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Overview of the Meniscus, Incidence of Injury and Outcomes
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• The meniscus protects the knee by distributing loads from the femoral condyles to the tibial 
plateau, absorbing shock during motion, and reducing friction between the articulating bones1

• Meniscus tears can result at any time from excessive forces caused by knee trauma (acute tears 
are more common in the 20s-30s age bands), or the result of natural, age-related degeneration, 
resulting in meniscus dysfunction (degenerative tears are more common in the 40s-60s age bands)2

Medial meniscus tears are up to 5x more frequent than lateral meniscus tears3

• Over 760,000 partial meniscectomies are performed each year, making it the most common 
surgical treatment for meniscus-related knee pain and/or loss of knee function4

• 25% of patients (190,000) treated with partial meniscectomy have persistent symptoms within
2 years after surgery, and 40% (304,000) within 10-15 years5-8

 Partial meniscectomy patients have a 10x higher likelihood for a knee replacement9

• Non-surgical treatments of meniscus dysfunction are ineffective in the long-term, do not
maintain efficacy over repeated procedures, and do not address the underlying disease state10-12



Femur to Tibia contact 
pressure map

Intact Meniscus Torn Meniscus Post Meniscectomy

• Partial Meniscectomy Increases 
Risk of Knee Replacement by 
more than 10 times9
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• Younger Patient Age for 
Meniscectomy Increases Risk of 
Knee Replacement by Nearly 40 
Times5-8

• In a British longitudinal study, by 
15 years After Meniscectomy 
13.5% of Patients Had Knee 
Replacements14

A Damaged / Dysfunctional Meniscus Leads to Increased Femur to 
Tibia Load Concentration and Eventual Cartilage Loss and Pain
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Meniscus Dysfunction – Current Treatment Options
There is a substantial unmet need for a product that can reduce pain and enable function, thereby 
bridging the many years between meniscectomy/repair and eventual knee replacement

Patients/yr
> 15M Patients/yr

Non-Surgical Interventions
• Physical Therapy
• Weight Loss
• Activity Modification
• Pain Medications
• Unloader Bracing

> 1M Patients/yr
• Meniscal Repair
• Meniscectomy
• Meniscus Scaffold
• Meniscus Allograft
• Cartilage Repair
• High Tibial Osteotomy

> 700K
Patients/yr

Unicompartmental  
and Total Knee 
Replacement

> 5M Patients/yr
• Corticosteroid 

Injections
• Hyaluronic Acid  

Injections ~150k Patients/yr  
per proposed IFU

Meniscus 
Replacement w/  

NUsurface®

*NUsurface® and Control clinical trial subjects must have failed 1 or 
more previous meniscectomy(ies) > 6 months prior to enrollment

“Treatment Gap”

Increasing
Invasiveness

ofTreatm
entO

ptions The NUsurface® Meniscus Implant was clinically 
studied to treat patient pain and function in the

“gap” between current meniscus surgical treatment*
and an irreversible knee joint replacement



How Does the NUsurface® Implant Work
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Mechanism of Action

NUsurface® Restores Knee 
Pressure Distribution Similar 

to an Intact, Articulating 
Meniscus13, 15

NUsurface®  
Meniscus 
Implant

*NUsurface® manufactured in 7 sizes in 
Left and Right configurations

(Note: final number of sizes TBD per FDA market authorization)

*



Surgical Technique – SIMPLIFIED Procedure Overview

• Pre-operative sizing via MRI assessment (uses existing patient diagnostic MRI)

• Procedure may be completed in approximately 1-1.5 hours (per surgeon experience and case complexity)

• 6 Week Rehab program, weightbearing same day

1

Prep & Drape for 
Procedure

2

Arthroscopic Assisted 
Joint Preparation

3

Open Arthrotomy 
NUsurface® Implantation

4

NUsurface® 

Final Position

Medial 
Meniscus Rim

NUsurface®  

Meniscus 
Implant

11

Vignette and Procedure Fully Described in the Submitted ICD-10-PCS Code Request
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• 242 Subject MERCURY Clinical Dataset is currently 
Under FDA De Novo 510(k) Evaluation comprising:
VENUS16 = 127 Subject Randomized Clinical Trial 

NUsurface (N=61) to Non-Surgical Controls (N=66)
SUN17 = 115 Subject Prospective Longitudinal 

Single-Arm Interventional Trial

• Endpoints for KOOS Pain and KOOS Overall of 20-point
improvement at 24 months
 Inclusion/Exclusion criteria identified in the ICD-10-PCS code request

• FDA Breakthrough Device Designation – Sept. 13, 2019
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• Single Arm
• 115 NUsurface® Implant Patients
• 13 sites

• Randomized
• 61 NUsurface® Implant Patients
• 66 Control Patients
• 10 sites

Richard Alfred, MD (Capital Region Orthopedics – Albany, NY) 
Maxwell Alley, MD (Capital Region Orthopedics – Albany, NY) 
Jack Farr, MD (OrthoIndy – Indianapolis, IN)
William Garrett, MD (Duke University MC – Raleigh, NC) 
Thomas Giel, MD (OrthoMemphis – Memphis, TN)
Andreas Gomoll, MD (Hospital for Special Surgery, New York, NY)
Elliott Hershman, MD (North Shore LIJ, Lenox Hill Hospital – New York, NY) 
Randall Holcomb, MD (OrthoMemphis – Memphis, TN)
Christopher Kaeding, MD (Wexner Medical Center, OSU – Columbus, OH)
Christian Lattermann, MD (Brigham and Women’s Hospital – Boston, MA)
Brian McKeon, MD (New England Baptist Hospital – Boston, MA)
Claude Moorman, MD (Duke University MC – Raleigh, NC) 
Allison Toth, MD (Duke University MC – Raleigh, NC) 
Kenneth Zaslav, MD (OrthoVirginia – Richmond, VA)

Larry Bankston, MD (BRORTHO – Baton Rouge, LA)
Joseph Berman, MD (Baylor Orthopedic and Spine Hospital - Dallas, TX) 
Thomas Carter, MD (TOCA – Phoenix, AZ)
Andrew Cooper, MD (Comprehensive Orthopedics – Salt Lake City, UT)
Robert Easton, MD (BRORTHO – Baton Rouge, LA)
Richard Edelson, MD (Oregon Sports Medicine – Portland, OR) 
Rachel Frank, MD (CU Sports Medicine – Denver, CO)
Wayne Gersoff, MD (AdvancedOrtho – Denver, CO)
Jonathan Greenleaf, MD (Oregon Sports Medicine – Portland, OR) 
Scott Hacker, MD (Horizon Clinical Research, San Diego, CA) 
Deryk Jones, MD (Ochsner Sports Medicine – New Orleans, LA) 
Peter Kurzweil, MD (Memorial Orthopaedics – Long Beach, CA) 
Eric McCarty, MD (CU Sports Medicine -Boulder, CO)
William Montgomery, MD (St. Mary’s Medical Center - San Francisco, CA) 
Noah Weiss, MD (Weiss Orthopedics, Sonoma, CA)

MERCURY = VENUS RCT + SUN Single-Arm Across 23 Clinical Trial Sites

• FDA-Pooled Randomized Data
• 176 NUsurface® Implant Patients
• 66 Control Patients
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Clinical Outcomes • NUsurface® KOOS Pain by Stratified Age Bands

Responder Rates at Different Degrees of KOOS Pain Improvement

Baseline 
Age Range Total

No 
Improvement  

(%)

> 10 points 
(%)

> 20 points 
(%)

>30 points 
(%)

30’s 27 14.8% 85.1% 63% 40.7%

40’s 45 20% 80% 71.1% 46.6%

50’s 51 17.6% 82.4% 64.7% 43.1%

60’s 30 6.7% 93.3% 76.6% 46.6%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

100.00%

30’s
N=27

No Improvement (%)
> 20 points (%)

40’s
N=45

50’s
N=51

60’s
N=30

> 10 points (%)
>30 points (%)

NOTE: 12-month trial observations have been published18, 19 while the 24-month data is currently under FDA review and has not yet been published

CMS ICD-10-PCS C&M Committee Presentation



Clinical Trial Patient Age Demographics
It’s not the Age of the Patient but the “Age” of the Patient’s Knee
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Trial N Total
Average  

Age
Standard 
Deviation

Oldest
Treated
Patient

Youngest  
Treated 
Patient

Total 
Patients
>63 yrs

% >63 yrs 
at 

Enrollment

Total 
Patients
≥65 yrs

% ≥65 yrs 
at 

Enrollment

MERCURY 242 49.8 10.1 69 30 23 9.5% 18 7.4%
VENUS 127 50.4 10.7 69 30 14 11% 10 7.9%

SUN 115 49.2 9.4 69 30 9 7.9% 8 7.0%

• Clinical Trial Population Represents a Generalizable Population:
 Of the 9.5% treated subjects who were ≥ 65 years old During the 2-year trial
 7.4% were ≥ 65 at the Start of the clinical trial

NOTE: 12-month trial observations have been published18, 19 while the 24-month data is currently under FDA review and has not yet been published



Clinical Outcomes KOOS Pain • Statistically Superior Efficacy Results
KOOSPAIN: Non-Surgical Control vs MERCURY Investigational

Data Locked 30 June 2020. Error bars represent the 95% CI
Sample size: MERCURY (Baseline n=176, 1.5 months n=175, 6 months n=167, 12 months n=165, 24 months n=153) 
Sample size: Control (Baseline n=66, 1.5 months n=63, 6 months n=56, 12 months n=46, 24 months n=43)

NOTE: 12-month trial observations have been published18, 19 while the 24-month data is currently under FDA review and represents FDA-submitted data on file (i.e., pre-publication)
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*Represents NUsurface statistical superiority difference as compared to Controls at p<0.001
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Data Locked 30 June 2020. Error bars represent the 95% CI
Sample size: MERCURY (Baseline n=176, 1.5 months n=166, 6 months n=167, 12 months n=165, 24 months n=153) 
Sample size: Control (Baseline n=66, 1.5 months n=62, 6 months n=56, 12 months n=46, 24 months n=43)

NOTE: 12-month trial observations have been published18, 19 while the 24-month data is currently under FDA review and represents FDA-submitted data on file (i.e., pre-publication)

Clinical Outcomes KOOS Overall • Statistically Superior Efficacy Results
KOOSOVERALL: Non-Surgical Control vs MERCURY Investigational

*Represents NUsurface statistical superiority difference as compared to Controls at p<0.001
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The NUsurface® Implant Maintained Cartilage while Reducing Pain
Measurement of Knee Cartilage Condition in Control Subjects vs. NUsurface® Subjects at Baseline and at 2-Years

% Full Thickness Cartilage Lesion on Distal Medial Femoral Condyle

Full Thickness Cartilage Lesion Exposing Bone YES NO

Cartilage Degeneration in Control Subjects Cartilage Stability in NUsurface® Subjects

0%

25%

50%

75%

BASE NUsurface
N= 176

24M NUsurface
N= 158

Similar % 
Exposed 

Bone
27%

N= 45

21%
N= 33

73%
N= 131

79%
N= 125

NOTE: 12-month trial observations have been published18, 19 while the 24-month data is currently under FDA review and has not yet been published

100% 100%
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Patient Clinical Trial Accountability in the NUsurface® Group
90% of NUsurface® Subjects Completed 24 Months Compared with 65% of Control Subjects

21% @ 24 M
Replacement Implant

[N=38/175]

0.6% Lost to 
Follow 

[N=1/176]

90% @ 24 M
W/ NUsurface®

[N=157/175]

10% @ 24 M
Removal

[N=18/175]

69% @ 24 M
Primary Implant

[N=119/175]

N=176
NUsurface®

NOTE: 12-month trial observations have been published18, 19 while the 24-month data is currently under FDA review and has not yet been published
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Site of Service
The NUsurface® meniscus implant surgeries in the clinical trials were performed in 

the outpatient hospital and ASC settings. Because the anticipated NUsurface® patient 
age range in an anticipated FDA label is likely to be similar to that of the clinical trials 
(i.e., ages 30-75), it is anticipated that in general use post FDA-decision that surgery 

in an inpatient setting may be performed dependent on patient comorbidities

NUsurface® meniscus implant surgery 
performed in a hospital outpatient 

setting or an ASC setting

Outpatient Ambulatory 
Surgery Center

Hospital Outpatient 
Surgery

NUsurface® meniscus implant surgery may be 
performed during an inpatient stay (low 

incidence), dependent on patient comorbidities

Inpatient  
Setting
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*Ultra-high molecular weight polyethylene +(Note: final Product & Instruments TBD per FDA market authorization)
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