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Background and Objectives: Chronic knee pain is common in all age groups. Some patients who fail conservative 
therapy benefit from radiofrequency neurotomy. Knowledge of the anatomy is critical to ensure a successful 
outcome. The purpose of this study was to reanalyze the innervation to the anterior knee capsule from the 
perspective of the interventional pain practitioner.

Methods: The study included a comprehensive literature review followed by dissection of 8 human knees to identi-
fy the primary capsular innervation of the anterior knee joint. Photographs and measurements were obtained 
for each relevant nerve branch. Stainless-steel wires were placed along the course of each primary innervation, 
and radiographs were obtained.

Results: Literature review revealed a lack of consensus on the number and origin of nerve branches innervating 
the anterior knee capsule. All dissections revealed the following 6 nerves: superolateral branch from the vastus 
lateralis, superomedial branch from the vastus medialis, middle branch from the vastus intermedius, infero-
lateral (recurrent) branch from  thecommon peroneal nerve, inferomedial branch from the saphenous nerve, 
and a lateral articular nerve branch from the common peroneal nerve. Nerve branches showed variable proxi-
mal trajectories but constant distal points of contact with femur and tibia. The inferolateral peroneal nerve 
branch was found to be too close to the common peroneal nerve, making it inappropriate for radiofrequency 
neurotomy.

Conclusions: The innervation of the anterior capsule of the knee joint seems to follow a constant pattern making 
at least 3 of these nerves accessible to percutaneous ablation. To optimize clinical outcome, well-aligned radio-
graphs are critical to guide lesion placement.
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Introduction: Effective pain relief with spinal cord stimulation (SCS) has historically been linked with paresthesias overlapping 
chronically painful areas (Schultz, et al., 2012) (Parker, Karantonis, Single, Obradovic, & Cousins, 2012). However, recent 
innovation has introduced paresthesia-free 10 kHz stimulation (HF10 Therapy), shifting focus to improved patient out-
comes. Twelve month results comparing the two therapies have been reported elsewhere (Kapural, et al., 2015). This 
study compared HF10 Therapy to traditional low frequency (~50 Hz) SCS for the treatment of chronic back and leg pain, 
with 24-month efficacy outcomes reported.

Methods: A randomized controlled pivotal trial was conducted across 11 comprehensive pain treatment centers (ClinicalTrials.
gov NCT01609972). Subjects had visual analog scale (VAS) scores of ≥ 5.0 of 10.0 cm for both back and leg pain. Subjects 
were randomly assigned (1:1) to receive HF10 Therapy or traditional low frequency SCS. The primary endpoint was re-
sponder rate, defined as ≥ 50% pain reduction.

Results: 198 subjects were randomized to receive a short-term trial SCS system (101 HF10 Therapy, 97 traditional SCS). 171 
subjects (90 HF10 Therapy, 81 traditional SCS) successfully completed the trial and were implanted. Subjects averaged 
54.9 ± 12.9 years of age, 13.6 ± 11.3 years since diagnosis, 86.6% had previous back surgery, 88.3% were taking opioid 
analgesics. At 24 months, back pain decreased to a greater degree with HF10 Therapy (7.5 cm ± 1.3 cm at baseline to 2.4 
cm ± 2.3 cm, or 66.9%) than traditional SCS (7.8 cm ± 1.2 cm at baseline to 4.5 cm ± .9 cm ,or 41.1%%, p< 0.001). Similarly, 
leg pain decreased to a greater degree with HF10 Therapy (7.1 cm ± 1.5 cm at baseline to 2.4 cm ± 2.3 cm or 65.1%) than 
traditional SCS (7.6 cm ± 1.4 cm at baseline to 3.9 cm ± 2.8 cm or 46.0%, p= 0.002). More subjects were responders to HF10 
Therapy than traditional SCS (Back pain:  .5% versus 49.3%, p< 0.001; Leg pain: 72.9% versus 49.3%, p< 0.001).

Conclusion: This study demonstrates the long-term superiority of HF10 Therapy over traditional SCS in treating both back 
and leg pain. The advantages of HF10 Therapy are anticipated to substantially impact the management of patients with 
chronic pain.

References: 
1. Schultz D, Webster L, Kosek P, Dar U, Tan Y, & Sun, M. (2012). Sensor-Driven Position-Adaptive Spinal Cord Stimulation for 

Chronic Pain. Pain Physician, 15(1):1-12.
2. Parker J, Karantonis D, Single P, Obradovic M, & Cousins MJ. (2012). Compound action potentials recorded in the human 

spinal cord during neurostimulation for pain relief. Pain, 153(3):593-601.
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Registry of Intrathecal Ziconotide Management (PRIZM) is evaluating short-term and long-term effectiveness, 
safety, and patient-reported outcomes associated with the use of intrathecal ziconotide in the clinical practice

Methods: PRIZM is an ongoing, open-label, long-term, multicenter, observational study of adult patients with 
severe chronic pain who meet ziconotide prescribing information criteria and initiate ziconotide as the sole 
agent in the pump. Enrollment in this study has closed; however, patients may remain in the study for up to 
18 months if they continue to receive ziconotide. An interim subset analysis (data as of July 10, 2015) of zi-
conotide use as the first versus second-or-later intrathecal agent in pump reports change from baseline over 
time (month 3, 6, 9, and 12) in “average pain for the past 24 hours” with an 11-point Numeric Pain Rating Scale 
(NPRS; primary efficacy endpoint).

Results: Enrollment has closed at 93 patients; data are available for these patients in this interim analysis. Sixty-one 
patients were eligible for 12-month efficacy analysis; 30 patients were still active in the study at month 12 and 
21 had NPRS scores at all data collection timepoints in this analysis (baseline and months 3, 6, 9, and 12); 13 
of 21 patients (61.9%) received ziconotide as the first agent in pump (FIP+), whereas 8 (38.1%) did not (FIP-). 
Mean (SD) baseline NPRS scores were 7.4 (1.3) and 8.3 (1.2) in FIP+ and FIP- patients, respectively. Mean percent-
age change (SE) in NPRS scores for FIP+ and FIP- patients were -19.2 (7.9)% and -12.2 (7.8)% at month 3, -30.8 
(7.2)% and -4.3 (4.0)% at month 6, -22.8 (9.3)% and -22.3 (7.4)% at month 9, and -32.7 (9.7)% and -5.4 (11.4)% 
at month 12, respectively. The most common adverse events (AEs; in ≥10% of patients overall) were peripheral 
edema (38.5% vs 0%; FIP+ vs FIP- patients, respectively), amnesia (30.8% vs 12.5%), auditory hallucination 
(30.8% vs 25.0%), nausea (30.8% vs 0%), balance disorder (23.1% vs 12.5%), headache (23.1% vs 0%), memory 
impairment (23.1% vs 12.5%), urinary tract infection (23.1% vs 0%), confusional state (15.4% vs 25.0%), diar-
rhea (15.4% vs 12.5%) , dizziness (15.4% vs 12.5%), and pruritus (15.4% vs 12.5%).

Conclusion: In this small interim subset analysis of the PRIZM database with a limited number of patients with 
NPRS scores available for all data collection timepoints up to 12 months, the data suggest that there may be 
a greater sustained treatment response for up to 12 months when ziconotide was initiated as first-line intra-
thecal therapy versus second-or-later agent in the pump. The AE profile of ziconotide was consistent with the 
prescribing information. 

Funding support provided by Jazz Pharmaceuticals.

Acknowledgment: The authors thank Douglas Milikien, MS (former contract employee for Jazz Pharmaceuticals), 
for his contributions to the development of the abstract.
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Introduction: Spinal Cord Stimulation (SCS) has relied on understanding that dorsal column stimulation-induced 
paresthesia must be generated around an area of pain to achieve pain relief. However, studies suggest that 
effective pain relief may be obtained by employing stimulation without paresthesia (1). These studies have 
focused on high rate (~10kHz) and burst stimulation programs. However, concerns have been voiced regarding 
potential for significant charging burden and decreased time before IPG replacement due to frequent recharg-
ing (2, 3). Exploratory research on subperception SCS (SPSCS) at ≤ 1.2kHz suggests that effective pain relief can 
be achieved at relatively low rates with appropriate patient selection. 

Methods: This multi-center, randomized, controlled, crossover, openlabel study (WHISPER Study, Boston Scientific 
Corporation) with a group-sequential design is currently on-going. The primary endpoint evaluates the pro-
portion of subjects with greater than 50% reduction in overall pain intensity with the use of subperception 
settings as compared with traditional SCS settings with no increase in baseline average daily medication intake 
used to treat pain. Other assessments include percent pain relief, low back pain intensity, and  quality of life. 
Key inclusion criteria include the use of Precision SCS for at least 6 months and a 30% improvement in overall 
pain intensity with its use. Subjects with significant cognitive impairment that may confound study results will 
be excluded. A total of 146 subjects at up to 25  sites will be included in this study.

Results: The accompanying report provides details of the study design, demographics, and other preliminary data 
from the study. The study is currently ongoing. 

Conclusion: This study will report the outcomes in subjects with chronic pain of the trunk and/or limbs when using 
a spinal cord stimulator (SCS) system at subperception amplitude with commercially available parameters. This 
is particularly relevant in those who prefer no paresthesia with use of their SCS system while receiving effective 
pain control.
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1. North RB., Ewend MG., Lawton MT., and Piantadosi S. “Spinal cord stimulation for chronic, intractable pain: su-

periority of “multi-channel” devices”, Pain. 1991 Feb;44(2);119-30. 
2. De Ridder D., Vanneste S., Plazier M., van der Loo E., Menovsky T. Burst spinal cord stimulation: toward paresthe-

sia-free pain suppression. Neurosurgery. 2010 May;66(5): 986-90. 
3. Al-Kaisy A., Van Buyten JP., Smet I., Palmisani S., Pang D., Smith T. Sustained effectiveness of 10 kHz high-fre-
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Objectives: Different treatment modalities in Spinal Cord Stimulation (SCS) are now available including standard 
rate, 1K, burst, anode intensification, 10K, Multiple Independent Current Control (MICC), etc. On the other 
hand, identification and analysis of clinically-relevant patient sub-populations using these different modalities, 
via mining large datasets (“Big Data”) of real word evidence (RWE) and implementation of advanced analytics, 
have not yet been conducted. We report here the largest SCS study of its kind designed to investigate real-
world, “multimodal” SCS.

Methods: This is a prospective, multi-center, global registry study (RELIEF Registry, Boston Scientific) enrolling up to 
4800 subjects at up to 150 centers. All subjects undergo a trial for pain with a commercially-approved neuro-
stimulator and followed up to 36-months. To date, programming parameters and waveform usage among 800 
patients have been collected.
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Results: Analyzed subjects used a large number of programs/waveforms from 0-30 days post-implant (10-11 pro-
grams) but stabilize by 6 months post-implant (2-3 programs). Most subjects utilized the standard SCS wave-
form (62.6%) compared to others (1k, anode intensification, burst). Seventy-two percent of subjects utilized 
multimodal SCS versus single mode (28%). Of these, approximately 90% of subjects use at least 2 modes (~10% 
use 3 or more) with most using a combination of 1 kilohertz and standard rate programs (29%).

Conclusion: This study collects and analyzes a large dataset of RWE. Subjects have so far been found to use multiple 
modalities/waveforms long-term, using a variety of options at different times each day. This initial observation 
underscores the clinical-relevance of a single device capable of multimodal SCS.
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Background: Population management provides a promising new approach to caring for people with chronic con-
ditions. It manages the entire population of patients, and individuals within this context. Analytic registries 
are used for monitoring and improving the effectiveness and outcomes of care, implementing protocols, and 
supporting care teams.

Objective: To test the feasibility and impacts of implementing population management in a pain management 
specialty practice.

Study Design: An 18-month observational cohort study including all new patients referred for pain management. 

Setting: A private, interventional pain management practice staffed by a physician-nurse practitioner team within 
the Middle Western United States (Advanced Pain Management)

Methods: A population registry was developed to enroll all new patients and to track their progress through a 
6-month cycle of care. Patient demographics, referral sources, standardized measures of pain and function, and 
treatments were collected at baseline and during scheduled follow up visits. Measures included patient-de-
rived pain rated on a 0-10 visual analogue scale (VAS), the Oswestry Disability Index, the morphine equivalent 
daily dose (MEDD), and a providerderived global score (PGS). The PGS is collected on a 0-10 VAS with controlled 
(0-1), Low (1.1- 4), Moderate (4.1-7), and High (7.1-10) segments to reflect the pain level, functional status, and 
drug use reported by each patient. The registry was used to track individual patient’s management, to assess 
care processes, to determine outcomes for patients completing a 6-month cycle of care, and to analyze subsets 
within the population.

Results: Six hundred sixteen new patients were successfully enrolled over the initial 18 months of registry use. Only 
247 (40%) completed a 6-month cycle of care. A 30% no-show rate was documented for follow-up appoint-
ments with major reasons including lack of insurance coverage and patient decisions to avoid recommend-
ed care. Remaining patients were returned to their referring physician for continuing management within 
6 months. MEDD at baseline was a strong predictor of loss to follow-up. Of the 247 patients completing a 
6-month cycle of care, 56% improved in 1 or more measures of pain, function, and their PGS.

Limitations: Six-month assessments were not available on patients who did not complete a full cycle of care. 

Conclusions: A pain population registry provided new understandings of our patient population and practice per-
formance that in turn produced positive impacts on our effectiveness and efficiency. Defining a 6-month cycle 
of care facilitated better analysis of practice processes and patient outcomes. Physician appointments became 
increasingly focused on interventional management and nurse practitioner appointments on medical man-
agement and care coordination. A protocol to follow up with no-show patients was developed, and initial 
management of patients with high baseline MEDD levels was focused on establishing a drug management 
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program. Referring physicians were educated in opioid management to reduce drug abuse-related referrals 
and subsequent no-shows. The PGS shows promise for improving the monitoring and management of chronic 
pain populations. A need for system level and inter-disciplinary cooperation to better manage this chronic pain 
population was documented. 
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The current practice of mu-opioid receptor agonists such as morphine as the primary means of acute and chronic 
pain relief has several dangerous consequences that limit their effectiveness, including respiratory depression, 
gastrointestinal motility inhibition, addiction, tolerance, and abuse. Several other opioid receptors, notably the 
k-opioid receptor (KOP), have long been known to play a role in pain relief. 

Recent discoveries and advancements in laboratory techniques have allowed significant developments of KOP ago-
nists as potential novel therapies for pain relief and other pathological processes. These drugs exhibit none of 
the classic opioid adverse effects and have displayed pronounced analgesia in several different scenarios. New 
formulations since 2014 have unveiled increased oral bioavailability, exceptional peripheral vs central selectiv-
ity, and a positive safety profile. 

Continued refinements of established k-opioid agonist formulations have virtually eliminated the centrally medi-
ated side effects of dysphoria and sedation that limited the applicability of previous KOP agonists. 

Further research is required to better elucidate the potential of these compounds in pain management, as well as 
in the mediation or modulation of other complex pathophysiological processes as therapeutic agents.
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Urine as a sample for drug screening and confirmation remains the gold standard in sobriety, medication monitor-
ing and return to work programs across the country. Sample validity measures of pH, temperature, specific 
gravity and creatinine have long been relied upon for sample authenticity. Unfortunately innovations in drug 
testing validity measures have not kept up with the creativity used to cheat a drug test. In fact, a simple in-
ternet search of “how to cheat a drug test” produces over 2.5 million results ranging from instruction blogs 
on how to cheat current validity tests using assorted chemicals, to wearable devices and even the “fool proof 
method” of using substitute or synthetic urine. It is not hard to imagine the health and economic impact of 
UDS cheating on both the individual and society at large can be devastating. 

Although federal and state programs use witnessed sample collection, medical and many sobriety monitoring 
locations rely on unwitnessed collection. Unwitnessed collection creates an increased opportunity for circum-
vention. In fact a VA outpatient study in an opioid dependent population converting from unwitnessed to 
witnessed sample collection documented a 16% increase in appropriate positives for prescribed medication 
(4).With the advent of precision medicine and new PCR instrumentation, the idea was developed that genetic 
matching of sample to urine donor could eliminate the need for a witnessed sample collection environment. 

It is widely understood in forensic circles that obtaining adequate dna from urine as a sample is difficult. An new 
patent pending validity method developed by a toxicology lab in Austin Texas using biomarkers matching the 
donor’s buccal cells and urine cellular dna as well as spectrophotometric analysis has been developed .This 
methodwas validated in a recent previous study5. The current study was conducted to validate the accuracy 
and practical utility of the test in a clinical setting. A double-blind study with randomized introduction of 
known control samples at 11 medication/sobriety monitoring sites in Texas was conducted from June-Decem-
ber 2015. Novella Clinical and Compass IRB approved and monitored each site’s participation to ensure pro-
tocol compliance and proper voluntary patient consent. Once informed of the nature of the study, only 48% 
patients at each site consented to participate. A total of 900 urine and buccal swab pair samples were collected 
and processed. 

Among the 900 samples, 171 were introduced in accordance with the randomization schedule as controls. 166 of 
these(call rate 97%) control samples yielded enough genetic material to complete the test. The other 5 sam-
ples had insufficient genetic material leading to difficulty in making a call and were not included in the final 
analysis. The final results including; 82/82 (100%) matched, 67/67 (100%) substituted or mismatched and 17/17 
(100%) synthetic samples were all accurately identified by the newly developed lab method. 
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The results demonstrate 100% specificity and 100% sensitivity. Out of the 729 non-randomized samples, 36 were 
indeterminate due to insufficient DNA (call rate 95.1%.) Of the 693 successfully tested samples, 11 were substi-
tuted samples (1.6%). Since all participants of the study were informed of the purpose and functionality of the 
test and approximately only half participated it is possible that the , the natural “cheater” rate in this sample 
population is greater than 1.6%. In conclusion, this test is a proven method to help doctors identify urine drug 
test “cheaters” who submit substitute human or synthetic urine samples in medication monitoring or sobriety 
programs.
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Despite over 100 million Americans suffering from chronic pain, and medical costs climbing beyond $635 billion 
dollars per year, the penetration of low-cost mindfulness therapies into chronic pain populations has been 
limited. An unfortunate preconception among health care providers is that patients with chronic pain are only 
interested in opiate therapy.

It is been well established that mindfulness-based interventions relieve chronic pain of various etiologies when-
practiced for up to 8 weeks in structured settings, and attenuate experimental pain, even in a setting using 
only four daily 20 minute guided meditation sessions. Mindfulness meditation related pain relief is associated 
with the activation of brain regions involved in the cognitive modulation of pain which are distinct from brain 
regions activated by sham meditation or placebo effects. Mind–body therapies are clearly beneficial in the 
treatment of chronic pain and insomia. Meditation is used by approximately 8% of US adults 4, however it is 
estimated that less than 10% of patients experiencing chronic musculoskeletal pain currently use any form of 
mind-body therapy. Multiple reasons for low utilization of mindfulness-based interventions (MBI) may include 
perceived lack of efficacy by patients or physicians not familiar with mindfulness techniques, out of pocket 
costs not covered by insurance, and lack of providers with expertise in teaching MBI.

In the setting of low adoption rate among patients with chronic pain, increased use of MBI would potentially result 
in cost-savings even with modest increases in adoption rates of the therapy. To determine whether patients 
would be more likely to practice MBI after a brief exposure to a computerized MBI (CMBI) as a pain manage-
ment therapy, we conducted a study on a random sample of 232 chronic pain patients (average duration of 
pain 10 years, average morphine equivalent 46 mg/day) from a single private practice setting who underwent 
a five minute session of digitally guided mindfulness instruction using open awareness meditation. A short 
survey was administered afterward to determine the immediate effects of the therapy as well as assess patient 
interest in CMBI therapies.

Following the computerized mindfulness intervention, patients were queried 1) regarding likelihood of using CMBI 
if it were doctor- prescribed and if customized to their pain condition, 2) whether they would be likely to 
recommend CMBI to a friend, 3) whether they thought it had the potential to reduce the amount of pain 
medication they were taking, and 4) whether they thought that reducing medication quantity was important. 
They were also queried in un-blinded fashion about pain relief and mental relief immediately following the 
intervention.

Our findings indicate that patients with chronic pain are very likely to use a doctor prescribed CMBI therapy, and 
would prefer the CMBI be doctor prescribed and customized. The patients reported that they believe that 
CMBI therapy may help them reduce the need for prescription medications. There was a modest correlation 
indicating that the willingness to follow the doctor's recommendation and recommend meditation to a friend 
increased with age (5-10% of observed variability). There was a modest negative correlation indicating that 
patients consuming larger amounts of opioids judged that dose reduction was less important. Some patient sex 
differences were noted. The general willingness to follow a doctor’s recommendation and recommend medita-
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tion to a friend found more support among women than men. 

Finally, our results, although obtained in un-blinded and not controlled fashion, suggest that the effect size for 
pain relief and mental relief following a brief CBMI was about 30%. This indicates that the intervention may 
be clinically meaningful even in a single short session. This treatment effect may be consistent with mechanisms 
that facilitate relaxation responses, which would be interpreted as analgesic.

Conclusion: A random survey of patients experiencing chronic pain revealed that a majority of these patients were 
interested in using CMBI as a means of treating the chronic pain -especially if customized to their pain condi-
tion, would refer the therapy to their friends, and believe that it could help them reduce their prescription 
drugs.We conclude that CMBI as an ongoing pain management therapy has the potential for high adoption 
rate given the reported interest level among patients experiencing chronic pain following a brief CMBI therapy 
in the office. Additionally such brief interventions may be a means of providing brief levels of physical and 
mental pain relief, even if the mechanism is predominantly via a relaxation response. Overall the goal is to 
engage the vast population of chronic pain patients in mindfulness practice, given the benefits that have been 
recognized since the ground-breaking work of Zinn, et al in the 1980s. CMBI therapies that are easily accessible 
should be further developed and refined and tested and then hopefully utilized for the treatment of chronic 
pain conditions. 
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Background: Ziconotide intrathecal drug therapy (IDT) has been demonstrated to have fewer and less serious as-
sociated adverse effects compared to morphine. Further, tolerance and acute withdrawal have not been docu-
mented. Little is known, however, about its use as a first line monotherapy.

Objective: We aim to demonstrate that ziconotide can be used as a first-line monotherapy, and to create an algo-
rithm for initial dosing.

Methods: We retrospectively reviewed demographics, dosing, and outcomes at 3 months and latest follow-up 
(mean 12.9 months post-operatively (7.0-22.6)) of 16 patients between 2012 and 2015 utilizing ziconotide as a 
first-line agent monotherapy in IDT.

Results: Of our 16 patients, one was explanted during the first three months and excluded from further analysis. 
The mean age of the remaining patients was 57.3 years (range 43-80). There were 6 men and 9 women. Six 
patients were diagnosed with neuropathic pain, 5 patients with failed back surgery syndrome (FBSS), and 3 
with complex regional pain syndrome type 1 CRPS). Four of these patients were receiving short acting narcot-
ics, 8 were taking long acting narcotics, and 3 were opioid naïve at baseline. Analysis of outcomes revealed 8 
responders and 7 non-responders. Responders were characterized by having 40% or greater improvement in 
visual analog scale scores (VAS) (n=7), activities of daily living (ADLs) (n=7), or both (n=6) at 3 month follow-up. 
Their VAS (mean + SEM) were 8.0 +0.64 at baseline, 5.0+0.95 at 3 months and 4±3.6 at most recent follow-up 
(mean 12.9 months post-operatively (7.0-22.6). 

There were no differences between groups in terms of age, gender, diagnosis, prior back surgery, prior spinal 
cord stimulation or current opioid use. The initial ziconotide dose in 12 patients was 1.13 mcg per day (range 
for others 0.6-1.4) Following initial dosing, visits 2 to 5 were at 2-3 weeks, 6 weeks, 8 weeks, 9 weeks, and 10 
weeks respectively. Titration doses were 1.39 mcg (range 0.7-1.7) at visit 2 and 1.61 mcg (0.6-2.2) at visit 3. For 
patients that did not respond, titrations at following visits ranged from 2.02 to 2.66 (range= 1.2- 3.8mcg). Diz-
ziness occurred in 2 patients which resolved with dose reduction. Transient urinary retention was experienced 
in one patient. No serious adverse events occurred at the 3 month time point. No psychological or withdrawal 
symptoms occurred.

Discussion: We demonstrate that ziconotide used as a firstline monotherapy is safe and efficacious short term at 3 
month follow-up. Fifty-three percent of our patients had outcomes of > 40% improvement in VAS or ADLs, de-
spite many having failed multiple other interventions including high-dose systemic opioids, spinal cord stimula-
tion and/or back surgery.
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Introduction: The SENZA-RCT study demonstrated the superior effectiveness of paresthesia-free 10 kHz stimulation 
to traditional paresthesia-based low-frequency spinal cord stimulation (SCS) for the treatment of chronic back 
and leg pain over a 24 month follow-up period. This abstract reports on the comparative satisfaction of study 
subjects with the use of their SCS device system.

Methods: SENZA-RCT subjects who received SCS therapy through 24 months were provided a questionnaire regard-
ing the interactive components of their device system: the charger and the patient remote control. Satisfaction 
responses were according to a 5-point Likert scale ranging from “Very Satisfied” to “Very Dissatisfied”.

Results: 55 of 80 (68.8%) subjects treated with 10 kHz and 40 of 57 (70.2%) subjects treated with low-frequency 
SCS (LF-SCS) through 24 months completed the survey. For 10 kHz, the most frequent charging interval was 
once per day, compared with once per week or less often for LF-SCS. The most frequent charging duration was 
0.5-1.0 hours for 10 kHz, compared with a relatively even distribution of charging times between 0.5 hours 
and >3 hours for low-frequency SCS. Patient satisfaction is summarized in Table 1. As figure 1 shows, 74.5% 
of 10 kHz SCS subjects reported using their remote control to adjust therapy settings compared with 87.5% 
of LF-SCS subjects, p=0.193 (Question 1). Of subjects using their remote control, 0.0% of 10 kHz SCS reported 
using it at least once per day compared with 40.5% of LF-SCS subjects, p<0.001 (Question 2). 38.2% of 10 kHz 
SCS subjects reported bringing their remote control with them when leaving home compared with 85.0% of 
LF-SCS subjects, p<0.001.

Conclusion: Overall, subjects treated with paresthesia-free 10 kHz SCS were more satisfied with charging their de-
vice systems than subjects treated with traditional low-frequency SCS. Subjects with 10 kHz SCS rely on their 
patient remotes less than subjects with traditional low-frequency SCS. These observations might be related to 
the superior pain relief with 10 kHz stimulation while not causing paresthesias, thus reducing patient attention 
to pain as well as therapy application.
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Introduction: Pain, a subjective phenomenon, causes strong emotional response either as a first degree experience 
or observing other in pain. Schizophrenia is marked by gross distortion from reality, disturbances in thinking, 
feeling and behavior. It has long been postulated that patients with schizophrenia have alteration in pain 
perception, some suggesting for decreased pain perception in schizophrenia, others for increased pain sensi-
tivity, while there are also reports stating no differences between healthy controls and schizophrenic patients. 
The purpose of this review is to analyze available information regarding pain manifestations in the context of 
schizophrenia, so as to evaluate and quantify the phenomenon to get better management for this disorder and 
to possibly raise hopes of higher life quality in patients suffering from schizophrenia.

Method: Literature searching PubMed, Google Scholar, EBSCO CINAHL and Medline Literature from 2000 to 2015. 
Preference was given to literature which utilized standardized tools for assessing perception and severity of 
pain and had a control group.

Results: 1. Most of the studies concluded that pain perception is impaired in majority of patients with schizophre-
nia. 2. Some studies found that patient with schizophrenia had an increased sensitivity to pain. 3. Only a few 
studies were not able to find any difference in pain perception.

Conclusion: Vast majority of patient with schizophrenia have impairment in pain perception. Although some pa-
tient can have increased sensitivity to painful stimuli. Management of schizophrenia patient with painful con-
dition should be individualized. Paucity of literature showing randomized trials remains a limitation. Pain 
perception in patients with primary psychotic disorder deserves future evaluation and research for creation of 
evidence based management protocol.
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Background: Vertebral Compression fractures in the spine are a common occurrence, and are extremely disabling in 
patients. Many times, a patient will go undiagnosed with compression fracture, likely due to patterns of pain 
and other referred pain patterns. Many times, patient will present with sacroiliac joint pain dysfunction, muscle 
spasms, etc. Chronic SI joint pain is common in patients with compression fractures, likely due to changes in 
spine alignment, biomechanics and center of gravity shifts.

Objective: Here we present a retrospective case series of patients, who presented to an office setting with chronic 
lower lumbar pain and were diagnosed with sacroiliac joint dysfunction on physical exam, with the presence 
of vertebral compression fractures diagnosed on imaging.

Methods: Patients were evaluated with physical exam, as well as imaging. SI joint dysfunction was done with 
finding three of five tests; hip/thigh thrust, Fortin’s finger palpation, FAbEr test, Gaenslen test, and PSIS/SI 
joint compression. Patients were treated with therapeutic as well as diagnostic sacroiliac joint injections. Each 
patient under went treatment of SI joint injection twice, with a month of time in between. After two rounds 
of SI joint injections with live fluoroscopy, as well as conservative treatment of the compression fractures, pa-
tients were evaluated and treated with kyphoplasty. Following kyphoplasty, patients were followed up at 1 
week and 1 month. Pain scores percentages were assessed for each patient, as well as physical exam for SI joint 
dysfunction.

Results: Here we present five patients, with multiple levels of compression fractures, ranging from T11 to L3. Each 
patient underwent conservative treatment for the compression fractures, as well as diagnostic and therapeutic 
sacroiliac joint injection twice, with SI joint pain improvement from a range of 1 day to 2 months. Following 
this, each patient was taken for 2 level kyphoplasty. The levels done were those which were most acute on MRI 
imaging. Following kyphoplasty, each patient was seen at 1 week and 1 month. SI joint pain was evaluated 
with subjective percentage of improvement, and had a range of 30% to 90% improvement at the 1 week and 
1 month marks. The average improvement in SI joint pain following kyphoplasty was 59% overall for both 1 
week and 1 month.

Conclusion: With the presence of a vertebral compression fracture, patients will developed compensator mecha-
nisms in gait, ambulation, and movement due to the pain and posture. Most commonly a compression fracture 
occurs between the levels of T11 to L2, and can alter the center of gravity of a patient, in turn causing an 
impact on the kinetic chain movement. Very often we focus on the fracture pain, muscular pain, and the facet 
mediated pain. However, further consideration needs to be given to the sacroiliac joint and pain being medi-
ated from this region..
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Background: Ankle pain is a common complaint in patients, and can often develop from a sprain or trauma. Most 
times the pain will improve with conservative management. In some cases, surgical intervention is used to treat 
issues with instability and/or tendon/ligament rupture. Over the last decade, the advent of regenerative medi-
cine has worked its way into the armamentarium of practicing physicians, and has certainly become a treatment 
option that patients are pursing and requesting prior to more invasive interventions, as well as after surgical 
interventions have not resolved their problems. 

Objective: Platelet Rich Plasma has become a main component of regenerative medicine.  We present an approach to 
treating a chronic tibalias anterior tendon/muscle pain with PRP. A patient with a seires of three PRP injections, 
who present with pain over the ankle and the TA tendon, and had little success with conventional treatments. 
Our goal is to demonstrate that subsequent PRP injeciton may be done, with significant improvement with each 
repeated injection. And to demonstrated PRP should be in the algorithm of treating anterior ankle pain.

Method: Patient had had previous surgical intervention, as well as steroid injeciton along the painful region. Pa-
tient underwent a pre screen of a CBC with platelet count to confirm adequate level of platelets and rule out 
thrombocytopenia.  Blood draw with an 18g needle, with the first 5cc of blood disregarded, and then aspira-
tion continued to 40cc of venous blood. This was done under sterile technique. Aspiration was done with 5cc of 
dextrose citrate to act as anticoagulant. Then this was placed into a centrifuge using the Arteriocyte system for 
19 minutes. Each syringe have a starting volume of 45cc of venous blood (40cc) mixed with the dextrose citrate 
(5cc). A total volume of PRP obtained was 4cc.  Then injection of PRP was done under live ultrasound with sterile 
technique along the insertion of the tibalias anterior tendon and tibalias muscle distally. This was done without 
local anesthetic or other agents, to avoid an acidic or basic environment, and allow for optimal effect of the PRP 
injectate. This was done with 25g 1.5 inch needles and 5cc syringe. Patient avoided taking aspirin, steroids, or 
non-steroidal-anti-inflammatory medications for 2 weeks prior to the procedure. As well as for three weeks after 
the procedure. Each patient was seen on follow up at 3 week and 6 weeks. No complications were noted in any 
of the patient. Patient under went PRP a total of 4 times. Each 3 month apart from the other. Each time patient 
under went PRP a reduciton in pain and pain medication was noted. Patient was given the option to repeat PRP, 
if he felt as though it was helpful. 

Results: Patient had PRP and was followed up at the 3 week and 6 week post injection period. The first round of PRP 
to the reigon was a 25% reduciton in pain. PAtient also had reduction in opioid medication. Total opioids used by 
patient was 50mg of oxycodone in a day. Following 3 months after first PRP injeciton, patient reduced to 40mg in 
a day. Patient under went three more rounds of PRP with 3 months inbetween each injeciton. Follow up was at 
3 week and 6 weeks after each PRP injeciton. After 4 rounds patient had 75% improvement in pain, and is only 
using a total of 15 mg oxycodone in a total day.

Conclusions: Palate rich plasma injection has become very novel in the medical world. However, its used needs to be 
limited and specific to each problem. Here we demonstrate its use in one area, and one tendon/muscle region. 
PRP certainly has a role in the use of chronic tendon and muscle pain. Specifically in the tibialis anterior tendon/
muscle. The use of PRP for TA pain has shown to reduce pain in this patient. We demonstrate that repeated PRP 
injection has had effective reduciton in pain as well as opioid medication consumption, in an otherwise chronic 
pain issues for a patient that was given no other treatment options.PRP has a role in the multimodal approach to 
the chronic pain patient, as well as helping to reduce the dependence and escalation of pain medication.
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Background: Knee pain is one of the most common joint complaints patients will seek medical attention for. Many 
times work up will involve x-ray, and MRI. Patients with medial pain with an audible pop or click, there are 
concern regarding a meniscal tear. With the recent attention to regenerative medicine, patients and physicians 
have considered platelet rich plasma injections for these problems. PRP is an injection of autologous blood 
which concentrates the level of platelets >= four fold. This is done through an aspiration and centrifuged 
process. Unfortunately, the use of PRP has not been standardized in preparation or with use and placement. 
Injection on the medial side of the knee in a blind fashion, with x-ray guidance, and/or ultrasound guidance has 
been used in PRP treatment. Here we discuss the use of direct visualization with athroscopy for the treatment 
of medial meniscal tear along with a catheter placement technique. 

Objective: Platelet Rich Plasma has become a main component of regenerative medicine. As a vast world of prod-
ucts and approaches develops in regenerative medicine, we try to present an approach to treating a medial 
meniscal pain due to tear with PRP. We present a techinque where we can directly visualize the placement 
of the regenerative product in a non-operative room setting. Many cases of PRP have been done in conjuc-
tion with athroscopy during surgical intervention. Our goal is to present an in-office techinque using direct 
arhtroscopy visualization of the tear, and placement of the PRP directly with a catheter system, over blind PRP 
injection.

Methods: Patient was evaluated and treated for meniscal injury of the medial meniscus. This was confirmed on MRI 
as well as physical exam. Pain noted on medial aspect of the knee, and an aduible click was noted with ambula-
tion. Patient had under gone steroid injection once 2 years prior to current evaluation, and PRP injection with 
blind technique 6 months prior. Steroid injection gave 1 year of relief, with return of symptoms. Patient has 
25% improvement with previous PRP injeciton. 

Patient underwent a pre screen of a CBC with platelet count to confirm adequate level of platelets and rule out 
thrombocytopenia. A blood draw with an 18g needle, with discard of the first 5cc, and then aspiration contin-
ued to 50cc of venous blood. This was done under sterile technique. Aspiration was done with 5cc of dextrose 
citrate to act as anticoagulant. Then this was placed into a centrifuge using the Arteriocyte system for 19 min-
utes. Syringe having a starting volume of 50cc of venous blood mixed with the dextrose citrate (5cc). A total 
volume of PRP obtained was 4cc. Then the joint region of the knee was sterily prepered, and gowned in sterile 
fashion. Then the skin was anesthesized on the lateral and medial inferior compartment of the knee. Then the 
14g needle for the athroscope (MiEye system) was placed. This was done on the lateral inferior region of the 
knee. Local anesthetic of 0.5% lidocaine 5cc injected into the joint for anesthesia.  Then an 18g curved tuohy 
needle was placed into the joint under live ultrasound guidance into the medial compartment. Once needle 
confirmation was done with direct camera visualization, a 21g racz catheter was advanced into the joint. The 
camera was used to visualize the meniscal medial tear. Then the catheter was advanced live, with camera visu-
alization. Once the catheter tip was placed over and on the medial mensical tear, injection of 2 cc of PRP was 
done, and confirmed to be on the meniscus and into the area of the torn tissue
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Results: The patient was given post op instructions. No complications were noted. Patient was followed up at 3 
and 6 week intervals. The patient indicated 90% improvement in pain and function, as well as noted remark-
able improvement in pain, mobility, as well as less catching/clicking sensation.

Conclusion: Palate rich plasma injection has become very novel in the medical world. However, its used need to 
be limited and specific to each problem. Here we demonstrate its use in a more targeted and specific place-
ment area along the medial meniscus and direct visualization. It is important that we understand the goal of 
PRP and that targeting the dysfunction tissue is paramount. Needle image guided techniques have advanced 
with fluoroscope and ultrasound machines, however the use of a catheter along with an in-office arhtroscope 
system can further excel placement of the PRP product, and document its placement visualy.
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Introduction: Complementary and alternative medicine (CAM) has been an important and popular source of pain 
management strategies in the framework of integrative medicine. Literature and clinical practice involving 
CAM interventional pain techniques have predominantly focused on use of Traditional Chinese Medicine 
(TCM), namely acupuncture. In this exploratory study, we aimed to investigate the potential of Ayurveda, In-
dia’s oldest traditional medical system, as a valuable source of interventional pain strategies, given Ayurveda’s 
significant contributions to surgical technique to treat a variety of conditions. (1,2)

Methods: We conducted a review of the seminal Ayurvedic texts with an emphasis on exploring the notion of pain 
in Ayurveda, along with examination of pain strategies with interventional components used historically in 
Ayurveda. We coupled this with a PubMed/Google Scholar review of existing studies of Ayurvedic interven-
tional strategies for pain management (2003-2015). We focused on identifying Ayurvedic interventional pain 
techniques with hopes of investigating avenues for further research, refinement, and integration to suit con-
temporary interventional pain practice.

Results: Through examination of the primary Ayurvedic texts, namely Sushruta Samhita and Charaka Samhita, we 
identified four major interventional pain practices that have historically been used to treat a variety of pain-
ful conditions. These include Agnikarma (cauterization therapy), Suchika Voron (regional injection of venom), 
Shastra Visrevana/Siravedhana Karma (catheterization therapy), and Marmapuncture/Suchi Bharana (place-
ment of needles into designated “energy” points, similar to acupuncture). While a review of the literature 
demonstrated a paucity of studies with limited sample size, as compared to the substantive body of academic 
literature on Traditional Chinese Medicine in pain management, we did identify 12 studies that validate the 
use of these interventional techniques in improving sciatic pain, arthritic pain, spondylosis, and adhesive capsu-
litis (Table 1). Most notable and statistically significant (P<.05) findings are the use of Agnikarma in improving 
sciatic and arthritic pain and the use of Suchika Voron to improve symptoms of adhesive capsulitis (based on 
bee venom acupuncture data) and to modulate inflammatory markers in arthritic conditions. No studies were 
found validating the use of Marmapuncture/Suchi Bharana in alleviating pain. Agnikarma, Suchika Voron, and 
Marmapuncture appear to have plausible mechanisms of action in terms of neuroablation, endorphin release 
and inhibition of pain pathways, and modulation of inflammatory mediators. The potential mechanisms of 
Shastra Visrevana/Siravedhana Karma are not clear in the literature and appear to show a mild benefit in the 
limited studies available.

Conclusion: As a system with over 30 terms for pain and a large compendium of surgical/interventional procedures, 
Ayurveda offers several interventional pain techniques including Agnikarma, Marmapuncture/Suchi Bharana, 
Suchika Voron, and Shastra Visrevana/Siravedhana Karma which are worthy of further study, adaptation, and 
potential integration into contemporary pain practice. As demonstrated, many of these procedures appear to 
be grounded in widely accepted mechanisms of pain inhibition. While these techniques have been used for 
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centuries, there is a relative paucity of clinical and safety data as compared to the body of evidence collected 
on TCM interventional pain strategies such as acupuncture. For example, we found no research literature 
on Marmapuncture/Suchi Bharana. As such, in combination with existing but limited in vivo studies, further 
animal studies and prospective clinical trials with larger sample sizes may be of benefit, in addition to further 
studies defining mechanism of pain reduction in these Ayurvedic interventional techniques.
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Objectives: Successful spinal cord stimulation (SCS) therapy in patients with chronic pain may not only improve pain 
intensity but may also reduce disability and increase activities of daily living (ADL). A recently introduced SCS 
paradigm using a 3-dimensional algorithm to customize stimulation (Neural Targeting SCS) has enabled SCS 
treatment of pain areas which have historically been challenging, such as low-back pain. This has potentially 
opened up new possibilities for functional improvement in patients suffering from predominant back pain. 
We undertook a large observational study to characterize real world disability and functional outcomes using 
Neural Targeting SCS out to 2 years post implant.

Methods: LUMINA is a multi-center, consecutive, observational study assessing 100 subjects using Precision Spectra 
SCS (Boston Scientific Corporation) for chronic, intractable pain of the low back and/or legs out to 2 years post-
implant. The majority of subjects in this sub-study (72%) reported severe pain at baseline. In addition, 62% 
percent of subjects reported only experiencing low back pain at baseline.

Results: To date, significant reductions in Oswestry Disability Index (ODI) scores and Numeric Rating Scale (NRS) 
scores, with increases in walking tolerance and an approximately 90% satisfaction rate, have been observed. 
Relative to baseline, these reductions include a 21.3 point decrease in mean ODI score, a 51% increase in mean 
walking time, and a 3.3 point drop in mean NRS score.

Conclusion: In subjects with moderate or severe low back and/or leg pain, Neural Targeting SCS provided reduced 
disability (as measured by ODI and walking tolerance), reduced pain intensity (as measured by NRS), and pro-
duced generally high satisfaction rates.
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Objectives: A recently introduced Spinal Cord Stimulation (SCS) paradigm uses a 3-dimensional algorithm to cus-
tomize stimulation (Neural Targeting SCS). We undertook a large observational study to characterize the real 
world outcomes of Neural Targeting SCS in the treatment of leg pain only, leg plus back pain, and predominant 
back pain.

Methods: LUMINA is a multi-center, consecutive, observational study of 213 trialed subjects (63% Female, 37% 
Male) treated out to 2 years post-implant using the Precision Spectra system (Boston Scientific Corporation). 
Only “on label” treatment for low back and leg pain was required. Pain intensity was measured on a 0-10 nu-
merical rating scale – NRS. Responder Rates (≥ 50% pain reduction) at 24 months were calculated. Responder 
rates using a previous generation system (non-Neural Targeting SCS) versus those using Neural Targeting SCS 
were determined.

Results: The mean overall pain reduction in all subjects and a subset of subjects classified as “severe” (NRS >8.0) 
decreased 4.2 and 5.3 points from baseline (7.17 and 8.75), respectively. All subjects (and "severe" subset) 
reporting only low back pain displayed a decrease in mean low back pain of 4.1 and 5.6 points from baseline 
(7.21 and 8.60), respectively. Responder rates were greater than 70% for overall and low back pain. Compared 
to a previous generation SCS system, statistically significant increases in response rates were observed using 
Neural Targeting SCS.

Conclusion: This large observational study showed long-term highly effective real world overall and low-back pain 
relief out to 2 years using Neural Targeting SCS.
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Background: Treatment of metastatic disease involving C2 vertebrae remains challenging. This is in part due to 
the complex anatomy and the biomechanical stresses at the cranial-cervical junction. Treatment goals include 
pain control and spinal stabilization. A variety of treatments and surgical approaches have been reported with 
no consensus on the optimal treatment algorithm. The potential benefit of surgical intervention has to be 
weighed against the limited life expectancy and generalized poor health of the patient. The benefits and out-
comes of less invasive procedures like kyphoplasty have been previously demonstrated; however, the optimal 
approach and long term outcomes have yet to be defined.

Objective: To discuss the outcomes and benefits of anterolateral kyphoplasty technique performed on three pa-
tients with malignant lesions of the C2 vertebral body.

Methods: Patient Sample: Three patients with malignant plasmacytomas of C2 secondary to multiple myeloma 
from 3/2014 to 1/2015 for whom nonoperative treatment was unsuccessful. Intervention included kyphoplasty 
of the C2 vertebrae via anterolateral approach using an articulating osteotome for guided cannulation prior to 
injection of polymethyl methacrylate. Pain reduction measured by visual analog scale, Karnofsky performance 
status, postoperative complications, postoperative stability, and postoperative imaging studies.

Results: Three patients with metastatic multiple myeloma underwent successful C2 kyphoplasty using an antero-
lateral approach requiring a small incision. The indications for this procedure included pain, fracture, and 
instability at C2. The three patients had no intraoperative complications. One patient did develop dysphagia 
which resolved over the course of one year. All patients had notable durable reduction of reported pain. All 
patients experienced pain relief within 5-10 days. T-test analysis of preoperative and postoperative VAS scores 
demonstrated improved average of 8.33 ± .58 to 1.67 ± 1.58 at 8-10 months (p< 0.002). Karnofsky performance 
status respectively improved respectively from 76.7 ± 5.77 to 90 ± 10.00 postoperatively (p< 0.06). During the 
follow-up period of up to 14 months there was no evidence of C2 fracture or impaired stability in any of the 
three patients that underwent this procedure.

Limitations: Sample size of three patients, needs validation in other malignancies.

Conclusions: Anterolateral kyphoplasty for tumors of the C2 vertebra should be considered in patients who have 
failed conservative treatment and are poor surgical candidates for open stabilization. Anterolateral kypho-
plasty can result in pain reduction and improved cervical stability while having a low complication rate.

Disclosure: Nam Tran MD- Speaker and instructor for Dfine kyphoplasty and STAR systems. Encore Presentation n/a.
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Background: Pain emanating from the sacroiliac (SI) joint can have variable radiation patterns. Single physical ex-
amination tests for SI joint pain are inconsistent with multiple tests increasing both sensitivity and specificity.

Objective: To evaluate the use of fluoroscopy in the diagnosis of SI joint pain.

Study Design: Prospective double blind comparison study

Setting: Pain clinic and radiology setting in urban Veterans Administration (VA) in New Orleans, Louisiana.

Methods: 22 adult male patients at a southeast United States VA interventional pain clinic presented with unilat-
eral low back pain of more than 2 months duration were randomly chosen for this study. Patients who have 
had back surgery were excluded from the study. Each patient was subjected to a (Gapping) test, Patrick’s 
(FABERE) test, and Gaenslen’s test. A second blinded physician placed each patient prone under fluoroscopic 
guidance, asking each patient to point to the most painful area. Pain was provoked by applying pressure with 
the heel of the palm in that area to determine the point of maximum tenderness. The area was marked with 
a radioopaque object and was placed on the mark with a fluoroscopic picture taken. A site within 1 cm of the 
SI joint was considered as a positive test. This was followed by a diagnostic injection under fluoroscopy with 1 
cc 2% Lidocaine. A positive result was considered as more than 2 hours of greater than 75% reduction in pain. 
Then, in 2-3 days this was followed by a therapeutic injection under fluoroscopy with 1 cc 0.5% bupivacaine 
and 40 mg methylprednisolone.

Results: Each patient was reassessed after 6 weeks. The sensitivity and specificity in addition to the positive and 
negative predictive values were determined for both the conventional examinations as well as the examina-
tion under fluoroscopy. Finally, a receiver operating characteristic (ROC) curve was constructed to evaluate test 
performance. The sensitivity and specificity of the fluoroscopic examination were 0.82 and 0.80 respectively; 
Positive predictive value and negative predictive value were 0.93 and 0.57 respectively. The area under ROC 
curve was 0.812 which is considered a “good” test; however the area under ROC for the conventional examina-
tion were between 0.52 -0.58 which is considered “poor to fail”.

Limitations: Variation in anatomy of the SI joint, small sample size.

Conclusions: In conclusion, the fluoroscopic penny test is a valuable addition to an interventional pain physician’s 
armament for diagnosis of sacroiliac joint pain. Most commonly, sacroiliac join pain may be misinterpreted 
as facetogenic pain and visa versa. The fluoroscopic penny test, combined with physical exam maneuvers, 



www.painphysicianjournal.com 	 E827

2016 Abstracts and Posters Presentation

may help the diagnostician obtain an accurate diagnosis by helping to rule out alternative diagnosis such as 
facetogenic pain, iliolumbar syndrome and superior cluneal nerve entrapment. Drawbacks of this techniques 
include increased, albeit, minimal exposure to ionizing radiation for both the patient and fluoroscope opera-
tor. Based on our studies, however, the penny test is the most sensitive and specific maneuver for sacroiliac 
joint dysfunction.
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