiable
traumatic and/or surgical insult prior to developing symptoms,
but in a few patients, the underlying cause could not be
recalled or identified in the record. Cases were relatively
evenly distributed between the upper and lower extremities
with 52.7% and 47.3%, respectively. Among the 32 patients
with upper extremity CRPS for which hand dominance was
documented in the medical record, 24 (75%) developed the
syndrome in their dominant hand.

Based on review of the electronic records available for clinical
encounters at our institution for these 93 patients, 20 (21.5%)
had a documented secondary injury or surgery in an
unaffected extremity. Seventy-five percent (15) of these
patients went on to develop CRPS in that extremity. An
additional four patients (4.3%) developed CRPS in one or
more extremity with no identified precipitating event. A total of
6 patients developed CRPS in all four extremities, 5 of whom
developed symptoms following an identifiable inciting event in
each extremity. Average follow-up was 52.2 months.

Conclusions
Among patients in this study with a history of CRPS, 20.4%
went on to develop recurrent CRPS in another extremity
compared to an incidence of 0.02% in the general population1

and 1-5% among those with common potential inciting events
such as DRF or CTR.2-3 Furthermore, of the 20 patients with
a documented secondary inciting event, 75% went on to
develop CRPS in that extremity.

Using post-hoc power analysis and an α-value of 0.05, a
power of 0.996 was calculated comparing the 20.4% study
incidence to a population incidence of 5%, the upper end of
the reported occurrence range of CRPS following an inciting
incident such as CTR. While this is not the ideal statistical
measure for significance, we feel that it does help support the
hypothesis that those with a history of CRPS are more likely
to develop recurrence in a second extremity.

Obvious limitations of this study include its retrospective
nature and the fact that secondary inciting events or recurrent
CRPS may not have been documented in patients that either
did not seek treatment or sought treatment elsewhere, which
would result in an underreporting of inciting events that did not
led to recurrent CRPS. While further studies would be
necessary to better delineate the recurrence rate of CRPS in
those with a previous diagnosis, we feel that this study
suggests that such individuals may be at an increased risk for
recurrent CRPS and should, therefore, be appropriately
counseled should subsequent injury or need for surgery arise.
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Patient CRPS Characteristics

Value (n)

CRPS
Type I
Type II

94.6% (88)
5.4% (5)

Extremity
Upper
Lower

52.7% (49)
47.3% (44)

Precipitating Event(s)
Trauma
Surgery
Both
None

39.8% (37)
26.9% (25)
26.9% (25)

6.4% (6)

Other Event + No CRPS 5.4% (5)

Other Event + CRPS 16.1% (15)

No Other Event + CRPS 4.3% (4)

Treatment Modalities
Therapy
Nerve Block
Peripheral Nerve Surgery
Nerve Stimulator

51.6% (48)
29.0% (27)
22.6% (21)

9.7% (9)

International Association for the Study of Pain criteria
for diagnosis of  CRPS1

• Spontaneous pain or allodynia/hyperalgesia disproportionate to
the inciting event and not limited to a specific peripheral nerve
distribution

• No evidence of edema, blood flow abnormality or abnormal
sudomotor activity

• Diagnosis is excluded by the existence of conditions that would
otherwise account for the degree of pain or dysfunction

CRPS Type I (Reflex Sympathetic Dystrophy)

• Develops after an initiating noxious event

CRPS Type II (Causalgia)

• Develops after a nerve injury
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