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i g h l i g h t s

Complex regional pain syndrome is a painful condition resulting from trauma.
Intrathecal drug delivery systems can provide significant pain relief.
Severe side effects from the medications and hardware failure are possible.
Only morphine, baclofen, and ziconotide are approved for intrathecal use.
Intrathecal pumps should only be used on highly selected patients.
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a b s t r a c t

Background and purpose: Complex regional pain syndrome (CRPS) is a painful condition typically result-
ing from a traumatic event. Pain control in these patients is often difficult and requires a multimodal
approach. Our objectives are to present a single intrathecal pain management regimen for CRPS and
provide a literature review of intrathecal pain management options in CRPS.
Methods: Case report from an academic pain management clinic.
Case report: We present the case of a 29-year-old female with a past medical history of multiple lumbar
spine surgeries and lumbar post-laminectomy syndrome who presented to clinic with CRPS type II of the
ntrathecal
ain
ain pump

bilateral lower extremities. After failing conservative measures, she underwent placement of a successful
intrathecal drug delivery system.
Conclusion: The use of intrathecal medications is useful for pain control in CRPS patients.
Implications: We provide a framework for treatment of CRPS, which could be useful for practitioners
dealing with this difficult and painful condition.

Assoc
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. Introduction

Complex regional pain syndrome (CRPS) is a painful condition
ypically resulting from a traumatic event. CRPS type I often fol-
ows a minor injury, while CRPS II follows a known nerve injury.
ain persists beyond the typical time period that one would expect
rom the initial injury, and may be accompanied by allodynia and
yperalgesia. In addition to pain, patients will often experience
edema and sympathetic dysfunction, seen clinically by changes

n skin colour, temperature, sweating, and hair and nail growth [1].

Pain control in these patients is often difficult and will require
multidisciplinary approach. Pharmacotherapy, interventional
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procedures, and nonpharmacological coping skills have all proven
to be beneficial in obtaining satisfactory pain scores in these
patients [1].

2. Case description

We present the case of a 29-year-old female with a past
medical history of multiple lumbar spine surgeries and lumbar
post-laminectomy syndrome who presented to clinic with CRPS
type II of the bilateral lower extremities causing severe neuro-
pathic pain, skin discoloration, profound temperature changes,
and oedema. Initially, she was treated with multiple oral agents,
including opioids, tramadol, pregabalin, gabapentin, amitriptyline,

duloxetine, and topiramate, but did poorly due to medication
side effects and drug ineffectiveness. She then underwent a failed
spinal cord stimulator trial. Following this, the decision was made
to attempt intrathecal options and she received an intrathecal
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njection of 75 mcg fentanyl which was successful. At that point,
Medtronic SynchroMed II programmable intrathecal drug deliv-

ry system was placed without complications and she was started
n a 0.2 mg/day morphine infusion. At her two week follow-up
isit her pain was improved though still suboptimal so an infu-
ion of bupivacaine was initiated. Over the course of several clinic
isits and dosing adjustments, the patient found pain control with
.5897 mg/day morphine and 3.334 mg/day bupivacaine. At the last
ollow-up visit, five months after placement of the intrathecal drug
elivery system, her pain continued to be substantially improved,
nd she was happy with the outcome, improved quality of life, and
reater functionality.

. Comment

Intrathecal drug delivery systems have been used for various
ndications since the 1980s. It was not until 1991 that the Food and
rug Administration approved a programmable implantable infu-

ion pump. Since that time, the indications and medications used
or intrathecal drug delivery have expanded. Currently, intrathecal
umps are used for both malignant and nonmalignant chronic pain
onditions [2]. Indications for intrathecal pain management include
atients with failed back surgery syndrome, spinal cord injury-

nduced spasticity, CRPS, chronic pancreatitis, neuropathies, and
heumatoid arthritis. However, before any intrathecal device can be
mplanted, the patient must undergo psychiatric evaluation since
he presence of depression, anxiety, suicidal ideation, or personal-
ty disorder has been associated with poorer outcomes following
ntrathecal medication administration [3]. In addition to the above
ontraindications, intrathecal pumps are not indicated in patients
ho are unable to have the pump refilled, require anticoagula-

ion with inability to discontinue, have significant coagulopathies,
re hemodynamically unstable, have cerebrospinal fluid outflow
bstruction, are septic, have intracranial hypertension, or have an
nfection at the site of catheter or pump insertion [3].

Intrathecal medications along with the recommended maxi-
um concentrations, initiation doses, maximum doses, and side

ffects can be found in Table 1 [2,4]. Medications are selected based
n the patient’s past medical history and response to the screening
rial. Only morphine, baclofen, and ziconotide are approved for
ntrathecal use, though a variety of medications are used today [5].
orphine is the standard medication for intrathecal opioid initia-
ion [2].

While there are distinct side effects from the medications, there
re some adverse events due to the catheter/pump system. Postop-

able 1
ntrathecal medications and the recommended maximum concentrations, initiation dose

Medication Maximum concentration Initiation dose per day

Morphine 20 mg/ml 0.1–0.5 mg

Hydromorphone 15 mg/ml 0.02–0.5 mg

Ziconotide 100 mcg/ml 0.5–2.4 mcg

Fentanyl 10 mg/ml 25–75 mcg
Bupivacaine 30 mg/ml 1–4 mg

Clonidine 1000 mcg/ml 40–100 mcg

Sufentanil 5 mg/ml 10–20 mcg
Baclofen 2 mg/ml 50 mcg

ource: Reproduced with permission from Deer et al. [4].
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erative subarachnoid haemorrhage is an uncommon complication
and risk increases with the use of anticoagulant agents. To reduce
this risk, it is important to get a thorough and accurate medica-
tion history from the patient before proceeding with the procedure.
Catheter displacement and persistent cerebrospinal fluid leakage
has been seen in as many as 20% of patients [3]. Catheter breakage
can be identified clinically by increasing pain or withdrawal symp-
toms. Infection is most commonly seen at the abdominal surgical
site. This risk can be decreased by the use of strict sterile technique
and prophylactic antibiotics. Staphylococcus epidermidis is the most
common organism identified [2]. Infection rates range from 2% to
5% [3].

The literature surrounding use of intrathecal therapies for CRPS
largely consists of case reports. Kapural et al. in 2009 reported on
seven cases of intrathecal ziconotide for the treatment of CRPS [6].
The patients had an age range from 14 to 52 years with a mean
of 32 years. Six out of seven patients suffered from CRPS type I.
All but one patient had never received intrathecal therapy before
undergoing a successful intrathecal trial. Three of the seven patients
had ziconotide monotherapy, while the four other patients received
ziconotide plus an opioid. Five patients had a >30% improvement of
their pain scores and increased activity levels. Four patients were
able to wean off of the intrathecal pump and manage their pain
with oral agents alone. Three patients had skin or oedema changes
after ziconotide initiation, which resolved spontaneously with con-
tinued infusion. Four patients experienced urinary retention.

That same year, Munts et al. described the use of intrathecal
glycine for pain and dystonia in CRPS [7]. Nineteen patients with
CRPS type I had an intrathecal pump placed with infusion of glycine
over a four week time period and normal saline over a different
four week time period. They found no difference in pain scores or
dystonia between the use of intrathecal glycine and normal saline,
and reported that the use of intrathecal glycine was ineffective for
pain control and dystonia in CRPS.

In 2013 van der Plas et al. discussed the efficacy of intrathecal
baclofen on different pain qualities in CRPS [8]. Every three months
the 10 pain qualities of the neuropathic pain scale were evaluated in
42 patients receiving intrathecal baclofen. Results showed a signif-
icant improvement in global intense, dull, and sharp pains during
the first six months. After this time period, scores plateaued despite
increases in baclofen dosing.
Rauck et al. in 2015 reported on the use of intrathecal clonidine
and adenosine in CRPS [9]. Twenty-two patients received either
intrathecal clonidine (100 mcg) or adenosine (2 mg). They found
no difference in pain scores between the two groups 2 h after

s, maximum doses, and side effects.

Maximum dose per day Side effects

15 mg Granuloma formation, peripheral oedema,
hormonal changes, respiratory depression,
immunosuppression

10 mg Granuloma formation, peripheral oedema,
hormonal changes

19.2 mcg Increased risk of suicidality, psychiatric
changes, dizziness, headache, sleep changes,
motor weakness, urine retention

No known upper limit Granuloma formation
10–30 mg Weakness, urine retention, hypotension,

respiratory depression
600–1000 mcg Hypotension, sedation, peripheral oedema,

arrhythmia, rebound hypertension
No known upper limit Granuloma formation
2 mg Weakness, hypotonia, sedation, constipation,

erectile dysfunction, loss of sphincter control,
respiratory depression
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njection. However, clonidine was associated with a greater reduc-
ion in pain scores over time. Both drugs reduced areas of hyper-
lgesia and allodynia by approximately 30%. Both medications were
lso found to inhibit induction of clinical hypersensitivity.

. Conclusion

The use of long-term intrathecal infusion pumps is a relatively
ecent advancement in chronic pain management. Success with
ntrathecal drugs depend on a thorough understanding of the pain
ondition, appropriate patient selection, medication trialling, and
iscussions with the patient regarding appropriate expectations.
he risks and complications associated with this treatment regimen
ake it appropriate for highly selected patients only. We present a

ase of intrathecal morphine and bupivacaine to treat CRPS, which
o our knowledge has not been reported in the literature.

onflict of interest
The authors certify that they have no affiliations with or involve-
ent in any organization or entity with any financial interest or

on-financial interest in the subject matter or materials discussed
n this manuscript.

[

Journal of Pain 14 (2017) 110–112

References

1] Hsu ES. Practical management of complex regional pain syndrome. Am J Ther
2009;16:147–54.

2] Ghafoor VL, Epshteyn M, Carlson GH, Terhaar DM, Charry O, Phelps PK. Intrathe-
cal drug therapy for long-term pain management. Am J Health-Syst Pharm
2007;64:2447–61.

3] Bottros MM, Christo PJ. Current perspectives on intrathecal drug delivery. J Pain
Res 2014;7:615–26.

4] Deer TR, Prager J, Levy R, Rathmell J, Buchser E, Burton A, Caraway D, Cousins M,
De Andres J, Diwan S, Erdek M, Grigsby E, Huntoon M, Jacobs M, Kim P, Kumar K,
Leong M, Liem L, McDowell G, Panchal S, Rauck R, Saulino M, Sitzman T, Staats
P, Willis K, Witt W, Yaksh T, Mekhail N. Polyanalgesic concensus conference
2012: recommendations for the management of pain by intrathecal (intraspinal)
drug delivery: report of an interdisciplinary expert panel. Neuromodulation
2012;15:436–66.

5] Bolash R, Mekhail N. Intrathecal pain pumps: indications, patient selection, tech-
niques, and outcomes. Neurosurg Clin N Am 2014;25:735–42.

6] Kapural L, Lokey K, Leong MS, Fiekowsky S, Stanton-Hicks M, Sapienza-Crawford
A, Webster L. Intrathecal ziconotide for complex regional pain syndrome: seven
case reports. Pain Pract 2009;9:296–303.

7] Munts AG, van der Plas AA, Voormolen JH, Marinus J, Teepe-Twiss I, Onken-
hout W, van Gerven J, van Hilten JJ. Intrathecal glycine for pain and dystonia in
complex regional pain syndrome. Pain 2009;146:199–204.

8] van der Plas AA, van Rijn MA, Marinus J, Putter H, van Hilten JJ. Efficacy of

intrathecal baclofen on different pain qualities in complex regional pain syn-
drome. Anesth Analg 2013;116:211–5.

9] Rauck RL, North J, Eisenach JC. Intrathecal clonidine and adenosine: effects on
pain and sensory processing in patients with chronic regional pain syndrome.
Pain 2015;156:88–95.


	Intrathecal management of complex regional pain syndrome: A case report and literature
	1 Introduction
	2 Case description
	3 Comment
	4 Conclusion
	Conflict of interest
	References


