


Targeted Therapies in Pain Management

Chris Kottenstette, PA-C

RhAPP Conference October 2nd, 2021



Disclaimer

Disclosure of Conflicts of Interest:

All individuals in control of the content of continuing education activities provided by 

the Annenberg Center for Health Sciences at Eisenhower are required to disclose to the 

audience any real or apparent commercial financial affiliations related to the content of 

the presentation or enduring material. Full disclosure of all commercial relationships 

must be made in writing to the audience prior to the activity. All staff at the Annenberg 

Center for Health Sciences at Eisenhower and the Rheumatology Advanced Practice 

Providers (RhAPP) have no relationships to disclose.



Faculty Disclosures

• Chris Kottenstette, PA-C

– There are no financial relationships to disclose. 



Overview

• We will start with a review of some rheumatology 

specific guidelines on pain treatment,

• Briefly review Stem Cell therapy and some 

Nutraceutical and Probiotic therapy.

• And with time, discuss some targeted pain 

injections, and how to use them properly for 

diagnosis and treatment
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Stem Cells and Rheumatology

• MSC’s exert an antiproliferative, immunomodulatory, and anti-
inflammatory effect
– And attention has been focused on them as potential therapeutic 

agents in various clinical settings including autoimmune diseases.

• An added attraction is their capacity for ex-vivo expansion of up 
to a billion-fold without loss of their multipart properties, and 
their apparent immune privilege, i,e., they neither initiate nor 
are subject to immune reactions across allogenic barriers.
– HOWEVER, this practice is not condoned in humans by the FDA

– As you rapidly cause cells to divide, you also accelerate mutation!



Stem Cells and Rheumatology

• After infusion in humans, MSC’s can only be 

detected in circulation during the first few hours.

• MSC’s can be detected in the lung, the 

gastrointestinal tract, and other organs such as the 

kidney, skin, and thymus in experimental animals.  

• However, only 0.5-2.7% of the infused MSC’s are 

traceable, and the fate of the remainder is unknown.



Stem Cells and Rheumatology

• Autologous Human Stem Cell Therapy (HSCT) for severe autoimmune disease has 
been shown in phase I-II studies to be effective in many individuals, and is currently 
being evaluated in several international perspective, randomized trials.

• Cellular therapy also offers unique potential of utilizing the complex paracrine 
potential of adult multi-potent stem cells capable of homing to and modulating local 
environmental events.

• This is already a reality with hematopoietic stem cell transplantation that acts as 
support following immunoablative therapy and may also eventuate with MSC’s.

• The advantage of the latter is their vast ex-vivo expansion capacity, apparent low 
toxicity, immune privileged status, and their capacity to home to distressed tissue 
and exerts and anti-inflammatory and antiproliferative affect.
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Natural Products in Autoimmune Arthritis

• One of the most well-studied natural products for 

therapeutic properties in RA, TwHF (common name: Thunder 

God Root) has the capabilities to suppress numerous pro 

inflammatory mediators. 

• Inhibits the production of nitric oxide (NO)

• Reduces the expression of MMP1 and MMP3, while 

augmenting tissue inhibitors of metalloproteinases (TIMPs) that 

inhibits MMP1 and MMP2 (86, 89).

• Blocks the transcription of MMP 3 and MMP 13, thereby 

reducing their levels (86, 90).



Natural Products in Autoimmune Arthritis

• Has been shown to prevent NF-Kappa B from binding to DNA, inhibiting 

its activation (86, 90)

• Can suppress the production of numerous proinflammatory cytokines 

(e.g., TNF alpha, interleukin-1B, interleukin-6, interleukin-8, and IFN-

gamma) from T cells and macrophages.

• Can suppress T/B-cell proliferation and synovial fibroblast growth as 

well as induced T-cell a proptosis (95).

• In RA patients, it showed that it is an efficacious form of therapy for 

both RA both alone and in combination with conventional (mainstream) 

therapy such as MTX, sulfasalazine (a chemical DMARD), or other DMARDs 

(96-103).



Natural Products in Autoimmune Arthritis

• The results of the studies, which also included meta-analysis, 

showed that TW HF alone was just as effective as either MTX or 

sulfasalazine alone

• However, the most efficacious outcome was with a 

combination of TW HF with MTX.

• Safety profile of TW HF alone or in combination with a 

DMARD was comparable to that of DMARD alone.

• While TW HF is generally safer human consumption, patients 

in these trials reported some side effects, the most common 

being gastrointestinal distress (103).



Natural Products in Autoimmune Arthritis

• Another bioactive component of TwHF, Celestrol can reduce 

arthritis severity in the AA model in Lewis rats (84).

• Moreover, celestrol can suppress proinflammatory cytokine 

production as well as skew the T-cell balance to a regulatory 

phenotype in the target organ, the joints (34, 79, 84).

• Celesterol can protect against bone erosion by targeting the 

RANKL pathway and deviating the RANKL/osteoprotegerin ratio 

that aids in the inhibition of osteoclastic activity. In turn, this 

reduces the osteoclast number and subsequent bone damage 

(80). 



Natural Products in Autoimmune Arthritis

Green tea
• Green tea (Camellia sinensis) has several anti-
inflammatory properties (112, 113).

• Feeding green tea polyphenols to CIA mice 
prevented the onset and progression of arthritis 
(114).

• It provides marked reduction in Cox 2, IFN-Gama 
and TNF-alpha in the joints, and of antibodies to C2 
and serum and arthritic joints.



Natural Products in Autoimmune Arthritis

Green tea

• Eating green tea polyphenol is to AA route significantly reduced arthritic scores 
(112).

• These rats had reduced interleukin-17 levels and increased interleukin-10 levels in 
the draining lymph node cells (L and C's).

• Green tea had a superior antiarthritic capabilities compared to black tea.

• Rats treated with green tea had reduced arthritic scores compared to both black 
tea treated and nontreated controls (113).

• Proinflammatory cytokine (TNF alpha and IL1-beta) levels in the serum were 
significantly reduced in the rats given green tea compared to nontreated controls 
and black tea treated rats (113).  Also, protein levels of C-C chemokine receptor 
type 5 (CCR 5) in the joint were decreased in rats given green tea (113).



Natural Products in Autoimmune Arthritis

Curcumin

• Curcumin was as effective at treating arthritis as MTX 
(126).

• Rats treated with her Coumadin showed attenuated 
disease and histopathology scores, as well as reduced levels 
of proinflammatory cytokines (TNF alpha and interleukin-1 
beta) in the serum and synovial fluid compared to controls 
(126).

• It inhibits NAF-Kappa beta activity, which in turn leads to 
reduction in pro inflammatory cytokines as well as prevents 
TNF alpha induced adhesion of monocytes to endothelial 
cells (73, 127, 128).



Natural Products in Autoimmune Arthritis

Curcumin
• Regulates the cyclooxygenase (CO X) and light bow oxygenates (L0X) 
enzymes, leading to suppression of various pro inflammatory mediators, 
including MMP 9 and MMP 13 (73, 129-132), and subsequent inflammation (73, 
133).

• Suppress his interleukin-1 beta signaling in articular chondrocytes (134) 
through the down-regulation of mitogen-activated protein kinase (MAP K), 
activator protein 1 (AP-1), and NF-Kappa beta pathways.

• Can reduce the osteoclastoagenic potential of peripheral blood 
mononuclear cells (PBMCs) of RA patients (135).  This showed inhibition of 
expression of receptor activator of nuclear factor kB (RANK), C- fos and a 
nuclear factor of activated T cells (NFATc1) following current curcumin 
treatment (135).

• It also suppressed extracellular signal related kinase is 1 (ERK1) and ERK2, 
p38 and c-Jun N-terminal kinase (JNK) (135)



Natural Products in Autoimmune Arthritis

Resveratrol
• Resveratrol, a polyphenol, is found in red grapes and other plant sources 

(136).

• It can suppress arthritis and CIA mice (137, 138).  It decreases levels of 

circulating pro inflammatory cytokines, such as IL-17, and CII-specific antibodies 

(137, 138).

• Resveratrol also has osteoprotective properties (139, 140).

• CIA mice treated with resveratrol showed a reduction in bone erosion as well 

as cartilage damage as evidenced by Safranin-O and tartrate-resistant acid 

phosphatase (TRAP) staining, in addition to radiographic imaging of the paws 

(140).  

• Leads to suppression of windless-related integration site (Wnt) signaling, an 

important pathway for bone remodeling and synovial inflammation (141), by 

targeting Wnt5a and inhibiting its expression (139).



Natural Products in Autoimmune Arthritis

Resveratrol

• Intra-articular injection of resveratrol suppresses signs of inflammatory 

arthritis and rabbits as evidenced by reduced histological scores (142).

• Can modulate the MEK-ERK1/2, MAPK, AP-1 and NF-ĸß pathways in 

various tissues (143).

• Plays a role in regulating the aryl hydrocarbon receptor (AhR), which is 

known to affect several immune-mediate pathways in RA (143-146).  

• It can ameliorate arthritis and synovial hyperplasia by inhibiting 

angiogenesis (147).  

• Resveratrol treated rats showed significantly attenuated articular 

cartilage degradation and higher caspase-3 levels and inflammatory cells 

compared to non-treated controls (147).
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Natural Products in Autoimmune Arthritis

• There are novel ways to deliver vitamins and other 

cells to tissues encapsulating the bioactive natural 

products into nano particles can increase their in vivo 

stability, extend her circulation time, and allow for 

their controlled and sustained release (169, 170).

• With suitable modifications, nano particles can deliver 

drugs to a particular target site, including inflamed 

tissues (171-174).

• For this purpose, the surface of the nano particle can 

be modified with a peptide, on antibody, a protein, or 

small molecule (172) to direct them to the desired 

inflamed tissue or organ (170, 175, 176).

• Most common type of nano particles used for drug 

delivery for therapeutic purposes are micelles, lipid 

nano particles, lysosomes, polymetric nano particles, 

and emotions (177).
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• The human microbiota is composed of bacteria, fungi, and viruses, 

whose total population exceeds that of the host cells, and whose 

metabolic contribution to our state of health is essential (193-195).

• The microbiome is an untapped source for identification of novel 

natural products for the treatment and prevention of disease such as RA.  

– The associations between certain taxa of microbes and RA have been reported (196, 197)

• Bioactive molecules produced by the human microbiome can have a 

significant effect on the immune system (198).



Probiotics in Autoimmune and Inflammatory Disorders

3 general approaches to harnessing the microbiome for RA prevention and treatment

• The use of prebiotic's

– Prebiotics are certain dietary ingredients metabolized by the microbiome to facilitate 
growth of beneficial bacteria in the gut, which in turn produces substances that are 
optimal for the local microenvironment and health of the intestines

– Kombucha, pickles, sauerkraut, anything fermented or pickled, pretty much.

• Probiotics –

– Consist of living strains of beneficial bacteria.

• And microbiota-derived xenobiotics.

– Microbial-derived xenobiotics are the molecules produced by the action of the microbiome, for example, 
metabolic degradation/alteration of the dietary products consumed by the host and/or of the products released 
from the hosts cellular processes.



Probiotics in Autoimmune and Inflammatory Disorders

B. bifidum
• In addition to propionate and acetate, these essential short-chain fatty acids 
(SCFAs) affect host cells by inhibiting histone-deacetylase to promote anti-
inflammatory responses (198).

• Oral administration of SCFAs prior to induction of CIA has been shown to 
reduce arthritis severity (199).  SCFAs were shown to inhibit osteoclastogenesis
in vitro, and to prevent bone loss in CIA and K/BxN models of arthritis when 
administered orally (200).

• The studies illustrate the potential benefits of probiotic supplementation, 
and it also enforces the importance of a complex carbohydrate rich diet.
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Respiratory infections
• Recently, lactobacillus-and the bifidobacillus-containing probiotics were found to improve outcomes in acute 

infectious diseases outside the gastrointestinal tract, such as upper and lower respiratory tract illnesses in infants 

and college students (29-32).

• In one moderately large multicenter study in Italy, the addition of fermenting L.  Paracasei a to milk or rice milk 

resulted in reduced episodes of gastroenteritis, rhinitis, otitis, laryngitis, and tracheitis (33).

• The benefits to the house to extend beyond the local interactions in the intestinal tract between the gut 

organisms, enterocytes, and the immune system, perhaps involving 

– microbial metabolites and or 

– migrating dendritic cells that reached distant locations such as the spleen and lymph nodes

• Of additional benefit, probiotics stimulate IgA (IgA) secretion in the respiratory epithelium in animal models 

(34).

• Currently, several over-the-counter products espouse the benefits of probiotics in treating, as per respiratory 

ailments



Probiotics in Autoimmune and Inflammatory Disorders

• A study by Zamani et al. reported that probiotic supplementation resulted in improved 
disease activity scores (looking at 28 joints) in patients with RA, compared with placebo (43).

• A Study by Chen et.al. evaluated the gut microbiota profile and 40 patients with RA and 32 
healthy controls.

• They found decrease gut microbiota diversity in RA compared to controls, which 
additionally correlated with disease duration and with levels of serum rheumatoid factor (44).

• Alipour et al. showed that L. casei01 supplementation decreased serum high-sensitivity C-
reactive protein (hs-CRP) levels, reduced tender and swollen joint counts, and improved global 
health (GH) score (P < 0.05).

• A significant difference was also observed between the 2 groups with respect to circulating 
levels of IL-10, IL-12, and TNF-α, in favor of the probiotic group (45).



Probiotics in Autoimmune and Inflammatory Disorders

• In a recent meta-analysis, Mohamed at all showed that the proinflammatory cytokine interleukin-6 was 

significantly lower and rheumatoid arthritis volunteers treated with probiotics compared to their placebo treated 

controls.

• However, the study did not show an overall difference in clinical symptoms between the probiotic and placebo 

groups (37).

• Another study by Liu et al. aimed to investigate the human fecal lactobacillus community and its relationship to 

RA.  In comparing quantitative polymerase chain reaction (PCR) in fecal samples of 15 RA patients and 15 healthy 

controls, the authors reported increased absolute numbers of Lactobacillus salivarius, Lactobacillus iners, and 

Lactobacillus reminis and untreated RA patients and suggest a potential relationship between the lactobacillus 

community and the development of RA (46).

• Thus, evolving evidence suggest a relationship between altered intestinal microbiota and rheumatoid arthritis, 

and we anticipate that further studies will be needed to delineate the microbiota profiles which might contribute to 

RA and the potential for treatment with adjuvant probiotics.
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Probiotics for IBS

• Most meta-analyses have shown efficacy of probiotics in treating IBS (19).

• The most recent meta-analyses these by Ford et at. (19) and Zhang et al. (20) 
showed a decrease in global IBS symptoms of ~ 2-fold and an improvement in quality 
of life.

• Many studies showed improvement in bloating and flatulence in those with IBS.

• Different probiotics have been studied, and the meta-analyses have shown 
considerable heterogeneity. 

• Therefore, the role of probiotics and IBS is best described as "evolving but 
promising."
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Probiotics for IBS
• Many RCTs evaluating the effects of probiotics in IBD, associated with ample evidence suggesting that altered 

gut microbiota contribute to the initiation and progression of IBD.

• It has been well-established that VSL #3, an 8-strain probiotic which includes lactobacilli, bifidobacilli, and 

Streptococcus thermophilus, is effective in ulcerative colitis; however, this and other probiotics were not effective in 

Chron’s Disease (56).

• Derwa et al. showed VSL #3 to be effective in inducing remission and active ulcerative colitis and suggested 

that probiotics may be an effective as 5-ASAs in preventing relapse of quiescent ulcerative colitis (57, 58)

• In a recent meta-analysis of 27 trials, Ganji-Arejanaki et al. confirmed that VSL #3 was effective in ulcerative 

colitis and showed that probiotics S. Boulardii, Lactobacilli (L. rhamnosus, L. johnsonii), and VSL #3 were effective in 

patients with Chron’s Disease who also use corticosteroids (59).

• The authors suggested that the use of VSL #3 and Lactobacillus johnsonii after surgery for Chron’s Disease 

might be efficacious if the duration of treatment under study were longer.
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• Both experimental and clinical trials have revealed that selective strains 

of probiotics (B. bifidum, Ruminoccus obeum, Blautia coccoides, and L. 

casei strains Shirota) can reduce inflammation and restore tolerance and 

SLE animal models (50).

• At this time, we are unaware of any randomized controlled trials of a 

prebiotic for patients with lupus, but there is evidence that the 

gastrointestinal tract may be an avenue for disease modification.
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• Growing evidence from both rodent and human studies suggests that microbiota within the intestine 

contribute to the pathogenesis in this disease (63-66)

• In a rodent model of MS called experimental autoimmune encephalomyelitis (EAE), 2 studies show that 

alteration of the got microbiome by oral antibiotic administration reduce the severity of EAE (67, 68).

• Human studies of MS patients recently show that the relative abundance of the families Prevotella and 

Lactobacilli are decreased compared to healthy controls (64, 65).

• Similarly, we found in the EAE model that there was evidence for fecal microbiota dysbiosis and reduction 

of Prevotella during the disease.

• We also found that L. reuteri improved clinical severity of EAE, shifted the microbial beta diversity, and 

reduced Th1 and Th17 cytokine levels in the serum and got (69).

• There is one human study suggesting that L. reuteri improved symptoms and quality of life and human 

MS (70).
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Probiotics in Autoimmune and Inflammatory Disorders

• The medical community has not yet endorsed the use of probiotics.

• In fact, the US Food and Drug Administration has not yet approved any probiotics for preventing or treating any health 

problem.

• Despite numerous evidence-based reviews and meta-analyses cited herein, there are legitimate reasons for caution.

• Many of the meta-analyses suffer from the practice of lumping together different probiotics which may have widely 

different mechanisms of action.

• Some experts have warned that the rapid growth in the marketing of probiotics may have outpaced scientific research 

for many of their proposed uses and benefits (112).

• More concerning is that there have been rare reports of bacteremia with cultures positive for the probiotic 

administered, leading to probiotic-associated endocarditis and even death.

• One notable case involved in infant who developed invasive mucormycosis leading to intestinal damage.

• Various dietary carbohydrates (called prebiotics) can selectively stimulate microbiome growth and metabolic activity.



Probiotics in Autoimmune and Inflammatory Disorders

Numerical skepticism.

• The argument is sometimes raised, "How can 1-100 billion colony-forming 

units (CFU's) of a probiotic outweigh the effects of 10-75 trillion 

(75,000,000,000,000) commensals in the gut?", noting a 1:1000 ratio a 

probiotic to commensal bacteria (117).

• This numerical consideration is based on assumption that a probiotic would 

need to establish itself (colonized) and differentiate in a large intestine.

• Consider the following: 

• An effective dose of E. coli 0157: H7 of only 50 CFU's is sufficient to cause a potentially lethal 

bloody diarrhea in humans, leading to the hemolytic uremic syndrome (118).



Probiotics in Autoimmune and Inflammatory Disorders

• It is remarkable that the previously mentioned body of research does show significant 

effects of probiotics considering the sheer numbers of normal commensal microorganisms.

• However, the meta-analyses above show evidence of probiotic efficacy without significant 

colonic colonization.

• Most studies can show limited recovery of probiotics in the stool (119)

– But, The number of colony-forming units (CFU's) for L. reuteri are on the order of 1:1000 of the dose administered 

and for L. rhamnosus GG are only 1:10,000 of the dose administered (120).

• Another study showed fecal recovery of orally administered L. fermentum probiotic, but as 

in most studies, there was only a low level of the probiotic in the stool (121).

• We have not consistently been able to identify by PCR significant numbers of probiotics in 

the stools-even while patients are actively on treatment (122, 123).
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• Probiotics are likely to be used in autoimmune diseases as a component of 
various treatment regimens.

• One size will not fit all.

• The choice of optimal probiotic or multispecies strains will evolve for each 
disease into the study.

• Novel delivery systems will facilitate probiotic delivery in active efficacy.

• "Designer probiotics" is a term that has been given to probiotics with genetic 
engineering to facilitate delivery to the small intestine, and hands 
competitiveness within the gastrointestinal tract, and improve outcomes in 
certain disease states (140).
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The Microbiome and Autoimmune Diseases

Rosman et al. [112] described the usefulness of
antibiotic therapy in autoimmune disorders through their
anti-inflammatory and immunomodulatory properties (Fig.
4).
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Fecal Microbiota transplantion for RA

Fecal samples from a donor were kept in an airtight container and 
were chilled and then were delivered to the laboratory preferably 
within 1h of passage. 

A specimen of stool weighing 100g was diluted with 500mL 
preservative-free normal saline. The mixture was suspended by 
using a blender and then filtered through different preci-sion filters 
sequentially. 

Finally, the suspension was collected for use. After the fecal 
microbiota suspension was prepared, FMT was then administered 
to the patient's colon with 300ml of fecal suspension via 
colonoscopy under anesthesia





Shifting Gears

• How do you find pain, and narrow the diagnosis 

of what’s causing it?



How Do You Discover What’s Wrong?

• “Traditional wisdom would maintain that a patient with back pain should be 
examined.”  Except, “the existing evidence base shows that no particular 
clinical sign, or combination of signs, found by this process, allows a valid or 
reliable diagnosis of back pain to be made in anatomical or pathological 
terms.”

• “There are good theoretical reasons for performing a physical exam, but 
none of them bear on making a diagnosis.”

Nikolai Bogduk – University of Newcastle, Newcastle, Australia 

Bogduck, N., McGuirk B. Medical Management of Acute and Chronic Low Back Pain.  An 
Evidence-Based Approach. Pain Research and Clinical Management, Vol 13.  Elsevier 2002



The Premise:

• If I numb up the edges of your cut, I can stitch it up;  but if I am a ¼ -inch off, 
I can’t!  If your pain changes, then the pain is coming from somewhere that 
medicine went.

• But I must:
– Inject the patient while they are having pain

– Be asking the right question (what’s the pre-test probability?)

– Precisely hit the target so that surrounding structure anesthesia is eliminated, AND

– Educate the patient enough to get the right information feedback so I know what the 
true results are

• Activities that reproduce pain must be done during anesthetic phase



The Rules – Just a Review

• Face Validity

– Making common sense, and being persuasive and 

seeming right 

– The anatomical basis by which a test is supposed to 

work has been verified

– ie, if you block a specific joint (joint surface) and if the 

pain is there it should be eliminated, or 

– If I eliminate the pain, it was emanating from those 

joint surfaces



The Rules – Just a Review

• Construct Validity

– Construct validity refers to the degree to which 

inferences can legitimately be made from the test to 

the theoretical constructs on which those tests were 

based 

• Can you confirm the test with a criterion standard?

– Surgical finding, X-ray, or post-mortem finding



Somatic vs Sensory vs Motor Blockade

• Dependent on concentration, amount used and 

size of the nerve fiber

– 0.25% Bupivacaine =  Sympathetic block

– 0.50% Bupivacaine = Sensory Block

– 0.75% Bupivacaine = Motor Block

– ½-life 1.5 - 5.5 hours



Anesthetic vs Antiinflammatory phase

• A steroid (commonly betamethasone) and anesthetic are injected and 
provide specific information

– With Bupivacaine
• Anesthetic phase = ~1.5 - 5.5 hours

• How does pain change during that time after the block?

– With betamethasone*
• Anti-inflammatory phase

• Typically 3-5 days after the injection

• Commonly, side effects may be more noticeable

• YOU MUST DIFFERENTIATE THESE STAGES WHEN INTERVIEWING 
THE PATIENT

Solution used as suspension of steroid has been implicated in microvascular occlusion and stroke



Facet/Joint Injections

Hughston Health Alert, Hughston Sport Medicine Foundation, Inc.  
http://www.hughston.com/hha/b_12_1_4.htm



Facet Injections

• What can they show?
– In patients with intractable 

back pain1

• 40% Facet pain
• 26% Discogenic pain
• 2% SI Joint pain
• 13% Segmental 

dural/nerve root pain
• 19% No cause found

– 15-45% of all back pain2

– 54-67% of all neck pain2

– 42-48% of all thoracic pain2

1Manchikanti L, et al. Evaluation of the relative contributions of various structures in 
chronic low back pain. Pain Physician 2001; 4:308-316
2Manchikanti L, et al. Prevalence of facet joint pain in chronic spinal pain of cervical, 
thoracic, and lumbar regions. BMC Musculoskeletal Disord. 2004; 5:15



Facet Injections

• False-Negative rate

– 8% due to misplaced intravascular injection

– 27-63% Cervical

– 55-58% Thoracic

– 17-47% in the Lumbar spine

• Face validity established

• Construct validity established
Boswell, et. al., Interventional Techniques in the management of chronic Spinal Pain: 
Evidence-Based Practice Guidelines. Pain Physician. 2005:8:1-47



Facet Injections

• Prevalence3

– 15-45% of heterogenous groups of patients with low 
back pain

– 42-48% of patients with thoracic pain

– 54-67% of patients with chronic neck pain

• Evidence3

– Strong for lumbar and cervical facet injections

– Moderate for thoracic facet joint pain
3Boswell, et al., Interventional Techniques in the management of chronic Spinal Pain: 
Evidence-Based Practice Guidelines. Pain Physician. 2005:8:1-47



Provocative Discography

• Outer annulus is innervated to a depth of 3.5 

mm, and with degeneration or pain nerves can 

grow into inner annulus or nucleus

• Internal Disc Disruption (IDD) is identified when 

internal abnormalities are present, but the 

external surface remains essentially normal



Facet Injections – potential side effects

• Hemorrhage

• Dural puncture

• Spinal cord trauma

• Infection

• Intra-arterial or 

intravenous injection

• Chemical meningitis

• Neural trauma

• Paralysis

• Pneumothorax

• Radiation exposure

• Facet capsule rupture 
hematoma formation

• Steroid side effects
– Headache

– Insomnia

– Acne flare

– Epidural, subdural,  or 
subarachnoid spread

– Increased blood sugar

Boswell, et. al., Interventional Techniques in the management of chronic Spinal Pain: 
Evidence-Based Practice Guidelines. Pain Physician. 2005:8:1-47



Provocative Discography

• Use to characterize the pathoanatomic 

architecture of the disc and to determine how it 

contributes to the patient’s overall pain

• Discographically normal disks were never painful 

in symptomatic or asymptomatic groups

• There is significant overlap in evoked pain 

patterns among discs
Boswell, et al., Interventional Techniques in the management of chronic Spinal Pain: 
Evidence-Based Practice Guidelines. Pain Physician. 2005:8:1-47



Provocative Discography

• Prevalence
– 39% of patients with back pain had painful internal disc 

disruption in the US (7% in Taiwan)

– Primary discogenic pain was the single cause of pain in 
7% - 26% of patients when no other cause was suspected

• Evidence
– Limited for cervical and thoracic

– Strong for lumbar

– None to support it as a primary therapy without other non-
invasive or less invasive modalities [such as injections]

Boswell, et. al., Interventional Techniques in the management of chronic Spinal Pain: 
Evidence-Based Practice Guidelines. Pain Physician. 2005:8:1-47



Provocative Discography

• CT Discography was reported to be more 

accurate than myelography

• Advantages over MRI when these are normal or 

equivocal:

– In the cervical spine MRI may have a false-positive 

rate of 51% and a false-negative rate of 27% in 

predicting which level to fuse, as compared to 

discography
Boswell, et. al., Interventional Techniques in the management of chronic Spinal Pain: 
Evidence-Based Practice Guidelines. Pain Physician. 2005:8:1-47



Provocative Discography
Comparison of MRI results vs. Discography
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>75% of patients with an abnormal MRI which 

was thought to be causing a patients pain had 

a negative dicography!  i.e. the abnormality 

was not resposible for the pain!

>21% of people who had a normal 

MRI who were investigated with 

discography had positive findings 

even though the MRI was normal

Sensitivity = 0.80

Specificity = 0.60

Positive   Predictive Value = 0.57

Negative Predictive Value = 0.82

Pooled Data of 
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Provocative Discography

• For a response to be positive, concordant pain must be 
produced

• For a valid test there must be at least one disc that does not 
elicit pain when injected and demonstrates a normal dye 
flow pattern

• Up to 40% of positive cervical discograms may be false-
positive

– Using pressure monitoring may reduce false-positives and 
enhance the value of discography

• Thoracic discography has shown disc pathology is not seen 
on MRI

• Has provided similar results in patients with or w/o 
somatization and in the pain patient triad of depression, 
anxiety and somatization

Boswell, et. al., Interventional Techniques in the management of chronic Spinal Pain: 
Evidence-Based Practice Guidelines. Pain Physician. 2005:8:1-47



Provocative Discography

• Should only be performed if the patient has failed 

to respond to adequate attempts at non-

operative care.

• Should be viewed as an invasive test to be used 

to seek abnormalities when results from other 

tests are equivocal or inconsistent.

Boswell, et. al., Interventional Techniques in the management of chronic Spinal Pain: 
Evidence-Based Practice Guidelines. Pain Physician. 2005:8:1-47



Provocative Discography

•Antibiotics
–There is not enough 
support from the 
literature to justify the 
routine use of 
prophylactic 
antibiotics

–Overall incidence of 
infection

•0.24% by patient

•0.091% by disc

•Discitis

•Subdural abscess

•Spinal cord injury

•Vascular injury

•Epidural and 
paravertebral 
abscess

• Introduction of 
antibiotics into CSF

Safety and Complications

Boswell, et. al., Interventional Techniques in the management of chronic Spinal Pain: 
Evidence-Based Practice Guidelines. Pain Physician. 2005:8:1-47



Epidurals

• Transforaminal vs Translaminar

Hughston Health Alert, Hughston Sport Medicine Foundation, Inc.  
http://www.hughston.com/hha/b_12_1_4.htm



Epidurals

• Validity

– Sensitivity 45% - 100%

– There are no means to eliminate false- positives and 

establish construct validity for selective nerve root 

blocks

• Evidence

– Moderate for transforaminal injections



Epidurals

• Dural Puncture

• Infection

• Intravascular 

injection

• Air embolism

• Vascular 

trauma

• Particulate 

embolism

• Cervical 

thrombosis

• Epidural 

hematoma

Safety and Complications



Transforaminal Epidural Blocks

or Selective Nerve Root Blocks
• Provide important prognostic information

• Use to diagnose the source of radicular pain 

when imaging studies or clinical exam suggest 

nerve root compression

• Sensitivity between 45-100%

• There is no means to establish construct validity

• Moderate evidence



Transforaminal Epidural Blocks

or Selective Nerve Root Blocks

• Dural Puncture

• Infection

• Intravascular 
injection

• Air embolism

• Vascular trauma

• Particulate 
embolism

• Cervical 
thrombosis

• Epidural 
hematoma

Complications



SI Joint Blocks

• Prevalence 10-30%

• False-positive in 20% of single blocks

• Construct validity established

• Face Validity established

• Moderate evidence



SI Joint Blocks

• Risks

– Infection, sciatic nerve trauma, emboli

– Must have fluoroscopy

• Epidural spread in 24%

• Foraminal filling in 44%

• Evidence is moderate for short-term relief, limited 

for long-term relief



Other Blocks

• Upper/Middle/Lower Abdomen

• Peroneum

• Lower Extremities

• Peripheral Blocks

• Greater/Lesser Occipital Blocks

• Joint Injections

– Knee, Shoulder, Tendons, Hardware, Fusion Level



Teaching Points

• Must educate on the difference between 
anesthetic and anti-inflammatory phases

• Determine improvement on a percentage basis 
from baseline

• Correlate skeletal model demonstration with 
technique explanation

• Injections are like an X-ray for pain
– We can find a fx or pain origin, but the study and 

findings don’t necessarily fix the problem



The Clinical Utility of Blocks

• Only effective if person doing block can be 

precise and predictable, and provide post-

injection (or anesthetic phase) results of the 

block

• Inaccurate injection does you NO good. It only 

muddies the water and creates uncertainties 



Questions

• You may contact me here any time or on my cell 

(970) 215-0903

• E-mail 

– ckotten1@gmail.com

• Please don’t hesitate to ask for help

mailto:ckotten1@gmail.com

