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Presentation Notes
Dr. Oron Frenkel is trained in emergency medicine in California.
He’s been using Point of Care Ultrasound his entire career. 
Dr. Frenkel is a passionate POCUS educator.

He now practices in a busy academic teaching hospital in Vancouver as an emergency physician
Dr. Frenkel is recently joined our team here as the Chairman of our Clarius Medical Advisory Board! 
Welcome Dr. Frenkel. 



Effectiveness of Ultrasound Guidance on 
Intraarticular & Periarticular Joint Injections

“Intraarticular and periarticular 
injections using ultrasound 

guidance significantly improves 
the accuracy of joint injections, 

and there is a significant decrease 
in visual analog scale scores for up 

to 6 wks after injection.”
Korbe S, Udoji EN, Ness TJ, Udoji MA. Ultrasound-guided interventional procedures for chronic 
pain management. Pain Manag. 2015;5(6):465-82. doi: 10.2217/pmt.15.46. Epub 2015 Sep 24. 
PMID: 26402316; PMCID: PMC4976830. Source: https://pubmed.ncbi.nlm.nih.gov/26402316/
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https://pubmed.ncbi.nlm.nih.gov/26402316/ 

Ultrasonography has multiple advantages over traditional radiologic imaging modalities when used for interventional procedures. It allows improved visualization of the anatomy while avoiding ionizing radiation and risks associated with contrast use. It has proved superiority at accuracy of delivery and procedural effectiveness over blind procedures when used in association with interventional pain procedures. Although limited in its ability to see through bony structures, ultrasound has utility in visualizing soft tissues and vascular structures in anatomic regions of interest resulting in increased use for posterior neuraxial, periaxial, peripheral nerve and joint-related structures. 

https://pubmed.ncbi.nlm.nih.gov/26402316/


Accuracy of Blind Versus Ultrasound-
Guided Suprapatellar Bursal Injection

“US-guided HA injection 
exhibited a significantly greater 
accuracy (48 of 50 knees, 96.0%) 

than blind injection (41 of 49 
knees, 83.7%).”

Bum Park Y, Ah Choi W, Kim YK, Chul Lee S, Hae Lee J. Accuracy of blind 
versus ultrasound-guided suprapatellar bursal injection. J Clin Ultrasound. 
2012 Jan;40(1):20-5. doi: 10.1002/jcu.20890. Epub 2011 Oct 28. PMID: 
22033897. Source: https://pubmed.ncbi.nlm.nih.gov/22033897/
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https://pubmed.ncbi.nlm.nih.gov/22033897/
Purpose: To compare the accuracy rates between ultrasound (US)-guided and blind knee intra-articular injection via the suprapatellar bursa.
Methods: Ninety-nine patients with radiographically confirmed knee osteoarthritis (Kellgren/Lawrence grade 2 or 3) without effusion were included. Fifty patients were assigned to the US-guided injection group and 49 to the blind injection group. After a US-guided or blind injection of hyaluronic acid (HA) and contrast dye through the suprapatellar bursa into the knee joint, a radiographic image was obtained in each case to ascertain whether all injected material had reached the intra-articular space.
Results: US-guided HA injection exhibited a significantly greater accuracy (48 of 50 knees, 96.0%) than blind injection (41 of 49 knees, 83.7%). 
Conclusions: Intra-articular injections through the suprapatellar bursa under US guidance increased the accuracy of knee joint injections.



https://pubmed.ncbi.nlm.nih.gov/22033897/


Ultrasound-Guided Knee Injections are 
More Accurate Than Blind Injections

“Injections made by a 
blind/anatomically guided 
method had inconsistent 

accuracy rates that seemed 
highly dependent on the portal 

of entry.”
Korbe S, Udoji EN, Ness TJ, Udoji MA. Ultrasound-guided interventional procedures for chronic 
pain management. Pain Manag. 2015;5(6):465-82. doi: 10.2217/pmt.15.46. Epub 2015 Sep 24. 
PMID: 26402316; PMCID: PMC4976830. Source: https://pubmed.ncbi.nlm.nih.gov/26402316/
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Ultrasonography has multiple advantages over traditional radiologic imaging modalities when used for interventional procedures. It allows improved visualization of the anatomy while avoiding ionizing radiation and risks associated with contrast use. It has proved superiority at accuracy of delivery and procedural effectiveness over blind procedures when used in association with interventional pain procedures. Although limited in its ability to see through bony structures, ultrasound has utility in visualizing soft tissues and vascular structures in anatomic regions of interest resulting in increased use for posterior neuraxial, periaxial, peripheral nerve and joint-related structures. 

https://pubmed.ncbi.nlm.nih.gov/26402316/


Ultrasound-Guided Versus Blind 
Subacromial-Subdeltoid Bursa Injection

“Ultrasound-guided
corticosteroid injections 

potentially offer a significantly 
greater clinical improvement 

over blind SASD bursitis 
injections in adults with 

shoulder pain.”
Korbe S, Udoji EN, Ness TJ, Udoji MA. Ultrasound-guided interventional procedures for chronic 
pain management. Pain Manag. 2015;5(6):465-82. doi: 10.2217/pmt.15.46. Epub 2015 Sep 24. 
PMID: 26402316; PMCID: PMC4976830. Source: https://pubmed.ncbi.nlm.nih.gov/26402316/
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Ultrasonography has multiple advantages over traditional radiologic imaging modalities when used for interventional procedures. It allows improved visualization of the anatomy while avoiding ionizing radiation and risks associated with contrast use. It has proved superiority at accuracy of delivery and procedural effectiveness over blind procedures when used in association with interventional pain procedures. Although limited in its ability to see through bony structures, ultrasound has utility in visualizing soft tissues and vascular structures in anatomic regions of interest resulting in increased use for posterior neuraxial, periaxial, peripheral nerve and joint-related structures. 

https://pubmed.ncbi.nlm.nih.gov/26402316/


Poll
What do you see as the risks and limitations to  
blind injections for pain management?

69%

57%

32%

34%

41%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Inaccurate injections

Imprecise injections

Painful procedure

Required repeat

Hit vessel / nerve / pleura etc.
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Anonymous poll to get on the same page about challenges, risks and limitations of blind injections, likely shared by all. 

What do you see as the risks and limitations to  blind injections for pain management? �
Inaccurate injections
Painful procedures
Repeat patient visits
Hit vessel / nerve / pleura etc.


Inaccurate injections
Imprecise injections
Painful procedure
Required repeat
Hit vessel / nerve / pleura etc





Your Expert Guest Speaker

Alan M Hirahara, MD, FRCSC
Orthopaedic Surgery | Sports Medicine

Presenter
Presentation Notes
Dr. Alan M Hirahara, MD, FRCSC, is an orthopaedic surgeon specializing in arthroscopic shoulder surgery and sports medicine. He runs a busy private practice in Sacramento, California. Dr. Hirahara speaks and teaches nationally and internationally, with published research on arthroscopic shoulder and knee surgery, orthobiologics and the use of ultrasound. Dr. Hirahara is board certified in both orthopaedic surgery and orthopaedic sports medicine in both the United States and Canada. He was recently appointed to the NCAA Committee on Competitive Safeguards and Medical Aspects of Sports and is currently involved with the Health & Safety Committee for the Big Sky Conferences. He is the medical director and team physician for California State University, Sacramento Athletics and head team physician for the Sacramento River Cats (AAA Affiliate, San Francisco Giants). 
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Ultrasound Improves Injection 
Accuracy

FICTION:  Other physicians may miss, but I 
don’t!!!

FACT:       Anatomical or landmark based 
injections often miss their intended 
t t



Society & Agency Recommendations
Ultrasound Guided Placement of Central Lines

• US Agency for Health Research & Quality (AHRQ)
– Shojania et al, 2001

• US Centers for Disease Control & Prevention (CDC) 
(2001)

• UK National Institute for Health Care Excellence 
(NICE) (2002)



Anesthesiology
Ultrasound – “The Standard of Care”

• Nerve blocks
– Reduces opioid use and need post-op

• Epidurals
• Vascular access or line placement

– Abrahams et al. Ultrasound guidance compared with electrical neurostimulation for peripheral nerve block: a 
systematic review and meta-analysis of randomized controlled trials. Br J Anaesth. 2009;102(3):408-17

– Beaudoin et al. A comparison of ultrasound-guided three-in-one femoral nerve block versus parenteral opioids 
alone for analgesia in emergency department patients. Acad Emerg Med. 2013 Jun ;20(6):584-91



Procedural Complications
Central Venous Catheterization

• Van De Bos et al, 2011

• Iatrogenic pneumothorax
– Most expensive (Cost US 

healthcare system $580 million 
in 2008)

– Lengthen hospital stay (4-7 
days) with additional cost 
($45000/stay, Zhan et al 2004)

• Fragou et al, 2011
– Ultrasound guided CVC

– Reduced PTX/HTX rates to 
0%

• Vs. 4.9% & 4.4%



Complications of Blind Injections



Accuracy of Knee Injections

• Jackson et al, JBJS-A, 2002
– 7-29% of knee injections are NOT intra-articular

• Berkoff et al, Clin Interv Aging, 2012
– Needle placement accuracy ranges from 39-100%
– Avg 22.2% miss rate

• Sibbitt et al., J Rheumatol, 2009
– 43% reduction in procedural pain (p < 0.001)
– 59% reduction (p < 0.001) in absolute pain scores at 

2 weeks vs. anatomical-guided injections



The Knee Joint



The Knee Joint

4 cm

1.5 in = 3.8 cm



The Joint Space – Painful?



The Joint Space – Painful?

What Could You Hit?
• Getting There:

– Skin / Subcutaneous Fat
– Hoffa’s Fat Pad

• If you miss:
– Cruciates
– Condyles / Cartilage
– Meniscus



The Knee Joint – My Suggestion

4 cm

1.5 in = 3.8 cm

Suprapatellar 
Lateral Approach, 

In Plane
Suprapatellar 

Lateral Approach, 
In Plane



Knee Joint Suprapatellar Injection

Quad Tendon

Effusion / Joint Space

Fat Pad

Trochlear Bone

2 cm
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Volk, Betty



Knee Joint Injection
No Effusion
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Ultrasound Improves Efficiency

FICTION:  Using ultrasound in my office takes too long!!!

FACT:       Proper ultrasound incorporation for in office 
injections adds negligible time and may be more 
efficient



In Clinic: Injections, No Lost Time!



DJD, Intra-articular Hydraluronic Acid Injection



Accuracy of Shoulder Injections

• 30% of injections miss subacromial bursa – Experts
– Eustace et al, Ann Rheum Dis., 1997
– Yamakado, Arthroscopy, 2002
– Henkus et al, Arthroscopy, 2006
– Sethi et al, Orthopedics, 2006

• Naredo et al., J Rheumatol.,2004
– Randomized cohort (41 patients) to blind vs. U/S guided subacromial

cortisone injection
– VAS (p=0.001) & SFA (p=0.012) sig better in U/S guided group



The Shoulder Subacromial Space

Subacromial Bursa



Subacromial Injection

Subcutaneous Fat

Deltoid Muscle

Supraspinatus Tendon

Greater Tuberosity Bone

SubDeltoid Fat / Subacromial Space
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Optimizing the Image



Subacromial Injection
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Kevin Thompson, Subacromial Injection



Ultrasound Improves 
Reimbursement

FICTION:  It costs too much!!!

FACT:       Billing can be done effectively & 
implementation will improve 
reimbursement



Coding & Reimbursement

• A Guide to Ultrasound of the Shoulder 
Part 1: Coding and Reimbursement
– Hirahara A, Panero A

– Am J Orthop, Mar-Apr 2016

http://www.mdedge.com/amjorthopedics/article/106568/imaging/guide-ultrasound-shoulder-part-1-coding-
and-reimbursement



Clarius L15

• Handheld

• Wireless

• Use app on iPad or iPhone for 
display

• Lightweight

• Inexpensive
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US gives us the confidence that we know exactly where we’re putting our needle tip and medication and takes out the guess work

Study after study after study
Even surveying experts who spend their whole days injecting joints, without ultrasound guidance, we are missing up to 50% of the time, even in these most skilled hands
Without ultrasound truly blind, and research strongly proves that ultrasound guidance improves our accuracy




Needle Enhancement



Tendonopathy / Subacromial Injection Video



Ultrasound Enhances Treatment 
Options

FICTION:  What I do works & I don’t need it!!!

FACT:       Orthobiologics have changed 
treatment options and new paradigms 
are required



Corticosteroid Risks

• Soften or damage cartilage
• Weaken or rupture tendons
• AVN or thinning of bone
• Increase risk of infection

• Diminish activity of immune 
system

• Temporary increase blood sugar
• Soft tissue (fat) atrophy
• Crystal deposition
• Steroid flare
• Hypopigmentation
• Thinning of skin or soft tissue 

(locally)

Filardo et al, Knee Surg Sports Traumatol Arthro



Negative Effect of Pre-operative Cortisone Injections 
on 

RCR Outcome & Increased Risk of Revision
• Agarwalla et al, Arthroscopy, 

2019

• Desai et al, Arthroscopy, 
2019

• Forsythe, JBJS-Am, 2019

• Lee et al, KSSTA, 2015

• Maman et al, AJSM, 2015

• Traven et al, Arthroscopy, 
2019

• Weber et al, Arthroscopy, 
2019

• Werner et al, AANA Abstract, 
2018



Number and Timing of Injections & Risk of RCR 
Revision

• Single injection elicits small risk of 
revision

• Injections closer to time of index 
RCR places patients at higher risk

• 2 or more injections places patients 
at significant risk of revision

• Desai et al, Arthroscopy, 2019
• Forsythe et al, JBJS-Am, 2019
• Traven et al, Arthroscopy, 2019
• Weber et al, Arthroscopy, 2019
• Werner et al, AANA Abstract, 2018



Platelet Rich Plasma

• PRP in the literature, first described
– O’Brien et al, J Clin Pathol, 1969

• PRP first reported use following an open heart 
surgery

– Ferrari et al, 1987

• Exogenous fibrin clot for meniscal repair
– Arnoczky & Warren, 1988

• Ophthalmology uses PRP
– Kelly et al., 1989

• Dental community uses PRP in oral surgery
– Marx, 1998

• FDA Approves PRP for use in the US in 1999



Basic Science Research

• Augments proliferation of tenocytes, osteoblasts, myocytes
• Mazzocca 2012

• Diminishes inflammation
• Bendinelli 2010, van Buul 2011, Wu 2011, Pereira 2013, Fortier 2014, Mazzocca 2015

• Diminishes pain
• Lee 2012, Fortier 2014

• Augments HA secretion
• Anitua 2007, Fortier 2014

• Augments stem cell migration & proliferation
• Kakudo 2008, Zaky 2008, Drengk 2009, Mishra 2009, Kruger 2012, Moreira 2012, Murphy 

2012, Hildner 2013



Level I Evidence
PRP in DJD

PRP Superior to Hyaluronic Acid
• Cerza et al, AJSM 2012

• Sanchez et al, Arthroscopy 2012

• Vaquerizo et al, Arthroscopy 2013

• Chang et al, ACRM, 2014 (Meta-analysis)

• Cole et al, Preliminary data 2014

PRP Superior to Placebo
• Patel et al, AJSM 2013

• Chang et al, ACRM, 2014 (Meta-analysis)

• Smith et al, Preliminary data 2014



Level I Evidence
PRP in Patellar Tendinopathy & Partial RC Tears

Dragoo et al, AJSM, 2014 
• 23 patients, RCT
• Patellar tendinopathy
• US-guided PRP-LR/needling vs dry 

needling alone
• 12 wk f/u

– PRP with significantly better VISA score
– 25.4 improved vs 5.2 with needling alone

• No treatment failures in PRP group

Kwong et al, Arthroscopy, 2020
• 99 patients, Double blinded RCT
• Partial rotator cuff tears
• US-guided cortisone vs PRP
• @ 3 mos, PRP sig imp over cortisone

– VAS (-13.6 vs. 0.4, p=0.03)
– ASES (13.0 vs. 2.9, p=0.02)
– WORC (16.8 vs. 5.8, p=0.03)

• No difference @ 1 yr



Achilles Tendinopathy
(July 18, 2018)

Approx 6 
mm

Normal - 3 
mm



6 Weeks after PRP Injection

Sept 7,  0.37 cmJuly 18,  0.6 cm



Stem Cells
Proliferation & Migration Significantly Increased with 

PRP
– Kakudo et al, Plast Recontr Surg 2008
– Zaky et al, J Tissue Eng Regen Med 2008
– Drengk et al, Cells Tissues Organs 2009
– Mishra et al, Tissue Eng Part C Methods 

2009
– Kruger et al, J Orthop Res 2012
– Moreira Teixeira et al, Biomaterials 2012
– Murphy et al, Biomaterials 2012
– Hildner et al, J Tissue Eng Regen Med 

2013



MRI Analysis of Pelvis

• Hirahara, Panero, Andersen
– AJO, 2018

– Purpose: Find the ideal entry point & 
approach angle for BMA from the PSIS

– MRI’s from 13 males / 13 females



Bone Marrow Aspiration from the PSIS



Pearls to PSIS Bone Marrow Aspiration

• Use ultrasound
• Find medial aspect of 

PSIS
• Angle 24° lateral
• Avg distance to anterior 

wall
– 6.74 cm (♀) & 7.53 cm (♂)

• Perpendicular: 3.2 cm



Intra-tendonous / Lateral Epicondylitis Video



Tips / Tricks

• Optimize your image
– Will improve your needle

– Stay perpendicular as possible

– Look at the bone

• Pre-plan approach
– Use doppler

– Measure depth / Needle length

• Go to a course or site visit



Ultrasound Takes It Up a Notch!

• Significantly improve 

accuracy

• Improve patient satisfaction

• Improve office workflow

• Improve reimbursement

• Add orthobiologics to your 

paradigm

– Diminish cortisone use

– Treat more pathology non-

surgically



How Can You Get This Info?

• HiraharaMD.com

• Youtube.com/HiraharaMD

• Slideshare.net/HiraharaMD

• References:
– Hirahara, Panero.  A guide to ultrasound of 

the shoulder, Part 1: Coding & 
reimbursement.  Am J Orthop. 2016 Mar-
Apr;45(3):176-82.

– Panero, Hirahara. A guide to ultrasound of 
the shoulder, Part 2: The diagnostic 
evaluation.  Am J Orthop. 2016 May-
Jun;45(4):233-8.

– Hirahara, Panero. A guide to ultrasound of 
the shoulder, Part 3: Interventional & 
procedural uses.  Am J Orthop. 2016 Nov-
Dec;45(7):440-5.



Thank You!



5 Ways POCUS Can Help Your Practice

1. Optimize injection accuracy for improved patient safety.
2. Increase precision for consistent relief with every procedure. 
3. Reduce risks and costs by lower volumes of medication.
4. Enhance patient confirm with less painful procedures. 
5. Improve patient satisfaction and referrals. 



Needle Enhance Demo
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Reduce the need for second visit to follow up on radiology
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https://clarius.com/reviews/ 

The use of ultrasound at the point of care is essential and valuable. Clinicians in sports medicine, physical therapy and general practice should be equipped with a Clarius given its price point. Immediate access to ultrasound imaging helps reaffirm the primary assessment of patients improving clinical decisions and reporting. It is simultaneously a great education tool that enhances patient interaction & the clinical experience.



Needle Enhance Demo
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Reduce the need for second visit to follow up on radiology




• Wireless Handheld
• High-Definition Image
• Easy & Affordable
• No Subscription
• Free Clarius Cloud
• Unlimited Users

Clarius L15 HD



Dr. Hirahara Dr. Frenkel

Questions

Presenter
Presentation Notes
Now onto one of my favorite parts – the live Q&A session. I’d like to welcome back Dr. Robinson and Dr. Frenkel. Please use the questions icon in the menu bar to ask your questions for our doctors. 

I do want to let everyone know that in the coming days we will send you an email with the recording for today’s webinar as well as a copy of the presentations. 

Now on to your questions. Dr. Frenkel, can I invite you to moderate our Q&A? 

Dr. Robinson, how long did it take for you to become comfortable using ultrasound? 
What are some other applications for POCUS in primary care?
How does the Clarius compare to traditional systems?

We’ve now reached the top of the hour. If we didn’t get to your question, we will follow-up with you by email in the coming week. Again, you will all receive a copy of the slides and webinar recording as well. 

We hope to see you again next month with Dr. Frenkel and Dr. Arishenkoff for the live webinar Pragmatic POCUS for COVID and Beyond: Diagnosing Lung, Cardiac and Thombosis Pathology. In the meantime, have a wonderful rest of your day.




























Thank you!
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