INNOVATIONS IN SPORTS
MEDICINE

TO INFINITY AND BEYOND...

ERIC GIFFORD MD
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DISCLOSURE

¢ THIS PRESENTATION HIGHLIGHTS TWO CURRENT, EVIDENCE-BASED
PROCEDURES AVAILABLE AS TREATMENT MODALITIES AND THEY WILL
BE REFERRED TO BY THEIR COMMERCIAL NAMES. BOTH OF THESE
PROCEDURES ARE ONE-OF-A-KIND, WITHOUT DIRECT COMPETITORS.
ALL EFFORT WILL BE TAKEN TO PRESENT MODALITIES WITHOUT BIAS.

¢ DR. ERIC GIFFORD HAS NO FINANCIAL RELATIONSHIPS WITH ANY
COMMERCIAL INTERESTS.

CHRONIC TENDINOPATHIES

¢ MAKE UP A LARGE PERCENTAGE OF CHRONIC PAIN AND DISABILITY

¢ SIMILAR TO DEGENERATION OF CARTILAGE OF A JOINT — INSTEAD IT IS DEGENERATION OF
MUSCLE TENDONS AROUND JOINTS

* DIFFICULT TO TREAT

PHYSICAL THERAPY-SOFT TISSUE WORK, ECCENTRIC EXERCISES, STRETCHING, SCRAPING, ETC...

REST, BRACING, SPLINTING

NSAIDS, INJECTIONS-STEROID, PROLOTHERAPY
« PRP
SURGERY




CHRONIC TENDINOPATHIES
WHAT ELSE CAN BE DONE?

TENEX PERCUTANEOUS TENOTOMY
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ULTRASOUND GUIDED TENDON TREATMENT

Problem

1. Conservative measures are often
ineffective

2. Surgery is fairly invasive and often still
results in prolonged recovery and down

time as well as continued pain

Solution

Replicate surgical approach but through a
minimally invasive manner using an ultrasound
guided Ultra-sonic needie tip.

DISEASE PROCESS
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BURDEN OF DISEASE — CHRONIC TENDONOSIS

20 Million Patients per Year in US
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ELBOW
7MM PATIENTS / YEAR

PLANTAR FASCIA

3.1MM PATIENTS / YEAR

SHOULDER

Q 1.8MM PATIENTS / YEAR

KNEE
-~ 2.5MM PATIENTS / YEAR

)

-
N

*Based on 20131CD - diagnosis code

ACHILLES
5.6MM PATIENTS / YEAR

UNMET CLINICAL NEED

| Conservative

| | Minimally Invasive

| | Fully Invasive

Rest/Ice

+ OTC Medication

« Physical Therapy

« Use of cortisone injection
declining due to

published
reports of damaging
effects on tendon

TENEX System

« to cutand remove pain
generating tissue

« Local Anesthesia only

« Single Treatment

« Relatively quick recovery
and return to activity

| B

-

Open/Arthroscopic Surgery
+ Goalis to cut & remove
damaged tissue - pain
generator

General anesthesia
Prolonged recovery with
rehab protocol/PT

When patients fail conservative treatment and experience chronic pain

The TENEX system provides the goals of surgery but with the invasiveness of an injection

“MICRO-JACKHAMMER”

Back-andorn
b5 e

TENEX delivers optimized
ultrasonic energy to tip of
the instrument that
precisely cuts diseased
tendon tissue while
sparing healthy tissue —
harmonic resonance of
diseased tissue (necrotic)
is different from healthy
tissue (elastic)

Cutting of targeted tissue is
achieved through
longitudinal movement of
needle at the speed of
sound (ultrasonic) - tissue
is cut via ‘jack-hammer
effect”

Continuous saline
irrigation cools the
Microtip to control
unwanted heat and
also simultaneously
removes target tissue




TENEX TX™ SYSTEM

TX1 Console

« User interface with circuitry for
precise & targeted tissue cutting and
removal

Targeted diseased tissue is removed
while sparing healthy tissue with built
in safety features

TX1 Microtip

Percutaneous (18 gauge) pen-like
function

Pre-assembled w/foot pedal activation
single use - entirely disposable
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Ultrasound Imaging used to identify
diseased fissue and guide Tenex
TH™ Microtip during procedure

PERCUTANEOUS TENOTOMY / FASCIOTOMY

e
VISUALIZE DAMAGED

TENDON (DARK REGION)
VIA ULTRASOUND

GUIDE TENEX MICROTIP
TO DAMAGED TISSUE
WITH ULTRASOUND
GUIDANCE

CUTS & REMOVES TARGET
DAMAGED TISSUE

TARGETED TISSUE CUTTING AND REMOVAL

Harmonic resonance - ultrasonic
energy only cuts pathology based
on density of degenerated tissue

Ultrasonic energy optimized for
dense degenerated tissue
does not affect healthy elastic
tissue

Healthy Tendon + Ultrasonic
Energy




CHRONIC TENDONOSIS TREATMENTS

Shoulder

Elbow
tennis + golfers elbow

Skin

Knee

Tendon

Achilles

Plantar Fa:
10% of runners

ia
25% “foot” visits
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Over-use workers/athletes

basketball, volleyball

WHO’S A CANDIDATE?

CHRONIC PAIN (> 3 MONTHS) AT THE AFFECTED JOINT AND NOT
RESPONSIVE TO CONSERVATIVE MEDICAL TREATMENT (REST,
ICE, BRACE, PHYSICAL THERAPY, ETC.)

POINT TENDERNESS — POINT OF MAXIMUM PAIN TYPICALLY
CORRESPONDS TO THE LOCATION OF THE DAMAGED TISSUE

ULTRASOUND CONFIRMATION — PLACEMENT OF ULTRASOUND
TRANSDUCER ON THE SITE OF MAXIMUM TENDERNESS SHOULD
IDENTIFY A REGION OF DEGENERATED TENDON TISSUE
VISUALIZED AS A HYPOECHOIC REGION DUE TO
IRREGULAR/DISORGANIZED FIBERS AND THICKENED TENDON
TISSUE.

PLANTARFASCIA




HOWS IT DONE?

NO RESTRICTIONS BEFORE PROCEDURE
PREP AREA WITH SIMPLE ANTISEPTIC

LOCAL ANESTHETIC APPLIED UNDER ULTRASOUND
GUIDANCE

4-5MM INCISION MADE DOWN TO THE TARGET TISSUE

TENEX NEEDLE IS ADVANCED TO THE TARGET TISSUE
AND ULTRASOUND GUIDED TENOTOMY IS PERFORMED

TOTAL CUTTING TIME USUALLY LESS THAN 5 MINUTES
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POST OP PROTOCOL

ALLOWED TO GO HOME IMMEDIATELY FOLLOWING
PROCEDURE

LIGHT ACTIVITY WITH MINIMAL WALKING, LIFTING,
PUSHING, PULLING FOR 2 WEEKS

FOOT AND ANKLE USUALLY IN A BOOT FOR 2 WEEKS
GRADUAL PROGRESSION BACK TO NORMAL ACTIVITY
OVER NEXT 4-6 WEEKS

PHYSICAL THERAPY TO AUGMENT HEALING PROCESS
IN CERTAIN CASES

EPICONDYL / ELBOW TENDONOSIS

Blue strip marks placement of
ultrasound transducer




PATELLAR TENDONOSIS

Orange strip marks
placement of ultrasound
transducer on inferior pole of
patella

54
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ACHILLES TENDONOSIS

Orange strip (a) marks placement of
ultrasound transducer on Achilles
and (b) shows cross section view to
identify mid-substance tendonosis

PLANTAR FASCIITIS/FASCIOSIS

Calcaneus

Orange strip marks the
placement of ultrasound
transducer on plantar fascia -
typically on medial aspect.




CLINICAL PUBLICATION SUMMARY

In Prind) Acoepted

Koh ~ American Joumal Of Sports Medicine (Elbow)

Hackel - Orthopaedics Today (Procedure Overview / Mixed Tendons)
Morrey - Techniques In Elbow And Hand Surgery (Elbow)

Elatvache - Operative Techniques In Sports Medicine (knee)

Bames - Operatve Techniques In Sports Medicine (Procedure Overview)
Khanna - Am Academy Of Physical Med & Rehab Poster (Mixed Tendons)
Traistor ~ Am Medical Society Of Sports Medicine (Mixed Tendons)

Bames - Journal Of Shoulder And Elbow Surgery (Elbow)

Patel - Joumnal Of Orthopedics (Plantar Fascia)

Sanders - American Joumal Of Sports Medicine (Epidemiology Study)
Stuhiman - Joumal of Sports Medicine (Patellar Tendon)

Kamineni - Joumal of Orthopedic Research (asic Science)

Patel - Austin Jounal of Orthopedics and Rheumatology (Plantar Fibroma)
Koh - Three Year Clinical Follow-up/American Joural of Sports Medicine (Elbow)
Elis ~ American Joumal of American Podiatic Medical Association (Achilles)

o

COoOCOOCOOODOODD

Submitted/In Preparation
O Razdan- Plantar Fascia Study
QO Moore - Tenex Vs Open Surgery (Elbow)
O Noyes-Elbow Study
O Hackel - Tenex vs Endoscopic Surgery (Plantar Fascia)

Study revealed 90% 0f patients pain free within weeks of treatment
O CostEffectve Intervention - Less expensive (>$11,000) and quicker recovery tme vs
surgery.
O Sustained Pain Relief With Long Term Follow-up (6 - 36 Months)
Q  stong safety Profie
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KOH ET AL (SINGAPORE/MAYO) - ELBOW

Q Prospective study of 20 pts with chronic epicondylitis who failed
non-surgical treatment (medical, PT, cortisone)

0 Single treatment with TX1

O Post-procedure care - no PT, OTC pain control, activity
modification for 2 weeks

Q Patient follow-up: 2 weeks, 1, 3, 6,12, 24* and 36* months
- Adverse events
- Pain score (VAS)
- Quality of life (DASH/Disability of the Arm, Shoulder and Hand)
- Diagnostic ultrasound at baseline, 3, 6 and 36 months

American Journal of Sports Medicine Vol 41, 636-644, 2013
*n print, Am Journal of Sports Medicine, 2015

SENG ET AL (3 YR) — ELBOW TENDONOSIS & US
EXAM

Pre procedural 3 months post

-
~,
6 months post 3 years post
3mo 6 mo 36 mo
Resolution of Tendon Thickness & 13/20 18/20 20/20

Hypoechogenicity
Seng, et al; Am Journal of Sports Med, 2015




BARNES, BECKLEY, AND SMITH (MAYO)
- ELBOW
+ PROSPECHIVE SIUDY INVOLMING 1% PATIENTS — STPTOMATIC FOR AT LEAST § MO

* 7 MEDIAL AND 12 LATERAL TENDONOSIS PATIENTS WHO FAILED CONSERVATIVE
TREATMENT (REST, PT, ICE, SINGLE CORTISONE)
* SINGLE TREATMENT WITH TX1 & NO ADDITIONAL INTERVENTION
 TOTAL PROCEDURE TIME < 15 MINUTES WITH MEAN ENERGY TIME = 38 SECONDS
* NO COMPLICATIONS
 CLINICAL OUTCOMES AT BASELINE, 6 WEEKS, 3 MO, 6 MO AND 12 MO
« VAS (PAN)
« MAYO ELBOW PERFORMANCE SCORE / MEPS (RANGE OF MOTION)

« DISABILITY OF THE ARM, SHOULDER AND HAND/DASH (QUALITY OF LIFE)

Bames et al, Journal of Shoulder & Elbow Surgery, 2014
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MOORE ET AL (IA) - TENEX VS SURGERY (ELBOW)

+ PROSPECTIVE STUDY RANDOMIZING TENEX VS OPEN SURGERY FOR ELBOW

* 45 PATIENTS WITH CHRONIC EPICODYLOSIS NOT RESPONSIVE TO CONSERVATIVE CARE
* 23 TREATED WITH TX1
* 22 TREATED WITH OPEN SURGICAL REPAIR

* OUTCOMES MEASURED AT 1 WEEK, 1 MONTH AND 6 MONTHS POST-TREATMENT

TENEX VS, SURGERY.

« EFFICACY/PAIN RELIEF 91% 7% (P<0.01)

+ POST-TREATMENT VISITS 25 425 (p<0.001)

« AVG WORK WEEKS MISSED 11 82 (p<0.001)

« TOTAL COST/SAVINGS PER PT TENEX WAS $11,753 LESS THAN SURGERY

Manuscript submitted for publication

ELATTRACHE (KERLAN JOBE) - KNEE

« PROSPECTIVE STUDY INVOLVING 16 PATIENTS — SYMPTOMATIC FOR ATLEAST 6 MO
+ 10 COLLEGIATE-LEVEL ATHLETES

* FAILED CONSERVATIVE TREATMENT

* SINGLE TREATMENT WITH TX1 & NO ADDITIONAL INTERVENTION

+ NO COMPLICATIONS

+ CLINICAL OUTCOMES
+ 15/16 (93%) REVEALED RESOLUTION OF SYMPTOMS AT 3 MONTHS
* SUSTAINED EFFECT AT 12 MONTHS

* ALL 10 ATHLETES RETURNED TO THEIR PRIOR LEVEL OF COMPETITION

Operative Techniques in Orthopedics Vol 23, 2: 2013




STUHLMAN, STOWERS & STOWERS (FL STATE) - KNEE

* PROSPECTIVE STUDY INVOLVING 8 PATIENTS — SYMPTOMATIC FOR ATLEAST 6 MO
= ACTVITY LIMITING TENDINOPATHY

3 PTS WITH BILATERAL PAN

FAILED CONSERVATIVE TREATMENT

SINGLE TREATMENT WITH TX1 & NO ADDITIONAL INTERVENTION

12 MONTH FOLLOW-UP

NO COMPLICATIONS

CLINICAL OUTCOMES
+ B/8 PATIENTS REPORTED NO PAN (VAS = 1)
+ IMPROVEMENT IN SYMPTOMS BETWEEN 3 DAYS AND 6 MONTHS AFTER TREATMENT

+ SUSTAINED AT 12 MONTHS

Manuscript accepted, Journal of Sports Medicine
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RAZDAN & VANDERWOUDE (NE) — PLANTAR FASCIA

PROSPECTIVE STUDY INVOLVING 100 PATIENTS — SYMPTOMATIC FOR ATLEAST 6 MO

* AL FAILED CONSERVATIVE TREATMENT: PT, ORTHOTICS, OTC MEDICATION

SINGLE TREATMENT WITH TX1 & NO ADDITIONAL INTERVENTION

12 MONTH FOLLOW-UP

NO COMPLICATIONS

CLINICAL OUTCOMES
+ PAN (VAS) AND DISABILITY INDEX (FADI) MEASURED AT 2 WEEKS, 6 WEEKS, 6 MO AND 12 MO
* SIGNIFICANT IMPROVEMENT IN PAIN AND DISABILITY INDEX BY 2 WEEKS AND SUSTAINED AT 12 MO

917100 (91%) PATIENTS PAIN FREE AT 6 MONTHS AND SUSTAINED AT 12 MONTHS

Podium Presentation, Society for Interventional Radiology Annual Meeting 2015
Manuscript submitted for publication

PATEL (ORTHO INDY) — PLANTAR FASCIA
« PROSPECTIVE STUDY INVOLVING 12 PATIENTS — SYMPTOMATIC FOR ATLEAST 6 MO
« ALL FAILED CONSERVATIVE TREATMENT: PT, ORTHOTICS, EXTRA-CORPOREAL SHOCK WAVE, CORTISONE
« 4PTS FALED OPEN OR ENDOSCOPIC FASCIOTOMY
* SINGLE TREATMENT WITH TX1 & NO ADDITIONAL INTERVENTION
+ 12 MONTH FOLLOW-UP
+ NO COMPLICATIONS
* CLINICAL OUTCOMES
+ 11/12 (92%) PATIENTS PAIN FREE AT 3 MONTHS AND SUSTAINED AT 12 MONTHS
« SIGNIFICANT IMPROVEMENT IN QOL BY 6 MONTHS AND SUSTAINED AT 12 MONTHS
MEAN BASELINE AOFAS 30.1

Mean 12 MO AOFAS 88.1

American Journal of Orthopedics, 2015
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ELLIS ET AL (AZ) — ACHILLES TENDON

PROSPECTIVE STUDY OF 26 PATIENTS — SYMPTOMATIC FOR AVERAGE OF 18 MONTHS

SINGLE TREATMENT WITH TX1 & NO ADDITIONAL INTERVENTION

* MEAN CUTTING TIME OF 4 MIN 24 SECONDS

PTS FOLLOWED UP 1 WEEK, 1 MONTH, 12 MONTHS AND 16 MONTHS POST

NO COMPLICATIONS

CLINICAL OUTCOMES
+ 23/26 (88%) PATIENTS REVEALED PAIN RELIEF AT 1 MONTH AND SUSTAINED AT 16 MONTHS,

« 24/26 (92%) PATIENTS WOULD HAVE THE PROCEDURE DONE AGAIN

Manuscript accepted, Journal of APMA
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PATEL ET AL (IN) — PLANTAR FIBROMA
 PROSPECTIVE STUDY OF 8 PATIENTS SUFFERING FROM PLANTAR FIBROMA
* PATIENTS FAILED CONSERVATIVE CARE INCLUSIVE OF ORTHOTICS
* AVERAGE TIME OF SYMPTOMS — 15 MONTHS
« PERCUTANEOUS CUTTING AND REMOVAL OF LESION WITH SINGLE TREATMENT OF TX1
* AVERAGE FOLLOW-UP = 2.5 YEARS
« CLUNICAL OUTCOMES
* 8/8 PATIENTS PAIN FREE WITH AVERAGE TIME TO RESOLUTION OF SYMPTOMS - 63 DAYS
* SIGNIFICANT IMPROVEMENT OF AOFAS SCORE FROM PRE-OP OF 30.8 70 90.1 AT 12 MO

* NO RECURRENCE OF FIBROMAS AT 2.5 YEARS

Austin Journal of Orthopedics and Rheumatology, Vol 2, Issue 2, 2015

COOLIEF

COOLED RADIOFREQUENCY TREATMENT

11
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CHRONIC KNEE AND HIP PAIN DILEMMA

* RELIEVE PAIN FOR PATIENTS SUFFERING WITH CHRONIC JOINT PAIN

¢ UTILIZE INNOVATIVE NEW PROCEDURE FOR TWO CHALLENGING PATIENT POPULATIONS
WITH HIP AND KNEE PAIN

*  NON-SURGICAL CANDIDATES

* OVERWEIGHT
* AGE - TOO YOUNG OR TOO OLD

+ CO-MORBITITIES
* PATIENTS STILL IN PAIN AFTER JOINT REPLACEMENT
« PATIENTS NOT RESPONDING TO OTHER CONSERVATIVE MEASURES

* VARIOUS INJECTIONS

* BRACING

* ACTIVITY MODIFICATION
* MEDICATIONS

COOLED RADIOFREQUENCY
NEUROTOMY INTERVENTIONAL
PAIN SOLUTION

* COOLED RADIOFREQUENCY PROCEDURE

« PROVIDES UP TO 2 YEARS IN PAIN RELIEF

* PROVIDES LARGER LESIONS THAN STANDARD RF ALLOWING FOR TREATMENT OF
MORE VARIABLE PERIPHERAL SENSORY NERVES

COOLIEF* Standard RF

12



RADIOFREQUENCY NEUROTOMY

ELECTRODE WITH AN EXPOSED TIP, IS PLACED ONTO A PERIPHERAL
NERVE

HIGH-FREQUENCY, ELECTRICAL CURRENT CONCENTRATES AROUND
THE TIP; HEATS THE IMMEDIATELY SURROUNDING TISSUES; AND
COAGULATES THEM, INCLUDING THE TARGET NERVE

PAIN RELIEVED BY COAGULATING THE AFFERENT NERVE PREVENTING
THE CONDUCTION OF NOCICEPTIVE (PAIN) IMPULSES

PAIN RELIEF OCCURS BY ANESTHETIZING THE SOURCE OF PAIN

6/19/2018

COOLED RF

SINGLE LARGER LESION COMPENSATES FOR VARIABLE NERVE
COURSE. MORE EFFICIENT AND MORE PREDICTABLE THAN MULTIPLE
PASSES WITH SMALLER GAUGE RF PROBE.

DISTAL PROJECTION OF LESION PROJECTS HEAT IN AND AROUND
DIFFICULT ANATOMY, SCAR TISSUE, SURGICAL HARDWARE ETC.

ANATOMIC TECHNIQUES PERFORMED UNDER FLUOROSCOPY RELIES
UPON EASILY VISUALIZED LANDMARKS.

* MAY ALSO USE ULTRASOUND IMAGING FOR NEUROVASCULAR BUNDLE
IDENTIFICATION AND NEEDLE TIP PLACEMENT

ELECTRICAL STIMULATION CAN BE USED TO VERIFY ABSENCE OF
PROXIMITY TO MOTOR NERVE.

IMPROVEMENT IN LONG EXISTING TECHNOLOGY, NOW
WITH INTERNALLY WATER COOLED ELECTRODES

Liver Ablation

Cardiac Electrophysiology

Chronic spine and peripheral
joint pain

13



COOLED RF LESION

* LARGE VOLUME SPHERICAL LESION WITH DISTAL PROJECTION

Cooled RF- 18Ga, 4mm

6/19/2018

APPLICATIONS OF COOLED RF

SACROILIAC PAIN

* OVERLAPPING AND FORWARD PROJECTING
LESIONS ARE MADE TO CAPTURE VARIABLE
PATH OF LATERAL BRANCHES ON UNEVEN
SACRAL SURFACE

THORACIC PAIN

* LARGE SPHERICAL LESION IS MADE TO
ACCOMMODATE VARIABLE NERVE PATH OF
MEDIAL BRANCHES ESPECIALLY T5-T7

LUMBAR PAIN

+ FORWARD PROJECTING AND LARGE
SPHERICAL LESION ALLOW A PERPENDICULAR
APPROACH TO MEDIAL BRANCHES IN ONE
NEEDLE PASS AND NOT MULTIPLE PASSES.
ADDRESSES DIFFICULT ANATOMY OR
PATIENTS WITH HARDWARE FROM PREVIOUS
SURGERIES

CERVICAL PAIN

*  OFFERING RELIEF IN THE CERVICAL REGION
BY DELIVERING LARGE VOLUME LESIONS
WHERE ANATOMY AND NERVE PATH ARE
VARIABLE.

PERIPHERAL NERVE PROCEDURES

COOLED RF Now Configured for
ular Neurotomy Procedure

@CUUL[D RF Now Configured for

Obturator and Femoral Neurotomy
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[Palients that are not candidates for surgery

= 29% of patients over the age of 65 with chronic knee pain non
responsive to conservative medical management are not
candidates for surgery due to contraindications

[Patients with persistent post-surgical pain

)

= 53% of patients with TKA and 38% of patients with THA with chronic
pain one year out of surgery

COOLIEF COOLED RADIOFREQUENCY
NEUROTOMY: A TREATMENT OPTION FOR
PATIENTS WITH CHRONIC KNEE AND HIP
PAIN

6/19/2018

PATIENT SELECTION

for surgery:

= THA/TKA contraindications:
- Age
= BMI
= Comorbidities
= Patients that don’t want surgery

Patients that are not indicated ’

Patients that still have significant

pain following surgery

« Patients still in pain after surgery due to
non-compliance

= Patients with past TKA/THA

IMAGING GUIDANCE

Provides up to 2 years pain relief, improved physical function,
and reduced drug utilization
Larger burn areas takes into account variable nerve course

15



CLINICAL DATA FOR COOLED RADIOFREQUENCY

1. Patel et al. “Twelve- Month Follow-up of a Randomized Trial Assessing Cooled Radiofrequency
Denervation as a Treatment for Sacroiliac Region Pain”. Pain Practice. Jan 2015.
* “These 12-month results illustrate the durability of effective CRF/LBN- mediated treatment of
Sl region pain for selected patients
2. Liu et. Al “A Cross Sectional Survey on Prevalence and Risk Factors for Persistent Post-Surgical Pain 1
Year after Total Hip and Knee ”. Regional ia and Pain Volume 37,
Number 4, July- August 2012.
«  “Persistent post-surgical pain is common after THR and TKR and is associated with reduced
health related quality of life.”
3. Franco et. al. “Innervation of the Anterior Capsule of the Human Knee: Implications for
Radiofrequency Ablation.” Reg Anesth Pain Med. 2015 Jul-Aug;40(4):363-8.
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QUESTIONS?
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