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Purpose: Persistent idiopathic facial pain (PIFP) is a poorly defined and debilitating chronic 

pain state with a challenging and often inadequate treatment course. This is the first case report 

identifying the novel use of low-dose lumbar intrathecal ziconotide to successfully treat PIFP 

with nearly complete resolution of pain and minimal to no side effects.

Methods: The patient was a 37 year-old female whose PIFP was refractory to multimodal 

medication management and multiple neurovascular surgical interventions. A single-shot 

lumbar intrathecal trial of ziconotide (2.5 mL, equivalent 2.5 μg) was injected when she was at 

her baseline pain level — VAS 7/10. She received complete resolution of her pain for about 9 

hours, concordant with ziconotide’s half-life. She was subsequently implanted with a lumbar 

intrathecal delivery system.

Results: The patient experienced complete resolution of her facial pain with a single-shot 

intrathecal trial of ziconotide. The intrathecal pump system has provided nearly complete (VAS 

1/10) pain relief. Two flares of pain occurred 10 and 18 months after pump placement, which 

subsequently resolved after increasing the ziconotide dose by 0.5 μg/day on each occasion. The 

patient is currently maintained on a dose of 2.0 μg/day and is pain-free.

Conclusion: This is the first case report describing the use of a single-shot lumbar intrathecal 

trial of ziconotide and subsequent placement of lumbar (as opposed to thoracic) intrathecal 

ziconotide pump for PIFP. A single-injection intrathecal trial is a low-risk, viable option for 

patients with this debilitating and frustrating pain condition. Successful trials and subsequent 

intrathecal pump placement with ziconotide may supplant multimodal medication management 

and/or invasive orofacial surgical intervention for PIFP.

Keywords: allodynia, chronic pain, neuropathic pain, pain disorder, pain management, per-

sistent pain

Introduction
Persistent idiopathic facial pain (PIFP), often previously referred to as atypical FP, is 

a form of excruciating and debilitating neuropathic FP. It is likely an underdiagnosed 

condition and has a poor prognosis.1 The estimated lifetime prevalence of PIFP is 

approximately 0.03%, incidence 4.4 per 100,000 person years, and women in their 

40s are most likely to suffer from the condition.1–3 Patients with PIFP may represent 

approximately 10%–21% of the population of orofacial pain clinics.4,5

The International Headache Society has described PIFP as “persistent facial and/

or oral pain, with varying presentations but recurring daily for more than 2 hours per 

day over more than 3 months, in the absence of clinical neurological deficit.”6 The 

guidelines describe the pain as primarily dull, aching, or nagging, and the pain does 
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not follow a peripheral nerve distribution. Most patients 

present with poorly localizable, debilitating pain along the 

distribution of the trigeminal nerve that does not follow a 

dermatomal distribution and is typically without periods of 

remission.1 The pain ranges from dull to sharp, can be bilat-

eral or unilateral, and engages various locations on the face.

The diagnosis of PIFP is challenging to make. Diagnosis 

is often one of exclusion. Due to the debilitating nature of 

the disorder and absence of effective treatments, patients 

with PIFP often seek treatment from clinicians of multiple 

disciplines, most commonly including pain specialists, oto-

laryngologists, dentists, neurologists, neurosurgeons, and 

psychiatrists.7

At this point, there are no curative therapies for PIFP. 

A relatively limited number of pharmacological, nonphar-

macological, and interventional treatment modalities have 

been found to be moderately effective in the treatment of 

PIFP. Pharmacologic treatments include topical analgesics 

(lidocaine cream, capsaicin), botulinum-toxin injections, low-

dose tricyclic antidepressants, selective serotonin-reuptake 

inhibitors, serotonin–norepinephrine-reuptake inhibitors, 

anticonvulsants, and opioids (tramadol or oxycodone). 

Nonpharmacological treatment regimens include cognitive 

behavior therapy (as an adjunct to antidepressant therapy), 

pulsed-radiofrequency treatment, and peripheral nerve 

stimulators.1

Ziconotide (Prialt; Jazz Pharmaceuticals, Dublin, Ire-

land), is a 25-amino-acid polybasic peptide present in the 

venom of Conus magus, a marine snail.8 It selectively binds 

to N-type voltage-gated calcium channels on neurons, which 

are of particularly high density in the presynaptic terminals 

of primary afferent neurons that ultimately terminate in the 

dorsal horn of the spinal cord.9 Calcium influx is subsequently 

disrupted and prevents release of neurotransmitters (such 

as glutamate) and neuropeptides that are involved in pain 

transmission.10–15

Intrathecal ziconotide has been used for chronic-pain 

control in patients suffering from malignant and nonmalig-

nant and AIDS-associated pain, and has had notable success 

as a first-line monotherapy for intrathecal pump delivery.16–18 

In this report, we describe the first case of using low-dose 

lumbar administration of intrathecal ziconotide specifically 

for PIFP.

Case report
Written informed consent was provided by the patient to have 

this case published. Institutional approval was not required to 

publish these case details. A 37-year-old woman was referred 

to the University of Pittsburgh Medical Center’s Center for 

Brainstem and Cranial Nerve Disorders with bilateral FP hav-

ing failed multiple treatments. The pain began as left-sided 

dental pain in 2013. Although an etiology for her pain could 

not be determined, she was given a diagnosis of “atypical 

trigeminal neuralgia”. In 2016, she developed right-sided 

FP of a similar quality and nature as her left-sided FP. She 

described the pain as starting at her left ear and radiating 

across her forehead, maxilla, and mandible.

The pain was exacerbated by “everything”, but specifi-

cally included snow, rain, wind, cold, hot liquids, spicy food 

and crunchy food. The patient described her FP as starting 

at her left ear with radiation across her forehead, maxilla, 

and mandible and she rated it as 7/10 on a VAS. She did not 

permit palpation of her face secondarily to the pain. She tri-

aled and failed medical management, including pregabalin, 

gabapentin, carbamazepine, phenytoin, levetiracetam, and 

nortriptyline. She had undergone two prior microvascular 

decompression surgeries that eliminated her pain for <2 

weeks each time. She also underwent two glycerol rhizoto-

mies with only short-lived relief. The patient denied a history 

of oral surgeries or procedures other than a remote history 

of wisdom-tooth extraction approximately 16 years prior to 

the onset of pain.

After evaluation at our institution, a diagnosis of PIFP 

was made. After discussion of all options with the patient, 

including repeat injections, medication management, and cer-

vicomedullary stimulator placement, the decision was made 

to attempt a trial of intrathecal ziconotide in the lumbar spine 

as a precursor to intrathecal pump placement. The patient 

was evaluated by a psychologist and felt to be a reasonable 

candidate for intrathecal pump treatment prior to the trial.

The patient’s medical history was unremarkable, other 

than the FP and frontal headaches that occurred approxi-

mately three times weekly and were treated with hydroco-

done/acetaminophen. She is a nonsmoker. Of note, she had 

suffered post-dural puncture headaches with previous labor 

epidurals.

Ziconotide trial
The patient was then given a single injection of 2.5 mL (2.5 μg 

at 1 μg per mL) of intrathecal ziconotide at the L3–L4 level. 

She remained in the recovery area following the injection for 

observation. Within approximately 2 hours of the trial, the 

patient had significant improvement in her VAS pain scores, 

down from 7/10 prior to the injection to 2/10. Classic triggers 

of her pain, such as drinking coffee or an ice pack on her face, 

did not cause any worsening of her pain. No medication side 
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effects, such as paranoia or hallucinations, were observed. 

She was monitored for 6 hours after the injection, and her 

pain remained approximately 2/10. The patient experienced 

complete resolution of her pain for approximately 9 hours. 

By postprocedure day 2, her FP had returned to her baseline 

7/10 VAS. She developed transient symptoms of post-dural 

puncture headache following discharge. The patient was 

very satisfied with the trial and very interested in pursuing 

an intrathecal pump of ziconotide.

Pump placement and follow-up
After the successful trial, the patient opted to proceed with 

intrathecal pump placement. The epidural space was entered 

in the lumbar cistern at approximately the L4–L5 level and 

the intrathecal catheter advanced to 17 cm from the skin. 

The patient’s recovery was significant for likely post-dural 

puncture headache on postoperative day 3, as she described a 

global headache that improved when she assumed the supine 

position. She noted that this headache was different from her 

baseline frontal headaches. She further noted resolution of 

her FP to 0/10 VAS, as she had no baseline base and no pain 

with activities that historically had exacerbated her pain. The 

positional headache resolved on its own within approximately 

1 week. About 1 month postoperatively, the patient went to 

an outside hospital (given that she lived approximately 6 

hours from the University of Pittsburgh Medical Center), 

due to swelling at her left-lower-quadrant pump pocket-

insertion site. The patient subsequently underwent surgical 

reexploration with laminectomy to repair a cerebrospinal 

fluid leak and pseudomeningocele, and was discharged home 

shortly thereafter.

It has been approximately 22 months since intrathecal 

pump placement. The patient was pain-free for approximately 

10 months at a dose of 1.0 μg/day. She then experienced an 

acute exacerbation of her pain, and the dose was increased to 

1.5 μg/day. After the dose increase, she had little (VAS 1/10) 

to no pain for approximately 8 additional months. She then 

again had an acute worsening of her pain. The daily dose of 

ziconotide was increased to 2.0 μg/day, and since then she 

has remained pain-free with no notable side effects.

Discussion
The diagnosis of PIFP is appropriate when neuropathic 

FP does not align with more common causes.1 Differential 

diagnosis is extensive and spans a variety of organ systems: 

musculoskeletal (temporomandibular disorder), odontogenic 

(dental caries), neurovascular (trigeminal autonomic ceph-

algias), dermatological (Sjögren’s syndrome), neurological 

(varicella zoster/postherpetic neuralgia), and other etiologies. 

Symptoms can be equally as vast and confusing, ranging 

from hyperalgesia to hypoalgesia, allodynia to dysesthesia 

to anesthesia, and intermittent to continuous pain, often with 

no correlating image findings or causal agent.

Treatments for PIFP are increasingly promising 

with modalities such as pulsed-radiofrequency ablation 

of the sphenopalatine ganglion, peripheral nerve-field 

stimulators, and botulinum toxin injections.1 Ziconotide, a 

25-amino-acid polybasic peptide made from the venom of 

Conus magus, a marine snail, selectively binds to N-type 

voltage-gated calcium channels on neurons that block neu-

rotransmission from primary afferent nociceptors.8 Intra-

thecal administration of ziconotide has had some efficacy 

in chronic-pain patients, ranging from pain secondary to 

nonmalignant conditions to cancer pain to refractory pain 

in AIDS patients. There has also been some documenta-

tion of its use for neuropathically mediated FP, including 

trigeminal neuralgia19,20 and a case series of three patients 

with PIFP.21

The patient featured in this case report experienced tem-

porary complete resolution of her FP with a single-injection 

intrathecal trial and nearly complete resolution of pain with 

intrathecal monotherapy via intrathecal pump administra-

tion. Ziconotide and morphine are the only two agents US 

Food and Drug Administration-approved for intrathecal pain 

management. Ziconotide is a hydrophilic molecule. This 

accounts for the ability to administer it in the lumbar region, 

yet patients are able to experience relief for FP without the 

need for catheter-tip placement at the cervicomedullary junc-

tion.22 The exact mechanism by which intrathecal ziconotide 

results in relief of idiopathic FP is not entirely clear. It has 

been hypothesized that ziconotide can also exert some action 

centrally in regions of the cerebrospinal fluid aqueduct, eg, 

the caudate nucleus of the trigeminal nerve, with resultant 

relief of trigeminal neuralgia.19

The 2017 Polyanalgesic Consensus Conference stated 

that ziconotide was the first-line treatment for intrathecal 

analgesia for chronic refractory pain.23 Additionally, current 

data suggest that intrathecal ziconotide demonstrates greater 

efficacy when ziconotide is the first monotherapy trialed.24 

Pruzik et al were able to treat chronic pain effectively in 53% 

of patients with intrathecal monotherapy of ziconotide as a 

first-line intrathecal agent.18 The study utilized a low dose 

and slow titration of ziconotide. Unlike morphine, intrathe-

cal ziconotide can be stopped abruptly without concern 

for withdrawal and is not associated with risk of respira-

tory depression. Pruzik et al did not note any withdrawal 
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 symptoms in their patients upon stopping the ziconotide 

after 3 months of use.

Various dosing strategies of intrathecal ziconotide con-

tinue to be studied, but ziconotide has yet to be used as a 

mainstream intrathecal medication for chronic pain, despite 

not causing granulomas at the catheter site and providing 

opioid-sparing treatment.25 The maximum daily dose of 

intrathecal ziconotide has been described as 19.2 μg/day.26 

Ziconotide is often cited for having a narrow therapeutic 

window that can incite a number of adverse effects, includ-

ing nausea, dizziness, diarrhea, peripheral edema, memory 

impairment, asthenia, balance disorder, ataxia, abnormal 

gait, fatigue, somnolence, urinary tract infection, headache, 

vomiting, pain, increased creatine kinase, and pruritus.24,27 

Psychiatric symptoms associated with ziconotide include 

confusion (33%), memory impairment (22%), speech dis-

order (14%), hallucinations (12%), paranoid reactions (3%), 

hostility (2%), delirium (2%), psychosis (1%), manic reac-

tions (0.4%), aphasia (12%), abnormal thinking (8%), and 

amnesia (1%).28 There are also data to support suicidality 

being increased with ziconotide.29,30 To that end, it is contra-

indicated in patients with psychosis history. Adverse events 

and serious adverse events were reported in 71.0% and 21.5% 

of patients in an interim analysis of data from the PRIZM 

study.24 Other studies have reported rates of adverse events of 

57%–92.9%.31–33 Our patient did not experience any negative 

side effects during either the ziconotide trial or since place-

ment of the intrathecal pump. Despite its side-effect profile, 

ziconotide appears to have great potential for the treatment 

of chronic pain, including PIFP.

Ziconotide has been shown to have a volume of dis-

tribution equivalent to the total estimated cerebrospinal 

fluid volume of approximately 140 mL.26 Therefore, even 

low intrathecal infusion dosing strategies likely circulate 

ziconotide from the lumbar intrathecal space to the cere-

brospinal fluid surrounding brain and brain-stem tissue. In 

a study of continuous intrathecal infusion rates of 0.1–7.0 

μg/h in patients with chronic pain, a majority did not have 

detectable plasma levels of ziconotide.26 No specific dose has 

been delineated for when side effects become more likely. 

The general tendency is to start with low infusion rates of 

around 1.2 μg/day and uptitrate very slowly.18

To date, only one case series has documented the use 

of intrathecal ziconotide specifically for PIFP.21 Lux and 

Rasche documented doses of 2.4, 3.9, and 6.0 μg/day for 

three patients that they treated for PIFP.21 Treatment was 

stopped in one patient (2.4 μg/day dose) due to side effects. 

The other two patients experienced reduction in their pain 

scores from numeric rating scale (NRS) 10 to NRS 4 and 

NRS 9 to NRS 6.21 Our case study is different from Lux and 

Rasche in a number of ways. We utilized a single-injection 

trial instead of an external pump infusion trial, which has a 

lower risk profile with regard to potential adverse effects. Our 

patient’s intrathecal catheter was much lower in the spinal 

column (lumbar cistern), rather than in the mid-thoracic 

region, and finally our patient experienced complete resolu-

tion of her pain, both during the single-injection trial and 

for approximately 10 months after pump placement at a low 

dose (1.0 μg/day) of ziconotide. Our patient has required two 

separate dose increases (0.5 μg/day each time), and at the 

current dose (2.0 μg/day) remains pain- and side effect-free.

The patient has required two dose increases of ziconotide 

since the placement of her intrathecal ziconotide pump. This 

may raise the question of whether the patient is developing 

a tolerance to ziconotide. This seems unlikely, as data from 

other large registries and an open-label trial suggest the 

absence of a tolerance effect.23,34,35 For example, Raffaeli et 

al noted that patients that stayed in their study >6 months 

were receiving stable doses of ziconotide, which may suggest 

the absence of a tolerance effect.34 Deer et al documented 

mean doses of 3.2 μg/day at 12 weeks and 1.9 μg/day at 12 

months, further supporting the assertion that patients do not 

develop tolerance.23

Conclusion
This is the first case report describing the use of a single-

shot lumbar intrathecal trial of ziconotide and subsequent 

placement of a lumbar intrathecal ziconotide pump for PIFP 

with a protracted pain-free period after pump placement. A 

single-injection intrathecal trial is a low-risk, viable option 

for patients with this debilitating and frustrating pain con-

dition. Successful trials and subsequent intrathecal pump 

placement with use of ziconotide may supplant multimodal 

medication management and/or invasive orofacial surgical 

intervention for PIFP.

Disclosure
The authors report no conflicts of interest in this work.

References
 1. Weiss AL, Ehrhardt KP, Tolba R. Atypical facial pain: a comprehensive, 

evidence-based review. Curr Pain Headache Rep. 2017;21(2):8.
 2. Mueller D, Obermann M, Yoon MS, et al. Prevalence of trigeminal 

neuralgia and persistent idiopathic facial pain: a population-based study. 
Cephalalgia. 2011;31(15):1542–1548.

 3. Koopman JS, Dieleman JP, Huygen FJ, de Mos M, Martin CG, Stur-
kenboom MC. Incidence of facial pain in the general population. Pain. 
2009;147(1–3):122–127.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Pain Research 2019:12 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Journal of Pain Research

Publish your work in this journal

Submit your manuscript here:  https://www.dovepress.com/journal-of-pain-research-journal 

The Journal of Pain Research is an international, peer reviewed, open 
access, online journal that welcomes laboratory and clinical findings  
in the fields of pain research and the prevention and management 
of pain. Original research, reviews, symposium reports, hypoth-
esis formation and commentaries are all considered for publication.  

The manuscript management system is completely online and includes 
a very quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes from 
published authors.

Dovepress

949

Staub et al

 4. Benoliel R, Birman N, Eliav E, Sharav Y. The International Classifi-
cation of Headache Disorders: accurate diagnosis of orofacial pain? 
Cephalalgia. 2008;28(7):752–762.

 5. Wirz S, Ellerkmann RK, Buecheler M, Putensen C, Nadstawek J, Wart-
enberg HC. Management of chronic orofacial pain: a survey of general 
dentists in German university hospitals. Pain Med. 2010;11(3):416–424.

 6. Olesen J, Bes A, Kunkel R, et al. The International Classifica-
tion of Headache Disorders 3rd edition (beta version). Cephalgia. 
2013;33(9):629–808.

 7. Madland G, Feinmann C. Chronic facial pain: a multidisciplinary 
problem. J Neurol Neurosurg Psychiatry. 2001;71(6):716–719.

 8. Olivera BM, Gray WR, Zeikus R, et al. Peptide neurotoxins from fish-
hunting cone snails. Science. 1985;230(4732):1338–1343.

 9. Motin L, Adams DJ. Omega-conotoxin inhibition of excitatory synaptic 
transmission evoked by dorsal root stimulation in rat superficial dorsal 
horn. Neuropharmacology. 2008;55(5):860–864.

 10. Mathur VS, Mcguire D, Bowersox SS, Miljanich GP, Luther RR. Neu-
ronal N-type calcium channels: new prospect in pain therapy. Pharm 
News. 1998;5:25–29.

 11. Gohil K, Bell JR, Ramachandran J, Miljanich GP. Neuroanatomical 
distribution of receptors for a novel voltage-sensitive calcium-channel 
antagonist, SNX-230 (omega-conopeptide MVIIC). Brain Res. 
1994;653(1–2):258–266.

 12. McGivern JG. Ziconotide: a review of its pharmacology and use in the 
treatment of pain. Neuropsychiatr Dis Treat. 2007;3(1):69–85.

 13. Kress HG, Simpson KH, Marchettini P, ver Donck A, Varrassi G. Intra-
thecal therapy: what has changed with the introduction of ziconotide. 
Pain Pract. 2009;9(5):338–347.

 14. Lawson EF, Wallace MS. Current developments in intraspinal agents for 
cancer and noncancer pain. Curr Pain Headache Rep. 2010;14(1):8–16.

 15. Schmidtko A, Lötsch J, Freynhagen R, Geisslinger G. Ziconotide for 
treatment of severe chronic pain. Lancet. 2010;375(9725):1569–1577.

 16. Staats PS, Yearwood T, Charapata SG, et al. Intrathecal ziconotide in 
the treatment of refractory pain in patients with cancer or AIDS: a 
randomized controlled trial. JAMA. 2004;291(1):63–70.

 17. Bruel BM, Burton AW. Intrathecal therapy for cancer-related pain. Pain 
Med. 2016;17(12):2404–2421.

 18. Prusik J, Argoff C, Peng S, Pilitsis JG. Use of low dose ziconotide as first-
line intrathecal monotherapy. Neuromodulation. 2017;20(4):386–391.

 19. Lux EA. Case report: successful treatment of a patient with trigeminal 
neuropathy using ziconotide. Anesth Analg. 2010;110(4):1195–1197.

 20. Michiels WB, McGlthlen GL, Platt BJ, Grigsby EJ. Trigeminal neuralgia 
relief with intrathecal ziconotide. Clin J Pain. 2011;27(4):352–354.

 21. Lux EA, Rasche D. Erfahrugen mit intrathekaler First-line-Therapie 
mit ziconotid bei Patienten mit neuropathischen Gesichtsschmerzen 
[Experience in treatment of patients with neuropathic facial pain using 
ziconotide]. Schmerz. 2011;25(4):434–439. German.

 22. Miljanich GP. Ziconotide: neuronal calcium channel blocker for treating 
severe chronic pain. Curr Med Chem. 2004;11(23):3029–3040.

 23. Deer TR, Pope JE, Hayek SM, et al. The Polyanalgesic Consensus Con-
ference (PACC): recommendations on intrathecal drug infusion systems 
best practices and guidelines. Neuromodulation. 2017;20(2):96–132.

 24. Deer T, Rauck RL, Kim P, et al. Effectiveness and safety of intrathe-
cal ziconotide: interim analysis of the Patient Registry of Intrathecal 
Ziconotide Management (PRIZM). Pain Pract. 2018;18(2):230–238.

 25. Pope JE, Deer TR. Intrathecal pharmacology update: novel dosing 
strategy for intrathecal monotherapy ziconotide on efficacy and sustain-
ability. Neuromodulation. 2015;18(5):414–420.

 26. Prialt (ziconotide) solution, intrathecal infusion [package insert]. Palo 
Alto, CA: Jazz Pharmaceuticals, Inc.; 2013.

 27. Pope JE, Deer TR. Ziconotide: a clinical update and pharmacologic 
review. Expert Opin Pharmacother. 2013;14(7):957–966.

 28. Smith HS, Deer TR. Safety and efficacy of intrathecal ziconotide 
in the management of severe chronic pain. Ther Clin Risk Manag. 
2009;5(3):521–534.

 29. PRIALT (ziconotide intrathecal infusion). [prescribing information]. 
Azur pharma, Inc., Philadelphia, PA; 2010.

 30. Maier C, Gockel HH, Gruhn K, Krumova EK, Edel MA. Increased risk 
of suicide under intrathecal ziconotide treatment? A warning. Pain. 
2011;152(1):235–237.

 31. Rauck RL, Wallace MS, Leong MS, et al. A randomized, double-blind, 
placebo-controlled study of intrathecal ziconotide in adults with severe 
chronic pain. J Pain Symptom Manage. 2006;31(5):393–406.

 32. Webster LR, Fisher R, Charapata S, Wallace MS. Long-term intrathe-
cal ziconotide for chronic pain: an open-label study. J Pain Symptom 
Manage. 2009;37(3):363–372.

 33. Dupoiron D, Bore F, Lefebvre-Kuntz D, et al. Ziconotide adverse 
events in patients with cancer pain: a multicenter observational study 
of a slow titration, multidrug protocol. Pain Physician. 2012;15(5): 
395–403.

 34. Raffaeli W, Sarti D, Demartini L, Sotgiu A, Bonezzi C, Italian Ziconotide 
Group. Italian registry on long-term intrathecal ziconotide treatment. 
Pain Physician. 2011;14(1):15–24.

 35. Wallace MS, Rauck R, Fisher R, et al. Intrathecal ziconotide for severe 
chronic pain: safety and tolerability results of an open-label, long-term 
trial. Anesth Analg. 2008;106(2):628–637.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com

	_GoBack

	Publication Info 4: 


