
Non-Operative Treatment… and when 
it is time to refer.

• Neck Pain

• Cervical Radiculopathy

• Back Pain

• Lumbar radiculopathy

• William R Fitz, MD



Neck Pain

• Etiology:  usually DDD or arthritis

• Treatment:  Posture education and 

eliminate aggravating factors, NSAID, PT w 

exercises.

• If no improvement after 4-6 wks then 

consider referral for MRI and possible 

injections or ablations.



C2/3 Arthropathy



Cervical Radiculopathy

• Etiology:  Usually discogenic or stenosis.

• Refer immediately with intractable pain 
and/or severe neurologic loss.

• Treatment with Prednisone, NSAID, 
Neurontin, posture education, eliminate 
aggravating factors, PT w traction and 
exercises.

• If no improvement after 3 wks or progressive 
neurologic decline then consider referral for 
MRI and possible surgery.



Cervical DDD



Back Pain

• Etiology:  Usually DDD or arthritis

• Treatment: w back brace, NSAID, 

Prednisone for acute flare-up, restrictions, 

PT for exercises.

• If no improvement after 4-6 wks than 

consider referral for MRI and possible 

injections.



Severe arthropathy



Lumbar Radiculopathy

• Etiology:  Usually HNP or stenosis

• Refer immediately with Intractable pain, pain 
at night, progressive neurologic loss,  Bowel 
or bladder dysfunction, fracture, or suspected 
infection.

• Treatment:  Avoid aggravating factors, 
Prednisone, NSAID, Neurontin, LSO, PT.

• If no improvement after 3-4 wks then 
consider referral for MRI and possible 
injections.



Severe Stenosis



OrthoBiologics

William R Fitz, MD



Types of Orthobiologics

• Platelet Rich Plasma (PRP)

– Growth factors stimulate tissue healing and can stimulate and signal local stem cells.

– Cost Range from $400 to $650 and includes the office visit fee

• Bone Marrow Aspirate Concentrate (BMAC)

– Autologous bone marrow contains stem and progenitor cells, which under the right 

conditions have the capacity to generate new tissues.

– The method of aspiration can be done in the clinic but is most often done in the 

operating room.

– Pricing varies based on the site of service and can range up to $4,000 per injection.

• Amniotic Fluid, Placental Tissue, and Umbilical Cord Tissue

– A growing number of products are being sold that are composed of these materials

– These materials thus far appear to be safe but 12 infections were reported last year. 

However, the viability of cells or the ability to provide predictable and lasting 

improvement in the treatment of common causes of joint pain has not yet been 

established.



Orthobiologics

• Cell based therapies, such as PRP, can accelerate 

healing of these common injuries

– Mild to moderate osteoarthritis/degenerative arthritis 

of joints, especially the hip and knee

– Tendon injuries, including partial tears of the rotator 

cuff of the hip and lateral epicondylitis (tennis elbow)



Orthobiologics
Looking for quicker healing



What are Orthobiologics? 

• Biologic substances that help 

musculoskeletal injuries heal quicker



PRP is in the news



Biologic Agents in Athletes

• The Use of Biologic Agents in Athletes with Knee Injuries.

• Abstract

• Biologic agents are gaining popularity in the management of 
bony and soft tissue conditions about the knee. They are 
becoming the mainstay of nonoperative therapy in the high-
demand athletic population. The most well-studied agents include platelet-
rich plasma (PRP) and stem cells-both of which have shown promise in the treatment 
of various conditions. Animal and clinical studies have demonstrated improved 
outcomes following PRP treatment in early osteoarthritis of the knee, as well as in 
chronic patellar tendinopathy. Early clinical evidence also lends support for PRP in the 
augmentation of anterior cruciate ligament (ACL) reconstruction. Research 
investigating the role of biologic agents in collateral ligament and meniscal injuries is 
ongoing. Studies assessing the utility of stem cells have shown encouraging results in 
the setting of osteoarthritis. Unfortunately, strict regulations by the FDA continue to 
restrict their application in clinical practice. A major limitation in the interpretation of 
current data is the significant variability in the harvesting and preparation of 
both PRP and stem cells. As the volume and quality of evidence continue to grow, 
biologic agents are poised to become an integral component of comprehensive 
patient care throughout all orthopedic specialties.

• J Knee Surg 2016



The Hype – Stem Cells



Stem cells are perivascular cells



How stem cells work



Stem Cells

• Derived from bone marrow (350K)

• Derived from fat (1 million)

• Operate as signaling cells and do not turn 

into tissue



Stem cells from Amniotic Fluid, 
Umbilical cord tissue, and placenta



No Viable Stem Cells



No Viable Stem Cells
Note: 12 infections last year



Cracking down on 
Stem Cell Clinics



Platelet Rich Plasma - PRP

• Not all PRP is the same

– ACP

– LR-PRP

– LP-PRP

– Target specific



The Platelet does more than clot blood



PRP



PRP



Platelet Function for tissue repair

• Promotes angiogenesis

• Promotes formation of extracellular 

collagen rich matrix 

• Promotes Chemotaxis of stem cells

• Induces proliferation of tenocytes and 

tendon stem cells

• Has anti-inflammatory and antibiotic effect

• Steroids decrease tenocyte viability



PRP in Tendinopathies/OA

• Level I Evidence for 

– Lateral Epicondylitis

– Patellar Tendinopathy

– OA Symptoms



The 3 best indications for PRP

• Elbow Tendinopathy

• Gluteal Tendinopathy

• Knee osteoarthritis- mild to moderate 

arthritis.  Not likely to work for severe 

bone on bone arthritis.



PRP mechanism of action

• Platelet rich plasma (PRP) induces chondroprotection via 
increasing autophagy, anti-inflammatory markers, and 
decreasing apoptosis in human osteoarthritic cartilage. 
2017

• RESULTS:

• PRP increased significantly the proliferation of chondrocytes, 
decreased apoptosis and increased autophagy and its markers 
along with its regulators FOXO1, FOXO3 and HIF-1 in 
osteoarthritic chondrocytes. Furthermore, PRP caused a dose-
dependent significant decrease in MMP3, MMP13, and 
ADAMTS-5, IL-6 and COX-2 while increasing TGF-β, aggregan, 
and collagen type 2, TIMPs and intracellular IL-4, IL-10, IL-13.

• CONCLUSION:

• These results suggest that PRP could be a potential 
therapeutic tool for the treatment of OA.



PRP Effects

• The Positive Effects of Different Platelet-Rich 
Plasma Methods on Human Muscle, Bone, and 
Tendon Cells.   AJSM 2012

• Addition of PRPLP to osteocytes, myocytes, and 
tenocytes significantly increased cell proliferation 
(P .05) compared with the controls. Adding PRPDS 
to osteoblasts and tenocytes increased cell 
proliferation significantly (P .05), but no 
significance was shown for its addition to 
myocytes. The addition of PRPHP significantly 
increased cell proliferation compared with the 
controls only when added to tenocytes (P .05). 



Case Report

• 76 yo white female c/o lateral hip pain for 

8 years since THR.

• Exam FROM, Neuro intact, tender over lat

hip, gait normal

• X-ray without signs of loosening of 

component.

• US confirmed Gluteus medius tendon tear.

• Pain free after 2 PRP injections



Most Misunderstood

• Lateral hip Pain

– 90% is not associated with Bursitis

– Most commonly associated with a chronic 

tendinopathy of the Gluteus minimus or 

Gluteus medius as they insert on the Greater 

Trochanter of the femur

– The rotator cuff of the hip



Lateral Hip



Normal Gluteus Medius and Minimus



Gluteus Medius Partial Tear 



Severe Gluteus Medius and Minimus 
Atrophy



PRP for Gluteal Tendinopathy



PRP better than steroid for Gluteal 
Tendinopathy



PRP vs Steroid in Gluteal Tendinopathy



PRP for Chronic Tendinopathy

• Treatment of Chronic Tendinopathy with Ultrasound-Guided 

Needle Tenotomy and Platelet-Rich Plasma Injection 2011

• Conclusions: In this case series, we found US-guided percutaneous 

needle tenotomy followed by PRP injection to be a safe and 

effective treatment for chronic, recalcitrant tendinopathy, and this 

treatment was associated with sonographically apparent improve-

ments in tendon morphology. 



Partial Gluteus Medius Tear



Partial Gluteus Medius tear after PRP



Systematic review:PRP works for 
Tendinopathy

• Efficacy of platelet-rich plasma injections for 
symptomatic tendinopathy: systematic review and 
meta-analysis of randomised injection- controlled 
trials. 2017

• Results A total of 16 randomised controlled trials 
(18 groups) of PRP versus control were included. 
Median sample size was 35 patients, a study size 
that would require an effect size 1.0 to achieve 
statistical significance. PRP was more efficacious 
than control in reducing tendinopathy pain, 
with an effect size of 0.47 (95% CI 0.22 to 0.72, 
p<0.001), signifying a moderate treatment 
effect. 



PRP better than steroid for lateral 
epicondylitis

• Positive Effect of an Autologous Concentrate in 
Lateral Epicondylitis in a Double-Blind 
Randomized Controlled Trial. (2010)

• Results: 100 Patients.  PRP vs Corticosteroid.  27cc 
blood to 3cc PRP.  

• No cell counts.  One injection at point of 
tenderness and peppering the tendon. No adverse 
events (pain from injection for 3-4 wks). Steroid 
group was better 0-8wks out.  PRP better @ 12-52 
wk w signif improvement in pain and DASH 
(disabilities of the arm,shoulder,hand) scores.  PRP 
group improved up to 52 wks.



PRP for Lat Epicondylitis



PRP safe and effective for Knee OA

• Intra-articular Autologous Conditioned Plasma Injections Provide Safe and 
Efficacious Treatment for Knee Osteoarthritis: An FDA-Sanctioned, Randomized, 
Double-blind, Placebo-controlled Clinical Trial. 2016

• RESULTS:

• No adverse events were reported for ACP administration. Furthermore, the results 
demonstrated no statistically significant difference in baseline WOMAC scores between the 
2 groups. However, in the ACP group, WOMAC scores at 1 week were significantly 
decreased compared with baseline scores, and the scores for this group remained 
significantly lower throughout the study duration. At the study conclusion (12 months), 
subjects in the ACP group had improved their overall WOMAC scores by 78% from their 
baseline score, compared with 7% for the placebo group.

• CONCLUSION:

• ACP is safe and provides quantifiable benefits for pain relief and 
functional improvement with regard to knee OA. No adverse events were 
reported for ACP administration. After 1 year, WOMAC scores for the ACP subjects had 
improved by 78% from their baseline score, whereas scores for the placebo control group 
had improved by only 7%. Other joints affected with OA may also benefit from this 
treatment.



PRP helps Knee OA



PRP better than Placebo in Knee OA

• Treatment With Platelet-Rich Plasma Is More 
Effective Than Placebo  for Knee Osteoarthritis. 
(2013)

• Results:  Randomized, double blind, placebo control.  
26 w one PRP injection, 25 w 2 PRP injections, 23 w 
one normal saline injection.  50cc blood to 8cc PRP per 
knee w 2.4 billion plts per knee.  Signif pain reduction 
in both PRP groups and worsening pain in saline grp.  
Signif improvement of WOMAC score in single inj grp
but not in double inj group even though scores 
improved as trends were the same in pain and 
WOMAC for 6 months although started to show 
decrease in improvements at 6 months. 



PRP better than Steroid

• Effect of single injection of platelet-rich 
plasma in comparison with corticosteroid on 
knee osteoarthritis: a double-blind 
randomized clinical trial. 2016

• CONCLUSIONS:

• Our study demonstrated that one shot of PRP 
injection, decreased joint pain more and 
longer-term, alleviated the symptoms, and 
enhanced the activity of daily living and 
quality of life in short-term duration in 
comparison with CS.



PRP better than HA for knee OA

• 2)  Treatment of Knee Osteoarthitis with 
Autologous Platlet-Rich Plasma in 
Comparison with Hyaluronic Acid. (2012)

• Results:  120 patients. Three injections in one 
wk intervals.    27cc blood to 3cc PRP w 4.5x 
concentration w 2 billion total platelet. Safe w 
no adverse events.  Statistically better results 
in PRP group with both improved pain and 
WOMAC (assesses pain, stiffness, function) 
scores. 



PRP better than HA for Knee OA



PRP better than HA and Saline for 
Knee OA

• Efficacy of Platelet-Rich Plasma in the 

Treatment of Knee Osteoarthritis: A Meta-

analysis of Randomized Controlled Trials.

• Current evidence indicates that, compared 

with HA and saline, intra-articular PRP 

injection may have more benefit in pain relief 

and functional improvement in patients with 

symptomatic knee OA at 1 year postinjection.



PRP better than HA for Hip OA

• Ultrasound-Guided Injection of Platelet-Rich Plasma and Hyaluronic Acid, Separately 
and in Combination, for Hip Osteoarthritis: A Randomized Controlled Study. 2016

• RESULTS:

• A total of 111 patients were randomly assigned to 3 groups and received 3 weekly 
injections of either PRP (44 patients), PRP+HA (31 patients), or HA (36 patients). At all 
follow-ups, the PRP group had the lowest VAS scores. In particular, at 6-month follow-up, 
the mean VAS score was 21 (95% CI, 15-28) in the PRP group, 35 (95% CI, 26-45) in the 
PRP+HA group, and 44 (95% CI, 36-52) in the HA group (P < .0005 [PRP vs HA] and P = 
.007 [PRP vs PRP+HA]; F = 0.663). The WOMAC score of the PRP group was significantly 
better at 2-month follow-up (mean, 73; 95% CI, 68-78) and 6-month follow-up (mean, 72; 
95% CI, 67-76) but not at 12-month follow-up. A significant, “moderate” correlation was 
found between interleukin-10 and variations of the VAS score (r = 0.392; P = .040). 
Significant improvements were achieved in reducing pain and ameliorating quality of life 
and functional recovery.

• CONCLUSION:

• Results indicated that intra-articular PRP injections offer a significant 
clinical improvement in patients with hip OA without relevant side 
effects. The benefit was significantly more stable up to 12 months as 
compared with the other tested treatments. The addition of PRP+HA did not 
lead to a significant improvement in pain symptoms.



PRP better than HA for Hip OA

• )  Ultrasound-Guided Injection of 

Platelet-Rich Plasma and Hyaluronic 

Acid, Separately and in Combination, 

for Hip Osteoarthritis: A Randomized 

Controlled Study. (2016)

• Results:  102 patients treated w PRP, 

PRP+HA, and HA.  PRP signif better at 6 

months in VAS and WOMAC.  





Systematic review:PRP effective with 
no increased risk 

• Intra-articular platelet-rich plasma injections for knee 
osteoarthritis: An overview of systematic reviews and risk of 
bias considerations. 2017 RESULTS:

• Ten systematic reviews were eligible for inclusion. The Jadad
decision making tool suggested that the reviews with highest 
AMSTAR score should be selected. According to the ROBIS tool, 
there were 4 systematic reviews with low risk of bias and 6 with high 
risk of bias. As a result, two systematic reviews conducted by Dai et 
al and Meheux et al with highest AMSTAR score and low risk of bias 
were selected as the best evidence.

• CONCLUSIONS:

• The present overview demonstrates that PRP is an 
effective intervention in treating knee OA without 
increased risk of adverse events. Therefore, the present 
conclusions may help decision makers interpret and 
choose PRP with more confidence.



A2M 



Our Venus Flytrap









The End…Orthobiologics to keep us 
going for our grandkids and 

doughnuts...


