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Complex Regional Pain Syndrome: Diagnostic and 
Treatment Conundrum
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Abstract

A 54-year-old man presented with a 12-week history of right lower ex-
tremity radicular pain with symptoms and signs of complex regional 
pain syndrome (CRPS). He reported a recent medical history of tran-
sient ischemic attack followed by cerebrovascular accident for which he 
underwent carotid endarterectomy. Following carotid endarterectomy, 
the patient was left with minimal residual speech and memory deficits, 
but concomitant presentation of right lower extremity radicular pain in 
the postoperative period was the reason for seeking pain relief. Right 
lumbar radiculopathy was suspected at the time of presentation to the 
pain clinic, and magnetic resonance imaging revealed bilateral moderate 
to severe lumbar foraminal stenosis, worse on the right side. Parasagittal 
lumbar epidural steroid injection, and aggressive multimodal pain man-
agement strategy was started resulting in significant improvement in 
pain scores, functionality and stress levels, albeit for a short period. Pa-
tient continued to obtain incomplete resolution of symptoms with con-
ventional treatment. He underwent spinal cord stimulation at an early 
stage but only derived moderate benefit. The presented case is unusual 
because of overlapping etiologies that influenced our treatment plans. In 
this article, we will discuss the evidence for each of the questions raised 
by practitioners while treating aforementioned patient with CRPS.
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Introduction

Complex regional pain syndrome (CRPS) is a debilitating 

chronic pain condition that can develop after tissue injury (sur-
gical or traumatic) or spontaneously without a specific cause. 
CRPS can present as localized pain associated with features 
of neuropathic pain (burning, allodynia and hyperalgesia), 
and autonomic dysfunction (sudomotor and motor changes), 
but can also spread to regions distant from the original site 
of injury. The etiology of CRPS is not clear but in the patho-
physiology both peripheral and central nervous systems are in-
volved. In some cases, there is a predominance of the involve-
ment of sympathetic nervous system. Several investigations to 
confirm diagnosis have been described but none are specific 
to CRPS. Currently there is no definitive treatment available 
and research has not supported the efficacy of commonly used 
interventions. Therefore, CRPS remains an under-recognized 
and under-treated medical entity because of its unpredictable 
presentation. Understanding the mechanisms involved in the 
development of CRPS is vital to tailor a mechanism-based 
multi-disciplinary treatment to prevent the far reaching con-
sequences of CRPS such as excruciating pain and associated 
mental illnesses.

Case Report

A 53-year-old male patient presented to the pain clinic with ap-
proximately 12 weeks history of right lower extremity radicu-
lar pain followed by 3 weeks of symptoms of warmth, swelling 
and restricted right lower extremity movements. Past medical 
history was significant for recent transient ischemic attack fol-
lowed by cerebrovascular event for which he underwent ca-
rotid endarterectomy and subsequent anticoagulation. In the 
ensuing week, patient developed sudden onset of right lower 
extremity radicular pain while driving.

On interview, he complained of severe pain (numerical 
rating scale score of 10/10) in the right lower extremity result-
ing in inability to bear weight on the affected limb, increased 
stress levels and impaired mood. Despite several weeks of mul-
timodal analgesics and bed rest, his pain and disability contin-
ued to be severe. Physical examination revealed an obese male 
patient who arrived at the pain clinic in a wheel chair unable to 
ambulate for approximately 3 weeks. On inspection, his right 
leg was distinctly different from the left leg with marked red-
ness and non-pitting edema (Fig. 1), which extended to the 
mid-calf level spreading from the lateral aspect of the foot. 
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Physical exam was significant for hyperalgesia and allodynia 
on the lateral aspect of the right foot. We noted impaired dor-
siflexion of the ankle, and in particular the right great toe dor-
siflexion was severely impaired. Straight leg raise testing on 
the right was difficult to interpret due to severe pain. There 
were no visible signs of abnormality or impaired function in 
the contralateral extremity.

Magnetic resonance imaging performed at the time of 
radicular pain revealed severe right neural foraminal narrow-
ing at L5-S1 level with equivocal neural compromise. Bone 
scan performed after initial consultation revealed a significant 
uptake of tracer in the distal tibia and bones of the foot, con-
sistent with right L5-S1 dermatomal distribution (Fig. 2). Elec-

tromyogram revealed a severely decreased amplitude and con-
duction velocity of right peroneal nerve consistent with chronic 
active right L5-S1 radiculopathy. Routine laboratory tests were 
essentially normal except elevation of blood glucose. A clini-
cal diagnosis of the right L5 root irritation resulting in CRPS 
was made based on clinical history, physical exam and inves-
tigations. Patient was started on optimum doses of gabapentin 
and opioids followed by interlaminar lumbar epidural steroid 
injection performed under fluoroscopy that resulted in short-
term significant improvement in leg pain, movements and 
stress levels for up to a week. At this time, lumbar sympathetic 
block was performed with no clinical benefit.

Discussion

Diagnostic conundrum

Although Budapest criteria [1, 2] (Table 1) have significantly 
improved the accuracy of clinical diagnosis, CRPS contin-
ues to fascinate and perplex physicians for several reasons: 
it has an unpredictable presentation, largely unclear etiology 
and variable treatment responsiveness. In addition, the clini-
cal presentation of CRPS is not always confined to the initial 
site of injury and frequently unrelated to the initial trauma. In 
our case, the initial presentation and signs suggested a clear 
diagnosis of CRPS; however, the etiology of CRPS remained 
unclear. Whether the outcome is determined by the etiology is 
a matter of discussion and ongoing research, but current evi-

Figure 1. Edematous and hyperemic right lower extremity. 

Figure 2. Bone scintigraphy showing increased tracer uptake in the right L5-S1 distribution. 
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dence points otherwise. For instance, based on MRI findings 
in our patient, one could assume that lumbar disc protrusion 
and resultant radiculitis of the L5 nerve root could explain the 
presentation. In conventional practice, the initial treatment is 
targeted at the disc protrusion and radiculitis to alleviate symp-
toms. However, this case raises some important diagnostic and 
therapeutic questions.

Suspected radiculitis and CRPS

Based on a few published case reports, evidence reveals that 
extraforaminal disc herniations and disc surgeries can lead to 
CRPS [3]. An elegantly presented case report by Weisz et al 
illustrates the association of cervical disc protrusion/surgical 
foraminotomy resulting in CRPS of the upper extremity in a 
39-year-old man following injury to the neck [4]. The authors 
point out that the cause and effect was difficult to explain in 
this case and in such cases injury to nerves (e.g. sinuvertebral 
nerve) during the surgical procedure or by disc induced nerve 
compression appears to be the likely mechanism, but what re-
mains elusive is why outcomes vary in different patients fol-
lowing routine spine surgeries or other non-surgical injuries.

In our case, the short-term alleviation of symptoms af-
ter epidural steroid injection suggested that radiculitis was 
the likely cause for radicular pain that most likely resulted in 
CRPS symptoms, supporting a view that surgical disc decom-
pression or foraminotomy may offer pain relief and resolu-
tion of CRPS symptoms. However, neurosurgical evaluation 
revealed that surgery would aggravate CRPS symptoms and it 
was deemed inappropriate to pursue surgical option, a view in 
line with anecdotal evidence about the fear of aggravating dis-
ease process [5]. While most surgeons hold the view that sur-
gery in patients with pre-existing CRPS can be devastating, 
the data supporting this view are scarce, and therefore require 
individual case risk-benefit analysis before considering “wait 
and watch” approach. A study by Dellon et al supports the 
view that surgery may be beneficial in certain patients. In 100 
patients who had a diagnosis of “RSD”, with both upper and 
lower extremity CRPS, authors observed excellent pain relief 

in approximately 50% of patients following surgical proce-
dures such as neurolysis, joint denervation and neuroma exci-
sion [6]. The authors suggested that “continued input from in-
jured joints or cutaneous afferents, and/or nerve compression” 
might result in CRPS-I, therefore suggesting that surgery may 
offer a better outcome than non-surgical treatments.

Post-stroke CRPS

CRPS is primarily a dysfunction of sensory and motor sys-
tems with frequent involvement of autonomic nervous sys-
tem. A central lesion such as stroke can induce inflammatory 
changes in the periphery supported by the presence of high 
levels of calcitonin gene-related peptide (cGRP) causing neu-
rogenic inflammation [7], and for this reason corticosteroids 
are sometimes used in CRPS with greater benefit. Similarly, 
the shoulder-hand syndrome following stroke has been fre-
quently described in the literature suggesting that the under-
lying mechanisms for pain in CRPS are related to a combi-
nation of peripheral sensitization, neurogenic inflammation, 
autonomic dysfunction and dysfunctional descending adrener-
gic inhibition [8]. In addition, alteration in the organization of 
the primary somatosensory cortex and disinhibition of motor 
cortex has also been described in the pathophysiology of pain 
after stroke. Complete review of CRPS secondary to stroke is 
outside the scope of this discussion [9].

In our case, it is quite possible that a recent history of 
TIA/stroke precipitated CRPS. Our patient had evidence of 
left temporal, left parietal lobe and left basal ganglia infarcts 
resulting from a stroke couple of months prior to presentation 
of CRPS.

Spontaneous onset CRPS

It is possible that CRPS presentation of our case was coinci-
dental. But, given the history of uncontrolled diabetes prior to 
clinical presentation and the evidence of moderate to severe 
polyneuropathy (motor > sensory) in our patient it is reason-

Table 1.  Budapest Criteria 2010 [2]

1) Continuing pain, which is disproportionate to any inciting event
2) Must report one symptom in three of the following four categories;
  Sensory: hyperesthesia and/or allodynia
  Vasomotor: temperature asymmetry and/or changes in skin color
  Sudomotor/edema: edema and/or sweating asymmetry or changes
  Motor/trophic: decreased range of motion and/or motor dysfunction (weakness, tremor, dystonia) and/or trophic changes
3) Must display at least one sign out of the following two or more categories;
  Sensory: evidence of hyperalgesia (to pinprick) or allodynia (to light touch) and/or joint movement
  Vasomotor: evidence of temperature asymmetry and/or changes in skin color
  Sudomotor: evidence of edema and/or sweating asymmetry or changes
  Motor/trophic: evidence of decreased range of motion and/or motor dysfunction (weakness, tremor, dystonia) and/or trophic changes
4) There is no other condition that explains the signs and symptoms
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Table 2.  Studies Evaluating Bisphosphonates in Complex Regional Pain Syndrome-I

Study Design Drug and 
regimen

Number (n) of 
patients and 
duration (D) 
of follow-up

Pain assessment  
following 
treatment

Outcomes Comments

Varenna et 
al, 2013 [12]

Randomized, 
double blind, 
placebo-
controlled, 
multicenter 
trial

Intravenous 
neridronate-100 
mg (four times 
over 10 days)

n = 82 patients
D = 1 year

Decrease in VAS 
by 46 mm in 
treatment group 
vs. 22 mm in 
placebo group

1) Better quality of 
life in treatment group
2) At 1 year all 
patients were 
asymptomatic

1) In early stage CRPS-
1 patients neridronate 
provides long-term pain 
relief and quality of life
2) First study showing 
conclusive evidence 
of the efficacy

Robinson et 
al, 2004 [22]

Randomized, 
double blind, 
placebo-
controlled 
study

Single dose 
intravenous 
pamidronate 60 
mgs vs. saline

n = 27
D = 3 months

VAS at 3 months 
was lower in 
treatment group 
(P = 0.043)

1) Reduction in 
patient’s global 
assessment of 
disease severity in 
the treatment group
2) Higher SF-36 
score in treatment 
group in function at 3 
months (P = 0.047)

1) Small study 
and single dose 
administration makes 
generalizability of 
efficacy harder
2) Nevertheless, 
this study highlights 
the place for 
bisphosphonates 
in CRPS

Manicourt et 
al, 2004 [23]

1) 
Randomized, 
double blind, 
placebo-
controlled 
study
2) 
Posttraumatic 
CRPS-I 
patients

Oral 
alendronate 40 
mg for 8 weeks

n = 40 (20 + 20)
D = 24 weeks

1) VAS: 
significant 
reduction (P < 
0.001) during 
initial 12-
week period
2) Mean VAS was 
33% of placebo 
group at 12 weeks

1) Improvement in 
joint mobility, edema 
of legs, tolerance 
to pressure and 
spontaneous pains
2) Biomarker urinary 
N-telopeptide 
was measured

1) One patient dropped 
out due to upper 
GI intolerance
2) Reduction in 
urinary N-telopeptide 
(NTX) was noted in 
treatment group

Adami et al, 
1997 [24]

Randomized, 
placebo-
controlled 
study

1) Intravenous 
alendronate (7.5 
mg) or placebo 
daily for 3 days
2) Two weeks 
later all patients 
received 7.5 mg 
IV alendronate 
for 3 days

n = 20
D = 12 months

Reduction in 
spontaneous pain 
(P < 0.001)

1) Improvement in 
motion and edema 
of extremity (P < 
0.001) vs. control 
group (P < 0.01)
2) Control group 
who received 
alendronate showed 
improvement after 
first 2 weeks while 
receiving alendronate

1) Reduction in pain 
by 50-75% was seen 
in majority of patients 
in study group
2) At 1 year 9/20 
patients were in 
remission
3) Optimal dose 
and duration of 
therapy remains to 
be established

Varenna et 
al, 2000 [25]

1) 
Randomized, 
double blind, 
placebo-
controlled 
study
2) Cross-
over trial

1) Intravenous 
clodronate 300 
mg daily for 10 
days vs. placebo
2) Placebo 
group received 
clodronate after 
initial 10 days

n = 32
D = 6 months

VAS (0 - 100 
mm) - treatment 
group had overall 
reduction in pain 
(93.6) at 6 months

1) Clinical global 
assessment (0 - 3) 
-decreased (P = 0.001)
2) Efficacy verbal 
score (0 - 3) - 11/32 
patients EVS = 1.6
3) Urinary telopeptide 
(marker of bone 
resorption)-significant 
decreases at 40 
days (P = 0.0003)

1) At 6 month, VAS 
continued to improve
2) No correlation 
between VAS 
and telopeptide 
marker was seen
3) Clodronate infusion 
was well tolerated-
mechanism of action 
seems to be different 
when compared to 
other bisphosphonates

n: number; D: duration; NRS: numeric rating scale; VAS: visual analogue scale.
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able to consider that diabetes induced microangiopathic pro-
cesses may have contributed to CRPS presentation. Medical 
literature is riddled with case reports [10-12] describing cases 
of CRPS without obvious causes, but clinical evidence and 
animal experiments highlight that microvascular pathology 
and ischemia, in a subgroup of CRPS-I patients, can initiate 
disease processes that can present with abnormal pain sensa-
tions [13].

Spontaneous onset of CRPS, although highly debated, has 
been described in the literature. In a phenotypic characteriza-
tion of patients with inciting cause (93%) and in another group 
without a known etiology (7%), de Rooij et al found that there 
were no major differences in clinical presentation between 
groups except that the onset of age in patients without an incit-
ing cause was much earlier by 9 years [10]. The authors also 
concluded that the delay or unwillingness to make a diagnosis 
of CRPS in patients without a known precipitating cause could 
explain the “poorer prognosis” associated with spontaneous 
onset CRPS.

Treatment options

In the last couple of decades, the ambiguity about the nomen-
clature and diagnostic criteria for CRPS has evolved and un-
dergone several changes allowing over or under-diagnosis of 
CRPS by many clinicians. There are no specific tests to diag-
nose CPRS with certainty, although thermography, quantita-
tive sensory testing (QST), bone densitometry and response to 
sympathetic blocks have been used to aid clinical diagnosis. 
In most clinical situations looking for a cause for the onset 
of CRPS can be incredibly frustrating, and in majority of the 
cases one may not find the cause, but nevertheless a treatment 
that focuses on pain relief and prevention of functional dete-
rioration is key. In this regard, a dedicated physical therapy 
team can profoundly impact quality of life and functionality 
of many patients. In the following paragraphs, we will review 
some of the important treatment considerations that are con-
tentious and have not proven to be completely beneficial in all 
patients with CRPS.

Ketamine infusion to alleviate CRPS symptoms

With a renewed interest several investigators recently have 
used ketamine infusion in refractory CRPS patients with vari-
able efficacy [14]. Ketamine is known to affect central sensiti-
zation via NMDA receptor antagonism, and thereby modulate 
nociceptive transmission but our systematic review on this 
topic revealed weak evidence in CRPS [15]. We noticed a large 
variation in ketamine infusion regimen, duration of infusion 
and duration of follow-up in our analysis. The one randomized 
trial, albeit with methodological flaws (small study, small ef-
fect size) included only 19 patients. This study was prema-
turely terminated because non-trial higher dose of ketamine 
provided better pain relief [16]. In the same year, Sigtermans’ 
study [17] showed long-term pain relief up to 11 weeks but no 
functional assessment was performed in this study.

Recently, a commentary by Bell and Moore [18] elegant-
ly demystifies the place for ketamine and its limited efficacy 
and application only in “certain clinical settings” of chronic 
pain conditions. Therefore, there is an urgent need for a well-
designed larger randomized controlled trial (RCT; n has been 
very small with most studies) to determine the exact role of 
ketamine infusion/coma in treating CRPS patients with a 
particular focus on duration of efficacy, its safety and related 
economic burden in a monitored setting. In the light of weak 
evidence, and in particular with the recent history of cerebro-
vascular accident, and memory and speech deficits, we did not 
consider ketamine therapy.

Role of bisphosphonates in CRPS in the presence of abnormal 
bone scan

Demineralization process and bone pain in CRPS is a poorly 
understood mechanism, although activated osteoclasts have 
been thought to play a role in pain transduction. An acidic 
environment produced by activated osteoclasts via acid sens-
ing ion channels (ASICs) [19], and along with other poten-
tial mechanisms (capsaicin receptors, cGRP and nerve growth 
factor) may contribute to enhancing nociceptive transmission 
from the richly innervated periosteum. Intuitively, it appears 
that bisphosphonates by inhibiting osteoclastic activity may 
ameliorate pain transduction.

The fact that multiple mechanisms and receptors are in-
volved in bone formation and resorption, it is simplistic to as-
sume that bone pain in the presence of abnormal bone scintig-
raphy may be eliminated by bisphosphonates alone in CPRS-I 
patients. It is also worth noting that the role of bone scintigra-
phy in the diagnosis of CPRS is unclear (50% sensitivity and 
90% specificity) because of unclear pathophysiology of bone 
changes. Moreover, involvement of bone is only part of the 
complex pathophysiology involving loss or damaged C and A 
delta fibers resulting in central sensitization in CRPS [20, 21]. 
Nevertheless, some patients do present with “bone pain” that 
appears to be the reason why scintigraphy is still utilized as a 
diagnostic tool. Therefore, it appears that there is a subgroup 
of patients in early stage CPRS that may be responsive to bis-
phosphonates, and in such cases it is worthwhile considering 
oral or intravenous (IV) bisphosphonates and if necessary, col-
laboration with rheumatologists is desirable.

Bisphosphonates are used in myriad bone and metastatic 
conditions with good efficacy. Poor oral bioavailability and 
intolerable irritation to the esophagus and stomach leading to 
poor compliance have been the main drawbacks of bisphos-
phonates. In addition, IV administration requires prolonged in-
fusions requiring admission to hospital and with considerable 
costs. However, the evidence for administration of these drugs 
is increasing and the attached table summarizes recent stud-
ies evaluating bisphosphonates in CRPS (Table 2 [12, 22-25]). 
Some of the important randomized trials are reviewed in the 
following paragraph.

In a double blind placebo-controlled study, the second-
generation bisphosphonate pamidronate as a single IV dose 
(60 mg) has been shown to provide significant pain relief 
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Table 3.  Studies Evaluating the Role of Spinal Cord Stimulation in Complex Regional Pain Syndrome

Author Study design Number of patients and 
duration of follow-up Pain score Comments

Geurts et al, 
2013 [26]

Prospective cohort 
study on CRPS-I

n = 84
D = 12 years

30% reduction in VAS 
in 40% of patients

Overall reduction in pain was less than 50%
At 12 years follow up 60% patients 
continue to use the implant

Kemler et al, 
2008 [27]

Randomized controlled 
trial-5 year follow-up

n = 36 (SCS + PT)
18 patients PT only
D = 2 year
*24 patients received 
permanent implant

SCS + PT was similar to PT 
only in terms of pain relief

1) In subgroup analysis global 
perceived effect and pain relief was 
superior in patients who had SCS
2) SCS efficacy decreases with time 
but patient satisfaction remains high

van Eijis et 
al, 2012 [28]

Prospective n = 6 (out of 74 patients) 
received early SCS
D = 12 months

35% reduction in 
mean pain relief

Improvement in mental component of SF-36
No functional improvement 
was noted in any patient
SCS beneficial in early stage CRPS

Moriyama et 
al, 2012 [29]

Prospective, open label, 
multicenter study

n = 14 (CRPS)
D = 6 months

Reduction in mean VAS (79 
to 22 mm) and QOL from 
0.4 to 0.1 at 6 months

Although shorter follow results are 
presented, significant reduction in pain 
and improvement in QOL was noted

Sears et al, 
2011 [30]

Prospective evaluation 
of patients who had 
SCS (1997 - 2008)

n = 35
D = 4.4 years

More than 50% pain 
reduction in CRPS patients

Greater patient satisfaction at 4 years

Kemler et al, 
2004 [31]

Randomized controlled 
trial-2 year follow up

n = 36 (SCS + PT)
18 patients PT only
D = 2 year
*24 patients received 
permanent implant
n = 18 (PT only)

Significant improvement in 
SCS group (P = 0.001)

1) Global perceived effect was superior 
in SCS group (43% vs. 6%)
2) Improvement in health 
related QOL in SCS group
3) No improvement in functional status
4) High initial costs are offset by low 
overall healthcare costs compared to 
controls ($60,000 cheaper/patient)

Kumar et al, 
2011 [32]

Retrospective review 
of CRPS patients

n = 25
D = 88 months
Follow-ups at entry, 3, 
12 and 88 months

VAS: baseline 8.4, at 3 months 
(4.8) and at 88 months (5.6)

Regression in effect but beneficial 
(P < 0.01) at last follow-up
SCS is beneficial in early stage 
of CRPS (< 1 year)
Reduction in analgesic consumption by 25%
Improvements noted in disability, 
SF-36 and functional status

Reig et al, 
2009 [33]

Retrospective 20 year 
analysis of SCS

n = 260
CRPS-I = 40 patients

VAS in CRPS was 77 ± 13 5% did not have pain relief;
48% had good pain relief;
7.5 % had excellent pain relief;
40% had poor pain relief;
Overall complication rate was 28%.

Bennett et al, 
1999 [34]

Retrospective, 
multicenter study on 
CRPS-1 patients.
Two different systems 
were implanted

n = 101
D = 3 years

Significant reduction in pain 
(P = 0.0001) in patients who 
received dual octrode system

High frequency stimulation and multi-
electrode stimulation is superior

Kumar et al, 
1997 [35]

Retrospective n = 12
D = 41 months
Upper limb injury 
= 5 patients
Lower limb injuries 
= 7 patients

VAS and McGill questionnaire 
showed 75%  (n = 8) and 50% 
(n = 4) reduction in pain

Early stage CRPS and younger patients 
respond better with SCS implantation

Verdolin et 
al, 2007 [36]

Retrospective, 
observational study 
in veterans

1) n = 10 (7 LE pain 
and 3 UE pain)
2) Symptom duration 
was less than 1 year

1) Mean NRS 1.6 (pre-
SCS NRS 7.6)
2) Reduction in morphine 
equivalent consumption in 
CRPS (P = 0.006) patients

1) SCS improved PT efforts
2) Early stage SCS is useful 
in both CRPS-I and II
3) Co-existing PTSD does 
not affect SCS efficacy
4) Long-term follow results needs to be seen

n: number; D: duration; NRS: numeric rating scale; VAS: visual analogue scale; PT: physical therapy; PTSD: post-traumatic stress disorder.
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and improvement in function at 3 months following infusion 
[22]. Similarly, Manicourt et al in a randomized study using 
oral alendronate (40 mgs daily for 8 weeks) vs. placebo also 
showed improvement in pain and mobility [23]. A recent rand-
omized trial with IV neridronate (100 mg given 4 times during 
10 day period) shows long lasting benefit (up to 1 year) in early 
stage CRPS-I patients [12]. It is encouraging to see a positive 
outcome with neridronate and as Varenna et al [12] suggested 
“where neridronate is not available” IV pamidronate 90 mg (4 
times during 10-day period) seems to be a reasonable alterna-
tive. However, it would be practical for patients and clinicians 
to have an oral bisphosphonate preparation with greater bio-
availability and minimal adverse effects.

Neuromodulation in CRPS to alleviate pain and to improve 
functional outcome

Spinal cord stimulation (SCS) exerts its beneficial effect via 
various mechanisms, from its effect on wide dynamic range 
neurons in the spinal cord to supraspinal sites via its effect on 
both ascending nociceptive transmission and descending inhib-
itory pathways. For decades, SCS has been commonly used for 
failed back surgery syndrome and peripheral vascular diseases, 
but recently it has gained popularity as a therapeutic option 
during the early phase and in failed conservative management 
of CRPS (Table 3 [26-36]). In 2003, a descriptive analysis of 
15 studies by Grabow et al showed only one RCT that reported 
positive effect with number needed to treat score of 3.0. It ap-
pears that definitive conclusions were not possible due to large 
variability in study designs, follow-up period and treatment ef-
fect. On the contrary, a recent prospective trial with long-term 
follow-up (12 years) showed over 60% of patients were still 
using SCS and in over 40% of patients significant pain reduc-
tion (30%) was achieved on visual analogue scale (VAS). Over 
60% of these patients had at least one surgical re-intervention 
during the follow-up period [26].

Our patient underwent a stimulator trial and obtained sig-
nificant pain relief and patient opted to undergo a permanent 
spinal cord stimulator placement. Since implantation of per-
manent lead, he improved significantly in all areas of function-
ality, analgesia (30-40%) and mood changes. He reported that 
he has continued to reduce opioid intake. What needs to be 
seen in such cases is the duration of efficacy of neuromodula-
tion as “decay” in its effect is often seen in patients who have 
had stimulators for more than 5 years [27, 37]. Six months 
evaluation of stimulator effect revealed that our patient was 
dissatisfied with the analgesia and reported approximately 
10% benefit from it. We believe that addition of cognitive be-
havioral therapy (CBT) will have an additive effect in obtain-
ing maximal benefit of neuromodulation and other analgesic 
approaches in patients with suboptimal effect.

Role of CBT in CRPS: a need for a change in clinical prac-
tice

CBT refers to a group of psychological techniques based on 

experimental behavior analysis and cognitive interventions 
that address the interaction between thoughts, feelings and be-
haviors. It addresses the system of belief, cognitive distortions 
and mood. There is significant evidence that shows its effec-
tiveness in the treatment of multiple mental health disorders, 
including depression and anxiety [38]. A modern approach to 
pain management is based on the Biopsychosocial Paradigm 
and Bonica’s Model of a multidisciplinary interaction [39]. It 
is recommended that CBT be utilized as an integral compo-
nent in the treatment of chronic pain patients [40] resulting in 
increased coping and adjustment [41].

Similar to patients with many chronic pain conditions in-
dividuals with CRPS experience increased rates of psychiatric 
co-morbidities such as depression, anxiety and insomnia. The 
severe pain associated with CRPS often interferes with daily 
activities, social life and sleep. These symptoms may be exac-
erbated by catastrophizing, fear of movement and worsening 
of the condition. Therefore, incorporating a biopsychosocial 
model that addresses all the components of CRPS presentation 
is necessary, and this applies to all chronic pain disorders in 
general [42].

Since the early development of the spinal cord stimulator 
trials, the importance of patient selection has been recognized 
[43]. Such consensus has triggered a standard of practice in 
requiring a psychological evaluation, reinforced by the requi-
site for insurance coverage for spinal cord implantation. When 
patients are not candidates they can be treated with CBT in 
preparation for implantation. Even though there are no clinical 
trials showing the impact of CBT on SCS, the rationale be-
hind including CBT in our case study and most CRPS patients 
lies on the association between psychophysiological aspects of 
mood, emotional regulation and distress levels on the clinical 
presentation [40, 44, 45].

An example of the development of a conversion disorder 
after a spinal cord implantation was described by Parisod et al 
[46]. Their patient developed a partial paralysis with no medi-
cal explanation, deemed as a conversion due to some emo-
tional problems, he was treated with CBT and patient showed 
remission of his symptoms.

A recent study by McCraken et al [47] showed that patients 
who participated in a third wave CBT approach for 2 weeks 
showed significant improvements in coping with pain and fol-
lowed the neuromodulation trial. Those participants who refused 
the trial through recommendation of their physician had worse 
symptoms of depression and acceptance of their pain condition. 
It seems that having CBT improves mood, pain and functioning 
as well as receptivity to proceed to alternatives such as SCS.

A study by Lee et al (2002) [48] showed significant im-
provement in children with a physical therapy protocol paired 
with CBT with significant improvement and long-term effects. 
More recently a pilot study incorporated mirror box therapy to 
CBT protocol to address body scheme in CRPS patients sug-
gesting added benefits in mobility, body scheme and general 
rehabilitation [49].

Traditionally CBT has found an important place in treat-
ment of psychiatric conditions, as they are strongly associated 
with chronic pain conditions. There is a plethora of significant 
amount of research including a CBT approach for chronic pain 
management. Table 4 [48, 50-53] includes some of the most 
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important studies showing efficacy of its implementation in 
multiple chronic pain conditions.

Summary

In this article, we have attempted to describe a case of CRPS 
to analyze and review the complexities of diagnostic and treat-
ments options. CRPS can be a frustrating disease to treat re-
sulting in an unbearable suffering for some patients. In the 
pain clinic setting, it is uncommon to have patients with CRPS 
symptoms present early in the course of the disease.

The initial treatment of CRPS of lower extremity gener-
ally begins with a multimodal approach including non-opioid 
adjuvant medications, opioids, and interventional therapy con-
sisting of lumbar sympathetic blockade. For now, formulating 
an evidence-based approach remains a problem due to lack of 
high quality evidence for the effectiveness of various interven-
tions used for the treatment of CRPS. Until we have better evi-
dence of the understanding of the pathophysiology of CRPS 
and the effectiveness of existing medications, a strategy that 
adopts a multidisciplinary approach that includes aggressive 
rehabilitation alongside CBT can make a profound impact on 
patient’s quality of life. We concede that our case report does 
not add any new knowledge to existing data, but it raises sever-
al important questions as related to the presentation and man-
agement of a chronic pain problem that potentially requires 
a change in clinical practice. In any event, we feel that case 
reports such as ours serve multiple purposes; they add valu-
able knowledge to the existing literature pool, and encourage 
other physicians to strategize logical treatment and continue to 
report such cases to serve an important purpose of dissemina-
tion of clinical knowledge.
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