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Experimental Efficacy and Safety Study on a NEW Navigatable Pecutaneous Disc Decompression 

Device (L'DISQ)ðHistologic Evaluation and Thermo-Mapping in Human Cadaver Spines 
Sang-Heon Lee, MD, PhD, spinelee@gmail.com

1
, Richard Derby, MD

2
, Yung Chen, MD

2
, Jeong-Eun 

Lee, PT
1
, Young-Ki Hong, MD

1
, Lee R. Wolfer, MD, MS

2
, Ki-Bong Roh, MD

1
, Seok Kang, MD

1
, Sang-

Un Kim
3
, Bong-Su Kang, MS

3
, Sung-Youn Cho

3
 and Chang-Mo Hwang, PhD

4
, (1) Physical Medicine 

and Rehabilitation, Korea University Medical Center, Seoul, South Korea, (2 )Spinal Diagnostics and 

Treatment Center, Daly City, CA, (3) U&I corporation, Uijeongbu, South Korea, (4) Korea University, 

Seoul, South Korea 

Objective: To assess the efficacy and safety of L'DISQ based on an intraoperative C-arm fluoroscopic 

evaluation, temperature measurements, and a postoperative histological study of discs and adjacent vital 

spinal structures. Methods: Intradiscal procedures were performed on six fresh human cadaver spine 

specimens using the L'DISQ spine wand. Using a standard clinical protocol (posterior-lateral technique), 

a needle was inserted into the target disc space under fluoroscopic guidance. 1) Accurate guidance of the 

needle tip to the posterior annulus of the disc was achieved by intra-operative C-arm flouroscopy. 2) 

Thermocouple probes were positioned at the segmental nerve and the posterior longitudinal ligament 

(PLL) of human cadaveric discs. Temperatures were recorded continuously during the procedure. 

Temperatures were also recorded at various distances from the wand tip in the nucleus pulposus and 

annulus fibrosus during the procedure. 3) Light microscopic evaluation was performed to examine the 

histology of the intervertebral disc and neural tissues (T12-Sacrum) from treated spinal segments. 

Results: 1) Using intermittent C-arm fluoroscopy, the tip of wand can be guided to the posterolateral or 

posterocentral annulus. 2) The temperature did not exceed 13.25±0.84 (?degrees) above initial 

temperature at any location, indicating that denaturation of adjacent neural tissue did not occur. 3) 

Histopathologic examination demonstrated decompression of the nucleus pulposus without thermal 

damage to the surrounding neural tissues. Conclusions: We successfully developed a percutaneous disc 

decompression device with a navigatable tip which can access the posterolateral and posterocentral 

annulus. Using radiofrequency energy, we achieved volumetric removal of the target disc tissue without 

overt thermal or structural damage to adjacent neural tissues. Further clinical studies are needed to 

confirm the safety and effectiveness of this promising technology.  

References: 1. Andersson GB, Brown MD, Dvorak J, et al. Consensus summary of the diagnosis and 

treatment of lumbar disc herniation. Spine 1996;21:75S-8S. 2. Andersson GB, Weinstein JN. Disc 

herniation. Spine 1996;21:1S. 3. Cole MH, Grimshaw PN. Low back pain and lifting: a review of 

epidemiology and aetiology. Work 2003;21:173-84. 

Funding: This research was supported by the Korean Health Industry Development Institute 

(KHIDI;grant no. A060609). 
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101 
Sciatic and Suprascapular Nerve Block Are Effective for Back and Neck/Shoulder Pain 

Steven Gulevich, M.D., drgulevich@aol.com
1
 and Larry Morries, D.C.

2
, (1) Neurology, HealthONE 

Hospitals, Centennial, CO, (2) First Chiropractic, Englewood, CO 

Objective: To assess the effectiveness and safety of sciatic and suprascapular nerve block when added to 

therapeutic modalities in non-surgical back and neck/shoulder pain. Methods: We retrospectively 

reviewed charts of 81 adult patients with lower back pain and 56 patients with neck/shoulder pain who 

presented to our center between March, 2006 and March, 2008. Sixty patients with back pain had 

received sciatic block. The 21 who declined served as controls. Thirty-seven patients with neck/shoulder 

pain had agreed to suprascapular block. Nineteen who declined were controls. Age/sex distributions 

were similar in both groups. One investigator performed modalities on all patients to achieve best 

therapeutic result, regardless of injection status. Patients completed VAS scores before treatment (VAS 

0), and at one (VAS 1)and four weeks (VAS 4) after treatment. A single investigator performed bilateral 

nerve blocks at VAS 0 using bupivaine 0.5% + depo-medrol. Results: Patients receiving sciatic nerve 

block plus modalities had similar mean VAS scores to modalities alone at zero and one week, but 

statistically better VAS at four weeks. Suprascapular nerve block reduced mean VAS significantly at 

both one and four weeks. Two patients undergoing sciatic nerve block developed transient leg weakness. 

Suprascapular nerve block produced no complications. Conclusions: 1) Sciatic nerve block is safe and 

effective when added to a rehabilitation regimen for non-surgical low back pain. 20 Suprascapular nerve 

block is similarly safe and effective for neck and shoulder pain.  

References: Fausett HJ, Warfield CA (2002). Nerve blocks: An overview. In CA Warfield, HJ Fausett, 

eds., Manual of Pain Management, 2nd ed., pp. 293ï299. Philadelphia: Lippincott Williams and 

Wilkins. 

Funding: None 

 

Table 1. Sciatic Nerve Block for Low Back Pain  

 VAS 0 ±s.d VAS 1 ±s.d. VAS 4 ±s.d. 

Injected 6.6 ± 2.1 3.3 ± 1.2 1.9 ± 0.7 

Control 5.5 ± 1.4 3.8 ± 1.4 3.5 ± 2.1 

p-value >0.05 >0.05 <0.001  

Table 2. Suprascapular Nerve Block for Neck/Shoulder Pain  

 VAS 0 ±s.d. 3 VAS 4 ±s.d. 

Injected 6.9 ± 1.4 1.2 ± 0.7 0.8 ± 0.7 

Control 6.3 ± 2.1 4.3 ± 0.8 2.6 ± 0.7 

p-value  >0.05 <0.0001 <0.001 
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102 
Sphenopalatine Ganglion Block in Traumatic Trigeminal Neuralgia and the Outcome to 

Radiosurgical Ablation 

Christopher Zarembinski, MD, zar65@sbcglobal.net
1
, Steven Graff-Radford, DDS

1
, Ajay K. Ananda, 

MD
2
 and Behrooz Hakimian, MD

3
, (1) The Pain Center, Cedars-Sinai Medical Center, Los Angeles, CA, 

(2) Neurosurgery, Cedars-Sinai Medical Center, Los Angeles, CA, (3) Samuel Oshin Comprehensive 

Cancer Institute, Cedars-Sinai Medical Center, Los Angeles, CA  

Introduction: Neuropathic trigeminal pain has responded to sympathetic blockade. Sphenopalatine 

ganglion block may offer a better outcome compared to stellate ganglion block. This forms the basis for 

radiosurgical ablation of the sphenopalatine ganglion. Methods: Patients diagnosed with traumatic 

trigeminal neuralgia were treated with stellate ganglion block. If they responded, a second block was 

performed. If they did not have relief greater than three months, they were given a sphenopalatine 

ganglion block. This was repeated if there was a greater than 60% reduction in pain. Those patients who 

had two positive responses to sphenopalatine ganglion block were offered Gamma knife ablation, using 

90 Gy delivered through two 8 mm superimposed ports. Results: Twenty six patients were diagnosed 

with traumatic trigeminal neuralgia. There were 17 females (65.3%) and 9 males (34.6%). Pain was 

localized to V1 in 42.3%, V2 in 42.3% and V3 in 42.3%. Seventeen patients underwent stellate ganglion 

blocks. Twelve out of these 17 patients (70.5%) responded to the first block and 12/17 (70.5%) 

responded to the second block. The longest duration of relief was 4 months. Average duration of relief 

was 36 hours. Sphenopalatine ganglion blocks were performed on the 12 that responded to stellate 

ganglion blocks as well as 14 additional patients. All 12 patients who responded to stellate blocks also 

responded to two sphenopalatine ganglion blocks, and 8 of the additional 14 responded as well, with a 

total of 20 out of 26 responding (76.9%) to sphenopalatine ganglion blocks. Eleven patients who 

responded to sphenopalatine blocks underwent Gamma knife ablation. Nine out of these eleven had 

more than 60% reduction in pain at 6 months follow-up. Conclusion: Sphenopalatine ganglion block 

provides as much relief for traumatic trigeminal neuralgia as stellate ganglion block. Patients who 

respond to two sphenopalatine ganglion blocks have a favorable outcome to radiosurgical ablation. 

References: none 

Funding: None 

 

103 
Chronic Assessment of Relative Percutaneous Lead ñMicro-Migrationò 

Cong Yu, MD, cong.yu@swedish.org
1
, Thomas Yang MD

1
, Shaun Kondamuri, MD

2
, Satish Dasari

2
, 

Changfang Zhu, PhD
3
 and Kerry Bradley MS

2
, (1 )Swedish Medical Center, Seattle, WA, (2) Midwest 

Interventional Spine Specialists, Munster, IN, (3 )Boston Scientific Neuromodulation, Valencia, CA 

Background: Lead migration is the dominant complication in spinal cord stimulation (SCS)1. Typically, 

lead migration is reported only if it ultimately requires lead revision. We prospectively quantified the 

actual amount of lead migration in patients who did not require revision. Methods: From our own 

practices, chronic pain patients implanted with an SCS system (PrecisionTM implantable pulse 

generator and two LinearTM octopolar leads, parallel positioned in the mid-low thoracic region [T7-

T9]) were enrolled. All subject provided informed consent per IRB-approved protocol. With the patient 

in a prone (during IPG implant) and supine (2, 4, 12, and 26 weeks post-IPG implant) posture, the C-arm 

was positioned in AP and lateral orientations and fluoroscopic images were taken, printed, and digitally 

scanned. Using imaging software, AP fluoros were analyzed for relative electrode positions. The 

relative, one-dimensional stagger between the two leads was estimated at each visit. Migration was 

defined as the relative difference in stagger in mm between the implant lead position and that measured 

at follow-up. Results: Eight patients with a mean follow-up time of 24 ± 5 weeks and one patient with 2 

weeks follow-up were studied. The eight patients demonstrated a mean relative stagger migration of 2.4 

± 2.1 mm over the entire follow up period. Most relative migration appeared at the 2-week follow-up 
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period. After this, there was no follow-up visit in which migration was more or less likely to be 

observed. In the ninth patient, at the 2-week follow-up, multi-vertebral migration of one lead was 

observed, approximately 45mm caudal to the other lead. This patient was not revised, however, since 

paresthesia coverage was still concordant with pain. Conclusion: Most successful SCS patients with dual 

parallel leads experience a mean relative ñmicro-migrationò of approximately 2-3 mm of stagger 

between their leads, equivalent to one typical SCS contact offset. 

References: 1. Cameron T. Safety and efficacy of spinal cord stimulation for the treatment of chronic 

pain: A 20 year literature review. J Neurosurg 2004; 100(3 Suppl Spine): 254-67. 

Funding: Funded by Boston Scientific Neuromodulation  

 

104 
A Severe Case of Complex Regional Pain Syndrome Type I Managed with  Spinal Cord 

Stimulation 

Bernard R. Canlas, M.D., drcanlas@comcast.net
1
, Thomas C. P.A.-C. Drake

1
 and Eric M. Gabriel, 

M.D.
2
, (1) Institute of Pain Management, Jacksonville, FL, (2) Neurosurgery, St. Vincent's Spine and 

Brain Institute, Jacksonville, FL  

Complex regional pain syndrome(CRPS) I formerly known as RSD is a condition that usually affects the 

extremities. Spinal cord stimulation is usually reserved for refractory cases. The clinician's lack of 

familiarity with the disease or delay in the appropriate management of this condition may cause 

unnecessary suffering to the patient. We report of a 24 y/o female who developed CRPS I after a 

shoulder injury from playing softball. The patient was diagnosed with a subluxation of the right 

shoulder. She continued to have chronic burning pain despite physical therapy. After her shoulder 

surgery, the patient noted increased pain and significant burning sensation over the right upper 

extremity. The patient was referred to our clinic for sympathetic blocks. On examination, the patient had 

skin breakdown and contracture of the right upper extremity. The patient had experienced temporary 

relief with the blocks. It took 7 months to have an SCS system(Boston Scientific-BS) implanted on the 

patient for control of her symptoms in the right upper extremity due to insurance delay . Three months 

after the implant, the patient developed similar symptoms in her lower extremities. Despite aggressive 

rehabilitation, the patient's symptoms worsened.The patient then underwent a second SCS implant(BS) 

for control of her symptoms in the lower extremity. Subsequently, the patient was losing coverage of her 

painful areas and was charging both pulse generators twice a day. A decision was then made to change 

both systems. During explant of the thoracic paddle lead it was noted that the contacts of the BS have 

come loose and came off its attachment. With her new system (ANS), the patient's lesions have healed, 

her pain has decreased significantly, she charges every 3-4 weeks and she ambulates without the use of a 

wheelchair. Early consideration of spinal cord stimulation may be warranted to prevent progression 

CRPS. 

References: 1. Kemler MA, Barendse GAM, van Kleef M, de Vet H, Rijks C, Furnee C, van den 

Wildenberg FAJM. Spinal cord stimulation in patients with chronic reflex sympathetic dystrophy. N 

Engl J Med 2000;343:618-624 2. Bennett D, Alo K, Oakley J, Feler C. Spinal cord stimulation for 

complex regional pain syndrome I: a retrospective multi-center experience from 1995 to 1998 of 101 

patients. Neuromodulation 1999;2(3):202-10 3. Bennett D, Brookoff D, Complex regional pain 

syndromes (reflex sympathetic dystrophy) and spinal cord stimulation. Pain Medicine 2006;7(S1):S64-

S96 

Funding: None 
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105 
Ultrasound Guidance to Locate Main Port and Catheter Access Port of an Intrathecal Drug 

Delivery System: A Case Report 

Maya Therattil, MD, mtheratt@montefiore.org, Rao Ali, MD, Moo-Yeon Oh-Park, MD, Binod Prasad 

Shah, MD and Yumei Wang, MD, Department of Rehabilitation Medicine, Montefiore Medical Center, 

NY, Bronx, NY  

45 year old lady with syringomyelia and severe spasticity requiring intrathecal baclofen for management 

of spasticity. The patient had an intrathecal drug delivery system for 6 years. She had multiple revision 

surgeries due to pump and catheter complications and was also obese.There was prominent scarring and 

keloid formation in the suture area on the abdominal wall. Both the physiatrist and the neurosurgeon 

found it difficult to access the main port and the catheter access port for doing diagnostic studies.We 

used the portable ultrasound equipment which is readily available in our clinic setting for 

musculoskeletal diagnostic purposes and injection procedures, to detect and mark the area on the skin 

above it with cross bars prior to accessing the port using sterile technique. A similar technique was used 

to access the catheter port also.This is a very easy technique to use in patients and does not require 

advanced expertise of the use of an ultrasound machine.This technique was used successfully multiple 

times in this patient and in other patients in whom the use of the template was insufficient for 

pinpointing the the port for access. The easiness of use and the need not to use a sterile technique while 

marking the area makes this approach user friendly in any patient setting where a portable ultrasound 

machine is available. It saves the patient from repeated trauma and other imaging techniques to find the 

location of the ports. 

References: 1.Flückiger B, Knecht H, Grossmann S, Felleiter P. Device- related complications of long-

term intrathecal drug therapy via implanted pumps. Spinal Cord. 2008 Mar 11 [Epub ahead of print] 

2.Smith HS, Deer TR, Staats PS, Singh V, Sehgal N, Cordner H. Intrathecal drug delivery. Pain 

Physician. 2008 Mar;11(2 Suppl):S89-S104. Review. 3.Dykstra D, Stuckey M, DesLauriers L, Chappuis 

D, ach L. Intrathecal baclofen in the treatment of spasticity. Acta Neurochir Suppl. 2007;97(Pt 1):163-

71. Review. 

Funding: None  

 

106 
Chinese Scalp Acupuncture Reduces Pain and Restores Function in Injured Combatants 

Diagnosed with  Complex Regional Pain Syndrome of the Upper Extremity 

Dean H. Hommer, M.D., dean.hommer@us.army.mil
1
 and Mary S. Babcock, D.O.

2
, (1)Department of 

Orthopedics and Rehabilitation, U.S. Army, Womack Army Medical Center, Fort Bragg, NC, (2)Kaplan 

Center for Integrative Medicine, Arlington, VA  

Introduction/Statement of the Problem: Complex Regional Pain Syndrome (CRPS) can result from 

accidental trauma or after surgery to an extremity. Recalcitrant to conventional treatment, it is often very 

difficult to manage effectively. If not recognized and treated early, CRPS can cause significant 

dysfunction and result in extreme debilitation. Symptoms attributed to CRPS include constant 

neuropathic pain in an extremity, allodynia, sudomotor changes and decreased range of motion. It can 

occur with (CRPS Type II) or without (CRPS Type I) nerve injury. A number of soldiers sustaining 

upper extremity injuries during combat have manifested this symptomatology. Materials and Methods: 

Fourteen subjects were diagnosed with CRPS in various stages of recovery after sustaining upper 

extremity injuries during military operations. After failing aggressive medication management and 

occupational therapy, Chinese Scalp Acupuncture (CSA) was utilized once to twice a week for one to 

four weeks. Results: CSA resulted in improvement in the Pain Visual Analog Scale by reducing 

allodynia by more than 50% in fourteen consecutive soldiers with upper extremity pain. Pain relief often 

occurred within 20 minutes of beginning treatment. Additionally, decreased sensory changes and 

improved extremity function were noted on physical exam and therapy assessments. Notably, the 
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reduction in pain, functional improvement, and normalization of sensation have been fully maintained 

between treatments in all but one patient. To date, the treatment response has been sustained for as much 

as twelve weeks with no return of allodynia or decrement in function. Conclusions: Chinese Scalp 

Acupuncture effectively provided lasting pain reduction, improved function and sensation in this small 

group of combatants with upper extremity CRPS. It is a novel method of treatment that warrants further 

research. 

References: Hao, J, Hao, L. The Treatment of Phantom Limb Pain by Scalp Acupuncture, Acupuncture 

Today, September, 2006, Vol. 07, Issue 09. Richard C. Niemtzow, Jeffrey Gambel, Joseph Helms, 

Arnyce Pock, Stephen M. Burns, John Baxter. Alternative & Complementary Therapies. October 1, 

2006, 12(5): 244-246. Biundo J: Reflex Sympathetic Dystrophy. in Frontera WR, Silver JK (eds): 

Essentials of Physical Medicine and Rehabilitation, 1st ed. Philadelphia, Hanley & Belfus, 2002, pp 

717-721. 

Funding: None  

 

107 
Benchmark and Comparative Testing of a Newly Released SCS Lead Anchoring System 

Sudeep Dutta, sudeep.dutta@ans-medical.com, Vikram Gaonkar and Todd Stirman, Advanced 

Neuromodulation Systems, Inc. ®, Plano, TX 

Introduction: Lead migrations and lead fractures are some of the most common causes of revisions of 

SCS systems. These complications can be mostly attributed to anchors and anchoring technique. ANS 

has developed the CinchTM anchor to address these issues and frustrations associated with anchoring. 

Materials and Methods: The Cinch anchor is made of silicone and has a titanium retention sleeve 

designed to enhance holding strength and prevent migrations. It is entirely radiopaque for easy 

identification and has an extended distal strain relief design to prevent lead breakage and migration. 

Several benchmark tests were performed on the Cinch anchor including: Anchor retention force test, 

anchor flex test, lead insertion into anchor buckling test, and sliding force test and distal lead movement 

during anchor installation. Comparative testing between the Cinch anchor and the Medtronic Titan 

anchor system was also performed. Results: To Be Presented. Conclusion: The Cinch anchor, in 

benchmark testing, has shown to be stronger and more durable than the current ANS anchor systems that 

are available on the market. 

References: N/A 

Funding: This work was supported by Advanced Neuromodulation Systems, Inc. 

 

108 
CAUDAL Approach for Percutaneous Spinal Cord Stimulator Implantation 

Nameer Haider, M.D., DABPM, drhaider@killpain.com
1
 and Rao Ali, MD

2
, (1) PM&R, Pain Medicine, 

Medical Director:SPINAL & SKELETAL PAIN MEDICINE, Utica, NY, (2) Department of 

Rehabilitation Medicine, Montefiore Medical Center, NY, Bronx, NY  

Spinal cord stimulation has been used for thirty years to diminish pain in patients. It is a pain treatment 

modality focused on reducing the intensity, duration, and frequency with which pain is felt. Currently 

spinal cord stimulation is an extremely effective treatment for numerous painful conditions including 

Failed back syndrome [1], Reflex sympathetic dystrophy [2], Chronic intractable pelvic pain [6]. The 

mechanism of action involves more than inhibition of pain pathways in the dorsal horn nuclei [13] and 

exact mechanism of action is not yet fully understood. Placement of electrodes used in spinal cord 

stimulation differs depending on the type of pain being treated. For pain in the lower extremities and 

lower back, the stimulator electrode implant is generally placed between T8 and L1 levels. Sacral 

stimulation is used to treat conditions including pelvic pain, rectal pain, interstitial cystitis and 

vulvodynia [14]. Previously both retrograde and sacral transforaminal approaches have been described 

[15]. Currently percutaneuos spinal cord stimulation lead(s) are placed either by anterograde approach 
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i.e. to approach from caudal to cephalic direction or by retrograde approach (figure 1), which means to 

approach from cephalic to caudal direction (e.g. to implant electrode between S1 and S3, approach from 

L1 level). Placement of sacral paddle leads may also be performed laminotomy of the os sacrum. 

Placement of stimulator electrodes for pelvic, sacral, vulvar and vaginal pain is generally between S1 

and S4 levels. Previously, placement of percutaneous spinal cord stimulating leads into the sacrum had 

only been described using the retrograde and transforaminal approaches. We describe a novel approach 

for both trial and permanent stimulation of the sacral nerve roots using entry at the sacral hiatus and 

navigating the lead in a cephalad direction which we call the Caudal Approach for sacral stimulation. 

References: 1: Devulder J, De Laat M, Van Bastelaere M, Rolly G. Spinal cord stimulation: a valuable 

treatment for chronic failed back surgery patients. J pain symptom manage.1997 May; 13(5): 296-301. 

2: Harke H, Gretenkort P, Ladleif HU, Rahman S: Spinal cord stimulation in sympathetically maintained 

complex regional pain syndrome type 1 with severe disability. A prospective clinical study. Eur J Pain 

9:363-373, 2005. 3: Whiteside, James L., et al, Spinal cord stimulation for intractable vulvar pain: A 

case report Journal of reproductive medicine 2003, vol. 48, no10, pp. 821-823 

Funding: None  

 

 

110 
Intractable Vulvodynia Treated with  Spinal Cord Stimulation: A Case Report 
Nameer Haider, M.D., DABPM, drhaider@killpain.com

1
 and Rao Ali, MD

2
, (1) PM&R, Pain Medicine, 

Medical Director:SPINAL & SKELETAL PAIN MEDICINE, Utica, NY, (2) Department of 

Rehabilitation Medicine, Montefiore Medical Center, NY, Bronx, NY 

A 50-year-old woman presented with 6-year history of pelvic and vaginal pain, status post vaginal 

hysterectomy in 2000 and was diagnosed with Vulvodynia. The Patient had been seen by multiple 

practitioners including a gynecologist, rheumatologist, neurologist and pain physician and had tried bed 

rest, physical therapy, muscle relaxants, narcotics, and membrane stabilizers without any significant 

relief. Fluoroscopic guided Ganglion Impar sympathetic blockade was performed 5 times but the pain 

improved only temporarily. Eventually a trial of spinal cord stimulation was performed. Prior to 

stimulation, her numeric pain intensity was rated as 9/10 on the verbal analogue scale. Four days after 

procedure the pain was reduced to 4/10 and after one week the pain had resolved. The patient went on to 

have permanent stimulation. Patient is being followed up on regular basis and since permanent 

implantation of the spinal cord stimulator; Pt had no episode of vulvodynia or any other complication 

related to the procedure. Further investigation is needed to determine the efficacy of spinal cord 

stimulation in Pelvic pain. 

References: 1: Masheb, RM, Nash, JM, Brondolo, E, Kerns, RD. Vulvodynia: an introduction and 

critical review of a chronic pain condition. Pain 2000 May; 86(1-2): 3-10. 2: Myerson B, Linderoth B: 

Mode of action of spinal cord stimulation in neuropathic pain. J Pain Symptom Manage 2006 Apr; 31(4 

Suppl): S6-12. 3: Sheu, Robert MD; Goloff, Marc PhD et al. Panic attack after spinal cord stimulator 

implantation. Anesthesia and Analgesia. 2006 Nov; 103(5): 1334-1335. 

Funding: None 

 

111 
A Cost-Utility Analysis of Rechargeable Spinal Cord Stimulation for the Relief of Chronic Back 

and Leg Pain 

Cheryl D. Monroe, MPH, cheryl.monroe@ans-medical.com and Stephanie Washburn, Clinical 

Research, Advanced Neuromodulation Systems, Inc.®, Plano, TX  

Introduction: Spinal cord stimulation (SCS) is becoming increasingly popular to treat chronic pain. 

These systems can be expensive, making it imperative to analyze the associated costs and benefits. In 

this cost-utility analysis, costs are compared against the health effects of the treatment in terms of 
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quality-adjusted life-years (QALYs) gained. QALYs are widely used because they are a useful outcome 

measure that combines patient-perceived health-related quality of life (QOL), patient preference 

(utility), and survival. The use of QALYs is especially important for \assessment of SCS treatment, since 

improvements are in quality of life not survival. Materials and Methods: Patient demographics, 

healthcare utilization and prescription information were retrospectively collected from the medical 

records of 21 patients currently enrolled in 2 ongoing studies investigating the effectiveness of a 

rechargeable IPG for the treatment of chronic back pain with or without leg pain. The total cost of office 

visits and procedures related to patient pain, including the price of the SCS system, were totaled for the 

year prior to and after implantation using 2007 Medicare reimbursement rates. Average wholesale price 

was used to calculate medication costs and patient-perceived health-related QOL was measured using 

the SF-36. Results: The mean cost per QALY gained was $27,274.64 over the 10 year life of the IPG. 

Subgroup analysis revealed that patients diagnosed with Failed Back Surgery Syndrome (FBSS) showed 

more improvement in utility scores than patients diagnosed with radiculopathy. Also, patients who 

received a 3 lead system showed more improvement in utility scores than those who received a 2 lead 

system. However, neither of these differences was statistically significant. Conclusion: These results 

suggest that SCS is a cost-effective treatment for chronic back and leg pain. Additional research with a 

larger patient sample is warranted to further investigate the subgroup results found in this study. 

References: None 

Funding: This work was supported by Advanced Neuromodulation Systems, Inc. through ANS-

sponsored clinical studies.  

 

112 
Ultrasound Guidance for Occipital Nerve Stimulator Placement 
Jason S. Eldrige, M.D., eldrige.jason@mayo.edu

1
, Jon B. Obray, MD

2
, Bryan C. Hoelzer, MD

3
 and 

Matthew J. Pingree, MD
4
, (1) Anesthesiology, Mayo Clinic Foundation, Rochester, MN, (2) 

Anesthesiology, Mayo Clinic College of Medicine, Rochester, MN, (3) Department of Anesthesiology, 

Mayo Clinic, Rochester, MN, (4) Departments of Anesthesiology, Neurology, and PM&R, Mayo Clinic, 

Rochester, MN  

Background: Occipital nerve stimulation is an emerging treatment for refractory occipital neuralgia and 

other refractory headache disorders. The potential of this therapy is promising, given the limited 

alternative treatment options for these conditions. Ultrasound technologies have been increasingly 

utilized in regional anesthesia and pain medicine for optimal catheter placement. Objective: To report 

the utilization of compact ultrasound to assist in optimal placement of the occipital stimulation leads. 

Initial reports of occipital lead placement utilized manual palpation of the lead along with the assistance 

of fluoroscopy. However, precise depth of lead placement is difficult with palpation of the subcutaneous 

lead and use of fluoroscopy. Precise depth of lead placement is important given recent a report of lead 

erosion. Placement of lead too deeply may traumatize the paracervical muscles, potentially 

compromising the trial process. Design: Technical report. Methods: Case review IRB# 08-005920. 

Results: We utilized a high-frequency compact ultrasound probe (GE LOGIQ e with 12L-RS probe, 5-

13 MHz broadband, multifrequency) to visualize the soft-tissues of the sub-occipital region. We were 

able to clearly delineate the epidermis, dermis, subcutaneous fatty layer, and the suboccipital connective 

tissue layers of the trapezius and sternocleidomastoid muscles. We were able to clearly visualize the 

stimulator lead needle for optimal lead placement. Conclusions: With ultrasound guidance, we were able 

to place the stimulating lead in the connective tissue layer below the subcutaneous fat while avoiding 

trauma to the paracervical muscles. Placement in this connective tissue location may also help to 

minimize lead migration, which has been reported to be a potential complication with occipital systems. 

References: 1. Jasper J, Hayek S. Implanted occipital nerve stimulators. Pain Physician 2008; 11:187-

200. 2. Gofeld M. Ultrasonography in pain medicine: a critical review. Pain Practice 2008; 8:226-240. 3. 

Trentman TL, Dodick DW, Zimmerman RS, Birch BD. Pain Physician 2008; 11:253-256. 
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Funding: None  

 

113 
An Evaluation of Demographic Factors and Their Relationship to Trial Success or Failure  
Brandy Castaño, brandy.castano@ans-medical.com and Cheryl Monroe, Advanced Neuromodulation 

Systems, Inc.®, Plano, TX  

Introduction: Before spinal cord stimulation (SCS) implantation, a trial is generally conducted. During a 

trial, temporary leads are implanted and attached to an external stimulator system. Usually, if a patient 

achieves at least 50% pain relief, and paresthesia coverage is adequate and agreeable, the trial is deemed 

a success and permanent implantation proceeds. Understanding the factors involved in trial failure is 

important to identify good candidates for SCS treatment. This analysis was done to investigate if there 

was a relationship between demographic factors and trial failure. Materials and Methods: Data presented 

is from two completed, IRB-approved studies with identical protocols. Trial success was determined by 

the investigator according to standard procedures. Associations and differences between trial success 

and demographic characteristics were explored using a Fisher's exact test for categorical variables or a t-

test for continuous variables. Results: Based on our results the overall trial success rate for all patients 

was 83.2%. There was an association between gender and trial outcome (Fisher's Exact Test, 

p<0.001).The relative risk of trial failure for males versus females is 4.2. Therefore, men are 4 times 

more likely to fail an SCS trial than women. There was no statistical difference in race, diagnosis, age, 

length of chronic pain, VAS pain score, or previous treatments used between trial successes and trial 

failures. All factors were again evaluated among males only. No factor yielded a statistically significant 

result. However, male patients who had successful trials averaged 9.9 years of chronic pain while those 

who had failed trials averaged 6.9 years of chronic pain. This result was not statistically significant (t-

test, p=0.239). Conclusion: These results suggest males are more likely to fail a trial than females 

though reasons are not understood. Additional research with a larger patient sample is needed to further 

explore the subgroup outcomes. 

References: N/A 

Funding: This work was supported by Advanced Neuromodulation Systems, Inc. through ANS-

sponsored clinical studies.  

 

114 
Adhesiolysis and Targeted Steroid/Local Anesthetic Injection During Epiduroscopy Alleviates 

Pain and Reduces Sensory Nerve Dysfunction in Patients with  Chronic Sciatica 

Tetsuya Sakai, Ph.D, MD, tscat@fb3.so-net.ne.jp and Koji Sumikawa, Ph.D, MD, Anesthesiology, 

Nagasaki University School of Medicine, Nagasaki, Japan  

Introduction: Recently, epiduroscopy has been shown to offer significant diagnostic and therapeutic 

interventions for patients with chronic low back pain and sciatica. Although previous studies have 

shown that adhesiolysis in epidural space and targeted steroid injection during epiduroscopy is useful for 

pain relief in these patients, there are currently very few studies that show the effect of these procedures 

on sensory nerve function. The present study was carried out to evaluate the effect of adhesiolysis 

followed by the injection of steroid and local anesthetic during epiduroscopy on sensory nerve function, 

pain, and functional disability in patients with chronic sciatica. Material and Methods: After institutional 

approval was obtained along with written informed consent, epidural adhesiolysis using epiduroscopy 

followed by the injection of steroid and local anesthetic were scheduled in 19 patients with chronic 

sciatica refractory to lumbar epidural block. Sensory nerve function in the legs was tested with a series 

of 2000-Hz (Aɓ-fiber), 250-Hz (Ad-fiber) and 5-Hz (C-fiber) stimuli, using the current perception 

threshold (CPT), and CPT values and intensity of pain and Roland Morris Disability Questionnaire 

(RMDQ) scores were assessed before and 1 and 3 months after the epiduroscopy. Results: At all 

frequencies, the CPT values in the affected legs of patients before the epiduroscopy were significantly 
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higher than those in the unaffected legs. Epidural adhesiolysis was successfully performed in 16 out of 

the 19 patients. In these patients, the CPT values at 2000 and 250 Hz, and pain and RMDQ scores 1 and 

3 months after the epiduroscopy were significantly lower than those before the epiduroscopy, while the 

CPT value at 5 Hz did change. Conclusions: Epidural adhesiolysis followed by the injection of steroid 

and local anesthetic during epiduroscopy alleviated pain, functional disability, and reduced dysfunction 

of Aɓ and Ad fibers in patients with chronic sciatica. 

References: None 

Funding: None  

 

115 
An Evaluation of Lead Migration in Published Literature and Eight Clinical Research Studies 
Cheryl D. Monroe, MPH, cheryl.monroe@ans-medical.com, Clinical Research, Advanced 

Neuromodulation Systems, Inc.®, Plano, TX  

Background: Spinal Cord Stimulation (SCS) is a safe and effective treatment for chronic intractable 

pain.
1
 One of the most common complications reported in the literature is lead migration. Lead 

migration rates in the literature as well as completed and on-going studies was calculated to evaluate this 

common complication. Methods: For the literature review, the following keywords were used in 

conjunction with the term ñpainò to search PubMed and the journal Neuromodulation: electrical 

stimulation, spinal cord stimulation, neurostimulation, and neural stimulation. Only articles published in 

English since January 1981 and those using human subjects were included. Incidence rate is calculated 

as the number of events out of the total sample. Incidence represents the likelihood or risk that a patient 

will experience a lead migration, regardless of if they have previously experienced one. An analysis of 

lead migration rates reported in the literature over time was also conducted to evaluate how the 

complication rate has changed as technology and technique improves. Data from four completed studies 

and four on-going studies were analyzed to further evaluate lead migration rates. All studies were IRB 

approved and all patients signed informed consent prior to enrolling in the studies. Results: A total of 67 

articles that reported on 4,634 patients were included in the literature analysis. The literature review 

found the overall incidence of lead migrations to be 13.5%.
2
 Additional results are to be presented. 

References: 1. Cameron, T. Safety and efficacy of spinal cord stimulation for the treatment of chronic 

pain: a 20-year literature review. 2004. J.Neurosurg: Spine, 100(3):254-267. 

Funding: This work was supported by Advanced Neuromodulation Systems, Inc. through ANS-

sponsored clinical studies.  

 

116 
Epidural Contrast Flow Patterns of Transforaminal Epidural Steroid Injections Stratified by 

Final Needle Tip Position 

Mehul J. Desai, MD, MPH, mdesai@mfa.gwu.edu and Binit J. Shah, MD, Department of 

Anesthesiology, George Washington University Hospital, The GW Pain Center, Washington, DC  

Introduction: Transforaminal epidural steroid injections (TFESIs) were developed for targeted non-

operative therapies for disc-related pain. TFESIs are thought to deliver injectate to the postulated site of 

pathology in the anterior epidural space. Anterior epidural contrast flow has been demonstrated in 75ï

100% of TFESIs (1,2,3). No studies to date have evaluated final needle-tip position in TFESI as a 

marker for subsequent contrast spread. We hypothesize that final needle-tip position will be the primary 

determinant of subsequent contrast flow. Materials and Methods: Following approval by the IRB of the 

George Washington University, 84 TFESIs were retrospectively identified. Inclusion critieria: 

Lumbosacral radiculopathy Lumbar degenerative disk Lumbar herniated disk. Exclusion criteria: 

Lumbosacral stenosis Lumbar spondylolisthesis Incomplete data. Final needle-tip position was assessed 

in 2 planes by a blinded examiner: AP and lateral. In the lateral view, the neural foramina were divided 

into 4 quadrants [superior-posterior (SP), superior-anterior (SA), inferior-posterior (IP), inferior-anterior 
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(IA)] and final needle-tip position was marked. The presence of anterior and posterior contrast flow, as 

well as the number of levels of anterior flow was noted. Results: Under AP view all TFESIs were lateral 

to the ñ6 o'clockò of the pedicle. No IA or IP placements were observed. 41/84 (48.8%) had SA 

placement and 43/84 (51.2%) had SP placement. Significantly greater anterior flow was seen in 40/41 

(97.6%) with SA placement vs. 28/43 (65.1%) with SP placement (p <0.0001). Posterior flow was 

statistically greater in the SP group (p<0.00001) and was observed in 17/41 (41.5%) with SA vs. 39/43 

(90.7%) with SP placement. Conclusions: Superior-anterior placement of final needle tip position 

showed statistically significant greater anterior contrast flow. Although follow-up studies are needed to 

determine if this placement translates into greater clinical efficacy, anterior delivery of injectate is not 

reliable or consistent without appropriate needle placement. 

References: 1. Manchikanti L. The growth of interventional pain management in the new millennium: A 

critical analysis of utilization in the Medicare population. Pain Phys 2004;7:465-82. 2. Candido KD, 

Raghavendra MS, Chinthagada M, et al. A Prospective Evaluation of Iodinated Contrast Flow Patterns 

with Fluoroscopically Guided Lumbar Epidural Steroid Injections: The Lateral Parasagittal Interlaminar 

Epidural Approach Versus the Transforaminal Epidural Approach. Anesth Anlg 2008;106:638-44. 3. 

Botwin K, Natalicchio J, Brown LA. Epidurography Contrast Patterns with Fluoroscopic Guided 

Lumbar Transforaminal Epidural Injections: A Prospectvie Evaluation. Pain Phys 2004;7:211-5. 

Funding: None  

 

 

117 
An Evaluation of the Effect of Pulse Width on Efficacy Measures in Spinal Cord Stimulation for 

Chronic Pain 
Cheryl D. Monroe, MPH, cheryl.monroe@ans-medical.com, Clinical Research, Advanced 

Neuromodulation Systems, Inc.®, Plano, TX  

Introduction: There has been little examination in the literature of pulse width settings in relation to 

spinal cord stimulation efficacy for chronic pain. Some work has been published on the strength duration 

curve and calculation of the chronaxie, but this has not been related to SCS efficacy measures. Materials 

and Methods: Data is presented from two sources: A completed clinical research study conducted with 

patients implanted with a conventional implantable pulse generator (IPG) and an ongoing, IRB-

approved, clinical research study conducted with patients implanted with a rechargeable IPG. Mean 

pulse width for each patient at each visit was calculated using the patients 1 or 2 favorite programs. For 

each patient visit, measures of pain relief, patient satisfaction, and quality of life were available. 

Analysis of variance was used to determine if there was any difference in average pulse width between 

patients with varying levels of pain relief, satisfaction, and quality of life. Also, the relationship between 

pulse width and patient reported percent pain relief was explored using Pearson correlation. Results: The 

mean pulse width for patients with the conventional IPG (cIPG) was 274.3µs and 351.4µs for patients 

with the rechargeable IPG (rIPG). Analysis of variance found no significant difference in PW among 

patients who reported varying levels of satisfaction, pain relief, and improvements in quality of life. 

There was no trend observed of increasing pulse width in increasing satisfaction, quality of life, or pain 

relief. In addition, Pearson correlation was not significant for either population, with r = 0.045 for cIPG 
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patients and r = 0.143 for rIPG patients. Conclusion: Pulse width settings do not appear to have any 

effect or relationship to efficacy measures among patients with both conventional IPGs and rechargeable 

IPGs. 

References: N/A 

Funding: This work was supported by Advanced Neuromodulation Systems, Inc. through ANS-

sponsored clinical studies. 

 

119 
A Retrospective Evaluation and Data Collection Study to Evaluate Patients Implanted with  A 

Rechargeable Implantable Pulse Generator (IPG) and A 3-Column 16-Contact Paddle Lead 

Roni Diaz, BS, roni.diaz@ans-medical.com, Clinical Research, Advanced Neuromodulation Systems, 

Inc. ®, Plano, TX 

Background: The LamitrodeÊ Tripole 16C (Advanced Neuromodulation Systems, Inc.È) is a type of 

paddle lead specifically designed to capture elusive back pain without producing the unpleasant and 

often painful sensation associated with stimulation of the dorsal roots. This is accomplished using 

special programming commonly referred to as a transverse tripole configuration in which three aligned 

electrodes are programmed such that the negative field is surrounded by two positive fields (i.e. + - +). 

Tranverse tripole stimulation was conceptualized by Holsheimer (1996) who theorized that it would 

confine the negative energy field to the dorsal columns, eliminating unwanted stimulation of the dorsal 

roots and allowing for a higher stimulation threshold. Clinical studies have since substantiated 

Holsheimer's theory and are currently used in practice by SCS programmers at ANS. However, ANS has 

not systematically evaluated the clinical efficacy of transverse tripole stimulation in patients implanted 

with the Lamitrode Tripole 16C paddle lead. Methods: This was a retrospective, single-center, one visit 

data collection study. A maximum of 20 established patients previously implanted with an ANS EonÊ 

Implantable Pulse Generator (IPG) and the Lamitrode Tripole 16C Paddle Lead were evaluated. Patients 

signed informed consent prior to study related data collection. Patients provided demographic 

information, device and program data, and information about current pain and satisfaction with SCS. 

Retrospective information prior to (and following) device implantation, including pain location and 

severity, was collected from the patient's medical record. If this information was not available, patients 

were asked to recall this information to the best of their ability. Patients were also asked to identify the 

paresthesia coverage for their current optimal stimulation program. The following parameters were 

evaluated: Pain Scales (0-10), battery recharging information (Eon patients only), patient satisfaction 

and quality of life, programming information, stimulation coverage, and additional physician visits. 

Results: Results will be presented.  

References: N/A 

Funding: This work was supported by Advanced Neuromodulation Systems, Inc. through an ANS-

sponsored clinical study. Dr. Canlas is a paid consultant of ANS.  

 

121 
A Review of Articles Published on Spinal Cord Stimulation Treatment for Chronic Pain Since 

2001 
Cheryl D. Monroe, MPH, cheryl.monroe@ans-medical.com and Stephanie Washburn, Clinical 

Research, Advanced Neuromodulation Systems, Inc.®, Plano, TX  

Background: The number of studies published on spinal cord stimulation (SCS) for treatment of chronic 

pain has increased substantially over the past 5 years. Given the increasing acceptance of SCS, it is 

necessary to review these articles to assess efficacy and safety. Methods: The following keywords were 

used in conjunction with the term ñpainò to search PubMed and the journal Neuromodulation: electrical 

stimulation, spinal cord stimulation, neurostimulation, and neural stimulation. Only articles published in 

English since January 1981 using human subjects were included. Selection Criteria were as follows: 
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patients had pain in the trunk and/or limbs, means, percentages, and/or statistics were reported, the study 

examined SCS efficacy, pain measures included VAS, > 50% reduction on a numeric rating scale, 

narcotic consumption or a comparison to a relevant control group, and the number of patients was stated. 

Results: Of 1,196 articles identified, 84 met inclusion/exclusion criteria. A total of 4,584 patients were 

evaluated for a mean follow-up period of 29.9 months. Outcome measures and definition of success 

varied. Some studies reported the percentage of patients that achieved >50% pain reduction. Others 

dichotomized patient-reported pain relief and reported number of patients in each category. Patient-

perceived results were also used to conclude success. To simplify our analysis, we have grouped and 

only report the percentage of patients that fall into one of these standards for success. Done this way, an 

overall success rate of 68.5% was observed. In addition, of 917 patients requiring analgesics prior to 

treatment, 56.3% were able to decrease consumption. A total of 67 articles that reported on 4,634 

patients were included in the safety analysis. There were a total of 2,118 complications reported among 

these patients. The most common complication was lead migration with an incidence rate of 13.5% 

followed by lead breakage with an incidence rate of 7.6%. 

References: N/A 

Funding: This work was supported by Advanced Neuromodulation Systems, Inc.  

 

122 
Spinal Cord Stimulation (SCS) Complications and Surgical HurdlesðExperiences in a 

Neurosurgery and Pain Management Private Practice Setting 

Norbert Roosen, MD, Dr med, nroosen@comcast.net
1
, Kelly McIntosh, PA-C

1
 and Hussein A. Huraibi, 

MD
2
, (1) Neurosurgery, Henry Ford Wyandotte hospital, Wyandotte, MI, (2) Michigan Institute of Pain 

Management, Dearborn, MI  

Introduction/Goals: In contrast with ablative pain surgery (1), the reversibility of neuromodulation with 

SCS has made this technique a valuable treatment option for intractable chronic pain. Despite 

standardized techniques (2) procedural difficulties and hurdles need to be addressed not infrequently. 

Materials and Methods: Pre-, intra- and post-operative clinical and imaging information was collected 

concurrently from 04/2005 to 08/2008 and retrospectively reviewed focusing on surgical challenges. 

Surgical technique modifications to avoid electrode migration and mechanical wire complications 

including specific electrode anchoring and wire routing techniques will be illustrated. Results: Final SCS 

implants [Medtronic (N=20); Advanced Bionics (N=5)] were performed in 25 patients including 11 

surgical trials [failed back surgery syndrome (N=15), complex regional pain syndrome (N=5), diabetic 

polyneuropathy (N=2), thoracic discogenic pain (N=1), and idiopathic lumbar radiculopathy (N=2)] 

following standard clinical, imaging and pain psychology evaluation. Including revisions and 

complication-related additional procedures 44 surgical procedures were performed in 27 patients (11 M 

vs. 14 F; average age 50.9 years; range 28 ï 76 years). Implant level was localized over T8-T10 in 25 

procedures, T11-T12 in 4 procedures, T12-L1 in 2 procedures and cervical in 1 patient. Only one SCS 

insertion was done in general anesthesia. Inadequate patient cooperation was a problem in 3 cases during 

wake-up testing. Three patients complained intensely about local implant site discomfort: one unit 

required removal, and one necessitated repositioning. One infected and one functioning but 

therapeutically ineffective unit each was explanted; unsatisfactory SCS results could be improved in 2 

patients by surgical repositioning. Up to the present no mechanical failures were encountered. 

Conclusions: A few SCS patients will have surgery-related difficulties (3) but for the majority of 

carefully selected patients SCS implant is a satisfactory treatment option. Attention to detail will help 

prevent complications and careful observation allows their timely detection. 

References: 1. Cetas JS, et al: destructive procedures for the treatment of nonmalignant pain: a 

structured literature review. J Neurosurg 109:389-404, 2008 2. Vangeneugden J: Implantation of 

surgical electrodes for spinal cord stimulation: classical midline laminotomy technique versus minimal 

invasive unilateral technique combined with spinal aneasthesia. Acta Neurochir Suppl 
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2007;97(Pt1):111-114 3. Rosenow JM, et al: Failure modes of spinal cord stimulation hardware. J 

Neurosurg Spine 2006;5:183-190 

Funding: None  

 

124 
Multi -Center Evaluation of Drug Delivery Accuracy with  the Prometra® Intrathecal Infusion 

Pump 

Steven Rosen, MD, foxchasepain@aol.com
1
, Timothy Deer, MD

2
, Richard Rauck, MD

3
, John Barsa, 

MD
4
, Gopala Dwarakanath, MD

5
, Elmer Dunbar, MD

6
 and Gurpreet Padda, MD

7
, (1)Fox Chase Pain 

Management Associates, Jenkintown, PA, (2)The Center for Pain Relief, Charleston, WV, (3)Center for 

Clinical Research, LLC, Winston-Salem, NC, (4)Pain Institue of Tampa, Tampa, FL, (5)Lowell General 

Hospital, Lowell, MA, (6)Pain Control Network, Louisville, KY, (7)Center for Interventional Pain 

Management, St. Louis, MO  

Introduction: Accuracy of drug delivery is an important therapeutic component when treating pain 

patients with an implantable pump. The Prometra pump utilizes a number of design elements aimed at 

improving accuracy. During a prospective, multi-center FDA approved clinical study (Prometra's 

Utilization in Mitigating Pain, or PUMP), accuracy of the Prometra programmable pump was evaluated. 

Materials and Methods: The PUMP study was a prospective open-label evaluation of the Prometra pump 

system (InSet Technologies, Mt. Olive, NJ) to treat chronic pain with MSO4. IRB approval was 

obtained at seven clinical sites, and 110 patients (age: 56 ± 13, gender: 51F) were enrolled after giving 

informed consent. Data was collected in three phases: baseline (pre-implant), monthly follow-up for the 

first 6-months post-implant and then quarterly. Refill accuracy was calculated by dividing the measured 

delivered volume by expected delivered volume. Data were tabulated by an independent third party 

(inVentiv Clinical Solutions, The Woodlands, TX). Results: After a total of 35,838 device-days of 

follow-up (mean 10.7 months, range 0.4-16.0 months) and 753 refill procedures, accuracy of drug 

delivery was 97.5% ± 0.53*. 214 (35%) refill procedures were measured to be between 99% and 101%. 

There were no significant accuracy differences among programmed flow rates (range: 0-1.5 ml/day). 

Mean accuracy at the first (one-month) visit (92.5% ± 1.05%*) was significantly (p<.0001) lower than 

months 2-14 (98.4% ± 0.59%*). *Data presented as mean ± standard error. Conclusions: The Prometra 

pump was observed to be accurate and consistent over time and over a wide range of flow rates. As 

expected, due to a learning curve, the first post-implant visit accuracy was lower than subsequent 

measurements. 

References: Deer T, Krames ES, et al. Polyanalgesic Consensus Conference 2007: Recommendations 

for the management of pain by intrathecal (intraspinal) drug delivery: report of an interdisciplinary 

expert panel. Neuromodulation 10(4): 300-328, 2007. 

Funding: Investigators for the PUMP study were compensated for clinical administrative costs  

 

125 
Targeted Epidural Steroid Injection via Radiopaque Catheter for the Treatment of High Level 

Cervical Radicular Pain 
Jean-Pierre P. Ouanes, DO, ouanesj@mail.amc.edu and Andras L. Laufer, MD, Department of 

Anesthesiology, Albany Medical Center, Albany, NY  

Introduction: Delivering corticosteroid to high level cervical nerve root or disc pathology may be 

challenging. Cervical transforaminal epidural steroid injections are performed for the treatment of 

radicular pain. Multiple recent case reports have raised safety concerns regarding neurological deficits 

after these injections.
1,2,3

 Critical arteries located in the posterior aspect of the intervertebral foramen 

may be vulnerable to intravascular particle injection or injury during the transforaminal approach. 

Conventional injections below C7 level may not achieve significant medication spread in the higher 
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cervical levels. They may be insufficient to address high cervical anterior epidural pathology i.e. 

herniated disc or radiculopathy.  

Methods: Two consecutive patients with cervical radiculopathy and correlating MRI pathology were 

studied. In the prone position an 18G gauge introducer needle was placed into the thoracic epidural 

space under fluoroscopic guidance and using loss of resistance to saline. A 21 gauge spring coiled 

radiopaque epidural catheter with a slightly bent stylette was advanced at the anterior epidural space to 

the level of lesion. X-ray contrast material confirmed placement and epidural spread. After negative 

aspiration triamcinolone 80mg with Lidocaine 30mg in 5ml solution was injected and catheter and 

needle were removed together. The technique may be performed in multiple levels or bilaterally with 

repositioning the catheter to the desired area. Results: Both patients had extended pain relief. One 

patient receives semi-annual treatments and is now working full time. The other patient had marked 

relief until his previously scheduled decompressive surgery two months later. Conclusion: Our 

experience suggests that fluoroscopically guided, selective epidural steroid injection via radiopaque 

catheter is a safe and clinically effective procedure, avoiding the dangerous injection into radicular and 

vertebral arteries, in the management of high level cervical radicular pain. Larger studies should be 

conducted to evaluate the effectiveness of this technique over the conventional interlaminal epidural 

steroid injection. 

References: 1. Abram SE, O'Connor TC: Complications associated with epidural steroid injections. Reg 

Anest 1996; 21:149-62 2. Baker R, Dreyfuss P, Mercer S, Bogduk N. Cervical transforaminal injection 

of corticosteroids into a radicular artery: a possible mechanism for spinal cord injury. Pain 2002; 

103:211ï215 3. Dietrich CL, Smith CE. Epidural Granuloma and intracranial hypotension resulting 

from cervical epidural steroid injection. Anesthesiology 2004, 100:445-447. 

Funding: None.  

 

126 
Ultrasound-Guided Permanent Implantation of Peripheral Nerve Stimulation (PNS) System: 

Original Cases and Outcomes 
Abram H. Burgher, M.D., burgher.abram@mayo.edu

1
, Matthew J. Pingree, MD

2
, Elizabeth A. Huntoon, 

M.D.
3
 and Marc Huntoon, MD

4
, (1) Department of Anesthesiology, Mayo Clinic, Rochester, MN, (2) 

Departments of Anesthesiology, Neurology, and PM&R, Mayo Clinic, Rochester, MN, (3) 

Anesthesiology, Mayo Clinic, Rochester, MN, (4) Anesthesiology/Pain Medicine, Mayo Clinic, 

Rochester, MN  

Background and Objectives: Peripheral nerve stimulation (PNS) is utilized in the treatment of peripheral 

neuropathic pain resistant to conservative treatment. PNS electrode placement required an open surgical 

approach in the past. Recently, ultrasound guidance for percutaneous electrode placement was studied in 

an anatomical model (1,2). We report the first case series of patients who underwent PNS implantation 

with ultrasound-guided PNS electrode placement. Methods: After institutional review board (IRB) 

approval, the medical records of five patients who underwent percutaneous ultrasound-guided peripheral 

nerve stimulation electrode trial and/or permanent implantation were retrospectively studied. Bilateral 

radial nerve implants were placed in one patient. In the remaining patients, unilateral radial nerve, 

unilateral ulnar nerve, unilateral median nerve, and unilateral tibial nerve stimulation electrode(s) were 

placed utilizing a 14-7 MHz high frequency linear transducer. Results: Patient #1 had one episode of 

lead migration of a radial electrode requiring revision and placement of a second electrode. Patient #2 

had two perpendicular radial nerve leads placed bilaterally. Patient #3 had median nerve stimulation trial 

via percutaneous placement resulting in excellent paresthesia coverage but no analgesia. The lead was 

later removed without incision being made. Patient #4 had a tibial nerve electrode placed. Patient #5 had 

dual lead ulnar nerve placement. All but patient #3 underwent permanent implantation of a pulse 

generator in addition to electrodes as described above. Conclusions: Ultrasound imaging facilitated 

peripheral nerve electrode placement in 5 patients. The single patient who did not experience analgesia 
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despite paresthesia coverage avoided surgical incision. The other 4 patients had sustained analgesia, 

with dual lead placement required in upper extremity patients. An ultrasound-guided, minimally 

invasive approach allows a trial of stimulation prior to permanent implantation and may reduce 

unnecessary incision and explantation in some patients. Longitudinal study of outcomes and prospective 

trials are needed to substantiate this treatment. 

References: 1. Huntoon MA, Hoelzer BC, Burgher AH, Hurdle MFB, Huntoon EA. Feasibility of 

ultrasound guided percutaneous placement of peripheral nerve stimulation electrodes and anchoring 

during simulated movement: Part Two, Upper extremity. Reg Anes Pain Med (in press). 2. Huntoon 

MA, Huntoon EA, Obray JB, Lamer TJ. Feasibility of ultrasound guided percutaneous placement of 

peripheral nerve stimulation electrodes in a cadaver model: Part One, Lower extremity. Reg Anes Pain 

Med (in press). 

Funding: None  

 

127 
Complete Resolution of Complex Regional Pain Syndrome Type I Using Spinal Cord Stimulation: 

Where Is the Neural Switch? 
Kayode A. Williams, M.D., MBA, FFARC, kwilli64@jhmi.edu, Anesthesiology and Critical Care 

Medicine, Division of Pain Medicine, Johns Hopkins School of Meidicine, Baltimore, MD  

Introduction: Complex regional pain syndrome type I (CRPSI) is a neuropathic pain disorder of unclear 

etiology. 1, 2 It commonly follows a trivial injury and is characterized by spontaneous pain manifesting 

regionally that is disproportionate to the inciting event. Associated CRPSI signs and symptoms include 

allodynia, hyperalgesia, edema, sudomotor, vasomotor abnormalities, and trophic changes. 3, 4 

Although multiple modalities exist to treat CRPSI, significant disability, diminutions in quality of life, 

and reductions in overall health often accompany the syndrome. A CRPSI case where spinal cord 

stimulation (SCS) was used for pain management with complete resolution of symptoms one month 

following implantation such that stimulation was discontinued is presented. Case Report: A 57 year old 

male in good health suddenly developed severe [VAPS=9; verbal analog pain scale (VAPS) 0 = no pain, 

10 = worst pain imaginable] deep throbbing right foot pain. He denied an inciting event. Physical 

examination revealed an antalgic gait, swelling, erythema, increased sweating, dysesthesia, and 

allodynia. A diagnosis of CRPSI was made based upon clinical presentation and IASP diagnostic 

criteria. He was treated with gabapentin, nortriptyline and methadone, and responded transiently to 

lumbar sympathetic blocks. Following successful SCS trial and permanent implantation he experienced 

complete symptom resolution within 2 months. All oral medications were discontinued and the SCS was 

turned off. He remained symptom-free and was able to return to full-time employment. Discussion: The 

pathophysiology of CRPS remains elusive with no scientifically validated cure. However, for this 

patient the CRPSI signs and symptoms completely resolved following SCS implantation raising the 

question as to where the neural switches are located. The pathophysiological model implicates an 

interaction between the CNS and peripheral nervous systems is the most plausible explanation for the 

SCS to effect a complete ñcureò through reorganization of the disordered ñneural switches,ò further 

study is necessary. 

References: Bibliography: 1.Stanton-Hicks M, Baron R, et al. Complex Regional Pain Syndrome: 

guidelines for therapy. Clin J Pain 1998; 14:155-166 2.Janig W, Baron R. Complex regional pain 

syndrome is a disease of the central nervous system.Clin Auton Res 2002; 12: 150-164. 3.Stanton ï

Hicks M, Janig W, Hassenbusch S, et al. Reflex sympathetic dystrophy: changing concepts and 

taxonomy. Pain 1995; 63: 127-133. 4.Harden RN, Bruehl S, Stanton-Hicks M et al. Complex regional 

pain syndrome: are the IASP diagnostic criteria valid and sufficiently comprehensive? Pain.1999; 81(1-

2):147-154. 
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128  
Peripheral Field Stimulation in a Patient with  Chronic Low Back Pain: A Case Report 
Kaipo T. Pau, M.D., kpau@partners.org

1
 and Louis Pau, M.D. 

2
, (1)Physical Medicine and 

Rehabilitation, Spaulding Rehabilitation Hospital/Harvard Medical School, Cambridge, MA, (2)Pain 

Center of Kansas, Topeka, KS  

Setting: Outpatient Pain Clinic. Patient: 74 year-old male with failed back syndrome and chronic low 

back pain responding to the placement of a peripheral stimulating electrode placed along the sacroiliac 

joint. Description: The patient failed conservative management and underwent multiple surgeries and 

procedures since 1994. In our clinic, a combination of interventional and conservative treatments, 

including a spinal cord stimulator trial, did not provide relief. After this failed, the electrode was placed 

along the sacroiliac joint, which alleviated the patient's low back pain. Discussion: Although 

controversial, the sacroiliac joint, a true synovial joint, has been implicated as a cause for chronic low 

back pain. However, assessing for sacroiliac pain can present a challenge as there are many other 

potential pain generators and the clinical and diagnostic work-up may not suggest sacroiliac etiology. In 

the treatment for those suffering from chronic low back pain, spinal cord stimulators are being 

increasingly used. Common indications for SCS implantation include the treatment of neuropathic pain 

and axial back pain when conservative measures have failed. Peripheral nerve stimulation involves 

placing an electrode along the course of a specific painful peripheral nerve. It has been published in the 

literature for chronic pain related to headache. The sacroiliac joint is innervated by multiple lumbosacral 

roots, and thus a peripheral nerve stimulator will not be able to course a specific nerve. Conclusion: 

There are no known studies in the literature in the use of peripheral field stimulation to treat sacroiliac 

joint pain. In this case report, we present a male who has successfully responded to peripheral 

stimulation of the sacroiliac joint after a trial of a spinal cord stimulator was not able to alleviate his 

pain. Future studies are needed to determine if peripheral stimulation of the sacroiliac joint will be a 

useful treatment of sacroiliac pain. 

References: Selection of Spinal Cord Stimulation Candidates for the Treatment of Chronic Pain. 2008. 

Pain Medicine. 9: S82-S92. 
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129 
Cervical Spinal Cord Stimulation: A Useful Intervention in a Patient Suffering from 

Mitochondrial Complex IV Disease with  Diffuse Limb Pain 
Salim M. Hayek, Salim.Hayek@Uhhospitals.org and I. Elias Veizi, Anesthesiology, Division of Pain 

Medicine, University Hospitals Case Medical Center, Case Western Reserve University, Cleveland, OH 

Introduction: Mitochondrial diseases are complex disorders that affect multiple systems and as such can 

have varied phenotypic presentation
1
. Neuropathic pain is a common feature of mitochondrial disorders, 

as a result of degenerative nerve changes. Muscle aches and abdominal pain/dysmotility are also 

common features. Each of the four complexes of the mitochondrial respiratory chain can be affected but 

most common are complex II and complex IV defects
2
. The case presented here is an exception due to 

the rarity of adult presentation and slow progression of this form of the disease and the response of the 

diffuse neuropathic pain to a novel technique of spinal cord stimulation (SCS) in cervical epidural space 

with resultant four-limb coverage
3
. Purpose: To report successful management of diffuse neuropathic 

pain affecting upper and lower extremities as a result of mitochondrial complex IV disease presenting in 

adult life. Methods: Case Report. Authors have complied with HIPAA and have obtained signed 

authorization. Results: A 47 year old female was diagnosed with mitochondrial degenerative disorder, 

complex IV, by means of muscle biopsy 6 years ago. Initial presentation was that of chronic abdominal 

pain and motility problems. A year ago patient developed diffuse neuropathic-like pain in all her 

extremities. After failing conservative medical management, cervical SCS was implemented with very 

good results. Her pain scores improved from 7/10 to 10/10 to reporting 1/10 to 2/10. Her functional 
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capacity was dramatically improved as demonstrated by improvement of the Pain Disability Index (PDI) 

score from 60/60 before the intervention to 8/60 two months post intervention. Consumption of opioids 

decreased dramatically. Discussion: We have previously described successful 4-limb neurostimulation 

with cervical neuroelectrodes. This technique proved useful in this case of diffuse neuropathic pain 

associated with mitochondrial disorder. To the best of our knowledge, no reports of successful SCS exist 

in cases of mitochondrial disorders. 

References: 1. Zeviani M, Carelli V: Mitochondrial disorders. Curr.Opin.Neurol. 2007; 20: 564-71 2. 

Robinson BH: Lactic acidemia and mitochondrial disease. Mol.Genet.Metab 2006; 89: 3-13 3. Hayek 

SM. Four extremity spinal cord stimulation using lower cervical epidural octapolar neuroelectrodes. 

Anesthesiology ASA Meeting. 2006. Ref Type: Abstract  
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130 
Cerebrospinal Fluid Aspiration from a Cervical Zygapophysial Joint 
Gabriel Rodriguez, M.D., rodriguez.gabriel@mayo.edu and Michael Osborne, M.D., Anesthesiolgy & 

Pain, Mayo Clinic Jacksonville, Jacksonville, FL 

Case Report: A 62-year-old female with an 8-month history of neck pain following a motor vehicle 

accident presented for evaluation. Her cervical spine MRI showed left C3-C4 facet arthropathy with 

marrow edema and mild facet synovitis. The cervical spinal cord was normal with no syrinx or other 

noted abnormality of the meninges. We proceeded with a left C3-C4 facet injection. Flouroscopy was 

used to visualize the left C3-C4 facet joint from a lateral approach. Following local analgesia a 25-

gauge, 1.5 inch needle was passed under intermittent fluoroscopy into the posterior lateral aspect of the 

left C3-4 facet using a direct lateral approach. At this point, aspiration revealed 2 mL of clear fluid. The 

needle was removed from the joint, repositioned slightly and again advanced into the joint. Once again 

aspiration revealed 2 mL of clear fluid. An anterior-posterior flouroscopy image demonstrated 

appropriate needle tip placement within the lateral aspect of the left C3-C4 joint. Next 1 mL of 

Omnipaque was injected under direct fluoroscopic visualization which revealed a myelographic 

appearance. Thus, the needle was withdrawn and the procedure was terminated. The patient's case was 

reviewed at our institution's multidisciplinary spine conference - the consensus being that the procedure 

was performed in a correct manner and the antecedent cervical MRI provided no clues regarding the 

pathophysiology that allowed CSF to be aspirated from the joint. Conclusion: During the performance of 

cervical facet injections due vigilance must be exercised to avoid complications. Regardless, physical 

anomalies may exist that could cause inadvertent iatrogenic injury if not recognized. The authors 

recommend strict adherence to a systematic procedural approach.
1
 

References: References: 1. Czervionke LF, Fenton DS. Facet Joint Injection and Medical Branch Block. 

In, Image-Guided Spine Intervention. Saunders. 2003. p22-31. 
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131 
Facet Joint Synovitis: A Possible Etiology of Corticosteroid Responsive Z-Joint Mediated Pain 
Julie Levine, DO, jlevin2@emory.edu, Michael Schaufele, MD and Dan Marin, MD, Anesthesia, Emory 

University, Atlanta, GA 

Background: The pathology of z-joint mediated lower back pain remains unknown. These joints can be 

affected by inflammatory arthridities, osteoarthritis, capsular inflammation, etc. ISIS Guidelines state 

that lumbar medial branch blocks (MBB) should replace intra-articular injections when diagnosing 

lumbar z-joint mediated pain. MBB are not therapeutic. Although intra-articular injections are not 

supported as the preferred diagnostic block, the therapeutic role of intra-articular injections with 

corticosteroids remains uncertain. No previous study has looked for a correlation between z-joint 

synovitis and symptomatic relief from an intra-articular corticosteroid injection. Methods: This 
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retrospective cohort study analyzed symptomatic relief of patients who underwent z-joint corticosteroid 

injections for lower back pain. Synovitis, measured by joint aspiration, at the time of injection was 

documented in the procedure note. Pre-procedure pain scores were documented for all patients using a 

visual analog scale (VAS). Post-procedure VAS scores were obtained at the follow-up visit (~two weeks 

after injection). All fluoroscopically guided lumbar z-joint corticosteroid injections, performed by one 

interventionalist, in 2005 at a large academic institution were reviewed (n=99). Results: Of 99 patients, 9 

had documented synovitis. 68 patients in the non-synovitis group either did not have pre- or post- VAS 

scores documented. Three of the patients with synovitis either did not have pre- or post- VAS scores. In 

total, 28 patients charts were complete (non-synovitis, n=22; synovitis, n=6). There was no statistical 

difference between the two groups baseline VAS scores (p=0.13). There was no statistical difference in 

the average change in VAS scores between the two groups (p=0.735), although VAS scores improved in 

both groups. Conclusion: This study failed to show a difference between improvements in pain scores 

for the patients who had z-joint synovitis versus those who did not. Failure to show a difference when a 

difference is actually there could have occurred due to incomplete data. A prospective study is 

recommended. 

References: Barnsley, L. (1994). Lack of Effect of Intraarticular Corticosteroids for Chronic Pain in the 

Cervical Zygapophyseal Joints. NEJM 330: 1047-1050. Bogduk, N. (2004). Practice Guidelines Spinal 

Diagnostic and Treatment Procedures International Spine Intervention Society. 47-65. Carragee, E. J. 

(2005). Persistent Low Back Pain. NEJM 352: 1891-1898. Carrette S, Marcoux S, Truchon R, et al. 

(1991) A controlled trial of corticosteroid injections into facet joints for chronic low back pain. NEJM 

325: 1002-7. Dreyfuss P, Dreyer S. (2003). Lumbar zygapophyseal (facet) joint injections. The Spine 

Journal 3: 50S-59S. Nelemans PJ, deBie RA, deVet HC, Sturmans F. Injection therapy for subacute and 

chronic benign low back pain. Spine 2001; 26:501-15. 
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Successful Treatment of Refractory Pudendal Neuralgia with  Pulsed Radiofrequency 
Ellen E. Rhame, MD, ellen.rhame@nyumc.org
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MD
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, (1) Anesthesiology, NYU Hospitals Cener, New York, NY, (2) Obstetrics and Gynecology, NYU 

Langone Medical Center, NY Pelvic Pain and Minimally Invasive Gyencologic Surgery, PC Obstetrics 

and Gynecology, New York, NY  

Pudendal neuralgia (PN) involves severe, sharp pain along the course of the pudendal nerve. Current 

therapies include medical management, nerve blocks, decompression surgery, and neuromodulation. The 

ideal management for PN has not been determined. We present a case of a female with 1.5 years of 

sharp, burning pain of the left gluteal and perineal regions. She could not sit for longer than 10-

15minutes. Sacroiliac joint, epidural, and piriformis injections did not improve her pain. She had tried 

physical therapy, occupational therapy, message, and acupuncture but the pain persisted. Medication 

treatment with oxycodone-acetaminophen, extended release morphine sulfate, amitriptyline, and 

gabapentin provided only minor relief and she had failed other multianalgesic therapy. She had been 

unable to work at her desk job for over a year. She had a positive response to 2 diagnostic pudendal 

nerve blocks with lidocaine that provided pain relief for several hours. This patient elected to undergo 

pulsed radiofrequency (PRF) of the left pudendal nerve in hopes of achieving a longer duration and 

improved pain relief. PRF was carried out at a frequency of 2 Hz and a pulse width of 20 milliseconds 

for duration of 120 seconds at 42 degrees Celsius. After the procedure she reported tolerating sitting for 

4-5 hours. At 5 months follow up she felt motivated to return to work. At one and a half years after the 

procedure she is only taking oxycodone-acetaminophen for pain relief and still has good sitting 

tolerance. To our knowledge PRF for the treatment of PN has not been reported elsewhere in the 

literature. PRF is a relatively new procedure. Current literature suggests that PRF delivers an 

electromagnetic field, which modifies neuro-cellular function without cellular destruction. We conclude 
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that PRF of pudendal nerve offers promise as a potential treatment of PN that is refractory to 

conservative therapy. 

References: 1. Benson J, Griffis K. Pudendal Neuralgia, a severe pain syndrome. American Journal of 

Obstetrics and Gynecology. 2005 May;192:1663-8. 2. Cahana A, van Zundert J, Macrea L, van Kleef M, 

Sluitjer M. Pulsed radiofrequency: Current Clinical and Biological Literature Available. Pain Medicine. 

2006;7(5):411-23. 3. Van Zundert J, deLouw AJA, Joosten EAJ, et al. Pulsed and continuous 

radiofrequency current adjacent to the cervical dorsal root ganglion of the rate induces late cellular 

activity in the dorsal horn. Anesthesiology. 2005;102:125-31. 
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Peripheral Nerve Stimulation of the Genitofemoral/ilioinguinal Nerve: A Novel Technique 
Salim M. Hayek, Salim.Hayek@Uhhospitals.org
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2
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(1)Anesthesiology, Division of Pain Medicine, University Hospitals Case Medical Center, Case Western 

Reserve University, Cleveland, OH, (2)Department Pain Management, Cleveland Clinic, Cleveland, OH  

Background and Purpose: Genitofemoral and ilioinguinal neuralgias are painful peripheral neuropathies 

that can occur commonly following lower abdominal surgeries. Treatment of these conditions is often 

difficult and at times requires application of neuromodulation techniques. Purpose: To report successful 

coverage of the genitofemoral and iliioinguinal nerves through placement of a percutaneous cylindrical 

octapolar neuroelctrode. Study Design. Case Report. Authors have complied with HIPAA. Results: Two 

male patients with presented with refractory ilioinguinal/genitofemoral neuralgias following inguinal 

herniorrhaphies had failed conservative medical management with limited response to medications and 

nerve blocks. One patient also underwent spinal cord stimulation with partial coverage (above the 

inguinal ligament) of the painful area. Prior reported neurostimulation techniques involved subcutaneous 

peripheral field stimulation around the scar area1. This technique was attempted in both patients during 

neurostimulation trial, however, paresthesiae were not obtained in the skin of the upper and medial part 

of the thigh, the root of the penis and the scrotum. The needles were then directed deep toward the pubic 

tubercle and the lead was threaded. In both cases, the lead appeared to follow the path of the 

ilioinguinal/genital branch of the genitofemoral nerve2. Patients had successful trials and subsequently 

underwent permanent implantation of the peripheral nerve stimulators. No complications occurred. 

Discussion: We here describe a simple method of peripheral nerve stimulation of the ilioinguinal and 

genitofemoral nerves. The technique may be further refined by combining ultrasonography with 

fluoroscopy. 

References: 1. Stinson LW et al., Neuromodulation 4: 3 (2001) 99-104 2. Ter Meulen, BC et al., Clinical 

Neurology and Neurosurgery 109 (2007) 535ï537 
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Is it Possible That Paresthesia of Spinal Cord Stimulation Is Concentrated on Only Severe Painful 

Region in Unilateral Pain? 
Osamu Morikawa, Dr, morikawao@yahoo.co.jp, Anesthesia, Mitsu Hospital, Tatsuno, Japan  
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Introduction: Spinal cord stimulation (SCS) is a therapeutic method applied in a variety of chronic pain 

states. An important requirement for the success of SCS therapy is that the paresthesia generated by 

electrical stimulation of the spinal cord must cover the entire painful area. So far, we have tried to treat 

unilateral pain by single electrode SCS. However, we have encountered some cases that the paresthesia 

covered the painful area in part or the paresthesia covered not only severe painful area but also slight or 

no pain region. Patients expected the paresthesia to cover whole painful area and more in the severe 

painful area, otherwise it was regarded as discomfort. Purpose: To concentrate the paresthesia on only 

limited painful region. Materials and Methods: Ten cases of unilateral pain caused by postherpetic 

neuralgia (PHN) or persistent acute herpes zoster pain. Two parallel quadripolar electrode arrays were 

placed on unilateral side at a small distance from each other (1-2mm) with the tips of each array placed 

with staggering the electrodes. Results: In all cases the paresthesia covered the whole painful area and 

were concentrated to severe painful area not a wide range. The paresthesia from an electrode array 

located to inter side covered proximal area in the painful region and one located to outer side covered 

distal area. Conclusions: The electrical field has a limited extent in tripolar stimulation, further in 

ñguarded cathodeò stimulation (+, -, +). In our hypothesis, this limited extent is more concentrated by 

using ñdouble guarded cathodeò stimulation to form a triangle overlapped by two guarded cathode 

stimulation. There have been no reports that the idea of the formation of triangle overlapped by two 

triangles produced by two guarded cathode of SCS to limit the electrical field. We will introduce this 

technique as a new approach for SCS therapy. 

References: Alo KM, Holsheimer J. New trends in neuromodulation for the management of neuropathic 

pain. Neurosurgery 2002; 50(4):690-704. Oakley JC, Espinosa F, et al. Transverse tripolar spinal cord 

stimulation: Results of an international multicenter study. Neuromodulation 2006; 9(3):192-203. 

Funding: None  

 

135 
Variations of the Artery of Adamkiewicz and Its Clinical Implications for Interventional Pain 

Management: A Preliminary Cadaveric Dissection Study Report 
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Introduction: The artery of Adamkiewicz (AoA) typically originates from one of the left thoracolumbar 

segmental arteries to supply the lower spinal cord, and is of enormous clinical importance. Its damage or 

injection with particulate steroids has been reported to result in anterior cord syndrome. This study's 

goal was to investigate variations in branching of the AoA in order to enhance awareness among 

clinicians. Methods: The blood supply of the anterior spinal cord blood was investigated via anterior 

dissection of 29 ethnically diverse cadavers. The AoA level and side of origin, length, and the presence 

of secondary and tertiary radicular arteries were documented. (Fig.1) Results: All AoAs originated from 

T9 to L3 spinal levels (Fig.2). Seven (24.13%) had a lumbar origin. Right-sided AoAs occurred in 6 

cadavers (20.69%) and had a suggestive gender and ethnic distribution. Four of 15 (26%) females, but 

only 2 of 12 males (14.29%) had right-sided AoAs. One of 10 (10%) African American, 1 of 6 (16.67%) 

Hispanic, and 4 of 13 (30.77%) Caucasian cadavers exhibited this condition. Secondary radicular 

arteries were also identified in nine cadavers (8 thoracic, 1 lumbar), and a tertiary anterior radicular 

artery was identified in two cadavers (1 thoracic, 1 lumbar). A statistically significant correlation 

(r=0.84 p<.0001, Fig.3) was found between the length of the AoA and its level of origin (T9-L3) with 

AoA length increasing cranial to caudal. Conclusion: The AoA arose from a thoracic segmental artery in 

75.86% of cases (N = 29). Additional anterior radicular arteries occurred in 37.93% of cases. AoAs 

originating in the lumbar spinal levels were significantly longer than those originating in the thoracic 
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levels. This unexpected relationship between spinal level and length is unreported. Suggested gender 

and ethnic differences in AoA location deserve further research to expand the sample size and to 

establish statistical significance. 

References: 1. Houten JK, Erico TJ. Paraplegia after lumbosacral nerve block; report of three casses. 

Spine J 2002;2(1):70-5 2. Biglioli P, Roberto M, Cannata A, et al: Upper and lower spinal cord blood 

supply: The continuity of the anterior spinal artery and the relevance of the lumbar arteries. J. Thorac 

Cardiovasc Surg 2004;127:1188-92 3. Rodriguez-Baeza A, Muset-Lara A, Rodriguez-Pazos M, et al: 

The arterial supply of the human spinal cord: a new approach to the arteria radicularis magna of 

Adamkiewicz. Acta Neurochir 109:5762,1991 
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Suboccipital Decompression: A Retrospective Analysis of a Novel Technique for the Treatment of 

Occipital Neuralgia 
Rafael Justiz, MD, rafael.justiz@ttuhsc.edu, Victor Taylor, MD, Gabor Racz, MD, Gentian Meta, MD 

and Laurie W. Lazott, MD, Department of Anesthesiology & Pain Management, Texas Tech University 

Health Science Center, Lubbock, TX  

Introduction: Occipital neuralgia is a common cause of headache that remains a treatment challenge. 

There are reports that occipital neuralgia responds well to greater and lesser occipital nerve blocks. 

However, patients rarely receive lasting relief from these injections
1
 and often fail conservative 

management. Currently, there are no studies investigating fluoroscopic guided injections into the 

suboccipital compartment for treatment of occipital neuralgia. We performed a retrospective study of 29 

patients with confirmed occipital neuralgia diagnosed by physical exam. We investigated whether this 

injection can provide both temporary and sustained pain relief, decreased analgesic use, and improved 

quality of life. Methods and Materials: (IRB# L08-028) Patients were placed prone with neck in flexion. 

The nuchal line was identified under fluoroscopy; skin was entered 2 cm lateral to the midline nuchal 

ridge. A 22G 1 1/2 inch blunt needle was advanced towards the arch of C1 and needle position was 

confirmed on lateral view. Contrast agent was injected to verify correct needle placement and 10 mL of 

local anesthetics/steroids was injected. Results: The pretreatment NRS pain scores decreased from 

7.9/10 to 0.8/10 immediately post-treatment. Fifteen of 29 patients received more than one treatment 

(M=1.7). Analgesic use decreased in 14 of 25 patients (56%). ADLs improved in 15 of 25 patients 

(60%). Pain was decreased greater than 50% of baseline at each follow-up interval, with follow-up NRS 

M=3/10 remaining significantly lower than pre treatment, t (28) = 9.9 (p < 0.0000000027). Treatment 

effects were not significantly related to gender or age. Conclusion: Blockade of either the greater, lesser 

and/or third occipital nerves in the suboccipital compartment via suboccipital decompression was 

effective in reducing NRS pain score by greater than 50% at 4, 12 and 24 week follow-up. Additionally, 

analgesic consumption and ADLs improved. This study supports suboccipital decompression in treating 

occipital neuralgia. 

References: 1. Naja ZM et al. Repetitive Occipital Nerve Blockade for Cervicogenic Headache: 

Expanded Case Report of 47 Adults. Pain Practice, 01-Dec-2006; 6(4): 278-84 2. Tubbs RS et al. 

Landmarks for the Identification of the Cutaneous Nerves of the Occiput and Nuchal Regions. Clinical 

Anatomy 2007, 20:235ï238. 3. Gille O et al. Surgical Treatment of Greater Occipital Neuralgia by 

Neurolysis of the Greater Occipital Nerve and Sectioning of the Inferior Oblique Muscle. Spine 2004, 

Vol 29, Number 7, pp 828ï832. 
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Many patients with chronic daily headaches (CDH) report features of more than one type of primary 

headache. Despite a favorable experience with a variety of headache types, there is little evidence 

existing about the effects of greater occipital nerve (GON) block in treatment of intractable CDH. 

Moreover, the underlying mechanism of action is not yet understood. We retrospectively describe 46 

patients with CDH who had failed pharmacological therapies. Demographic data, headache history and 

features were documented. The diagnoses were based on the International headache Society ï ICHD 2 

classification. Of the 46 patients; 16 had migraine, 3 had tension-type, 1 had cluster headache and the 

other 26 had multiple component headache. Patients received bilateral GONB (1.0 cc of 0.75 % 

bupivacaine and 6 mg betamethasone, each side), which was repeated depending upon response. We 

evaluated headache intensity (10-point visual analog scale) and frequency before and after treatment. 

Follow up period ranged between 1 to 16 months. When compared to the values before treatment, the 

mean number of headaches per week reduced from 4.9 +/- 2.4 to 2.4+/-2.7 ((P < 0.001), mean headache 

intensity reduced from 7.4+/-1.7 to 3.5+/-2.3 (P < 0.003). The response rate did not differ between 

headache types. Tenderness over the GON was strongly predictive of outcome, and medication overuse 

component did not. The mean time for response initiation was 77 +/- 128.1 hours and the response lasted 

for 123.6 +/- 97 days. Twelve (33%) patients reported soreness and 8 (17.3%) reported an increase in 

headache intensity for a short (< 24 hrs) period. Our results show that the GON block is a useful 

therapeutic tool in the treatment of intractable CDH regardless of different components of headache 

types and is generally well tolerated. We hypothesize that the underlying mechanism of action involves 

a common pathway of central sensitization. 

References: Busch V, Jakob W, et al. Occipital nerve blockade in chronic cluster headache patients and 

functional connectivity between trigeminal and occipital nerves. Cephalalgia. 2007 Nov;27(11):1206-14. 

Epub 2007 Sep 10. Naja ZM, El-Rajab M, et al. Occipital nerve blockade for cervicogenic headache: a 

double-blind randomized controlled clinical trial. Pain Pract. 2006 Jun;6(2):89-95. Afridi SK, Shields 

KG, et al. Greater occipital nerve injection in primary headache syndromes--prolonged effects from a 

single injection. Pain. 2006 May;122(1-2):126-9. Epub 2006 Mar 9. 
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138 
Use of Intraoral Cryoneuroablation for the Treatment of Intractable Posterior Tongue Pain in a 

Patient with  Glossopharyngeal Neuralgia 
Rafael Justiz, MD, rafael.justiz@ttuhsc.edu, Camden Kneeland, MD and Laurie W. Lazott, MD, 

Department of Anesthesiology & Pain Management, Texas Tech University Health Science Center, 

Lubbock, TX  

Introduction: The glossopharyngeal nerve is a mixed motor and sensory nerve that provides sensation to 

the middle ear, posterior third of the tongue, pharynx, and the palatine tonsils. Neuralgia involving this 

nerve can be severely debilitating. Treatment options are often limited to topical anesthetics and 

adjuvant medications, all with potential side effects. Radiofrequency ablation or chemical neuroablation 

risk neuromas, neuritis and motor blockade. The traditional interventional approach enters at the styloid 

process. The size of the cryoneuroablation probe may make this approach undesirable
1
. Damage to the 

carotid artery, vagus, hypoglossal, and spinal accessory nerves can occur at the entry site, as can 

unsightly hypopigmentation and frostbite. We present a case of a 75 year old male with a six year 

history of posterior left tongue pain described as intermittent, lancinating, and burning. Multiple 

procedures including sphenopalantine ganglion blocks failed to provide relief. A diagnostic 

glossopharyngeal nerve block via the intraoral approach provided 3 hours of 100% pain relief. 

Cryoneuroablation via the same route was then performed. Materials and Methods: The patient was 

placed in the supine position with his tongue retracted medially. The left inferior tonsillar pillar was 

anesthetized, a 14-gauge angiocatheter was advanced approximately 3mm. A 1.4 mm cryoneuroablation 

probe was inserted, sensory stimulation was achieved at 0.4 V. Stimulation was consistent with the 
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distribution of the patient's pain. Cryoneuroablation was performed with two three-minute cycles. 

Results: Pain was decreased >95% immediately following the procedure. On follow up, the patient 

reported >75% sustained relief for six weeks. Pain relief continued at >50% for three months. The 

patient's pain then returned to baseline. Conclusions: Intraoral glossopharyngeal cryoneuroablation is a 

viable alternative for treating glossopharyngeal neuralgia. This approach provides a selective 

localization of the glossopharyngeal nerve and avoids unwanted neuroablation of surrounding nerves 

compared to the extraoral approach. 

References: 1. Trescot AM. Cryoanalgesia in interventional pain management. Pain Physician 2003; 

6:345-360. 2. Waldman SD. Glossopharyngeal nerve block. In: Pain Management, vol 2. Philadelphia, 

Saunders, 2007 p 1161-1165. 
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Introduction: Sacroiliac joint (SIJ) pain syndrome is a complex pain condition affecting patients with 

axial lower back pain, exhibiting a prevalence between 15% to 25%
1,2

. The aim of this pilot study is:1) 

To compare the effectiveness of conventional (RF) verses cooled (RF) "SInergy" treatment for (SIJ) 

complex pain syndromes and 2) To stimulate and generate further research into the diagnosis and 

treatment modalities of this challenging and complex pain disorder
3,4

. Method: Four patients suffering 

presumably with a diagnosis of (SIJ) complex pain syndrome were enrolled. All patients were treated 

first with conventional (RF) targeting the nerve branches responsible for the posterior innervation of the 

(SIJ) and nearby complex structures including; denervation of the dorsal medial branches of L4, dorsal 

branches of L5 and lateral branches of S1,S2,S3. Assessment of the pre and post innervation changes in 

pain scores (VAS), pain diagrams ,provocative testing, reduction of opioids and adjuvants. Consumption 

and Owestry disability scores and quality of life scores were done. Results: 3 patients experienced 

significant pain reduction (>75% VAS)and pain relieve for longer periods (>1 year), when exposed to 

SInergy.1 patient exhibited good pain relief (>50% VAS), who previously failed to respond to 

conventional RF. Improvements in the quality of life scoring evidenced by SF-36, and disability scores 

(Owestry) were also achieved in addition to significant reduction of opioid consumption, in the Synergy 

treated group. Conclusions: SInergy denervation of SIJ can significantly reduce pain scores VAS, 

opioids, and adjuvant consumption. Improved quality of life predictors and disability scores are shown 

when compared to conventional RF. This is due to the generation of large volume lesions due to cooling 

the tissue adjacent to the electrodes, allowing for greater heat dissipation, producing consistency in the 

lesion size and shape. Randomized controlled trials are needed to further evaluate its efficacy. 

References: 1- Cohen S, Sacroiliac joint pain; A comprehensive review of anatomy ,diagnosis and 

treatment; Anaesth Analg 2005;101:1440-53 2-Cohen S, Abdi S, lateral branch blocks as a treatment for 

sacroiliac joint pain: a pain study ; Reg Anaesth pain Medicine;2003;28;2;113-119 3-Ying Way, Willard 

F, Carreiro J, Dreyfus P, Sensory stimulation-guided sacroiliac joint radiofrequency neurotomy: 

technique based on neuroanatomy of the dorsal sacral plexus:Spine 2003 Oct 15;28(20):2419-25 4-



American Academy of Pain Medicine 
25

th
 Annual Meeting ï Honolulu, Hawaii 

Page 27 of 116 

 

Vallejo R, Benyamin RM, Kramer J, Stanton G, Joseph NJ. Pulsed radiofrequency denervation for the 

treatment of sacroiliac joint syndrome , Pain Med. 2006 Sep-Oct;7(5):429-34 

Funding: None  

 

140  
An Alternative Technique to the Piriformis Injection  
Rafael Justiz, MD, rafael.justiz@ttuhsc.edu

1
, Rajesh K. Singh, BA

2
 and Laurie W. Lazott, MD

1
, (1) 

Department of Anesthesiology & Pain Management, Texas Tech University Health Science Center, 

Lubbock, TX, (2) Saint Louis University School of Medicine, St. Louis, MO  

Introduction: It has been estimated that 10% of sciatica is due to piriformis syndrome
1
. Injection of local 

anesthetic and steroid is a common treatment. However, these injections can be limited in patients with 

contrast allergy. In cases of known allergy, the injection can be performed without fluoroscopy; however 

this decreases the effectiveness of the block. Materials and Methods: (IRB#L09-001) We conducted a 

retrospective study of ten patients where air, rather than contrast dye, was used for piriformis injection. 

Patients were placed prone; the target site was identified via fluoroscopy at the superior junction of the 

femoral head/acetabulum and midway between the greater trochanter and sacrum in an AP view. A 22G 

3 ½ inch spinal needle was placed in a co-axial view and the needle was advanced until it entered the 

piriformis muscle. Two milliliters of air were injected to visually confirm an air myogram, followed by 

injection of contrast dye to re-confirm correct placement. Six milliliters of local anesthetic and steroid 

were injected. Results: In all cases, air effectively delineated the piriformis muscle, confirmed by 

contrast dye injection. Pain scores decreased following all procedures, pre-median 7.5 (3-10 range) and 

post-median 0.5 (0-4 range). All patients reported increased activities of daily living at 1, 3 and 6 

months. No complications were noted. Conclusion: This is the first case series described, demonstrating 

that air can act as a contrast agent to correctly delineate the piriformis muscle. This technique offers 

several advantages. The risk of allergic reaction to contrast dye is eliminated. Air does not obscure the 

view of the piriformis muscle, which may occur after multiple failed injections of radiocontrast dye. The 

use of air for localization of the piriformis muscle may be a safe and effective alternative to the use of 

traditional radiocontrast dyes and reduces cost. 

References: 1. Bernard TN Jr, Kirkaldy-Willis WH. Recognizing specific characteristics of non-specific 

low back pain. Clin Orthop 1987; 217:266-280. 2. Frymoyer JW. Back pain and sciatica. N Engl J Med 

1998; 318(5):291-300. 
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Introduction: Sacroiliac joint pain syndrome is a complex pain condition exhibited by 15% to 25% of 

patients with chronic axial lower back pain
1,2

. Prevalence studies are complicated by diagnostic 

methodology, non validated provocative tests, physical examination findings with interpersonal 

differences, pain history of subjective bias and insensitive radiological testing
3
. Although the most 

common standard method to diagnose the sacroiliac joint as a pain generator is the intra-articular 

injection of anaesthetics with steroids, but its validity remains unproven
4
. The Aim of this pilot study is: 

1) Asses the efficacy of SInergy in treating the sacroiliac joint pain by cooled radiofrequency 




