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Background: Over the last decade there has been 
an increase in the prescription use of opioids for chronic 
non-cancer pain management. Manchikanti et al has 
shown that over the last 10 years there has been an in-
crease of 149% in retail sales of opioids from 1997 to 
2007 (1).This dramatic rise in the prescription use of opi-
oids is riddled with potential abuse, diversion and addic-
tion issues. The pain physician must weigh the risks ver-
sus benefits of pain management with chronic opioid 
therapy. This “balancing act” of providing pain relief 
with opioid analgesia while minimizing the overuse or 
abuse of opioid medications is a very difficult task and 
can be even more challenging to the non-pain special-
ist. In a recent comprehensive review article, Christo et 
al reported that drug abuse in patients who were pre-
scribed opioid medications for chronic pain range from 
18% to 41% (2). In context of such circumstances, the 
availability of tools to help the physician monitor for 
the patient’s responsible medication use is vital. A re-
view article by Manchikanti et al. describes 12 different 
tools to monitor opioid adherence, but indicates that 
there is no one single test/questionnaire that has been 
uniformly accepted nor can be applied to all aspects of 
pain management (3).

The urine drug test (UDT) is a commonly used test 
that is considered by pain specialists as the “gold stan-

dard” for monitoring patient adherence to opioid treat-
ment. This instrument is easy to use, inexpensive and 
allows for the presence or absence of certain drugs to 
be evaluated with good specificity and sensitivity (4).
The UDT is a powerful tool available to the pain phy-
sician but it does have its limitations. Nafzinger and 
Bertino describe such limitations which include variable 
test results that are influenced by variability in pharma-
cokinetics, pharmacodynamics (pharmacologic effects), 
pharmacogenetics (the effect of genetics and the envi-
ronment on pharmacokinetics and pharmacodynamics), 
and issues relating to the collection, handling, and as-
say methodologies for urine (5).Above all, the educa-
tion and training of how to properly interpret the re-
sults is probably the major limitation of the UDT. In a 
review article by Christo et al, he reports that medical 
students and residents receive poor training and that 
practitioners are unfamiliar with the applications and 
implications of UDTs (6).This is an important factor to 
consider as UDTs continue to be a growing integral part 
of patient care and management. When examining the 
results of a UDT, the inexperienced physician may not 
understand or properly interpret the results, especially 
the reported levels of prodrug drug and metabolites. 
An understanding of the pharmacokinetics, the phar-
macodynamics and the pharmacogenetics of the drugs 
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in question is instrumental in the physician’s ability to 
interpret UDT results correctly.

As you will see in the presented case report our 
patient’s UDT was inconsistent with her prescribed 
medication. We were able to decipher her clinical symp-
toms of poor pain relief coupled with her UDT to order 
further testing to explore possible inherent metabolic 
enzyme defects. We performed the Cytochrome P450 
assay to explore metabolic effects, such as metabolic 
impairments resulting from polymorphisms, in great 
detail to explain the inconsistency in her UDT. We pres-
ent this unique case report to educate and inform our 
colleagues of new testing to resolve/explain possible in-
consistencies related to UDTs when warranted. 

Objective: We present this case report to educate 
and inform the pain community of the ability to add 
yet another crucial tool in the management of patients 
who are prescribed narcotic medications. As with any 
diagnostic exam or clinical evaluation the “overall pic-
ture” must be taken into account as any single exam 
or test is insufficient to correct the problem at hand. 
Therefore, it is imperative that physicians have a strong 
foundation in interpreting UDTs and their associated 
limitations. The Cytochrome P450 2D6 Genotype test 
will be of little importance and the patient may be 
mismanaged without a clear understanding of the ba-
sic principles of pharmacology. It is our belief that the 
Cytochrome P450 2D6 Genotype test offered by Quest 
Diagnostics will aid in clarifying any ambiguity of an 
“inconsistent” UDT associated with a prodrug and its 
metabolites. This test will help the physician adequately 
treat and manage chronic pain patients that are either 
displaying “inconsistent” UDTs or that are claiming no 
relief from a CYP2D6 influenced medication. 

Methods: Our patient is a 35-year-old woman with 
a past medical history significant for chronic back pain, 
multiple sclerosis, urinary incontinence and depression 
who was referred to the Stony Brook University Medical 
Center for Pain Management by another pain physician 
after being prescribed hydrocodone/acetaminophen 
10/325 for her intractable low back pain. The patient 
had undergone thoraco-lumbar fusion for scoliosis as a 
teenager and subsequently received three caudal epi-
dural steroid injections and sacroiliac joint injections by 
her previous physician with no relief and continued to 
use up to 8 hydrocodone 10/325 per day with little pain 
relief. Upon her referral, a 10-drug screening UDT was 
performed and Quest Diagnostics confirmed the results 
as “inconsistent.” The inactive prodrug, Hydrocodone, 
was detected in her urine, but its active metabolite, hy-
dromorphone, was not. The patient assured The Pain 

Management Team that she consistently took her opi-
oid medication daily as prescribed. A repeat UDT with 
Quest Diagnostics confirmation was obtained, and the 
results were “consistent” but with aberrations; the pro-
durg, hydrocodone, was at acceptable levels, however 
the active metabolite, hydromorphone, was present 
well below anticipated levels consistent with her norco 
regimen. In light of her unusual UDTs results and the 
overall clinical picture, the pain team was suspicious 
that there may be an issue with the enzymes that me-
tabolize hydrocodone. Therefore a new Cytochrome 
P450 (CYP) CYP2D6 / CYP2C19 Genotype test was per-
formed with the patient’s consent. The results revealed 
that she is an intermediate metabolizer because she 
contains one non-functional allele and one poor func-
tioning allele resulting in decreased metabolic activity 
of substrates of the CYP2D6 enzyme. She was recom-
mended to avoid hydrocodone and oxycodone. She 
was prescribed hydromorphone 2 mg every 3 to 4 hours 
which improved her pain relief dramatically. 

Conclusions: Just as absorption and distribution 
vary from individual to individual, so does metabolism. It 
is known that key enzymes for the metabolism of many 
opioids can exhibit genetic variations from one patient 
to another. Cytochrome P450 enzymes are essential to 
oxidative drug metabolism and eliminate about 50% of 
commonly used medications (7).In our presented case 
report Hydrocodone is metabolized by more than one 
CYP substrate (CYP2D6 & CYP3A) which is often the 
case; however, the CYP2D6 enzyme, which may have 
the largest impact on medications, is responsible for the 
metabolism of approximately 25% of drugs including 
antidepressants, antipsychotics, antiemetics, cardiovas-
cular drugs, dextromethorphan, tamoxifen, and pain 
medications: codeine, hydrocodone, oxycodone, trama-
dol and R-methadone. The CYP2D6 enzyme is encoded 
by a highly polymorphic gene located on chromosome 
22 with greater than 60 alleles which can result in a 
broad range of genotypes that present with four dif-
ferent phenotype categories: 1. Extensive metabolizers, 
2. Intermediate metabolizers, 3. Poor metabolizers, and 
4. Ultra rapid metabolizers (8). The clinical implications 
of such variations, as in the case of genetic polymor-
phisms, will lead to irregular UDT results which may be 
misinterpreted by the physician as a “positive”, “incon-
sistent” or “negative” test. For example, cytochrome 
P450 enzymes or phase I CYPs such as CYP2D6, CYP2C9 
or CYP2C19 will affect the conversion of an inactive pro-
drug to its active form or metabolite. In certain patient 
populations of poor or intermediate drug metaboliz-
ers, and in the presented case, the inactive prodrug is 
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not metabolized well to its active metabolite which will 
result in no and/or low active metabolites of the drug 
in the UDT, as seen in the presented patient’s UDTs. 
Consequently, the patient may require a higher dosing 
regimen than normal of the parent drug for clinically 
relevant analgesia therapy i.e. an increase the inactive 
prodrug hyrdocodone and its active metabolite hydro-
morphone; however, this carries risks in its own right. 
By having the availability of the Cytochrome P450 (CYP) 
CYP2D6 / CYP2C19 Genotype test by Quest Diagnostics 
the Pain Team was able to properly target her P450 
enzymes using medication, hydromorphone, which ad-
equately addressed the patient’s chronic pain. The re-
port by Quest diagnostics details the break down and 
effect that a CYP2D6 intermediate metabolizer has on 
various opioids and their metabolites. The report even 
goes as far as suggesting alternative opioid medications 
that may be considered because they do not involve the 
CYP2D6 enzyme. Not only does this specific enzymatic 
test provide crucial information for the pharmacokinet-
ics of a specific patient it is also able to confirm that 
no such abuse or diversion was taking place, providing 
peace of mind to an always present concern. While this 
test has its uses and place within pain management 
it should not be a substitute for any other question-
naire or test required by standard of care, but should 
be seen as a useful adjunct when appropriate. Like all 
tests it is limited by what it does, as in the Cytochrome 
P450 (CYP) CYP2D6 / CYP2C19 Genotype test by Quest 
Diagnostics this blood test only examines the CYP2D6 
& CYP2C19 enzymes and as seen in Table 1 there are 
many others that may play an important role in pain 

medication therapy. Therefore we reiterate that proper 
training and knowledge are an important factor in the 
decision process for ordering and interpreting this new 
P450 enzymatic blood test. 

Disclosure: Department of Anesthesiology, Stony 
Brook University 
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Background: Surgical treatment of thoracic disc 
disease remains a challenge. Because outcomes from 
thoracic laminectomy have been poor, modern postero-
lateral and lateral approaches have evolved to replace 

this older procedure. However, all approaches have a 
relatively high morbidity. Additionally, with thecal sac 
adhesions, any procedure carries with it the risk of the-
cal sac injury and potential or actual dural tears. Most 
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tate ligaments limits mobility of the spinal cord to drift 
away from anterior impingement. The spinal cord di-
ameter to canal diameter ratio is higher in the thoracic 
area compared to the lumbar and cervical areas, leav-
ing less room for the spinal cord in case of stenosis. The 
thoracic spinal cord is vulnerable to ischemic injury due 
to poor blood supply (“watershed zone”). In contrast 
to cervical and lumbar disc herniations, thoracic disc 
herniations are more frequently centrally located, and 
calcify more frequently. They may be adherent to and 
even erode over the dural sac over a period of time, 
as was present in our case. Posterior and posterolateral 
approaches allow indirect decompression of the spinal 
cord, unless the disc herniation is posterolateral, and 
thereby carry the risk of inadvertent spinal cord injury. 
Anterior approaches (conventional thoracotomy, mini 
thoracotomy and thoracoscopy) allow excellent visu-
alization and direct decompression of the spinal cord; 
however, pulmonary compromise is frequent. All open 
approaches include the need for hospitalization, possi-
bility of peri-operative complications (bleeding) and in-
sertion of a chest tube or drains. Conventional posterior 
or posterolateral approaches in our case would have 
needed retraction of the dura and possible complica-
tions to get access to the herniated disc. Considering 
these factors and the need for the patient to return to 
an active lifestyle, as well as to offer a minimally inva-
sive option, we decided to perform a PETD. Several criti-
cal planning steps were necessary to have an optimal 
outcome. A thoracic discogram was absolutely essential 
for us to plan the level of surgery. Next, preoperative 
planning included review of the MRI as well as the CT 
discogram to plan the access point. We were able to 
identify a window between 5 and 9 cm from midline 
as the ideal window to get access to the disc. Review 
of the MRI also revealed a segmental blood vessel at 
the intended area of access on the right side. There-
fore, initial access with the guide wire was performed 
very carefully. Next, considering the adhesions with the 
dura, we felt it would be more prudent to achieve an 
“inside out” decompression instead of a direct access to 
the disc that would potentially compromise the thecal 
sac. Decompression was carried out with an endoscopic 
approach, with the availability of an Elmann RF probe 
and a laser probe, and the bleeding was minimal. The 
entire operation was performed in an outpatient set-
ting, with no drains or chest tubes inserted. No retrac-
tion of the spinal cord was necessary. 

Conclusions: All these thoughtful steps thus led to 
an excellent outcome, and provide the basis for consid-

surgical options require hospitalization and require ex-
tensive post operative rehabilitation. 

Objective: To demonstrate the basis for consider-
ing a framework of how to treat challenging thoracic 
disc herniations. 

Case Report: A 31-year-old white female devel-
oped right sided thoracic pain following a ski accident. 
MRI of the thoracic spine revealed a small superiorly ex-
truded component of disc material at T10-11, extending 
to mid T10 vertebral body. At T11-12, a left sided disc 
bulge was present with a small central superiorly ex-
truded component. At T12-L1, a right sided disc extru-
sion was present with adhesions to the thecal sac and 
with mild flattening of the spinal cord. Initial surgical 
opinion was an anterior thoracic discectomy and fusion 
with thoracotomy. The patient was hesitant to undergo 
the extensive surgery. Subsequently, she underwent a 
series of conservative measures including two rounds 
of physical therapy, epidural steroid injections, thoracic 
medial branch blocks and radiofrequency ablation of 
the thoracic medial branches, all with limited success. 
A thoracic discogram was performed which revealed 
concordant discograms at T12-L1 and T11-12. Various 
surgical options were discussed, and the patient chose 
to have a Percutaneous Endoscopic Thoracic Discectomy 
(PETD). Preoperative planning included planning op-
tions to minimize thecal sac injury, and careful review 
of MRI and CT discogram. Endoscopic discectomy was 
carried out with a Storz endoscope system using a pos-
terolateral approach on the right side at T12-L1. An 18 
G 10 inch needle was advanced into the posterolateral 
margin of the disc, indigo carmine contrast was inject-
ed into the disc. A guidewire was inserted through the 
needle, the needle was removed and a stab incision was 
made into the back. Over the guidewire, a blunt dila-
tor was advanced under fluoroscopic control into the 
posterior lateral margin of the disc and over the dilator 
a 9 mm sheath was then advanced. Next, through the 
sheath a working endoscope was inserted under fluo-
roscopic and video guidance. A surgical decompression 
was carried out using microforceps and bipolar radio-
frequency probe for thermal ablation of the annulus. 
Good visualization of the exiting nerve root was ob-
tained. This was seen to be pulsating and without any 
evidence of dural tears. 

Discussion: Several anatomic features increase 
complexities in management of thoracic disc hernia-
tions. The thoracic spine is normally kyphotic and the 
spinal cord runs close to the posterior elements of the 
vertebral bodies. Tethering of the spinal roots by den-
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ering a framework of how to treat challenging thoracic 
disc herniations in a minimally invasive outpatient tech-
nique, without the need for hospitalization or bleed-
ing complications and without retraction of the spinal 
cord even in the presence of significant adhesions to 
the dural sac.
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Background: Facet joint pathology is one of the lead-
ing causes of chronic low back pain (1-3). Lumbar facet 
instability can be a source of low back pain and facet ef-
fusions have been used as radiological correlate to diag-
nose abnormal lumbar facet motion and increased lumbar 
facet joint space in degenerative spondylolisthesis (4-7). 
Current conservative treatment modalities for symptom-
atic segmental instability consist of early stage symp-
tomatic analgesic therapy with facet joint injections, 
aspirations, and radiofrequency ablation. Recalcitrant 
facet pain can be treated with surgical instrumentation 
involving stabilization, or arthroplasty; however, these 
techniques are not the standard of care (8). Here, we 
are introducing the idea of a new, minimally invasive 
treatment modality for facet instability. In our animal 
cadaveric study, we achieved a percutaneous arthrodesis 
of the facet joints with the use of bone cement in veal 
cadaver spine.

Objective: To explore the possibility of a new, mini-
mally invasive technique to address lumbar facet insta-
bility, by filling the facet joint with bone cement. 

Methods: Intact veal cadaver spine with no visible 
signs of facet capsular tears or facet joint fractures was 

used. Individual joint mobility was assessed with manu-
al distraction commensurate with the joint lines. Joints 
were identified as non distractible (<0.5 mm–group 1) 
and moderately distractible (0.5 to 1 mm–group 2). Five 
joints were chosen from each group. An 18-gauge needle 
was placed into the zygapophyseal joint and position 
was confirmed under fluoroscopy. 0.5 mL of contrast out-
lined the facet joint and confirmed articular space can-
nulation. Medical bone cement was mixed and prepared 
using 20 grams powder (polymethylmethacrylate 69%, 
benzoyl peroxide 0.6%, barium sulfate 30%) and 9.2 g 
of solvent (methylmethacrylate 98%, N:N dimethyl-pto-
luidine 2%, hydroquinone 20 ppm). The ingredients were 
mixed manually for one minute using standard mixing 
protocol. Thereafter, 1 to 2 mL of the radiopaque bone 
cement mixture was injected with the use of a compatible 
bone cement injector system. The injection was stopped 
when a firm endpoint was reached. Successful filling of 
the zygapophyseal joint was again confirmed using fluo-
roscopic guidance. The cement was allowed to harden for 
10 minutes. Manual traction of the joint was then applied 
to confirm joint arthrodesis. This methodology was repro-
duced on several different occasions. 

3rd Place
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For final anatomical confirmation, the soft tissue 
(including capsule and cartilage) was debulked from 
the spine segments by boiling the samples followed 
by manual soft tissue removal. Bone and bone cement 
were the remaining structural elements; this heat treat-
ment allowed unobstructed observation of the intra-
articular bone cement and facets. 

Results: Cannulation and injection of all facets 
were achieved using a slow injection technique; how-
ever, the amount of cement injected was dependent on 
the group type. Group 1 joints accepted less than 0.3 
mL of volume with no change in manual distractibility 
after 10 minutes of cement hardening. Group 2 joints 
filled with approximately 1 mL of cement before a firm 
endpoint was reached; bulging of the joint capsule was 
concomitantly observed. Fluoroscopy confirmed equal 
and complete filling of these joints. After hardening of 
the cement, three-dimensional mobility of the spinal 
segments was significantly restricted compared to pre-
injection mobility. After removal of all soft tissue from 
the heat treated spinal segments, an exact model of the 
joint spaces was formed by the bone cement, confirm-
ing articular surfacing and capsular filling. Arthrodesis 
was only successful in all moderately distractible joints. 

Discussion: Low back pain due to facet instability 
is a relatively common condition and can have different 
etiologies. The three most common factors are isthmic 
fractures, degenerative facets, and post-operative peri-
instrumentation having prevalences that approximate 
7%, 8%, and 13% (4, 9). Physical therapy, oral medi-
cations, and local injections are the most frequently 
prescribed treatment modalities. Surgery is considered 
when conservative treatment fails, yet there is no con-
sensus on when to proceed and which type of surgery 
should be performed for this condition (8). 

Here, we present a new approach for performing 
a percutaneous arthrodesis of the facet joint in an ani-
mal cadaveric model. The role of this treatment is not 
known in humans and the reproducibility and safety in 
living subjects is not yet established. Therefore, human 
subject consideration warrants further research and 
investigation. We are not promoting a new minimally 
invasive technique as a replacement for surgery but 
rather suggesting that this technically feasible form of 
stabilization may be used in a select cohort with mild 
facet instability refractory to conservative manage-

ment. As this is obviously an early stage animal cadav-
eric study without biomechanical measurements, there 
are many questions that arise from our animal setup. 

Conclusion:  There is evidence supporting a bio-
mechanical correlation with pain eliciting properties 
between facet instability and degenerative spondylolis-
thesis. However, the standard of care for this condition 
remains elusive. We present a technically feasible, per-
cutaneous semi-mobile arthrodesis of the facet joint in 
an animal cadaveric model that may guide future inter-
ventional pain management of unstable degenerative 
facet arthropathy.

Disclosure: Bone cement donated by Cook 
Medical. 
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Background: Digital subtraction angiography 
(DSA) has been touted as a radiologic adjunct that 
might minimize complications from interventional 
neuraxial procedures where it is imperative to identify 
vascular compromise during the injection. Transforami-
nal epidural steroid injections (TFESI) are commonly 
performed interventions for treating acute and chronic 
spine pain with radiculopathy. 

Objective: We present a case of instantaneous 
paraplegia following lumbar TFESI wherein a local an-
esthetic test dose, as well as DSA was used as adjuncts to 
fluoroscopy. Methods Case report and literature review. 

Results: An 80 year-old male with severe lumbar 
spinal stenosis and chronic L5 radiculopathic pain was 
evaluated at a University Pain Management Center, 
seeking symptomatic pain relief. Two prior lumbar in-
terlaminar epidural steroid injections (LESI) provided 
only a transient pain relief, and decision was made to 
perform right-sided L5-S1 TFESI. A 5 inch, 22-gauge 
Quincke type spinal needle with a curved tip was used. 
Foraminal placement of the needle tip was confirmed 
with AP, oblique, and lateral views on fluoroscopy. As-
piration did not reveal any blood or cerebrospinal fluid. 
Digital subtraction angiography was performed twice, 
to confirm the absence of intravascular contrast spread. 
Subsequently, a 0.5 mL of 1% lidocaine test dose was 
performed without any changes in neurological sta-
tus. Next, a mixture of 1 mL of 1% lidocaine with 80 
mg triamcinolone acetonide was injected. Immediately 
following the completion of the injection, the patient 
reported extreme bilateral lower extremity pain. He 
became diaphoretic, and reported marked weakness 
in his bilateral lower extremities and numbness up to 
his lower abdomen. The patient was transferred to 
the Emergency Department for evaluation. An MRI of 
the lumbar and thoracic spines was completed 5 hours 
post injection showing a small high T2 signal focus in 

the thoracic spinal cord at the T7-8 level. The patient 
was admitted to the critical care unit for neurological 
observation and treatment with intravenous methyl-
prednisolone. Follow-up MRI revealed a hyper-intense 
T2 and STIR signal in the central portion of the spinal 
cord beginning at the level of the T6 superior endplate 
and extending caudally to the T9-10 level with accom-
panying development of mild spinal cord expansion. 
The patient was diagnosed with paraplegia from acute 
spinal cord infarction. At discharge to an acute inpa-
tient rehabilitation program, the patient had persistent 
bilateral lower extremity paralysis, and incontinence of 
bowel and bladder. 

Conclusions: In the present patient, digital sub-
traction angiography performed twice and an anes-
thetic test dose did not prevent a catastrophic spinal 
cord infarction and resulting paraplegia. DSA use is 
clearly not foolproof and even in well-trained hands, 
may not be sufficient to identify potentially life-or-limb 
threatening consequences of lumbar TFESI. 

Disclosure: This case report has been accept-
ed by Pain Physician Journal and is pending future 
publication. 
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Position-Adaptive Spinal Cord Stimulation (SCS) for 
Chronic Pain: Results of the RestoreSensor Study
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Background and Objective: Variation in intensi-
ty of neurostimulation with body position is a problem 
for some patients with SCS systems. The purpose of the 
study was to assess safety and efficacy of the Restore-
Sensor™ neurostimulator (Medtronic, Inc., Minneapo-
lis, MN) which included an optional position-adaptive 
stimulation feature. 

Methods: Patients in the prospective, open-label 
study were randomized to receive either position-
adaptive stimulation or manual programming adjust-
ment for 6 weeks prior to crossover to the opposite 
treatment arm for 6 additional weeks. Cross-tabula-
tion of two separate 5-point Likert scales was used to 
assess improvements in pain relief and convenience 
with position-adaptive stimulation compared with 
manual programming adjustment alone. Uncomfort-
able sensations from stimulation during both study 
arms and all adverse events were assessed. 

Results: In an intent-to-treat analysis, 86.5% of 
the 74 patients achieved the primary objective of im-
proved pain relief with no loss of convenience or im-
proved convenience with no loss of pain relief when 
using automatic position-adaptive stimulation. The 
primary efficacy results were significantly greater than 
the predefined minimum success rate of 25%, p<0.001. 
The adverse event profile did not differ between study 
arms. The incidence of device-related serious adverse 
events was 3.9%. 

Conclusions: This study demonstrated that auto-
matic position-adaptive stimulation is safe and effec-
tive in providing benefits in terms of patient-reported 
improved pain relief and convenience compared with 

manual programming adjustment alone. 
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Prevalence of Polypharmacy in Chronic Pain Patients

Background: Chronic pain patients are often a 
complicated and challenging population. Many of 
these patients have underlying psychological problems, 
destructive social habits, and take medications and 
supplements not prescribed by their respective pain 
specialist. 

Objective: This study used a large cohort of chronic 
pain patients in order to test the hypothesis that these 
patients are taking herbal supplements, over the coun-
ter medications, and/or psychiatric medications not pre-
scribed by their pain physician. 

Methods: After LSUHSC IRB approval (#7839), 
a survey was developed to evaluate polypharmacy 
practices. The survey measured age, diagnosis, history 
in a Pain Clinic and polypharmacy use. Herbal supple-
ments, psychiatric related medications, over the coun-
ter agents, and complete list of prescribed medications 
were evaluated. 

Results: 212 patients were surveyed from June-Au-
gust 2011. Patients were seen in an urban Pain Clinic by 
a board certified pain specialist. Patients indicated neck 
73%, back 93%, shoulder 38%, and knee pain 21% of 
the time. Age averaged 40.8 years. 9% reported they 
were taking psychiatric medications, 4.7% herbal sup-
plements, and 22.6% over the counter agents. 89% who 
visited a psychiatrist reported discussing the prescribed 
medications with their pain physician and 53% of these 
patients stated their entire medication regimen had 
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been reported and reviewed by their pain physician. 
Overall, 39.2% reported discussing all of their medica-
tions. Only 27.8% of patients reported all medications 
had been presented and reviewed. The most commonly 
listed over the counter medications included melatonin, 
fish oil, glucosamine, diphenhydramine products, aspi-
rin, Tylenol PM, Advil, Aleve, Motrin, Goodies Powder, 
Excedrin, and Zantac. A number of patients were tak-
ing potentially dangerous combinations of prescribed 
and over the counter medications. For example, one pa-
tient took 10 aspirin per day and another patient took 
5-6 25 mg. diphenhydramines with their prescribed 
medications. 

Conclusion: Multiple medications prescribed by 
different physicians is a critical issue. In some cases, 
certain combinations of medications can have adverse 
affects. The results of the present survey suggest a sig-
nificant number of patients are taking psychiatric medi-
cations and over the counter agents. The pain physi-
cian should survey and scrutinize all medications each 
patient takes to improve dosing regimens and prevent 
potentially fatal drug combinations. 

References:
1. Smith H, et al. Implications of opioid anal-

gesia for medically complicated patients. 
Drugs Aging. 2010 May;27(5):417-33.

 2.  Fanciullo GJ, et al. Best practices to reduce the risk of drug-drug 
interactions. Am J Manag Care. 2011 Sep;17 Suppl 11:S299-304.

A Novel Lumbar Facet Medial Joint Injection and Sural 
Block Combination in Low Back Pain And Sciatica 
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Background: Facet medial joint injection and sural 
block combination has not been described previously 
for lumbar radiculopathy in patients with a mild neu-
rological deficit. 

Objective: In this study, we want to investigate the 
clinical effectiveness combination of medial joint injection 
and sural block in 386 patients with lumbar pathology 
(disc herniation, foraminal stenosis and spondylolisthesis).
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Chronic Functional Abdominal Pain/Irritable Bowel 
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Background: With Irritable Bowel Syndrome (IBS) 
affecting 3 – 20% of the U. S. population and an esti-
mated yearly cost of over $20 billion dollars to the U.S. 
economy, directly and indirectly through lost productiv-
ity, their treatment is an important area for research.1-2 
Another even less understood gastroenterologic dis-
order is Functional Abdominal Pain Syndrome (FAPS) 
which is less common (estimated incidence of 0.5% to 
2% in North America) and is characterized by pain that 
is constantly or near-constantly present and can be un-
related to food intake or defecation.3 Until recently 
the only available treatment options for either disorder 

Methods: Between May 2007 to and May 2011, 386 
patients with radiculopathy was evaluated for forami-
nal stenosis, disc hernia and spondylolisthesis. Clinical 
criteria and pain map were used in selecting the levels 
to be blocked. Based on the clinical and imaging find-
ings, surgery was justifiable in all cases. Pain commonly 
radiated in to the buttock and/or down to the thigh, ex-
tending to the foot usually. Single level block was used 
in 214 patients and double level block was used in 172 
patients, sural block was used in all the patients. Neural 
theraphy was added in 84 patients at the same time. If 
the patient passed more than two operation disc or fu-
sion and had got any enstrumantation system that it’s 
create a problem for blocked were excluded this study. 
Fluoroscopically ( 4 or 8 magnified) guided system used 
for facet medial joint injection. Patient was informed 
before the facet medial joint injection and any level of 
pain it’s not resolved, operation will be thought for this 
level. All the patients were monitorized while during 
the procedure. We prefers to use 2-3 cc of % 5 bupiva-
caine and 1.5cc or 2 cc of 80 mg Depomedrol and 0.09 
Nacl solution.14 gauge, 1,5 inch spinal needels, two 
10 cc syringe were used for lomber injection and 0.5cc 
depomedrol, 0.5 cc syringe was used for sural block at 
foot. All the patients take the analgesic and antienfla-
matuary drug and carbamazepin 200 mg /daily after 

the procedure. Under the floroscopy Y (joint nerve bi-
furcation demonstrated) shape was found and choosen 
for a target point in the middle of the pedicular area. 
Sural blocked performed in all the patients. If it’s neces-
sary, one or two times sural block were added. After the 
injection theraphy, disc resorption percent was evalu-
ated with MRI in 1 years later. 

Results: They returned the daily activites 
10 days, returned the their job 20-25 days later. 
The final outcome after facet medial joint injection and 
sural block was excellent in 264 (68%), and good in 115 
( 29% ), Fair 7 (3%). Disc resorption volume rate was 
changed 20% to 80%. 

Conclusions: A novel combination of facet medial 
joint injection and sural block was found very effective 
to reduce the pain and disc volume. Pain map and injec-
tion theraphy should be very important aspect of the 
non operative treatment with lumbar pathology. injec-
tion combination helps to reduce the pain and resop-
tion of the disc volume visibly. 
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were pharmacologic, diet alteration, and psychological 
in nature. These treatments have variable efficacy and 
often leave many sufferers with minimal to moderate 
symptomatic relief. We are reporting the successful use 
of dorsal column stimulation (SCS) to treat a patient 
with mixed features of Chronic Functional Abdominal 
Pain Syndrome and Irritable Bowel Syndrome that was 
refractory to standard conservative therapies.

Results: An otherwise active and healthy 52 year-
old male patient suffering from a sudden onset of de-
bilitating abdominal pain that began in November of 
2009 was referred to our pain clinic in October of 2011. 
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and abdominal pain. At this appointment his physical 
exam was entirely unremarkable: he had a well-mus-
cled mesomorphic body and appeared more like a man 
in his early 40s than 50s and no amount of percussion 
or deep palpation reproduced or exacerbated his ab-
dominal pain. Given his physical exam and reported 
history, his pain appeared to have characteristics that 
might be visceral in nature so the decision was made to 
attempt a series of splanchnic plexus blocks (consisting 
of 15ml of 0.5% ropivicaine with 1:200,000 epineph-
rine injected at the anterolateral aspect of each side 
of the inferior third of T12 vertebral body) to further 
define, and possibly treat, his abdominal pain. Over the 
course of a month the patient received three splanch-
nic plexus blocks with surprisingly powerful results: he 
obtained 100% resolution of his abdominal pain after 
each block with the severe left hypochondriac/lumbar 
pain returning after 3 days and the remainder of his 
diffuse abdominal pain returning several weeks later. 
The primary author conducted a review of the existing 
literature for abdominal pain treated with dorsal col-
umn stimulation, also referred to as spinal cord stim-
ulation (SCS), techniques and found its utilization for 
visceral abdominal pain in patients with a history of 
chronic pancreatitis of various etiologies.5-8 Days later 
he attended the North American Neuromodulation So-
ciety (NANS) annual meeting in December, 2011 where 
multiple abstracts involving gastrointestinal neuro-
modulation therapies were presented. Upon his return 
to the pain clinic he made a presentation to the group 
proposing a percutaneous SCS trial for this patient. 
Given the patient’s excellent response to the splanch-
nic plexus blocks, and the existing literature supporting 
SCS for visceral pain, the group agreed and the decision 
was made to schedule the patient for a dorsal column 
stimulation trial.

The patient returned in February and a trial lead 
(1X8 Compact® 3874-60, Medtronic Inc., Minneapolis, 
MN, USA) was placed percutaneously and advanced 
midline to the superior endplate of T5. Intraoperative 
testing was performed (External Trialing Neurostimula-
tor® Model 37022, Medtronic Inc., Minneapolis, MN, 
USA) with lead position adjustment until the patient 
reported parasthesia coverage over his left-sided pain. 
This was noted midline at the T6 inferior endplate in 
an AP view on fluoroscopy. The following contacts and 
stimulation parameters were used: 0 + - + + 0 0 0 (con-
tacts are listed from distal/cephalad to proximal/cau-
dad), Amplitude 4.7V, Pulse Width 240 microseconds, 
Frequency 35 Hz. Three days later the patient returned 

He reported that initially the pain presented only at 
night, would wake him from his sleep between 1 and 
3 A.M., and would last until he had a series of small 
bowel movements (typically 5-6, of variable volume and 
consistency) that would start between 6 and 9 A.M. and 
continue for approximately 2-3 hours. Over time, how-
ever, he noted that the pain became more constant; 
with exacerbations noted after eating meals or drink-
ing liquids during the day and that the nighttime on-
set of his pain began to start as early as 9 P.M. He also 
noted that the worst pain was primarily located in his 
left hypochondriac and left lumbar divisions but that 
during the last 2 years he had developed additional 
diffuse pain of a lower intensity involving the rest of 
the abdomen as well. As a result of his nighttime symp-
toms his sleep steadily worsened until he was averaging 
approximately 3 hours of interrupted sleep per night. 
With the addition of the potent hypnotics eszopiclone 
and zolpidem he was able to obtain roughly 4 hours 
of uninterrupted sleep per night before being woken 
by pain. The Irritable Bowel Syndrome Quality of Life 
questionnaire (IBS-QOL) was utilized to obtain a base-
line evaluation of the impact that this abdominal pain 
had on his quality of life. Prior to any interventions he 
reported a score of 64 (0-100 where 100 is the highest 
quality of life).4

His description of the pain was comprised of dis-
tinctly different components such as “bloating,” 
“cramping,” “sharp,” “dull,” and “radiating to the low 
back”. An extensive work-up by two different gastroen-
terology groups over the course of two years involving 
multiple radiologic, serologic, endoscopic, and physi-
cal studies yielded no definitive etiologies other than a 
Helicobacter Pylori infection which was identified early 
and resolved after a single course of treatment. He was 
treated with multiple medications including: dicyclo-
mine, hyoscyamine, bismuth subsalicylate, amylase/pro-
tease/lipase, omeprazole, metronidazole, tetracycline, 
desipramine, and ranitidine. He was also directed to try 
multiple diet modifications in an attempt to ameliorate 
his suffering. No treatment or lifestyle modification 
produced any significant or lasting benefit.

He was referred to our pain clinic by his primary 
care manager for “Chronic abdominal pain since No-
vember 2009… symptoms have been gradually getting 
worse….” At his first appointment he stated that he had 
been diagnosed by the gastroenterologists with “Func-
tional Abdominal Pain.” A careful review of the notes 
from his extensive gastroenterologic workup only re-
ferred to the following diagnoses: LLQ pain, LUQ pain, 
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and he reported that he had received 100% relief of 
his abdominal pain, his bowel movements were more 
“consistent” and had decreased to 1 – 2 per day, he had 
been able to sleep through the nights without hypnot-
ics, and his “stomach seemed to be more active with 
the stim ‘on’ enabling [him] to eat meals more comfort-
ably.” He also noted that following periods of stimula-
tion lasting minutes to hours he continued to experience 
sustained improvement in his pain and bowel function 
for a period of time even after cessation of stimulation. 
Two weeks later an implantable pulse generator 
(IPG) (RestoreSensor Neurostimulator® Model 37714, 
Medtronic Inc., Minneapolis, MN, USA) with two percu-
taneously placed leads (1X8 Compact® Model 3778-60, 
Medtronic Inc., Minneapolis, MN, USA) were implanted 
in this patient. The two leads were advanced to the su-
perior endplate of T7 (in an AP view on fluoroscopy) 
with one lead directly midline to the bony anatomy and 
the second just left paramedian to the first (fig. 1). In-
traoperative testing yielded the best parasthesia cover-
age of his painful areas utilizing the following contacts 
and stimulation parameters: the left paramedian lead 0 
0 0 + - - + 0, the midline lead 0 0 0 0 + + 0 0 Amplitude 
4.1V, Pulse Width 450 microseconds, Frequency 55 Hz. 
Now, 1 month after implantation, he continues to re-
port dramatic improvement in his comfort: 100% pain 
relief and improvement in bowel function with no fur-
ther need for hypnotics to obtain an optimal quantity 
and quality of sleep. This was further correlated with 
his IBS-QOL score which increased dramatically to 97. 
He reports that within the exercise limitations we have 
placed on him to prevent post-operative lead migration 
he is able to perform yard work, bicycle, and swim as 
he did previous to the onset of his abdominal pain and 
dysfunction.

Conclusions: This patient had mixed features of 
both IBS and FAPS making differentiation difficult (and 
perhaps irrelevant). Nonetheless, he responded very 
well to splanchnic plexus blocks with follow-on im-
provement in both pain and bowel function with dorsal 
column stimulation. Celiac plexus blocks and splanchnic 
plexus blocks have both been described for the diagno-
sis and treatment of visceral abdominal pain. In our clin-
ic we chose splanchnic plexus blocks for diagnostic pur-
poses due to our comfort with their relative safety and 
reproducibility in our hands. While we performed a se-
ries of three sympathetic blocks on this patient prior to 
a SCS trial we are now considering performing only one 
or two if a patient experiences dense, but short-lived, 
relief of their pain. As there are multiple structures at 

risk during such sympathetic blocks at the thoracic lev-
els, and there is a low likelihood of additional blocks 
providing further therapeutic or diagnostic benefit, it 
appears that the risk to benefit ratio may favor proceed-
ing to a SCS trial sooner if the results are unequivocal. 
Neuromodulation may be an inadequately explored 
option for the treatment of intractable severe IBS or 
FAPS symptoms refractory to conventional therapies. 
Given the impact on quality of life, as well as the direct 
and indirect costs associated with the sequelae of poor-
ly controlled IBS and FAPS, neuromodulation should be 
considered as a treatment modality for those patients 
whose quality of life is significantly impacted, and who 
respond poorly to other more conservative therapies. 
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the Navy, Department of Defense or the United States 
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was prepared as part of my official duties. Title 17 U.S.C. 
105 provides that ‘Copyright protection under this title 
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ernment.’ Title 17 U.S.C. 101 defines a United States 
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Background: Transversus abdominis plane (TAP) 
blocks and TAP catheters have been used to provide 
prolonged postoperative analgesia after laparoto-
my. After the initial description of the technique by 
Rafi 1 multiple studies have highlighted the value of 
the TAP block. The technique involves injection of lo-
cal anesthetic solution into a plane between internal 
oblique (IO) and TA (Transversus Abdominis) muscles. 
In this plane lie the thoracolumbar nerves originating 
from T6 to L1 spinal roots, which supply sensation to 
the anterolateral abdominal wall. These multiple mixed 
segmental nerves branch and communicate as they run 
through the lateral abdominal wall between IO and 
TA muscles, within the TA fascial plane.2 We present 
a case that was successfully managed by bilateral TAP 
blocks for post-operative pain control following a total 
abdominal hysterectomy. 

Objective: Examining the efficacy of the TAP block 
in controling post-operative pain. 

Methods: This is a case report Results A 75 year 
old woman with hypertension and severe dementia 
(Alzheimer) presented with vaginal bleeding. She was 
found to have uterine cancer and a decision was made 
to perform total abdominal hysterectomy (TAH). Dis-
cussing the plan for postoperative pain management 
for this patient, we considered placing a thoracic epi-

dural catheter but patient’s blood pressure was low, 
which made this option unacceptable. The patient was 
sensitive to IV opioids possibly because of her demen-
tia. We decided with the patient’s family to perform 
bilateral TAP blocks with bilateral catheters instead. 
The block was performed under ultrasound guidance, 
Ropivacaine 0.5 % was used as the local anesthetic, and 
15 mL were injected on each side followed by place-
ment of a catheter for continuous postoperative pain 
control. Pain was well controlled post-operatively, and 
her pain scores were 2-4/10 in the first 2 days after 
surgery. TAP catheters were removed on POD#2 after 
patient resumed oral intake and was started on oral 
acetaminophen. 

Conclusions: TAP catheters are effective in man-
aging post-operative pain for patients undergoing 
abdominal surgeries. They may be a good alternative 
to epidural analgesia when epidurals cannot be per-
formed or are contraindicated. 
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Background: Percutaneous radiofrequency (RF) is 
used to treat facet joint mediated pain. Because pain 
reduction requires the ablation of small nerves, ma-
nipulating RF delivery to augment lesion size has been 
investigated. Manipulating the duration of RF applica-
tion, electrode temperature, and tip size are known to 

alter lesion size, and recently it was demonstrated that 
pre-injecting 0.9% NaCl increases lesion size [1]. It is un-
known if other concentrations of NaCl would increase 
the size of lesions produced with interventional pain RF 
equipment. 

Objective: The purpose of the study was to exam-
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ine the effects of increasing NaCl concentration on mo-
nopolar RF lesions. 

Methods: Monopolar RF with temperature con-
trol at 80° C for 90 seconds was performed with ex vivo 
chicken samples. Eleven groups, each with 10 samples, 
were used. Seven groups were used to investigate the 
preinjection (0.74 mL) of different NaCl concentrations 
(0.7%, 0.9%, 3%, 8%, 13%, 18%, or 23.4%). 1% lido-
caine in 0.7% NaCl, and two nonionic fluids (water and 
D5W) were also investigated. The final group received 
no fluid preinjection. The horizontal diameter (Dh), ver-
tical diameter (Dv), maximal effective radius (Mer) and 
distal radius (T) of the lesion from the tip of the elec-
trode were each measured in millimeters. The shape 
(Dh/Dv) and overall surface area (pi/4*[Dh*Dv]) were 
calculated. Impedance and power values were mea-
sured. Alpha was 0.05 for all statistical comparisons. 

Results: When compared to no fluid injection, pre-
injection of D5W, but not water, increased the mean 
area of lesion by 57% (p=0.012; Fig. 1). This increase 
was primarily confined to the Dh parameter, which was 
increased by 47% (p<0.001; Fig. 2). Water also increased 
mean Dh over no fluid by 35% (p=0.012), and both D5W 
and water significantly increased mean Mer, but not T, 
by 57% (p=0.002) and 50% (p=0.020), respectively. 

The addition of NaCl to preinjected fluid alters 
mean lesion attributes beyond that observed with 

nonionic fluids. 0.7% NaCl increased the mean area of 
lesion over that seen with preinjected water by 29% 
(p=0.012), and this increase enlarged as NaCl concen-
trations were elevated. Preinjection of 23.4% NaCl pro-
duced a 154% (p<0.001) increase over water in mean 
area lesioned and this area was larger than that pro-
duced by any other concentration examined (p=0.002 
– p<0.001) except 18%. Similar increases in Dh and Dv 
were observed with higher concentrations of pre-in-
jected NaCl, with less profound increases noted in Mer 
and T. Strikingly, mean T was extended by a full 1.9 mm 
over the mean T produced by water (0.45mm; 95% CI 
= 0.19-0.71). 

Increasing the NaCl concentration to 0.7% and 
above resulted in a significant reduction in the imped-
ance and an increase in the power (watts) output (Fig. 3)

Conclusions: Preinjected fluid increases RF lesion 
size, and increasing NaCl concentration significantly 
augments this effect. In part, NaCl may produce larger 
lesions as a result of reduced impedance and increased 
power. Preinjected fluid strategies with increasing NaCl 
concentrations should be considered when enhanced 
lesions are desired and warranted. 
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Background: Sublingual buprenorphine (bu-
prenorphine SL) is a preparation that has been used 
to treat opiate dependence. In addition, the Drug En-
forcement Administration (DEA) has acknowledged the 
legality of an off-label to use treat pain with the sublin-
gual buprenorphine preparation. Buprenorphine SL is 
unique among the opiate class of analgesics; this com-
pound has a high affinity for the μ-receptor, yet only 
partially activates it. Thus, buprenorphine SL can pro-
vide analgesia while minimize opiate side effects. Many 
patients on high doses of opiate medication develop 
opiate-induced hyperalgesia (OIH) (1). 

Objective: To determine the effectiveness of con-

verting patients from high doses of full agonist opiate 
medication to sublingual buprenorphine, as well as to 
identify patient groups that are most likely to benefit 
from this therapy. 

Methods: Retrospective data from clinical records 
was taken on 35 de-identified chronic pain patients (22 
male and 13 female, age 24-66) who had previously 
treated with high-dose opiate-agonist drugs and were 
converted to buprenorphine SL in tablet form during 
the study. High dose opiates were defined as over 200 
mg morphine equivalent per day. Data collected from 
patient profiles included age, sex, diagnosis, medication 
history, pre-induction opioid intake, and pre-induction 
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Clinical Opiate Withdrawal Score (COWS). Numerical 
pain levels and Quality of Life scores were recorded be-
fore and after conversion to buprenorphine SL. Results 
After initiation of buprenorphine SL therapy for more 
than two months, the mean pain scores on a scale from 
0-10 decreased by 3.7 points (p<0.001). Patient Quality 
of Life (QOL scale) was not significantly affected by bu-

prenorphine SL therapy (p=0.087 
Conclusions: Patients continuing buprenorphine 

SL therapy for more than 60 days reported significant 
decreases in pain (3.7 points). 
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Background: Spinal cord stimulation (SCS) has 
become an important therapy for patients suffering 
from chronic neuropathic pain of the trunk and limbs. 
However, Spinal cord stimulation is sometimes limited 
by the uncomfortable side effects experienced by the 
patient as the amplitude of stimulation is increased. 
These side effects include dorsal root stimulation and 
ligamentum flavum stimulation due to recruitment of 
small fibers in ligamentum flavum, which may occur 
when electrodes are inserted percutaneously and their 
contacts are exposed circumferentially. This may further 
necessitate placement of plate electrodes with insulat-
ed dorsal surfaces. 

Objective: We report a series of 6 patients with 
ligamentum flavum stimulation who presented at vari-
able time periods following percutaneous cylindrical 
spinal cord stimulation lead implant 

Methods: First case presented with painful liga-
mentum flavum stimulation during trial , second and 
third patients presented 2 months post implant, fourth 
patient presented 4 months post implant, fifth patient 
presented 1.5 years post implant and sixth patient pre-
sented 3 years and 2 months post implant. 

Results: In all of the above cases except one, re-
peated attempts to obtain adequate paresthesia cov-

erage without painful sensation in the midline back 
was unsuccessful. In four of these patients paddle lead 
placement resolved the issue. In one of the cases who 
presented 2 months post implant, ligamentous stimu-
lation resolved with reprogramming during 1 year fol-
low up. One of the patients is awaiting paddle lead 
placement. 

Conclusions Ligamentum Flavum stimulation as a 
complication of percutaneously placed cylindrical SCS 
leads was first described in 1997. This may occur second-
ary to circumferential stimulation as opposed to unidi-
rectional stimulation with paddle leads. Circumferen-
tial stimulation may lead to recruitment of small fibers 
in ligamentum flavum as the amplitude of stimulation 
is increased. There is a paucity of literature regarding 
the variable time periods when ligamentum flavum 
stimulation may present itself. We hypothesize that 
this may be due to changes in the distance between the 
cylindrical lead with reference to dura and ligamnetum 
flavum. This may happen secondary to delayed scar for-
mation, epidural fat or some unknown causes. 
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Background: Anterior cutaneous nerve entrap-
ment syndrome (ACNES) is a common source of chronic 
abdominal wall pain that is often overlooked in pa-
tients. Described as a sharp, localized pain, ACNES is 
caused by the entrapment of a branch of the lower tho-
racic (T7-T12) intercostal nerves in the abdominal wall 
muscle. Failure to make an accurate diagnosis may be, 
in part, due to clinicians’ unawareness and can result 
in unnecessary examinations and invasive treatments. 
In fact, a study by Thompson and colleagues [1] esti-
mated an average of $6727 spent on diagnostic testing 
and hospital charges before patients were ultimately 
diagnosed with “abdominal wall syndrome”. With 
a simple Carnett’s test, the majority of patients with 
chronic abdominal wall pain can be identified without 
risk of missing intra-abdominal pathology [2]. Briefly, 
it involves palpating the area of greatest tenderness 
on the patient. If the pain increases or stays the same 
severity, then the source of pain likely originates from 
the abdominal wall itself. Treatment is also simple and 
effective; a properly administered injection of local an-
esthetic can completely relieve the pain of ACNES.

While ACNES has been implicated as a source of 
abdominal pain in up to 30% of adult cases [2], in-
formation about children is lacking. The incidence of 
ACNES in the pediatric population is unknown though 
it appears to be substantial. Chronic pain can have sig-
nificant emotional and social impact on children and 
their families. Suffering from pain daily can limit a 
child’s ability to attend school, socialize with peers, and 
participate in physical activity. In addition, the physi-
cal and psychological sequelae associated with chronic 
pain may impact overall health, predisposing a child for 
the development of adult chronic pain [3][4]. Objec-
tive The purposes of this case series are to describe the 
clinical manifestations, sequelae, and outcome of three 
cases of ACNES in adolescent patients, to prompt better 
recognition of the condition, and to identify effective 
treatment options. 

Methods: Three case reports are presented of 
adolescents evaluated for severe, debilitating abdomi-
nal pain at a tertiary care, pediatric chronic pain clinic 
within a large, urban hospital. 

Result: Case 1: 15 yo male presented with a >3 
month history of severe right lower quadrant pain. 
Prior to consultation, he was evaluated by a Gastroen-
terologist and a Pediatric Surgeon. The pain was debili-
tating resulting in decreased function and poor school 
attendance (missed 3 months of school). He had mul-
tiple ED visits and required inpatient admission for pain 
control. He had an extensive work up for abdominal 
pain including CT scan, endoscopy/colonoscopy, ultra-
sounds, gastric mucosa scan, MRI, and upper GI series, 
all of which were unremarkable. Treatments included 
an oral opioid and an antidepressant transitioned to 
an anticonvulsant with minimal reported effect. He un-
derwent right transversus abdominis plane (TAP) block 
for potential ACNES with a 3 mL mixture containing 1 
mL of 40 mg/mL triamcinolone and 2 mL 1% plain li-
docaine injected under ultrasound guidance into the 
junction between the internal oblique and transverse 
abdominus muscles. Post-procedure he reported an im-
mediate decrease in abdominal pain and reported com-
plete resolution of abdominal pain later the same day. 
He had a recurrence of severe RLQ pain approximately 
one year later following strenuous exercise. He under-
went repeat TAP block with a 5 mL solution containing 
4 mL of 10 mg of regular triamcinolone and 1 mL of 1% 
of plain lidocaine that was injected under ultrasound 
guidance into the appropriate junction. Post-procedure 
he reported an immediate decrease in pain.

Case 2: 15 yo female presented with >1 year history 
of severe right upper quadrant abdominal pain. Prior 
to consultation, she was evaluated by multiple Gastro-
enterologists and a Gynecologist. She had multiple ED 
visits and required inpatient admission for pain control 
during which she underwent appendectomy. The pain 
continued and was debilitating resulting in decreased 
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function and poor school attendance (missed 3 months 
of school). She had an extensive work up including 
endoscopy/colonscopy, ultrasound, MRI, and upper GI 
series, all of which were unremarkable. Treatments in-
cluded an oral opioid, an antidepressant, and a ben-
zodiazepine with minimal reported effect and NSAIDs 
with reported moderate effect. She underwent right 
TAP block for potential ACNES with a 3 mL solution con-
taining 2 mL of 10 mg of Kenalog and 1 mL of 1% plain 
lidocaine was injected under ultrasound guidance into 
the appropriate junction. Post-procedure she reported 
a minimal decrease in abdominal pain. Upon follow up 
three weeks later, she reported improved function but 
no improvement in pain control. She underwent a re-
peat TAP block two months later with a solution of 1 
mL of 40 mg/mL of triamcinolone acetate and 1 mL of 
1% lidocaine injected under ultrasound guidance into 
the plane between the transversus abdominis and the 
internal oblique. Upon follow up one month after, she 
reported moderately improved pain control and im-
proved function.

Case 3: 16 yo male presented with a 3 month histo-
ry of severe left upper quadrant abdominal pain. Prior 
to consultation, he was evaluated by a Gastroenterolo-
gist and an Allergist. The pain was debilitating result-
ing in decreased function and poor school attendance 
(missed 2 months of school). He presented to the ED 
for pain control. He had an extensive work up includ-
ing endoscopies, upper GI series, and a gastric emptying 
scan. He was shown to have esophagitis. Treatments in-
cluded an oral opioid and antidepressants with minimal 
reported effect. He underwent left TAP block for po-
tential ACNES with a solution containing 2 mL of 10 mg/
mL, Kenalog and 4 mL of 1% lidocaine. Post-procedure 
he reported an immediate decrease in pain. Upon fol-
low up 4 days later, he continued to report improved 
pain control and improved function. 

Conclusions: Pain originating from the abdomi-
nal wall is often overlooked in children with reports of 
chronic abdominal pain. Rather than being considered 

as an initial diagnosis, anterior cutaneous nerve entrap-
ment syndrome is treated as a diagnosis of exclusion 
after other treatment options have been exhausted. A 
diagnosis of ACNES should be considered in cases of se-
vere, localized abdominal pain that is accentuated by 
physical activity and remains at exactly the same spot, 
never migrating or changing with positioning.

The three case reports highlight the potential im-
pact undiagnosed ACNES may have on children, includ-
ing prolonged and debilitating pain, unnecessary ex-
aminations, invasive treatments, as well as disruption 
to daily function and school attendance. Of note, each 
patient in the case series also reported anxiety and/or 
negative effect on mood due to prolonged pain. As a 
result, they were given a psychiatric diagnosis and pre-
scribed a course of antidepressants.

Though diagnosis can be difficult, a positive re-
sult on Carnett’s test and the precise localization of 
the pain are regarded as diagnostic criteria for ACNES. 
Substantial pain relief after an accurately placed ante-
rior cutaneous nerve block is considered confirmatory 
for ACNES. It is a relatively quick procedure that can 
provide dramatic results, as was seen in the patients in 
our case series. Prompt identification and treatment of 
ACNES can have implications for the future as persis-
tent abdominal pain in childhood is significantly associ-
ated with decreased quality of life and an increased risk 
of psychiatric disorder in adulthood [3]. 
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Background: Technological advances in SCS have 
accelerated rapidly over the last decade. These ad-
vances have led to markedly increased utilization of 
SCS. While published analyses of clinical outcomes have 
been steadily increasing as well, the availability of pub-
lished cost-effectiveness analyses remains relatively 
scarce. For SCS to remain a viable therapeutic option 
in the healthcare paradigm of the 21st century and the 
rapidly changing reimbursement landscape, there is a 
tremendous need to establish a body of evidence on 
not just the therapy’s therapeutic effectiveness, but its 
cost-effectiveness as well. 

Objective: The study included a review of clini-
cal outcomes and the associated costs for SCS patients 
treated with the Boston Scientific Precision® SCS sys-
tem at the MPMC clinic. Methods Data collected includ-
ed patient-reported pain rating on a visual analog scale 
(VAS) and direct costs, before and after the SCS implant 
procedure, over a median duration of 14.3 months 
and 16.8 months pre- and post-procedure, respectively. 
Cost-effectiveness was assessed by estimating effective-
ness in terms of VAS pain reduction. In our study, the 
incremental cost-effectiveness ratio (ICER) represents 
the additional cost incurred by the payer to obtain a 
reduction of 1 point in the VAS score with intervention 
(SCS) compared to SMC. 

Results: A total of 46 patients were included in the 
study (51% Female) with a mean age of 55.3±10.6 years. 
The median pain reduction in VAS pain score from pre- 
to post-procedure was 3.0 points. This improvement in 
pain score is both clinical significant and highly statis-
tically significant (P<0.0001). The median direct costs 
prior to permanent implant procedure were $3,438/
year, compared to $2,012/year post-permanent implant 

procedure, adjusted for the duration of follow-up. This 
annual cost reduction of approximately 42% is highly 
statistically significant (P = 0.0007). With a mean per-
patient SCS cost of $31,530, the ICER of SCS was $11,250 
compared to SMC.

Discussion: With recent healthcare reform and a 
rapidly changing reimbursement landscape, health eco-
nomic research in the U.S. is quickly becoming standard 
practice in the U.S. medical decision-making arena, as 
has been the case for a number of decades in Europe. 
This transition will likely be particularly challenging for 
the field of Neuromodulation, where practitioners and 
researchers alike must face highly subjective health out-
comes and interventional procedures that do not easily 
lend themselves to traditional comparative assessment 
and research methods. Consequently, there is an urgent 
need for an established body of evidence demonstrat-
ing the cost-effectiveness of neurostimulation thera-
pies for the treatment of pain.

Conclusion: Our retrospective cost-effectiveness 
analysis suggests that SCS provides both clinically sig-
nificant and cost-effective reduction in pain, and when 
compared to standard medical management over the 
patient’s lifetime. Further prospective and longer-term 
studies including direct and non-direct cost are required 
to validate our results. 

Disclosure: The abstracted was submitted to 
AAPM 2012, but was not able to present due to time 
issue.
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Background: Plantar fasciitis (PF) is a common 
cause of heel pain in adults. Corticosteroid injections 
are frequently used as a treatment for PF. Patients ex-
perience a variable response to corticosteroid injections 
when done by a palpation-guided technique. Some 
studies have demonstrated that ultrasound-guided cor-
ticosteroid injections reduce the number of recurrences 
at one year. A needle placed away from the plantar fas-
cia may be the reason palpation guided injections are 
not as effective as sonographically guided injections. 

Objective: To evaluate the accuracy rate for pal-
pation-guided PF injections by sports medicine fellows 
using the medial approach. 

Methods: This is a prospective observational study. 
Sports medicine fellows inserted a needle into a pa-
tient’s foot using a medial plantar fascia injection ap-
proach. A diagnostic ultrasound probe was then placed 
on the foot to determine where the needle was placed. 
The images were reviewed by an independent physi-
cian to determine whether the needle placement was 
accurate. 

Results: Four fellows performed a total of 23 plan-

tar fascia injections. 39% of the needle placements 
were deemed accurate. 35% were placed directly in the 
PF. 22% were greater than 1 cm from the calcaneous, 
while 13% were > 3 mm away from the PF. 

Conclusions: Palpation guided (blind) PF injec-
tions from the medial approach are inaccurate. Ultra-
sound guidance provides accurate placement of the 
needle for PF injections. This may be a reason for vari-
able responses to blind PF injections. Further studies are 
needed to determine if the accuracy of needle place-
ment affects patient outcomes. 
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Ultrasound-Guided Paramedian Epidural Access: 
Evaluation of a Real Time In-Plane Transverse View 
Technique
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Background: Epidural anesthesia or analgesia has 
become very popular for management of post-opera-
tive pain following several varieties of surgeries. Suc-
cess of the technique depends on the accuracy of locat-
ing the required anatomical space. Currently physicians 
mostly rely on identifying anatomical landmarks. Ana-
tomical landmarks are difficult to palpate in the obese 
and those with edema in the back, and do not take into 
account anatomical variations or abnormalities.1 Ul-
trasound is an evolving technique used to identify the 
epidural space. To our knowledge we are the first to de-

scribe a novel in-plane transverse technique to identify 
the epidural space. 

Objective: Evaluation of a novel technique for 
placement of epidural catheters by using paramedian 
access with real time in-plane transverse view.

Methods: Case presentation: Our first patient 
was a 38 years old woman with a BMI of 27 and Fa-
milial Adenomatous Polyposis (FAP), rectosigmoid 
carcinoma status post low anterior resection with 
anastomosis, appendectomy as well as adjuvant che-
motherapy and radiation. The patient had been un-
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dergoing routine surveillance for her FAP with upper 
and lower endoscopies. She underwent colonoscopy 
and upper endoscopy and was noted to have multiple 
polyps within the duodenum. The patient was allergic 
to meperidine and morphine. The patient presented 
for a pancreas-preserving duodenectomy. The epidur-
al was placed for this patient in the sitting position. 
Our second patient was a 56 years old man with a BMI 
of 26 and benign prostatic hyperplasia. Patient present-
ed for open prostatectomy. Patient had no other co-
morbidities and no known allergies. The epidural cath-
eter was placed for this patient in the lateral position.

Technique: We used ultrasound guidance to place 
a paramedian epidural catheter using a real time trans-
verse view in-plane approach. The transverse view of 
the T9-10 interspace was obtained using a curvilinear 
low frequency (2-5 MHz) ultrasound probe. The skin 
was infiltrated at the right lateral end of the probe 
about 4 cm lateral to the midline. The Touhy needle 
was introduced in-plane with the ultrasound probe and 
advanced with some medial angulation. Once engage-
ment with the ligamentum flavum was felt, an Episure 
AutoDetect Syringe*(Indigo ORB, INC., Irvine, CA, USA) 
filled with 4 ml of normal saline was attached to the 
Touhy needle. The needle was then gradually advanced 
until forward movement of the plunger with expulsion 

of the saline indicated entry into the epidural space. An 
epidural catheter was then placed through the needle ( 
4 cm beyond the needle skin mark). Both patients were 
started on an epidural infusion of bupivacaine 0.1% 
with fentanyl 2 mcg/ml. The only difference in perform-
ing this technique between both patients was that it 
was performed in the first patient in the sitting position 
while performed on the second patient in the lateral 
position. The epidural infusion provided adequate an-
algesia for both patients and the catheter was removed 
from the first patient on post-operative day 3 and from 
the second patient on post-operative day 1.

* EpisureTM AutoDetectTM syringe (Indigo Orb, 
Inc., Irvine, CA, USA), is a new LOR syringe with an inter-
nal compression spring that applies constant pressure 
on the plunger.

Conclusions: We demonstrated successful use of 
real-time US guidance in combination with LOR to sa-
line for paramedian epidural access using a transverse 
in-plane technique. This report represents the begin-
ning of a larger study to explore the utility of this novel 
technique. 
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Background: Intermittent neurogenic claudication 
secondary to mild lumbar spinal stenosis (LSS) is treated 
with conservative measures although long-term success 
is mediocre.(1) Patients with severe symptoms often 
require surgical intervention.(2) A significant thera-
peutic void exists for patients with moderate LSS and 
increasingly bothersome and recalcitrant symptoms. 
Objective: To evaluate the safety and effectiveness of 
the Superion Interspinous Spacer (Vertiflex, Inc., San 
Clemente, CA) in patients with intermittent neurogenic 
claudication secondary to radiographically confirmed 
moderate LSS. 

Methods: This multicenter, prospective, random-

ized, controlled, investigational device exemption trial 
enrolled 198 patients with intermittent neurogenic 
claudication secondary to moderate LSS and unrespon-
sive to conservative care. Patients were randomly allo-
cated to treatment with the Superion (n=98) or X-STOP 
(n=100) interspinous spacer. Main outcome measures 
included Condition-specific Zurich Claudication Ques-
tionnaire (ZCQ), back function with Oswestry Disability 
Index (ODI), and back and leg pain severity with visual 
analogue scale (VAS) through 1 year post-treatment. 
Results ZCQ symptom severity and physical function 
scores improved 29% to 32% in both groups through 
1 year (all p<0.001). ZCQ patient satisfaction scores at 
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1 year were 2.0±1.0 with Superion and 1.8±0.8 with X-
STOP. Axial pain decreased from 58±26 mm to 27±28 
mm at 1 year in the Superion group (p<0.001) and from 
56±25 mm to 28±28 mm with X-STOP (p<0.001) (p=0.10 
between groups). Extremity pain decreased from 65±24 
mm to 25±31 mm at 1 year with Superion (p<0.001) and 
from 65±25 mm to 26±30 mm with X-STOP (p<0.001) 
(p=0.92 between groups). Back function similarly im-
proved with Superion (39±12% to 22±17%; p<0.001) vs. 
X-STOP (40±13% to 24±18%; p<0.001) (p=0.38 between 
groups) Conclusions Treatment with the Superion Inter-
spinous Spacer results in promising 1-year outcomes in 

patients with intermittent neurogenic claudication sec-
ondary to moderate LSS. 

Disclosure: Drs. Miller and Block are independent 
clinical trials consultants and were remunerated by the 
sponsor to assist in developing the text of the abstract.
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Peripheral Nerve Cuff Placement Using Ultrasound 
Mapping
Author: Amol Soin
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Xenia, OH

Background: Ultrasound guidance is a newer im-
age modality for interventionalists to perform both 
spinal injections and peripheral nerve blocks Objective 
To describe utilizing ultrasound to facilitate neuroelec-
trode placement via open dissection to wrap around a 
peripheral nerve using a "nerve cuff electrode" to ad-
minister high frequency alternating current. 

Methods: After IRB approval- patients were select-
ed to enroll in a first in human feasibility study for high 
frequency electric nerve block which involves placing a 
peripheral nerve cuff around the nerve identified as the 
pain generator- proximal to a Neuroma. This type of 
stimulation via a peripheral nerve cuff at the stimula-
tion parameters used (10,000 Hz at 1.3 miliamps) has 
never been done in vivo for pain control. Standard 
technique involves incision and dissection down to the 
neuroma, but we utilized an ultrasound preoperatively 
to “map” the nerve structure. Typically patients who 
have a neuroelectrode implanted peripherally undergo 
an open dissection. This can prove to be both time con-
suming and difficult for the interventionalist to com-
plete. Figure 1 is a picture of such a dissection. We used 

an ultrasound in the preoperative period to identify the 
nerve and vascular structure, which in this case were 
the peroneal and tibial nerves. 

Results: The ultrasound allowed us to also gauge 
the depth and location of the nerves. You can see by 
figures 2 and 3 that the incisions where much smaller 
on the patient who had the preoperative ultrasound, 
the procedure was much less invasive, and the operat-
ing room time dropped by close to 50%. 

Conclusions: By being able to see both the loca-
tion and depth of nerve structure the implantation in 
patients who have had ultrasounds and mapping pre-
operatively completed with less traumatic dissection. 
(Figure 4 is a fluoroscopy picture of the leads placed 
in the patient.) In these cases, patients were implanted 
with peripheral nerve cuffs to administer high frequen-
cy alternating current to create an electric nerve block 
to block the patients pain state. 

Disclosure: Neuros Medical- sponsored research, 
lead author on the clinical advisory board, shareholder, 
and stock options
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Postdural Puncture Headache or Pituitary Hemorrhage? 

Authors: Lisa Ross,MD, Taghogho Agarin, MD
Affiliations: Harlem Hospital Center, Dept of Anesthesiology, Columbia University Co-author Affiliations 
Harlem Hospital, Dept of Psychiatry, Columbia University

Background: Headache in patients following spi-
nal anesthesia may occur from a variety of reasons. The 
physician should keep an open mind to explore all pos-
sibilities and not rush to judgment that it is necessarily 
related to the spinal. 

Objective: To offer a note of caution to physicians 
who routinely deal with Post Dural Spinal Headaches 
after spinal to explore additional causes of headache.

Methods: 26 year old 168cm, 76kg French-speak-
ing parturient admitted to our labor and delivery suite, 
requested epidural analgesia. History and physical were 
performed and informed consent was obtained via an 
interpreter. She was made aware of the risks, benefits 
and alternatives associated with a combined spinal-
epidural (CSE) analgesic including but not limited to 
the possibility of postdural puncture headache (PDPH). 
A CSE was inserted using the loss of resistance to air 
technique. This was achieved via a 17g Tuohy needle 
through which a 24g Whitacre needle was passed. 
Clear CSF was obtained and 25mcg of Fentanyl was 
inserted intrathecally. The catheter was threaded eas-
ily, the test dose was negative and 6ml of Ropivacaine 
0.2% were injected in divided doses over the next 
10minutes. An infusion of the same anesthetic was 
begun shortly thereafter. The remainder of the labor 
was uneventful and she delivered a healthy neonate. 
On post partum day (PPD) #1 the patient complained 
of a postdural headache which sometimes improved 
upon reclining. She was given oxycodone 5mg and ac-
etaminophen 250mg for both headache and postpar-
tum analgesia, which did lead to some improvement in 
the pain. The decision was made to treat the headache 
conservatively with I.V and oral hydration, oral analge-
sics, bed rest and Theodur 300mg Po x2 over the next 
24 hours. She was discharged home on PPD#2, but re-
turned to the emergency department on PPD#4 with 
worsening headache, accompanied by neck pain which 
again unreliably improved upon reclining. Patient de-
nied back pain, fever or any other symptoms sugges-
tive of meningitis or epidural abscess/ hematoma. 
The anesthesiologist on duty re-evaluated the pa-
tient and obtained a more extensive medical history 

which included frequent headaches in the past, lead-
ing to either a CT scan or MRI of the head in her na-
tive country in Mali. The results of the study were 
unknown to the patient. The decision was made to 
obtain a CT scan of the head before performing an 
epidural blood patch (EBP). The scan revealed “het-
erogeneous hyperdensity and apparent enlarge-
ment of the pituitary gland (which was) suggestive 
of intrapituitary hemorrhage, age undetermined.” 
Neurologic examination was non focal and labora-
tory data failed to reveal any electrolyte abnormalities 
which would have suggested the diagnosis of pituitary 
apoplexy. She remained stable and was discharged 
home on PPD#7 with a headache pain score of 2/10 and 
was given a follow up appointment with the Endocrine 
and Neurology clinics

Results: Accidental dural puncture occurs in 0.19-
4.4% of those patients who receive epidural anesthe-
sia. If the dura is punctured with an epidural needle, 
the incidence of PDPH in the obstetric population is 
76-85%. The number of theories behind the patho-
physiology of PDPH is matched only by the number 
of suggested therapies to treat it. However, because 
the differential diagnosis of post partum headache is 
extensive, ranging from the common tension and mi-
graine headaches to rarer and more serious conditions 
such as subarachnoid hemorrhage and a report of pitu-
itary apoplexy(1), it is incumbent upon the anesthesi-
ologist to make the correct diagnosis before instituting 
any of these modalities. In this case the anesthesiologist 
opted to treat the patient conservatively with hydra-
tion, theodur and p.o analgesics before administering 
an EBP because of the low incidence of PDPH with a 
24g Whitacre needle (<1%) and because although pos-
tural at times, the description of the headache was not 
a “classic” PDPH. When the patient was discharged and 
returned with a worsening headache, the anesthesi-
ologist through a more thorough history was able to 
elicit information regarding a previous radiological 
evaluation for headaches in childhood. This resulted in 
a greater hesitancy to treat with an EBP, at least until 
a CT scan was performed. The reading suggestive of a 
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pituitary hemorrhage further clouded the diagnosis of 
PDPH and calls to question whether the administration 
of an EBP before the CT scan, would have been identi-
fied as somehow contributing to the bleed as in a case 
where postpartum seizures were attributed to an EBP 
which then delayed the real diagnosis of eclampsia (2) 
Conclusions Postdural puncture headache is the third 
most common cause for litigation in obstetric anesthe-
sia (3) and because of this, as well as the significant 
discomfort and varying degrees of incapacitation these 
headaches impart, as anesthesiologists, we are anxious 
to treat them as soon as possible. However, as effective 
an EBP is in treating a PDPH (75-80%, it is not with-
out its own complications such as fever, back pain and 
radiculopathy; one is creating an iatrogenic epidural 
hematoma. This was a somewhat perplexing case of 
what was thought to be (and might have been) a PDPH 
after the insertion of a CSE for labor. As the differen-
tial diagnosis of headache in the post partum period is 
manifold, it is imperative that one obtains a thorough 
history from a patient who is pressured to have a PDPH, 
prior to treating invasively with an EBP. This is of even 

greater importance if there is a focal neurological ex-
amination. Furthermore, had an EBP been performed 
prior too the CT scan, the pituitary abnormality finding 
would have further confused the picture not only as to 
the etiology of the headache, but as well as to the part 
the EBP might have played in the pituitary pathology. 
Not all headaches after dural puncture are postdural 
puncture headaches, especially in the obstetric popu-
lation. A thorough history of prior headaches need to 
be obtained by clinicians before dural punctures to ex-
clude other causes of headache besides post puncture 
headaches. 
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Possible Complications of Spinal Cord Stimulators: A 
Literature Review of Reported Cases

Authors:Taghogho Agarin; Kairav Shah, Sonia Raheja Claricio Decastro
Affiliations: Harlem Hospital Center, Columbia University

Background: There have been few published re-
views on complications of spinal cord stimulators, but 
none to our knowledge stratify complications into 
those which the physician should watch out for before 
the procedure, intraoperative and post operatively. 
As of 2007, across the United States, one Spinal Cord 
Stimulator was implanted every twenty minutes on av-
erage. Clinicians should be aware of the range of pos-
sible complications at every stage of the procedure. This 
article provides a summary of reported complications 
published in journals since the first spinal cord stimula-
tor (SCS) was implanted in 1971. 

Objective: To identify all possible complications of 
spinal cord stimulators based on published reports and 
stratefy them preoperatively, intraoperatively and post 
operatively,so physicians are alert at every stage of the 
procedure

Methods: Electronic search on Pub med was per-
formed using key word “spinal cord stimulator’ to 

identify articles published between 1971 and 2011. Our 
Inclusion criteria were 1, all case reports, case series, 
cohort, case control and randomized control trials that 
reported complications with implantation or use of the 
spinal cord stimulator. Articles dealing with the mecha-
nism of action, design, application, techniques for im-
plantation or other forms of electrical stimulation were 
excluded from the study.

Our search using our key word “ spinal cord 
stimulator” on MEDLINE revealed 500 articles. 
Of these we chose 21 articles for review.

Results:  Preoperative Intra Operative Post Op-
erative, Epidural Lipomatosis Bleeding, Hematoma, 
Seroma Pain at incision site, Epidural Hematoma, 
Cord Compression, Epidural Scarring Inadvertent Du-
ral Puncture, Spinal contusion, Spinal Cord needle 
Puncture, CSF leakage, Post Dural Puncture headache 
Infections- Skin Breakdown, Dermatitis, Psoas & Epi-
dural abscess, Meningitis, Paraparesis, Quadriparesis, 
Quadriplegia, Sixth nerve palsy Hardware Related- Lead 
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electrode fracture, lead migration, Pulse generator site 
discomfort, Epidural Scarring around electrode, Allergy 
to electrode, Battery failure, interference with radiofre-
quency ablation , Psychiatric- Panic attack, Conversion 
Disorder Micturition inhibition, Weight loss

Conclusions: Clinicians should be aware of all 
range of possible complications with the placement of 
spinal cord stimulators so as to adequately inform pa-
tients and watch out for possible pitfalls.
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Paralysis from Lumbar Transforaminal Epidural 
Steroid Injection. Is “Safe Triangle” Technique Safe? 
Consider a New “Safe Zone” Approach
Author: Sairam Atluri , MD,  Gururau Sudarshan MD, Rinoo Shah MD, Scott Glaser MD
Affiliations: Interventional Spine Specialists

Background: Lumbar transforaminal epidural ste-
roid injections are commonly performed to treat back pain 
and radicular pain. American Society of Interventional 
Pain Physicians reported, in an evidence based review, 
that the recommendation for these injections is strong 
for managing chronic low back pain and lower extrem-
ity pain. In 2004, there were a total of 559,788 transfo-
raminal injections done on Medicare participants alone. 
This is an increasing trend as only 96,872 of these injec-
tions were done in 1998[1]. 

Unlike other approaches to the epidural 
space like interlaminar or caudal, this technique 
is uniquely associated with a dreaded complica-
tion of permanent paralysis of lower extremities. 
Since 2002, there have been 9 published re-
ports and one presentation [at an annual 
meeting] of 19 cases of severe bilateral paralysis and 
paraplegia due to spinal cord infarction caused by 
transforaminal epidural steroid injections [2-11]. 

There is concern amongst several interventional 
pain physicians that the incidence of this unfortunate 
complication maybe even higher than reported. Since, 
the pathologic final diagnosis in all cases is infarction of 
spinal cord, the implicated blood vessel is, without any 
doubt, the radicular artery.

This complication appears to be unique to transfo-
raminal approach. This is not reported from interlami-
nar and caudal epidural techniques. It is thus our opin-
ion that the current approach to TFESI using the “safe 
triangle” is unsafe and is more likely to damage the 

radicular artery. We propose a novel approach (“Safe 
Zone Approach”) that carefully avoids damage to the 
artery of Adamkiewicz, by placing the needle tip in ar-
eas (“safe zones”) which are away from this vital ves-
sel. Yet, it allows easy access to the epidural space. We 
strongly urge that the the “safe triangle” approach be 
abandoned as it has already led to complications which 
are unacceptable.

Objective: To assess the risk of paralysis from the 
traditional "Safe Triangle" transforaminal epidural 
technique and to find alternative safer techniques.

Methods: We analysed the needle position in the 
lumbar neural foramina based on the images provided 
and/or the description provided in all the pub-
lished cases of spinal cord infarctions resulting 
from transforaminal epidural injections. We checked if 
the needle tip placement was in the superior, inferior, 
anterior, posterior, medial or lateral part of the forami-
nal. We also performed a literature search regarding 
the position of the radicular artery in the foramen.

A total of 9 publications and one presentation 
were found reporting a total of 19 cases. Images were 
provided in only 8 of the cases [2-11] and description 
was used in 1 case[3]. In one of these 9 cases, we used 
both the image and description. We attempted to 
reach out to the authors hoping that we would ob-
tain additional images for better analysis. 9 out of the 
10 authors communicated back and informed us that 
other images were not available. All the authors who 
responded to us agreed with our assessment of the 
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needle position in their case reports.The location of the 
needle in the foramina was determined independently 
by all the three authors who are all very experienced 
and performed thousands of these injections. If there 
was a disagreement, it was resolved by discussion. Su-
perior and inferior needle location was checked in the 
lateral view. The foramen was measured from the bot-
tom of superior pedicle to the top of inferior pedicle. 
This zone was divided into superior, mid and inferior 
portions and the needle position was assessed if it be-
longed in the superior, mid or inferior zone of the fora-
men. For the medial and lateral plane, the area of inter-
est was the space between the 6 o'clock position on the 
interested pedicle and the lateral aspect of the pedicle 
[9’oclock] on the left pedicle and 3 o'clock on the right 
pedicle [using both AP views on fluoroscopy and axial 
views on CT]. This zone was then bisected. Needle posi-
tioning medial to the bisecting line was deemed medial 
and if the needle was lateral to this line, it was deter-
mined as lateral positioning. For checking anterior or 
posterior placement both lateral views on fluoroscopy 
and axial views on CT were utilized. In the lateral views 
the foramen is usually reverse teardrop with superior 
foramen being wider and the inferior foramen being 
narrower. Depending of whether the needle is in the 
superior part of inferior part, we divided the width of 
the foramen into anterior, mid and posterior third of 
the foramen and then assessed the needle positioning.

Results: In 8 of the nine cases [87.5%] of the pa-
tients who has paralysis, the needle was in the superior 
part of the foramen. In the remaining one case, the 
needle was in neither superior or inferior but in the mid 
zone. In all the 8 cases where the needle position could 
be verified, none had needle placement in the inferior 
part of the foramen. In 66.6% of the cases where infor-
mation was available, the needle was in the anterior 
part and in 33.3% in the posterior part of the foramen. 
In 50% of the known cases the needle was in the medial 
part and 50% in lateral part of the foramen.

There is sufficient evidence in the anatomic studies 
that the radicular arteries are rarely in the inferior part 
of the foramen. In a cadaveric microsurgical anatomical 
study, Alleyne et al[12], found that the artery of Adam-
kiewicz lies in the superior or mid portion of the fora-
men, closely juxtaposed superiorly and ventrally to the 
DRG-ventral root complex in a consistent manner. Kros-
zczynski et al[13], showed in a cadaveric study that 74% 
of the radicular arteries reside in the upper part of the 
foramen compared to 23% in the mid -foramen. Only 3% 
of the radicular arteries lie in the inferior. Rauschning[14] 

reported that the nerve root complex[root sleeve, gan-
glion and nerve trunk] invariably lies in the “subpedicu-
lar notch” together with the branches of lumbar artery. P. 
van Roy[15] in a anatomical review stated that the radic-
ular artery follows the cranial aspect of the spinal nerves 
which reside in the large upper part of the foramen. 
Radiological evidence also confirms that the radicular 
arteries reside mostly in the superior part of the fora-
men. Murthy et al[16] evaluated 113 radiculomedullary 
arteries in the intervertebral foramen and reported that 
88% of them are in the superior third of the neural fo-
ramen as opposed to only 9% and 2% in the mid and 
inferior third respectively. Takase et al[17] traced the ar-
tery of Adamkiewicz from the aorta to the anterior spi-
nal artery using computed tomography. In 43 of the 63 
patients, they could completely visualise the artery along 
its course except at the intervertebral foramen because 
it was too close to the “bone” in the foramina. Personal 
communication with the author[Dr.Takase] confirmed 
that this “bone” was infact the medial and inferior part 
of the pedicle. In other words, 68% of the time, the ar-
tery is hugging the pedicle in the superior part of the 
foramen.

Based on the anatomical and radiological evidence 
along with clinical evidence that placement of the nee-
dle in the superior part of the foramen carries the risk of 
compromising the radicular artery, we propose avoiding 
the traditional “safe triangle” technique. This approach 
involves needle placement in the anterosuperior part 
for the foramen. In our opinion, the needle should be 
placed in the “safe zone” which is the posteroinferior 
part of the foramen. Alternatively, needle positioning 
can also be considered in the superoposterior or infero-
posterior zones.

With our analysis of the available anatomical studies 
and radiological studies, we have identified a “Inferior 
Triangle.” In the oblique flouroscopic view, its bound-
aries are as follows. The lateral border of the superior 
articular process forms one side of the triangle and the 
transverse process is the base. The hypotenuse is the tra-
versing nerve. This is diametrically opposite of the “Tra-
ditional Safe Triangle”. We propose to place the needle 
as inferior and as posterior as possible in the neural fo-
ramen which corresponds to the inferomedial part of 
this Inferior Triangle. The C-ARM should be obliqued 
ipsilaterally until the facet joint bisects the disc space 
or vertebral body to obtain a “true” oblique view. The 
target point is the junction of superior articular process 
[SAP] and transverse process [TP]. If this landmark is not 
clearly visualized, alternatively the inferolateral part 
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of the SAP can be targeted. Targeting either of these 
points is critical as it will ensure inferior placement of 
the needle in the foramen. If not, the likelihood of the 
needle placement in the mid zone of the foramen in-
creases. If an L3 transforaminal epidural is planned, the 
target point is the junction of the SAP with transverse 
process [TP] at L4 level and not L3. Place the needle us-
ing the “gun barrel” technique to contact the junction 
of SAP and TP [or the inferolateral part of SAP]. After 
contacting either one of the above landmarks [this will 
ensure posterior placement of the needle and also de-
creases the chances of inadvertently entering the disc], 
walk off the bone slightly into the foramen. Check the 
lateral view and advance the needle if necessary until it 
is in the posterior part of the foramen. Move the C-ARM 
to visualize the AP view. Make sure that the needle tip 
is at the lateral aspect of the pedicle. Inject dye under 
real time flouroscopy [using AP views] and check for any 
vascular spread and also for medial epidural spread. If 
the desired medial epidural spread is not achieved, then 
advance needle slightly and inject again and repeat this 
process until good medial epidural spread is obtained 
[make sure that it is not medial to the 6 o’clock of the 
pedicle to avoid subdural/intrathecal or intradiscal place-
ment]. As soon as initial medial contrast spread is seen 
[even though lateral spread is noted], cease further nee-
dle advancement because staying as lateral as possible 
in the AP view, will ensure posterior placement of the 
needle in the foramen. Although in most cases medial 
contrast spread can be achieved in the posterior part of 
the foramen, sometimes the needle may have to be ad-
vanced to the anterior part of the foramen. If the needle 
is in the anterior part of the foramen, it is pertinent that 
it should be in the inferior part. If not, the needle has to 
be repositioned. After negative aspiration for blood and 
cerebrospinal fluid and also negative vascular and intra-
thecal/subdural contrast spread [under real time flouro], 
inject the medication. Inferior approach [unlike the su-
perior approach] unfortunately increases the likelihood 
of encountering the disc. These are probably intraan-
nular injections and not intranuclear injections. Staying 
posteriorly in the foramen will eliminate this risk. At L5 
level, true mid oblique position is usually not possible 
because of the intervening iliac crest. Successful injec-
tions can still be done in spite of this limitation replacing 
the TP with sacral ala. Good epidural contrast spreads 
were also achieved by placing the needle in the midzone 
[superoinferior plane] and posteriorly in the foramen. If 
this approach is contemplated, it is paramount that the 
needle is absolutely in the posterior part of the foramen. 

Conclusions: Based on the evidence presented 
above, the traditional safe triangle technique is clearly 
associated with the unquantifiable but definite and un-
acceptable risk of compromising the major radicular ar-
tery resulting in ischemic spinal cord injury leading to the 
devastating complication of complete permanent paral-
ysis. Presumably safer alternative techniques need to be 
embraced.When one case of paralysis is too many, we 
need to do whatever it takes to avoid this catastrophe. 
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Spinal Cord Stimulation Efficacy: Review of 5 Years 
Experience from an Academic Center Database
Author: Elias Veizi MD, PhD; Salim Hayek MD, PhD
Affiliation: University Hospitals Case Medical Center, Case Western Reserve University

Background: Introduction. Spinal cord stimulation 
(SCS) is an ever growing field that has been widely ap-
plied to treat intractable pain entities since 1967. Ac-
cepted indications include postlaminectomy pain, CRPS, 
peripheral neuropathy, and visceral pain. Several au-
thors have reported case series and few randomized tri-
als (Kemler et al 2005; North et al 2008). Robust analysis 
in large SCS patient registries is very useful. 

Objective The purpose of this study is to report 
the three year experience of an academic pain medi-
cine practice on the use of SCS for chronic nonmalig-
nant pain. 

Methods Study design This is a retrospective single 
center database review of all SCS trials/implants. Over 
a 5 year period (2006-2011) in a single academic center 
275 patients were subjected to a trail of SCS. 189 pa-
tients had a satisfactory outcome (>50% improvement 
in pain and activity) to justify a permanent implant. Re-
sults Results. Trial/implant ratio in the general popula-
tion was 68.4% and disease specific was 71% for FBSS, 
64.7% for CRPS, 80% for SFN and 60% for PHN/PN and 
80% for visceral pain post differential nerve block. NRS 
cores decreased from 8.5 to 4.3 at 1 month and 5.2 at 12 

months. The number of back surgeries was not corre-
lated with the satisfaction leading to SCS implant (14% 
of patient on failed trail group and 15% on successful 
trial group). 

Conclusions: SCS can provide significant long term 
relief in various conditions with chronic intractable 
pain. Stringent patient selection and rigorous assess-
ment of the pain quality affects the efficacy of this 
treatment. 
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Background: Epidemiologic studies have shown 
that an estimated 35 million Americans suffer from mi-
graine headaches. Economic consequences of migraine 
headache have been estimated to exceed $13 billion per 
year. Recently, a series of publications have suggested 

that in certain patients migraine headaches can be sur-
gically treated by decompressing peripheral nerves that 
acts as migraine triggers. However, such therapies are 
not always successful, and call into question what op-
tions remains for patients failing such surgical therapies. 
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from the trial, and led to both better paresthesia cover-
age and headache relief. She continues to be headache 
free 5 months after her implant. 

Conclusions: Reed et al(3) have demonstrated 
that combined SONS and ONS stimulation leads to an 
improvement in outcome in migraine results. A moot 
issue is related to the success of the SONS and ONS in 
cases where surgical decompression has already been 
performed, and if indeed nerves regenerate, whether 
the regenerated nerves would be amenable to succes-
ful neurostimulation paresthesia coverage. What we ob-
served is very interesting in the sense that we achieved 
resolution of the frontal headaches WITHOUT paresthe-
sia coverage in one of the frontal leads. As expected, 
output levels needed for relief of headache was higher 
than seen in normal patients, but successful resolution 
of migraine symptoms was obtained during the trial 
period. We hypothesize that the addition of SONS with 
ONS led to a better outcome to obtain the full therapeu-
tic response, although further studies may be needed to 
indeed confirm the finding. The permanent implant was 
then able to replicate and even improve the results dur-
ing the trial period and has led to a successful outcome 
at 5 months follow-up. Thus, the case report emphasizes 
the importance of considering neuro-augmentation mo-
dalities versus neuro-destructive modalities, especially in 
cases of migraines resistant to multiple therapies. 
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Background: Platelet-Rich Plasma (PRP) has been 
studied and utilized in multiple medical disciplines to 
assess healing, regeneration of tissues and bones, and 
to treat intra articular joint pain. Several studies have 

Objective: We detail a case of a patient who had 
failed surgical treatment for chronic migraine. Our ob-
jective was to see if combined SONS and ONS could 
result in improvement of the migraines despite neuro-
destructive techniques applied to the peripheral nerves. 

Methods: A 37 year old female patient suffering 
from migraines since age of 13 received an initial bilat-
eral supraorbital nerve block and then surgical decom-
pression of the proximal supratrochlear nerve. Follow-
ing this, she also received blocks of the temporal tendon 
(bilateral). She had then a septal decompression surgery, 
which also did not relieve the headache. A bilateral de-
compression of the greater occipital nerves with partial 
resection of the semispinalis capitus muscle and place-
ment of subcutaneous fat to shield the nerves, endo-
scopic decompression of the bilateral supratrochlear 
nerves with fat graft to cushion the nerves, bilateral re-
lease of the zygomaticotemporal branch of the trigemi-
nal nerves, septoplasty, bilateral inferior turbinectomy 
and bilateral middle turbinate outfracture was then 
carried out to relieve her headaches. 3 months later, she 
underwent a bilateral supraorbital and supratrochlear 
neurectomy through a transplapebral approach. Unfor-
tunately, all these 4 separate surgeries did not relieve her 
migraines. We then decided to proceed with an ONS and 
SONS trial to see if neuroaugmentation techniques could 
relieve her migraines. Results The patient had a highly 
successful trial with bilateral SONS and ONS stimulation. 
The frontal leads were placed approximately 3 cm above 
the eyelids in a higher position than normal to cover the 
pain in her vertex. She reported to have excellent pain 
relief, but did not feel any paresthesia coverage in her 
frontal leads. We conjectured that placing the leads in a 
more conventional position approximately 1.5 cm above 
the eyebrows would result in better coverage. A perma-
nent implantation was performed with the information 

identified statistically significant improvement in heal-
ing and regeneration of tissues and bones in animal 
models.(1) PRP has also been shown to slow the degen-
erative changes in plantar fasciitis as well as diminish 
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benefits of PRP have also expanded.
Currently, the most convincing published evidence 

available regarding PRP therapy exists for treatment 
of chronic tendonopathy. Mishra et al, a prospective 
cohort, comparing PRP therapy versus local anesthetic 
for lateral epicondylitis showed 60% pain score im-
provement at 8wks, 81% pain score improvement at 6 
months and 91% pain score improvement at one year 
for the PRP group.(5) A prospective randomized double 
blind study by Peerbooms et al, comparing PRP ther-
apy injection versus corticosteroid injection for lateral 
epicondylitis showed that at 1 year the PRP group had 
a 73% success rate versus 49% in the steroid group.
(6) Most importantly the PRP group progressively im-
proved while the steroid group regressed.

Spakova et al. provides evidence for intra articu-
lar use of PRP therapy. In this prospective cohort study 
comparing PRP with hyalronate in treatment of knee 
osteoarthritis, statistically significant improvement in 
the Western Ontario and McMaster Universities Os-
teoarthritis Index in patients receiving PRP at 3 and 6 
months follow up.(7) 

At the Center for Pain Management, 3 patients 
with cervical facet arthropathy underwent PRP injec-
tion after undergoing positive diagnostic medial branch 
nerve blocks at the affected cervical levels. All 3 of the 
patients were noted to have a significant improvement 
at follow-up with no known complications. A current 
IRB research protocol is being initiated to evaluate 
PRP therapy versus conventional treatment for facet 
arthropathy. It is our belief PRP therapy is a successful 
intervention for cervical facet arthopathy based on cur-
rent experience as well as available evidence yielding 
successful results with PRP injection into other synovial 
joints. 

Disclosure Department of Anesthesiology, Stony 
Brook University 
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chronic inflammatory changes.(2) Compared to corti-
costeroid injections and hyaluronate, PRP has demon-
strated efficacy in pain improvement.(2,3,4) 

The potential benefits of PRP are thought to rely 
on the intrinsic properties and interplay between the 
concentrated growth factors at the cellular level, such 
as TGF-β, PDGF, and VEGF to name a few.(1)

PRP is prepared by collecting autologous blood in 
the immediate pre-procedure period in a sterile man-
ner. The blood is then placed into a single use sterile 
centrifuge container. The entire process is completed 
via a closed system. Centrifugation will separate whole 
blood into three distinct layers: bottom layer of red 
blood cells (specific gravity of 1.09), the top layer of 
platelet poor plasma (specific gravity of 1.03) and the 
middle later of platelet concentrate and white blood 
cells (specific gravity of 1.06)(1) Blood is drawn into a 
tube with anticoagulation factor, spun down utilizing a 
double centrifugation technique, and PRP is isolated af-
ter two centrifuge cycles. In office based practice 5-10ml 
of PRP can be isolated from approx 30-60ml of blood. 
PRP is defined by the American Red Cross as >200,000 k 
platelets per μl, which is approximately three to eight 
times the normal concentration found in whole blood.

Objective: We present this case report to educate 
and inform the pain community of the possible benefits 
of PRP therapy for facet joint arthropathy as a possible 
alternative to currently available treatments.

Methods: Following a successful diagnostic local 
anesthetic block of medial branch nerves, a series of 
three patients received intra articular facet joint PRP 
therapy under fluoroscopic guidance for cervical facet 
arthropathy. A total of 0.5cc to 1cc of PRP was inject-
ed into each targeted facet joint. These patients were 
evaluated for extent and duration of relief of their 
axial neck pain. Pain intensity was recorded using the 
numerical rating scale (NRS) before, immediately post 
PRP therapy, and four weeks post procedure. Results All 
three patients reported a short duration of increased 
pain immediately post PRP therapy, which resolved over 
48-72 hours. Patients then reported an improvement in 
NRS scores of at least 50% during the initial follow-up 
period (4 weeks) when compared to baseline and two 
others reported complete resolution of their axial neck 
pain. Improvement in pain will be assessed on an ongo-
ing basis.

 Conclusions: Over 90% of the published litera-
ture to date regarding the clinical applications of PRP 
therapy is within the last 3 years. As PRP treatment 
becomes more popular, clinical studies evaluating the 
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Background: Chronic low back pain from lumbar 
spinal stenosis (LSS) is a common cause of pain and im-
paired mobility. In the Stony Brook University Center 
for Pain Management, a new quality assurance pro-
gram (Q/A) was designed and implemented to assess 
the safety of the “Minimally Invasive Lumbar Decom-
pression” (MILD) procedure and the impact on changes 
in LSS patient’s pain, functional and mood status over 
time. Here we report the QA safety and outcomes data 
from 39 MILD patients with 1-6 months follow up. 

Objective: To characterize trends over time in pain 
and functional outcomes in MILD patients and identify 
risk factors for patients who do not benefit from the 
procedure. 

Methods: Safety and outcomes data from 39 pa-
tients undergoing MILD were registered in the Surgi-
cal Quality Data Use Group (SQDUG) research database. 
The IRB-approved SQDUG research database assembles 
de-identified patient-related data on preoperative 
medical characteristics, intra-operative course as well 
as post-operative pain status and functional outcomes 
information from MILD patients. Major outcomes mea-
sures included numerical pain rating scale, symptom se-
verity and physical function by the Zurich Claudication 
Questionnaire, functional status by Oswestry Disability 
Index, Pain Interference scores (The National Institutes 
of Health’s (NIH) Patient-Reported Outcomes Measure-
ment Information System (PROMIS) and patient’s self-
reported low back and lower extremity pain distribu-
tion patterns. 

Results: The patients were elderly (72.4±10.0) with 
baseline pain scores of 7.3±1.7 and all had symptomatic 
neurogenic claudication. From the frequency of the pa-
tient’s self-reported pain distribution patterns the most 

common lower extremity dermatomes affected were S1 
and S2 followed by L3 and L4. Pain according to the 
ZCQ symptom severity scale averaged 3.2 (95%CI 3.0, 
3.4) and pain interference scores by NIH PROMIS was 
63.9 ± 8.1% indicating worse than average impact of 
pain on daily living compared to the general US popu-
lation norms. Functional status and symptom severity 
evaluated by the ODI scores at baseline was 42.9±17.2 
(95% Quantiles, 37.3, 48.6) indicating moderate disabil-
ity in daily living. All patients underwent the MILD pro-
cedure without complications. Average NRS pain scores 
were significantly reduced at 1-month (p<0.0001), 
3-months (N=31, p<0.0001) and at 6-months (N=17, 
p<0.001) following the procedure when compared to 
baseline scores (Table 1). At 3 and 6-months the ODI 
was improved by 25% and 45%, respectively, suggest-
ing that the patients did better over time. The MILD 
patients drawings onto a physical body of where they 
‘felt’ pain in the low back and/or legs when standing 
and walking were quantified at each time point and 
any decrease in ‘total tally’ over time were assessed. 
Specifically, this analysis demonstrated that 74% of the 
MILD patients with 3 months follow up (N=31) reported 
that their pain was less suggesting that the MILD proce-
dure had alleviated lumbar spine nerve root compres-
sion thus reducing overall lower extremity neuropathy 
when standing or walking. In fact, 14 patients (45%) 
with 3 months follow up reported ‘zero’ pain. There 
was also a significant improvement in NIH PROMIS pain 
interference scores obtained in 24 patients at 1 month 
(p=0.0005) and at 3 months (p=0.0023) after the MILD 
procedure when compared to their baseline scores. 

Conclusions: Based on our preliminary findings, 
we conclude that functional improvements and pain 
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reduction were demonstrated for the majority of the 
MILD patients at both 3 & 6 months following the pro-
cedure. The patient's self-reported lower extremity 
pain after the procedure was also improved in the ma-
jority of patients. The Pain Interference scale on the NIH 
PROMIS may be predictive of pain outcomes. 

Disclosure Department of Anesthesiology, Stony 
Brook University 
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