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UNPACKING: CORTICOSTEROIDS

HYALURONIC ACID

PLATLET-RICH PLASMA



• Per NHS:

Proper injection training

Informed consent

Sterile technique

Post-injection care

Education of risks

FORMULA:  CORTICOSTEROIDS 



FORMULA:  CORTICOSTEROIDS 
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• RISKS:

Steroid Flare

Tissue Damage (fat pad atrophy)

Chondrotoxicity

Tendon/ligament rupture

Immunosuppression 

FORMULA:  CORTICOSTEROIDS 



• With which local anesthetic?  

ropivicaine HCL / bupivacaine HCL / lidocaine HCL

  mixed with

triamcinolone acetonide / dexamethasone sodium phosphate / 

betamethasone sodium phosphate  

FORMULA:  CORTICOSTEROIDS 

Lidocaine



FORMULA:  CORTICOSTEROIDS 
FOR:  OSTEOARTHRITIS

• Per NICE (NG226):

 Symptom management, not long term, not a fix of cause

 If other therapies (NSAIDs, exercise, etc) have failed to yield improvement 

 Anticipate 2-10 weeks of symptom improvement (weeks – not months, not years)

 Need further research in foot/ankle for any longer-term benefits (knee/hip well studied)

 Infection risk is low, but not 0%

 US-guidance can improve accuracy 

 Patient-initiated follow up 





• Database review of RCTs

 1711 citations → 2 RCTs / 57 patients

• Focused outcomes (pain, function, QOL, safety, cost)

• 1st MPJ OA pain/function @ 8wk – No difference vs 

prolotherapy with 1 injection 

• PTOA of STJ pain/function – Significant improvement 

with 3 steroid injections combined with HA

• Conclusion:  Insufficient evidence 

FORMULA:  CORTICOSTEROIDS 
FOR:  OSTEOARTHRITIS FOOT/ANKLE



FORMULA:  CORTICOSTEROIDS 

Ankle Arthritis (2020)      Plantar Fasciitis (2017)



FORMULA:  CORTICOSTEROIDS 
FOR:  OSTEOARTHRITIS FOOT/ANKLE

• Per ACFAS CCS on Ankle Arthritis:

Little to no benefit beyond 12 weeks

1st injection likely the most efficacious one 

Primary recommendation is triamcinolone, also methylprednisolone 

Response at 2 months predictor for sustained response at 1 year (Ward et al, JFAS 2008)

Inflammatory markers (+ANA) have less response

Consider benefit as diagnostic injection 

ACFAS 2020



FORMULA:  CORTICOSTEROIDS 
FOR:  OSTEOARTHRITIS FOOT/ANKLE

• 1708 patients over 16 years, AJ or STJ

• Adverse risk event within 90 days = 5.8%

 Post-injection flare 75%

 Skin reaction 25%

 No infections

• US-guidance did not affect risk of adverse event



FORMULA:  CORTICOSTEROIDS 

• RISK:  Post-injection flare (5%)

 Within 24-48 hr, increase in pain/inflammation 

 Literature shows increase proportional with corticosteroid concentration

 Acetates (insoluble, crystallization) much more likely to cause flare

 Treatment:  Self-limiting, rest, ice, elevation, NSAID



FORMULA:  CORTICOSTEROIDS 
FOR:  PLANTAR FASCIITIS

• Appreciate phases:

 Acute = week 0-6

  Subacute = week 6 – 12

   Chronic = week 12+ and on 

    Refractory = no improvement 6+ months

ACFAS 2017



FORMULA:  CORTICOSTEROIDS 
FOR:  PLANTAR FASCIITIS

• Per ACFAS CCS on Heel Pain:

Expected benefit is 4 weeks, beyond this is minimal

Not “disease-modifying”

US-guidance for anatomic precision, but not required 

Recommend 2-3 injections within 12 month period (1 injection q 4 months)

No symptomatic improvement - No further injections



• Literature does not support using as primary therapy, rather should be supportive to 

other therapies (exercise, orthotics)

• Expect weeks (not months) of symptom improvement and do not continue to inject 

with no reported improvement

• Must appreciate physiology of both corticosteroids and local anesthetics

• Higer doses do not prolong benefit, Use lowest effective dose and limit frequency

        MOST COMMON:  Triamcinolone acetonide 20-40mg/mL + Lidocaine 1%

FORMULA:  CORTICOSTEROIDS
IN SUMMARY… 



FORMULA:  HYALURONIC ACID

• HA is viscoelastic (viscous and elastic) – plump hydrated skin, absorbing load of joints, 

supporting movement of joints

• “Viscosupplementation” expanding in foot/ankle because of high success in knee, yet 

decades later (US approval in 1997) we are without large RCTs foot/ankle specific

• Multiple smaller studies support HA injections for ankle OA

 Witeveen et al, Foot Ankle Surg 2010

 Chang et al, Arch Phys Med Rehabil 2013

 Hernandez et al, Orthop Traumatol Surg Res 2013

 Henrotin et al, Semin Arthritis Rheum 2015

 Murphy et al, JFAS 2017



FORMULA:  HYALURONIC ACID
FOR:  OSTEOARTHRITIS

• Per NICE (NG226):



Corticosteroid Injection

Average cost 1 injection 

= £ 4.76

HA Injection

Average cost 1 injection 

= £ 82.68



• Cochrane review of 76 RCTs, with f/u 

through 1.5 years

• Significantly better than placebos

• Longer efficacy than corticosteroids

• Fewer adverse events

• At 5 - 13 weeks post-injection, greatest 

improvement in pain/function 

FORMULA:  HYALURONIC ACID
FOR:  OSTEOARTHRITIS (KNEE)



• 2021 study of 35 RCTs (8078 patients) for knee OA 

• HA injections in knee vs placebo (saline)

• No difference in overall adverse events at 6 months f/u

 Local events (injection site pain, swelling, effusion - subsided within 2 to 3 days):

 HA = 14.5%  Saline 11.7%

• Safe, effective and recommended in OA 

FORMULA:  HYALURONIC ACID
FOR:  OSTEOARTHRITIS (KNEE)



• 2016 systematic review of 5 RCTs for ankle OA

• Overall improvement in functional outcome scores, at times 

statistically significant 

• HA injection vs. exercise therapy in one study, equivalent 

improvement at 12 months (Karatosun 2008)

• One study showed better outcomes with 3 injection series vs 

single injection (Witteveen 2010)

FORMULA:  HYALURONIC ACID
FOR:  OSTEOARTHRITIS (ANKLE)



• 2023 AOFAS Annual Meeting

1. Achilles tendinopathy (6 studies) 

2. Plantar fasciitis (2 studies)

3. Lateral ankle insufficiency (2 studies)

4. Morton’s neuroma (1 study)

• Low complications (highest for Morton’s neuroma) and 

failure rates 0% aside from Achilles cases (1.6%)

• Pain/function score improvement statistically significant 

across all four pathologies

FORMULA:  HYALURONIC ACID
FOR:  SOFT TISSUE FOOT/ANKLE



• Recent March 2025 RCT of 135 patients with ankle OA

• HA + Corticosteroid

* 2mL HA + 1mL triamcinolone + 1mL bupivacaine + 1mL saline

* 2mL HA at 1 week and 2 weeks later

• Corticosteroid 

* 1mL triamcinolone + 1mL bupivacaine + 1mL saline

• HA + Corticosteroid:  AOS score improvement at 6 and 12 

weeks over HA alone (p<0.01) 

FORMULA:  HYALURONIC ACID
FOR:  OSTEOARTHRITIS ANKLE



• 1 Injection Formulation for Ankle OA

 High molecular weight HA (ex: MonoVisc)

 Inject 3-6mL total volume

 Repeat in 6-12 months with positive response

• 3 Injection Formulation for Ankle OA

 Medium molecular weight HA (ex: Hyalgan)

 Inject 1-2mL total volume q week for 3 weeks

 Repeat series in 6-12 months with positive response

FORMULA:  HYALURONIC ACID
FOR:  OSTEOARTHRITIS ANKLE



• Overall, data remains limited on foot/ankle specific pathologies

• Evidence that HA injections for ankle OA are useful and safe

• No direct proven superiority over other conservative therapies

• HA injections for soft tissue pathologies are showing promise

• All of the above played against high cost

FORMULA:  HYALURONIC ACID
IN SUMMARY…



FORMULA:  PRP

Clarification:   PRP not currently within scope of podiatry practice in UK

8 June 2023



FORMULA:  PRP

• Better for degenerative pathologies rather than inflammatory 

pathologies

• Slower to see benefit  (most efficacious around week 6-12)

• Are there “bad patients” for PRP? 

 Anemias, thrombocytopenia, current anti-coagulation use

Immunosuppression 

Auto-immune diseases (RA)

Inflammatory states

Smoker

 



FORMULA:  PRP 
FOR:  PLANTAR FASCIITIS

• BEST USE CASE = subacute 

fasciosis  or early chronic cases 

without significant thickening 

>6mm

• Active degeneration of fascia 

• Not for tears Acute = week 0-6

 Subacute = week 6 – 12

 Chronic = week 12+ and on 

 Refractory = no improvement 6+ months

ACFAS 2017



FORMULA:  PRP 
FOR:  ACHILLES TENDINOPATHY

• BEST USE CASE = Non-insertional, 

non-calcific tendinopathy 

• Mid-substance degeneration

• Not for tears

• With 2-3 months of eccentric PT



FORMULA:  PRP 
FOR:  OTHER TENDINOPATHY

• Peroneal tendinitis, Posterior tibial tendinitis 

• BEST USE CASE = Mild - Moderate degeneration of tendon without tear 

(ex: Stage 1 PTTD)

• Should not have significant mechanical instability (ex: severe cavus)

• Once structural failure happens, little to no benefit 



FORMULA:  PRP 
FOR:  OSTEOARTHRITIS ANKLE

• BEST USE CASE = Mild - Moderate OA, not end stage

• Minimal synovitis/inflammation 

• Younger patient – more cartilage metabolism 

• Structural failure/joint collapse is “too far gone” 



FORMULA:  PRP 
FOR:  OSTEOCHONDRAL LESIONS (OLT)

• BEST USE CASE = Small lesions, done intra-operative

• Microfracture / Arthroscopy adjunctive treatment 

• Surrounding cartilage is stable

• Younger patient – more cartilage metabolism 

• After bone marrow is stimulated, PRP can enhance healing 



• Not a fix everything solution in any condition 

• Benefits shown to be very dependent on patient and pathology and severity 

• Best outcomes appreciated in degenerative conditions of bone, cartilage, soft tissue

• Expect more post-injection pain/local symptoms, compared to steroid or HA

• Expect a longer delay to potential benefit

FORMULA:  PRP
IN SUMMARY…



Consider them as part of the solution, 

not the whole answer to treatment.

Injections unpacked: 





THANK YOU

Christina Pratt, DPM, FACFAS, FACPM

Associate Dean of Academics,

Samuel Merritt University College of Podiatric Medicine 


	Slide 1: Injections unpacked:  formulations,  FINDINGS, & FAILURES
	Slide 2: UNPACKING:
	Slide 3: FORMULA:  CORTICOSTEROIDS 
	Slide 4: FORMULA:  CORTICOSTEROIDS 
	Slide 5: FORMULA:  CORTICOSTEROIDS 
	Slide 6: FORMULA:  CORTICOSTEROIDS 
	Slide 7: FORMULA:  CORTICOSTEROIDS  FOR:  OSTEOARTHRITIS
	Slide 8
	Slide 9: FORMULA:  CORTICOSTEROIDS  FOR:  OSTEOARTHRITIS FOOT/ANKLE
	Slide 10: FORMULA:  CORTICOSTEROIDS  
	Slide 11: FORMULA:  CORTICOSTEROIDS  FOR:  OSTEOARTHRITIS FOOT/ANKLE
	Slide 12: FORMULA:  CORTICOSTEROIDS  FOR:  OSTEOARTHRITIS FOOT/ANKLE
	Slide 13: FORMULA:  CORTICOSTEROIDS  
	Slide 14: FORMULA:  CORTICOSTEROIDS  FOR:  PLANTAR FASCIITIS
	Slide 15: FORMULA:  CORTICOSTEROIDS  FOR:  PLANTAR FASCIITIS
	Slide 16: FORMULA:  CORTICOSTEROIDS IN SUMMARY… 
	Slide 17: FORMULA:  HYALURONIC ACID
	Slide 18: FORMULA:  HYALURONIC ACID FOR:  OSTEOARTHRITIS
	Slide 19
	Slide 20: FORMULA:  HYALURONIC ACID FOR:  OSTEOARTHRITIS (KNEE)
	Slide 21: FORMULA:  HYALURONIC ACID FOR:  OSTEOARTHRITIS (KNEE)
	Slide 22: FORMULA:  HYALURONIC ACID FOR:  OSTEOARTHRITIS (ANKLE)
	Slide 23: FORMULA:  HYALURONIC ACID FOR:  SOFT TISSUE FOOT/ANKLE
	Slide 24: FORMULA:  HYALURONIC ACID FOR:  OSTEOARTHRITIS ANKLE
	Slide 25: FORMULA:  HYALURONIC ACID FOR:  OSTEOARTHRITIS ANKLE
	Slide 26: FORMULA:  HYALURONIC ACID IN SUMMARY…
	Slide 27: FORMULA:  PRP
	Slide 28: FORMULA:  PRP
	Slide 29: FORMULA:  PRP  FOR:  PLANTAR FASCIITIS
	Slide 30: FORMULA:  PRP  FOR:  ACHILLES TENDINOPATHY
	Slide 31: FORMULA:  PRP  FOR:  OTHER TENDINOPATHY
	Slide 32: FORMULA:  PRP  FOR:  OSTEOARTHRITIS ANKLE
	Slide 33: FORMULA:  PRP  FOR:  OSTEOCHONDRAL LESIONS (OLT)
	Slide 34: FORMULA:  PRP IN SUMMARY…
	Slide 35
	Slide 36
	Slide 37: Thank you

