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Key Clinical Message

Complex regional pain syndrome (CRPS) is a poorly understood, debilitating

disorder characterized by severe chronic pain in an affected limb or region of

the body. This case presentation is the first to describe the effectiveness and

prolonged duration of the effect of liposome bupivacaine in stellate ganglion

block for CRPS.
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Introduction

Complex regional pain syndrome (CRPS) is a chronic

condition characterized by severe pain and motor, sen-

sory, autonomic, and trophic disturbances [1–5]. The

severity of symptoms associated with CRPS is unrelated

to the severity of the trauma that caused the condition

[1, 3, 4, 6]. The classic presentation of CRPS is an exag-

gerated burning pain, although the pain also has been

described as deep pain, provoked by light touch or move-

ment, or similar to an electric shock [2]. Other symptoms

include changes in skin temperature and color, edema,

sudomotor dysfunction, and tropic changes in nails and

bone [2–4, 6]. Motor disturbances include muscle weak-

ness and wasting, impaired voluntary movements, trem-

ors, and dystonic postures or movements [2, 3, 6].

Complex regional pain syndrome has two subtypes.

The onset of CRPS type I symptoms, also known as reflex

sympathetic dystrophy, typically follows trauma to a limb

or lesions in remote body areas [1, 4]. The precipitating

traumatic event can be minor, such as a sprain or bruise,

or major, such as a bone fracture, surgery, or major

coronary event [1]. Symptoms tend to spread to areas of

the limb beyond the site of injury or the anatomical dis-

tribution of a nerve [1–3, 6]. In CRPS type II, also known

as causalgia, injury to a specific major peripheral nerve or

one of its major branches is the precipitating event that

precedes the onset of symptoms [1, 3, 4]. Areas of pain

associated with CRPS type II may or may not correspond

to the anatomic distribution of a peripheral nerve [3].

Currently, no single diagnostic test is used to confirm

CRPS; rather, diagnosis is based on the patient history,

physical examination, and differentiation from other pos-

sible causes [7]. The underlying pathophysiology of CRPS

is not completely understood, and a number of models

have been proposed to describe its etiology [8]. Thus,

CRPS treatment is empirical and varies widely [4, 8, 9];

in fact, no definitive treatment exists, and no drug has

been approved by the US Food and Drug Administration

(FDA) for the treatment of CRPS [7, 8]. In the most

recently published treatment guidelines for CRPS type I, a

multidisciplinary task force from the Netherlands

reviewed the evidence for various treatments and con-

cluded that additional research into therapeutic
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interventions was needed [10]. Typically, treatment

should be initiated early in the course of disease with an

individualized, multidisciplinary approach that includes

pharmacologic, interventional, and physiotherapeutic

measures to achieve pain relief and restore daily function-

ing [1, 3–5, 8, 9].
It has been hypothesized that the sympathetic nervous

system is involved in the pathophysiology of CRPS in

some patients [1, 4, 6, 8]. Therefore, interruption of the

sympathetic supply to the painful area is one treatment

approach used for CRPS [1, 4, 6, 11]. The use of nerve

blocks not only may aid in diagnosis but also may be

effective therapy in cases of allodynia, burning pain, and

temperature and color changes that do not respond to

pain medication and hinder progress during physical or

occupational therapy [1, 4, 5, 12]. Stellate ganglion block

(SGB) is the blockade of the sympathetic ganglia in the

lower cervical and upper thoracic region [12]. CRPS

treatment with SGB is a well-established method of

nerve blockade [12, 13], but there is no defined protocol

for selecting appropriate candidates for this procedure

[4]. Spinal cord stimulation and peripheral nerve stimu-

lation may be offered when the response to nerve blocks

is short-lived and rehabilitation fails to produce

improvement [4]. Destructive interventions, such as sur-

gical, chemical, or radiofrequency sympathectomy, are

also used for treatment of CRPS [11]; however, sympa-

thectomy is a controversial approach to treatment

because of the possibility of the return of pain, potential

for nonresponse or development of new pain syndromes

following the procedure, and potential for other compli-

cations [5, 11, 12, 14]. Some investigators have recom-

mended that sympathectomy be performed for CRPS

only after a spinal cord stimulation trial or nerve block

[5, 12].

Liposome bupivacaine (bupivacaine liposome injectable

suspension; EXPAREL�, Pacira Pharmaceuticals, Inc.,

Parsippany, NJ) is a multivesicular formulation of bupiva-

caine indicated for single-dose administration into the

surgical site to produce postsurgical analgesia [15].

Although liposome bupivacaine has been studied in a

number of surgical settings [16–20], its use in SGB has

not yet been reported. This case report describes the suc-

cessful off-label use of liposome bupivacaine in SGB for

refractory pain associated with CRPS.

Case Presentation

A 28-year-old female nurse presented to the clinic

3 months after a job-related injury that occurred at the

long-term care facility where she worked. Her left wrist

was sprained when a resident grabbed and twisted her left

hand.

The patient was a smoker with a history of wheezing

due to asthma. She described the pain in her left arm,

wrist, and hand as a severe, sharp, cutting-type pain, with

cramping and numbness, which was consistent with

CRPS. Magnetic resonance imaging and workup revealed

no abnormalities. The left wrist showed soft tissue edema

but otherwise appeared essentially normal. A triple-phase

bone scan was not performed. The diagnostic perfor-

mance of triple-phase bone scan is variable and may pro-

duce false-negative findings, even in the presence of CRPS

[21, 22]. A nerve conduction study was expected to yield

negative results and was not performed. The pain was

most severe in the left wrist and forearm, with hypersen-

sitivity and allodynia from the left elbow to the fingertips.

Pain and contracture had spread throughout the left arm,

from the fingertips to the nape of the neck, and signifi-

cant guarding of the left arm was observed. The left upper

extremity was warmer, had increased pallor, and had

more limited range of motion than the right upper

extremity. Hypertonicity, which is commonly observed in

CRPS, also was noted. Full flexion and extension at the

elbow and abduction at the shoulder were partially

restricted; flexion contracture prevented extension of the

fingers without pain, except during some occupational

therapy sessions.

The use of neuropathic pain agents, including tramadol

HCl 50 mg, celecoxib 200 mg, and gabapentin 600 mg,

provided slight relief and occupational therapy provided

moderate relief. The patient agreed to a multicomponent

treatment plan of increasing the gabapentin dosage to

800 mg four times per day, continuing occupational ther-

apy, and undergoing a series of left SGBs. The frequency

of injections was based on approval of medical treatment

related to workers’ compensation insurance.

A left SGB with 0.5 mL bupivacaine HCl 0.5% and

0.5 mL of lidocaine 2% was performed during her first

office visit. The patient tolerated the procedure well and

reported significantly less joint stiffness during the thera-

peutic window of the block. Two more left SGBs were

performed, one at 9 days after the first block (0.75 mL of

bupivacaine HCl 0.5% and 0.75 mL of lidocaine 2%) and

the other 26 days later (1 mL of bupivacaine HCl 0.5%

and 1 mL of lidocaine 1%). These procedures also were

well tolerated, and joint stiffness was reduced, but pain

returned within 1 week after each injection. The patient

then agreed to a spinal cord stimulator trial and then

implantation of a permanent stimulator. However, the

patient experienced a device-related infection that

required removal of the spinal cord stimulator.

The patient subsequently underwent five more left

SGBs, spaced 7 weeks, 16 weeks, 3 weeks, and 1 week

apart. The injection schedule was based on workers’ com-

pensation insurance approval, the fact that the SGB
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treatment plan was interrupted by a trial spinal cord

stimulation, and the need to adjust medications during

her treatment. The injections consisted of bupivacaine

HCl 0.5% (1.5–5.0 mL) with or without 2 mL of lido-

caine 2%. As before, pain relief lasted approximately

1 week after each SGB procedure. Fifteen weeks after the

last SGB, the patient presented with severe pain (10 out

of 10 on a visual analog scale) in her left shoulder, arm,

and hand. She had experienced extensive burning pain

lasting a few minutes, followed by tingling lasting approx-

imately 1 min and then numbness. The pain was con-

stant, intensified with physical activity, and interfered

with sleep. She noted that, overall, her pain was progres-

sively worsening but was somewhat alleviated by pain

medication. Hypersensitivity and allodynia extended from

the left elbow down to the fingertips. Her left arm had a

limited range of motion and severe tenderness, and was

cooler and edematous compared with her right arm. Cer-

vical and thoracic ranges of motion were also decreased.

About 4 months later, she received authorization for a

left SGB with liposome bupivacaine. During the proce-

dure, liposome bupivacaine 13.3 mg (1 mL) was injected.

The treatment goal was to replicate a sympathectomy, for

which she was awaiting approval from her insurance pro-

vider. At her next follow-up visit, she reported that she

had experienced 3 weeks of pain relief (at least 50%

reduction in pain) from the SGB with liposome bupiva-

caine. The patient was surprised at the degree of improve-

ment in her condition and stated that she was able to

function with less discomfort during the 3 weeks of pain

relief. However, extreme pain (10 out of 10 on a visual

analog scale) had returned in her left arm after the 3-

week window of relief. As before, the pain was constant

and interfered with sleep. Her left shoulder was severely

weakened, had extremely limited range of motion (both

active and passive), and was sensitive to the touch.

Fourteen weeks later, she received authorization for

four additional SGBs using liposome bupivacaine. The

procedures were performed 3–5 weeks apart. Injections

consisted of 2.0–2.5 mL of liposome bupivacaine

(266 mg/20 mL [13.3 mg/mL]). All of these procedures

were well tolerated, and there was no adjustment in the

dosage of gabapentin during any of the SGBs with lipo-

some bupivacaine. The patient continued to experience

approximately 3 weeks (18–21 days) of pain relief with

each SGB with liposome bupivacaine.

Discussion

To the author’s knowledge, the current case report is the

first published description of liposome bupivacaine use in

SGB for patients with CRPS type I. The diagnosis of

CRPS was strongly supported by clinical presentation, the

main criterion to identify the condition [23–25]. The

patient also responded to treatment for CRPS.

Overall, based on the author’s clinical experience with

SGB and other blocks, liposome bupivacaine provides an

equal degree of analgesia but appreciably longer duration

of analgesic effect compared with bupivacaine HCl. A

series of eight SGBs with traditional bupivacaine HCl in

this patient provided an average of 5–7 days of pain relief.

In contrast, a series of five SGBs with liposome bupivacaine

provided approximately 18–21 days of pain relief after each

block, with similar tolerability and greater patient satisfac-

tion compared with traditional bupivacaine HCl.

The duration of pain relief with traditional bupivacaine

HCl in SGB observed here (5–7 days) was similar to that

observed in a double-blind crossover study that included

a comparison of sympathetic ganglion blockade (SGB,

n = 4; lumbar sympathetic block, n = 7) with local anes-

thetic (bupivacaine HCl/lidocaine) versus normal saline

[26]. In that study, patients served as their own controls,

receiving a block with normal saline and a block with

local anesthetic 7–10 days apart. The mean duration of

pain relief was 6 days with traditional bupivacaine HCl/li-

docaine versus 12 h with normal saline.

The mechanism of pain relief with liposome bupiva-

caine in SGBs has not been studied. Given the pharma-

cokinetics of traditional bupivacaine HCl (half-life of

about 3 h [27]) and liposome bupivacaine (half-life of

about 34 h [15]), it is unlikely that either agent was able

to maintain a blockade of sympathetic activity from the

stellate ganglion per se for the 1 week (bupivacaine HCl)

or 3 weeks (liposome bupivacaine) of pain relief experi-

enced by the patient. Instead, the blockade of sympathetic

outflow from the stellate ganglion may have been a short-

lived event that “reset” dysfunctional pain pathways,

resulting in a prolonged, quiescent period of decreased

firing of nociceptive fibers and restoration of daily func-

tioning.

Liposome bupivacaine is currently approved by the

FDA for administration into the surgical site to produce

postsurgical analgesia [15]. The benefits and risks of lipo-

some bupivacaine use in SGBs have not been studied in

clinical trials, and its use in this setting is considered

experimental. Off-label use should be approached with

caution.

For the patient in this case report, the treatment

sequence consisted of a series of SGBs using traditional

bupivacaine HCl, followed by SGBs with liposome bupi-

vacaine, which allowed for a meaningful comparison of

the two formulations with the patient serving as her own

control. In terms of quality of life, an extended duration

of relief from the constant, debilitating pain of CRPS

would be expected to have a positive impact on daily

functioning, sleep, and ability to complete routine
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activities. For this patient, SGB with liposome bupiva-

caine resulted in improved satisfaction over an extended

period compared with traditional bupivacaine HCl. The

reduction in discomfort allowed her to return to normal

daily functioning for about 3 weeks after SGB with lipo-

some bupivacaine.

Administration of SGB should always be considered

early in the management of CRPS because it may abort

or help reverse progression if used proactively. The

encouraging results of SGB with liposome bupivacaine

that were observed in this case study suggest that SGB

containing liposome bupivacaine instead of bupivacaine

HCl may potentiate and/or prolong the treatment

response in patients who respond to SGB.

The cost of treatment for CRPS can be a significant

financial burden for some patients. From a health eco-

nomics perspective, a treatment that provides a prolonged

duration of pain relief from CRPS would be expected to

reduce the number of scheduled reimbursable injections

and may therefore translate into decreased patient costs.

Conclusion

This is the first published report to describe the use of

liposome bupivacaine in SGB for the treatment of CRPS.

Liposome bupivacaine produced three- to fourfold longer

pain relief compared with bupivacaine HCl, which pro-

duced up to 1 week of pain relief. Large-scale, random-

ized, controlled studies are needed to confirm the safety

and efficacy of liposome bupivacaine in SGB for the treat-

ment of CRPS.
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