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Stem Case and Key Questions Content 
A 40-year-old Caucasian female with a past medical history of hypertension, type II diabetes, and 
fibromyalgia presents to a pain clinic with a chief complaint of right hand pain for two months. The 
patient reports that a Christmas tree fell onto the right side of her body while she was decorating it. 
She describes the pain as sharp and stabbing in nature and has only taken over-the-counter 
acetaminophen and oxycodone prescribed by her primary care provider with no relief of her pain. She 
notes that she has lost the ability to hold objects or open doors with her right hand. She has not had 
any diagnostic workup so far and presents to pain clinic inquiring as to what is causing her such 
severely agonizing pain for an injury that occurred over two months ago. Her vital signs are normal 
and on physical exam the dorsal surface of her right wrist and hand are sensitive to light touch. A 
bright red color is apparent in the affected extremity, which is in contrast to the normal appearing left 
hand and wrist. There is no appreciable temperature difference between the upper extremities. She 
reports that the pain awakens her from sleep and that she has been feeling depressed given her 
recent situation. She is right hand dominant and her inability to now do routine tasks pain free upsets 
her tremendously. She wants to know what she can do for her pain. 
 
Key Questions: 
1. What is the differential diagnosis for right hand and wrist pain following trauma? 
 
2. What further tests or diagnostic workup should be performed? Are there tests that need to be done 
before labeling a patient with a diagnosis of CRPS? 
 
3. What are some signs and symptoms of CRPS that this patient presents with? Based upon the 
Budapest Criteria does this patient have CRPS? How stringent should providers be with the criteria 
they follow to diagnose patient with CRPS? 
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4. What would be the next step in management of this patient’s pain symptoms? 
The patient is started on gabapentin 300mg three times a day that is ordered to be up titrated to 
900mg three times a day over a three-week period to help alleviate her pain. Routine wrist and hand 
x-rays are also ordered which show no bone or wrist fracture. After three weeks of therapy with 
gabapentin the patient returns to clinic stating that she is experiencing no pain relief but is extremely 
tired during the day and unable to function at her job (she works in sales at a local department store). 
She continues to report difficulty sleeping along with poor overall mood. Her right hand and wrist 
continue to be painful and has changed color from red to a mottled blue. She reports that the hand 
has been cool to touch over the past week. At this point she is understandably frustrated and is 
desperate to do something about her pain. She has heard that her coworker’s friend had similar 
symptoms and had “something done in her neck” which relieved her pain. She wants to know if that 
could be done for her as well. 
 
Key Questions: 
5. What evidence based medications work for neuropathic pain associated with CRPS? 
 
6. What would be your next step in therapy? 
 
7. Is there any role for physical therapy at this time? 
 
8. When would you start a trial of opioids in this patient? If so, which opioid would you trial first and 
why? 
 
9. What is the evidence for using interventional therapy for CRPS? 
 
10. What are some experimental modalities for managing CRPS? 
 
 
Model Discussion Content 
Epidemiology of CRPS: 
Although it is hard to estimate the true prevalence of chronic regional pain syndrome (CRPS) due to 
under reporting and practitioners unfamiliarity with the disease, studies performed both abroad and 
locally have tried to estimate its incidence. To date only two population studies have been performed 
trying to identify the incidence of CRPS. Most recently in 2007, a retrospective study performed by 
querying a general practice database in the Netherlands between the years of 1996 and 2005 found 
that the overall incidence rate of CRPS was 26.2 per 100,000 person years (95% CI: 23.0-29.7). 
Females were affected up to three times more often than males (ratio: 3.4). The highest incidence of 
CRPS occurred in females between the ages of 61-70 years. The upper extremity was affected more 
frequently than the lower extremity and a fracture was the most common initiating injury (44%). 
In 2003 Sandroni et al performed a population-based study in Olmsted County Minnesota. Medical 
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records from 1989 to 1999 were reviewed for diagnosis codes consistent with CRPS. They identified 
74 cases of CRPS-1 resulting in an incidence rate of 5.46 per 100,000 person years at risk, and a 
period prevalence of 20.57 per 100,000. Female patients were four times more likely to develop 
CRPS in comparison to their male counterparts, with a median age of onset of forty-six years. The 
upper limb was affected twice as commonly as the lower limb. All cases reported an antecedent event 
and fracture was the most common trigger (46%). 
 
Clinical manifestations of CRPS: 
CRPS is a painful neuropathic condition that distinguishes itself from other painful neuropathies by the 
sympathetic symptoms that accompany the diagnosis. The symptoms usually present themselves 
after an antecedent trauma but this is not always the case. CRPS is divided into two subtypes, type 1 
and type 2, depending upon the documented absence (type 1) or presence (type 2) of a nerve injury. 
CRPS type 1 seems to be the more common subtype. 
 
Severe pain, distinctly out of proportion to what is normally expected, should raise the first suspicion 
of CRPS. The first stage of CRPS manifests with burning, throbbing, aching or stabbing pain. The 
affected limb is usually swollen, erythematous, and sensitive to touch. There may be temperature 
alternations and color changes due to vasomotor disturbances usually suggestive of autonomic 
involvement. Patients may notice sudomotor changes as exemplified by sweating abnormalities in the 
affected limb. The second stage of CRPS evolves to thickening of the soft tissues, muscle wasting, 
and the development of thick, leathery skin. Finally, the third stage involves trophic changes to hair 
and nails along with decreased motor strength. Contracture of the limb may severely limit movement 
and function. Since the diagnosis of CRPS relies on clinical symptoms, a thorough history and acute 
observation of the patient during a physical exam is mandatory. The International Association for the 
study of pain has adopted the Budapest Criteria in order to provide a framework for diagnosing CRPS 
and will be discussed later in further detail. 
 
What is the pathophysiology of CRPS? 
The current medical literature shows that the mechanisms behind the development of CRPS are 
complicated and multifactorial. In the peripheral nervous system, patients with CRPS have been found 
to have a reduced density of C and Aδ fibers in CRPS affected regions along with altered innervation 
of hair follicles and sweat glands. , In the periphery, there is also enhanced sensitization and local 
hyperalgesia in the CRPS affected limb versus the unaffected extremity. Not only are peripheral 
receptors sensitized in the CRPS patient, there is upregulation of local, systemic, and cerebrospinal 
fluid levels of proinflammatory cytokines including TNF-α, interleukin-1β, 2, and 6.  
Centrally, CRPS patients experience central sensitization or “windup” to a greater degree in the 
affected limb than in the unaffected extremity. , This leads to the development of hyperalgesia and 
allodynia in the affected CRPS limb. Besides affecting central and peripheral nervous system pain 
pathways, CRPS also affects the sympathetic nervous system. 
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In animal models, studies have shown that nerve injury leads to the development of adrenergic 
receptors being expressed on nociceptive fibers providing one explanation as to how sympathetic 
outflow could possibly trigger nociceptive signals. , Patients who go on to develop the chronic 
manifestations of CRPS (blue, cool, mottled extremity) have also been shown to have adrenergic 
receptor up regulation in the periphery. , This up regulation of receptors leads to a increased response 
to circulating catecholamines leading to severe vasoconstriction which manifests itself as a cool, blue, 
sweaty extremity. There also appear to be genetic and psychological factors that may play a role in 
the development and continuation of symptoms experienced by the CRPS patient. One recent study 
found that among CRPS patients younger than 50 years (but not older patients), the risk of a sibling 
developing the disease was increased by a factor of three. 
 
Multiple mechanisms that act in the periphery, centrally and the sympathetic nervous system play a 
role in the development of CRPS. A speculative mechanism currently postulated in the pathogenesis 
of CRPS is that tissue injury in the periphery leads to nerve injury that causes the release of 
proinflammatory cytokines that produce signs of inflammation and locally increased nociceptive 
responsiveness (peripheral sensitization). These effects are maximized in patients who may be 
genetically susceptible to the disease. As peripheral and central sensitization occur, trophic changes 
begin to appear in the periphery around the area of tissue injury. After the inciting event, nociceptive 
fibers in the area begin to upregulate expression of adrenergic receptors, after which sympathetic 
nervous system activity and circulating catecholamines can directly trigger nociceptive firing. Reduced 
sympathetic outflow in the region after the initiating trauma produces signs of vasodilation and 
impaired thermoregulatory responsiveness. Diminished sympathetic outflow also contributes to 
upregulated sensitivity of local adrenergic receptors, leading to exaggerated vasoconstrictive 
responsiveness in the affected region in the presence of circulating catecholamines. 
 
In conclusion, the pathophysiology of CRPS is complex and multifactorial. Mechanisms involved in the 
progression and development of the disease include enhanced peripheral and central sensitization, 
up regulation of pro inflammatory cytokines, altered sympathetic and catecholamine function, genetic 
susceptibility and complex psychophysiologic interactions. Further research is still needed to better 
understand how all of these aforementioned mechanisms interact together in the development of the 
disease. 
 
Diagnosis of CRPS: 
The diagnosis of CRPS is mainly based on clinical signs and symptoms. The Budapest Criteria from 
2010 (see Fig 1) is commonly used to guide diagnosis of CRPS, however, it should be emphasized 
that other etiologies should be excluded prior making the diagnosis. The Budapest Criteria 
categorizes various clinical markers commonly seen in CRPS. It then requires that a minimum 
number of signs and symptoms be present at time of evaluation. 
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Three-phase bone scan may demonstrate accelerated blood flow and /or increased periarticular 
uptake within the affected limb. Unfortunately these findings are non-specific and can occur late in 
disease progression. Plain radiograpy and X-ray bone densitometry has not been shown to be helpful 
in early stages of CRPS but diffuse regions of osteoporosis can be seen and may help clinical 
diagnosis later in disease progression. MRI may be abnormal in all three stages of CRPS and has not 
been shown to be useful in diagnosis. 
 
Quantitative sensory testing can provide information about the function of the myelinated and 
unmyelinated afferent nerve fibers and quantitative sudomotor axon reflex test can provide 
information about the sudomotor reflex loops. Thermography measures heat emissions from the body 
using special infrared technology. The differences in temperature between affected limbs may be 
suggestive in diagnosing CRPS. 
 
Pharmacological Management: 
Although this section will outline the pharmacologic treatment of CRPS, it should be noted that 
experts have agreed that a multidisciplinary approach to treating patients with CRPS is key in order to 
improve their pain. The evidence based pharmacologic treatment of CRPS is difficult to determine as 
there are not many high quality studies performed in this patient population due to the rarity of the 
disease. In general, most practicing pain physicians treat CRPS with neuropathic pain medications 
such as the anti-epileptic calcium channel blockers (gabapentin, pregabalin), tricyclic antidepressants 
(amitriptyline, nortriptyline, desipramine), serotonin-norepinephrine reuptake inhibitors (duloxetine, 
venlafaxine) or anti-epileptic sodium channel blockers (carbamazepine, oxcarbazepine, topiramate) 
that have been proven to be effective for a multitude of other painful neuropathic conditions. 
 
Some practitioners also will provide trials of anti-inflammatories, opioids for refractory pain and/or oral 
steroids. Although the evidence is lacking for the use of the aforementioned medications, expert 
panels agree that CRPS patients should be started on a anticonvulsant (i.e. gabapentin), tricyclic 
antidepressant, a non-steroidal anti-inflammatory and possibly an opioid for refractory pain. 22 
Bisphosphonates have also emerged as a possible treatment option for CRPS patients. 
 
There have been three randomized clinical trials on the use of bisphosphonates for the treatment of 
CRPS. These medications target bone resorption. Placebo-controlled trials have been performed with 
intranasal calcitonin , intravenous clodronate , and intravenous alendronate . Outcomes measured in 
all three studies were active movement and motor function. A total of 118 patients participated in the 
three studies, and all three studies showed a statistically significant improvement with active therapy. 
In fact, given the paucity of well-controlled trials for treatment of CRPS, only bisphosphonates have 
emerged as having clear benefits for patients suffering from CRPS. 
 
Short courses of oral steroid therapy could possibly have a analgesic benefit for CRPS patients as 
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well. Two small-randomized clinical trials in patients with posttraumatic CRPS and post stroke CRPS 
have shown the beneficial effect of short courses of steroids. In a series of twenty-three patients with 
post traumatic CRPS-1, thirteen patients randomized to receive 10mg of prednisone three times a day 
versus a placebo group showed up to 75% clinical improvement within a twelve week study period. 
Similarly in a group of thirty-six patients with post stroke CRPS, thirty-one patients were nearly 
symptom free after a ten-day period of treatment with low dose steroids. 
 
To help prevent or reduce central sensitization that occurs in CRPS patients, medications that target 
the NMDA receptor (ketamine, methadone) have also been incorporated into treatment regimens. 
Placebo controlled trials have demonstrated that intravenous ketamine lowers pain scores in CRPS 
patients. However, a recent systematic review on the use of ketamine for the treatment of CRPS 
concluded that there is no high quality evidence to support its use. As for most pharmacologic 
treatments for CRPS, further high quality studies are needed to help guide therapy for these patients. 
What are the interventional treatments for CRPS? 
 
There are multiple interventional therapies that have been proposed and tried for the treatment of 
CRPS. No one intervention has risen above the others as more effective or superior and many 
techniques used today are still considered controversial. 
 
A randomized, blinded study looking at clonidine administered in the epidural space for CRPS showed 
decreases in visual analogue scores. Patients who were responders then went on to an extended trial 
of continuous clonidine infusion with an epidural catheter. Patients reported extensive analgesia but 
had significant side effects, mainly sedation and hypotension. The recommended use of epidural 
clonidine is reserved for refractory cases of CRPS after other less invasive methods have failed. 
A multidisciplinary task force published evidence based guidelines in 2010 suggesting that 
intravenous sympathetic blockade with guanethidine, lidocaine, clonidine, or reserpine provided no 
evidence for use in CRPS. In general, there are multiple small scale, low quality studies looking at 
various intravenous medications which show they are ineffective for treating CRPS pain. 
 
A Cochrane review from 2013 stated that local anesthetic sympathetic blockage at the stellate 
ganglion or lumbar sympathetic chain is not superior to placebo. Again however there was very limited 
data due to study size and quality. Another Cochrane review found one small, pilot randomized 
controlled study looking at chemical sympathectomy with phenol versus radiofrequency ablation. Even 
though the study only included 20 patients, there was a statistically significant reduction in pain in both 
groups. Radiofrequency ablation is equally as effective as chemical sympathectomy performed at the 
cervico-thoracic or lumbar regions. After evaluating the risks and benefits of such a procedure, the 
review suggested caution when proceeding with a sympathectomy given the potential for serious 
adverse events. Larger, double blind studies are necessary to make a conclusive recommendation. 
Treatment with spinal cord stimulation (SCS) or dorsal column stimulation appears to be slightly more 
promising, although much more invasive than other modalities. There is some evidence that spinal 
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cord stimulation can decrease pain, increase health related quality of life, and improve patients’ 
perception of improvement for up to two years. Even though effects were not long lasting, patients 
would opt to go through with SCS again if given the choice. 
 
Finally, the most drastic intervention, surgical sympathectomy, has very little updated evidence 
available for analysis. It is rarely performed by vascular surgeons and some evidence has shown that 
surgical sympathectomy produces similar results to percutaneous sympathetomy. Proceeding with 
such a procedure warrants full review of possible complications and side effects with the patient. 
 
Behavioral Management/Experimental therapies for CRPS: 
Interdisciplinary treatment of CRPS focuses on improvement of functional restoration. These 
techniques including occupational and physical therapy are believed to be the most effective 
treatments in CRPS patients. The success of this type of therapy is most likely based on 
desensitization and resetting altered central processes of the brain. 
 
Occupational and physical therapy is highly recommended in treatment of CRPS to reduce pain and 
increase function. Aquatic therapy may be valuable because of its hydrostatic principles and its 
buoyancy component. It may provide mild compressive force around affective extremities and help 
decrease edema. It may also assist in weight bearing of the lower extremity. 
 
Mirror visual feedback therapy involves visual recognition training and extremity movement 
imagination. It has been shown to help reduce pain, improve tactile acuity and improve overall 
function in patients with CRPS and especially post-stroke patients. Relaxation techniques, which may 
help with an anxiety component related to having a chronic disease, has not however been shown to 
improve or reduce pain in association with CRPS. 
 
Alternative treatments to patient with CRPS are wide and broad. Unfortunately most therapies lack 
high quality evidence of effectiveness and there are very few large, controlled trials to support most 
alternative treatment options for the treatment of CRPS. Three reviews in relation to acupuncture for 
CRPS showed very little evidence that acupuncture is effective at offering short- term pain relief and 
that acupuncture is not superior to sham acupuncture in the treatment of CRPS. 
 
Figure 1 
Budapest Criteria 2010 
1) Long standing continued pain, which is disproportionate to any inciting event 
 
2) Patient must report at least one symptom in three of the four following categories 
a. Sensory: Patient reports episodes of hyperalgesia and/or allodynia 
b. Vasomotor: Patient reports episodes of temperature asymmetry and/or skin color changes and/or 
skin color asymmetry 
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c. Sudomotor/Edema: Patient reports symptoms of edema and/or sweating changes and/or sweating 
asymmetry 
d. Motor/Trophic: Patient reports of decreased range of motion and/or motor dysfunction (weakness, 
dystonia) and/or trophic changes (hair, nails, skin) 
 
3) Patient must display at least one sign at time of evaluation in two or more of the following 
categories 
a. Sensory: Evidence of hyperalgesia (to pinprick) and/or allodynia (to light touch and/or deep somatic 
pressure and/or joint movement) 
b.Vasomotor: Evidence of temperature asymmetry and/or skin color changes and/or asymmetry 
c.Sudomotor/Edema: Evidence of edema and/or sweating changes and/or sweating asymmetry 
d.Motor/Trophic: Evidence of decreased range of motion and/or motor dysfunction (weakness, tremor, 
dystonia) and/or trophic changes (hair, nail, skin) 
 
4) Finally if there is no other diagnosis that can better explain the patients signs and symptoms 
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