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600,000 repairs, >20% Failed Tendon Healing:
> 120,000 / year
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How Do Rotator Cuff 
Tears Affect Us?

• ADL
• Pain
• Dysfunction 
• Loss of ROM
• Loss of strength

• Athletics
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1991
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Function Correlated to Intact Rotator Cuff
Integrity of the Rotator Cuff

1991
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5-year follow-up
• One tendon tear:  80% intact
• Two tendon tears: > 50% with defect
• Most comfortable/satisfied with the result

Intact cuff = better function

Integrity of Cuff Repairs
Harryman, et al  JBJS 1991
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1985 2015

As of 2015, 
Evidence that the results

 of rotator cuff repair are improving?

Postop Score

% Cuff Intact

% of Possible
Improvement
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Mechanics/Structure Biology

How can we improve?
Biomechanics and Biology
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CASE 1:  History – 63M, RHD

•    ED physician with right shoulder pain

• Hx:  Severe pain in Right shoulder moving heavy object
• + night pain, rest pain, overhead pain
• + weakness

• FE 130, ER-S 30, IR 60
• 4/5 supraspinatus
• 4+/5 infraspinatus,  5/5 teres minor and subscapularis

Normal Xrays
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MRI
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MRI
• Supraspinatus Tear with 

retraction to glenoid
• Grade 3 Fatty Infiltration – SS
• Grade 2 Fatty Infiltration - IS
• Biceps tenosynovitis
• Subscapularis intact
• No arthritis
• No significant labral tear
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Rotator Cuff Healing Index

Prognostic Factor Points in RoHI

Age > 70 years 2
AP tear size > 2.5 cm 2
Retraction 1 to < 2 cm 1
Retraction 2 to < 3cm 2
Retraction ≥ 3 cm 4

Infraspinatus Fatty Infiltration Grade ≥ 2 3

Bone Mineral Density (BMD) ≤ -2.5 2
Level or Work Activity, High 2

Score Number of 
Patients

Percent 
Healed

0 - 1 181 99.5%
2 - 4 201 89.1%
5 - 6 99 67.7%
7 - 9 64 37.5%

10 - 15 58 13.8 %

“Rohi”
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Rotator Cuff Healing Index
Prognostic Factor Points in RoHI
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Age Cut-off?

Should there be an age limit? 
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• RCR better results than debridement 
with an average age of 74

• Constant-Murley scores:
• 88.3% to 97.2% of normal in men
• 81.7% to 88.8% of normal in women
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Primary Repairable 
Rotator Cuff Tear – Hamada 1 & 2

RoHI < 7 RoHI ≥ 7 

Standard Repair Repair + Augmentation

Rotator Cuff Treatment Algorithm

Jackson GR, Bedi A, Denard PJ. Graft Augmentation of Repairable Rotator Cuff Tears: An Algorithmic 
Approach Based on Healing Rates [published online ahead of print, 2021 Nov 10]. Arthroscopy. 

2021;S0749-8063(21)00963-4. doi:10.1016/j.arthro.2021.10.032
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Intraop

RoHI Score = 7
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Final Repair:
Two Tendon Tear

• Retear rate is 30-50% 

• Will this tendon heal?
• What could be done to improve healing?
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Rehabilitation – Wait?

When do you 
allow ACTIVE 

Range of 
Motion after a 
Cuff Repair?

~MCID

6 weeks

6 months

23

MONTH POST-OP
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55-Year-Old Avid Golfer
RHD male with right shoulder pain since an MVA 1 year 
ago, right hand was on the steering wheel

• PSH: Surgical repair of subscapularis tear in right 
shoulder -> doing well until the MVA

• Cortisone injection and physical therapy yielded no 
improvement

Physical Exam positive findings:
• Crepitus with range of motion  
• Bicipital groove tenderness 
• +Speeds  
• Positive belly press
• Weakness with testing subscapularis
• External rotation strength intact 
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55-Year-Old Avid Golfer

Treatment options? 
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Surgical findings: 

• Complete tear of the subscapularis tendon 
from the lesser tuberosity footprint

• Complete tear of the supraspinatus tendon
• Dislocated biceps tendon scarred into the 

subscapularis tear 
• Irregularity and fraying of the superior and 

anterior labrum 
• Synovitis of the base of the biceps tendon

Intraoperative Management?
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8 months Post Op:
• Completed therapy and returned to golfing
• Forward flexion 160
• External rotation 60
• Internal rotation L1
• Rotator cuff strength testing is 4++/5 

supraspinatus, infraspinatus, subscapularis

Surgical Procedure:
• Subscapularis repair -> Speed Bridge (double row, tape)

Release of capsule
Release medial rotator interval
Separate Biceps tendon

• Supraspinatus repair -> Speed Bridge (double row, tape)

• Acromioplasty / Coracoidplasty(?)

• Open Subpectoral Biceps Tenodesis
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2 Tendon RCR =  50% Failure to Heal

• Growth Factors, Cells
• PRP, 
• Adipose
• BMA

• Bursal cells

• Matrix
• Reconstruction
• Interposition
• Augmentation of repair
• CuffMend

29
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Regeneration of musculoskeletal tissue

30

Patient Evaluation

35

Patient 
Evaluation :

 Can they 
heal?

• Age of the Patient (prefer < 70 yo)

• Comorbid Conditions
• Smoking
• Diabetes
• Obesity
• Lack of fitness
• Osteoporosis

• Acute vs Chronic
• After 3 months?
• Definitely after fatty 

infiltration

• Status of Tendon and Muscle
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Ideal Patient:

• < 65 years of age

• Non-smoker
• No diabetes
• Within 3 months of injury
• Minimal Fatty Infiltration
• ≤ 2 Tendon tear
• No Secondary Gain
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Radiology

43

Hamada 
Classification

Cuff Tear 
Arthropathy

1990

Grade 1 Grade 2

Grade 3

Grade 4 Grade 5
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MRI

Full Thickness Rotator Cuff Tear

Sagittal FS PDWCoronal FS PDW Sagittal T1W
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MRI of Subscapularis:
Learn to read the MRI

Sakurai, JSES, 1998
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Surgical Technique

55
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Recognize 
Tear Pattern

Curtis, Burbank, Tierney, 
Scheller, Curran

Arthroscopy. 2006 
Jun;22(6):609.e1.

• The insertional footprint of the 
rotator cuff: An anatomic 

study
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Define Tear Pattern
(L-shape tear)
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Cuff Displaces Medial AND Posterior
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Fixation

61

Technical 
Considerations 
for RCR

• Multiple techniques à 
 customize treatment

• Small, non-retracted tears à 
“Simple” repairs (knotless)

• Medium/large/massive tears 
à All the options

• DR Mattress Sutures, Rip-
Stop Configurations, 
Augmentation
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8 Systematic Reviews -> Meta-analysis

Double Row > Single Row for Tendon Healing

63

2025:  Rotator Cuff Repair

66

Repaired!

Will it Heal?

67

Augmentation?

72
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Proteins, Growth Factors, Cells

Vented / Cannulated Anchors Growth Factor 
Enhanced Plasma

73

Protein Augmentation?

No clinical difference at 2 years; better tendon healing

No clinical difference at 2 years; 
Maybe better tendon healing 
 -solid PRP matrix; 
 -PRP at the tendon-bone interface
 -double-row repairs
 -small- and/or medium-sized rotator cuff tears

74

•Magdalena Götz,
• Maria-Elena Torres-Padilla
Stem cells as role models for 
reprogramming and repair.
Science388,eadp2959(2025).
DOI:10.1126/science.adp2959

Cell Augmentation

75
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Collagen 
Augmentation
- Large / Massive Tears
- Revision
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Collagen Augmentation

30% of your body’s protein
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Is Skin the ideal scaffold?
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68 year old female with worsening 
right shoulder pain and weakness

80

CASE 2

PATIENT HISTORY:

• 68 year old female, 3+ years of worsening right shoulder pain
• Initially atraumatic
• Previously treated at OSH with subacromial CSI and PT 
• Worsened 2 months prior to presentation after lifting friend’s scooter

• PMH/PSH/Social: unremarkable
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https://doi.org/10.1126/science.adp2959
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CASE 2

PHYSICAL EXAM:

• BMI 26
• Normal C-spine ROM
• No scapular dyskinesis

• Active ROM: FF 150, ABD 90 (limited by pain), ER-S 60, ER-ABD 70, IR 
to lumbar spine

• Strength: 4/5 FF, 4/5 ER-S, 5/5 IR, negative belly-press & lift-off
• Biceps: TTP biceps groove, positive Speeds
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CASE 2

PRE-OPERATIVE IMAGING:  PLAIN FILMS
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CASE 2

ADVANCED IMAGING
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CASE 2

ADVANCED IMAGING
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CASE 2

SURGICAL TECHNIQUE
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CASE 2

SURGICAL TECHNIQUE
Different Case
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CASE 2

POST- OPERATIVE COURSE

• 6 weeks sling
• Active-Assist ROM at 2 weeks

• Strengthening at 10-12 weeks
• RTS at 6-9 months
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Porous “Bio-Inductive” Implant
§ Implant derived from bovine Achilles 

tendon, highly purified, highly porous, 
highly oriented design  (Xenograft)

§ Bioinductive Implant gradually absorbs 
within six months, leaving a layer of 
new “tendon-like” tissue to biologically 
augment the existing tendon

Implant placed overbursal surface
of RCT

Implant induces new host tissue onto
tendon by
12 wks

Improved environmentencourages
healing.

New tissue integrates andremodels into the healed
tendon.
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Combined Therapies?  $$$$
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Revision Large/Massive Rotator Cuff Tears
Massive Cuff Tear

≥ 5 cm²

≥ 2 tendons
(≥ Grade 3 Fatty deg.)

Repair
± Augmentation

± Bridge Graft
Tendon Transfer

Reverse Prosthesis
± Latissimus

Superior Capsule Reconstruction
InSpace Balloon

Tuberoplasty
Biceps tendon augmentation

Etc.
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Revision RCR:  Add Balloon?
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Interposition Scaffold?
Neviaser Award 2023:

Best Basic Science Paper in JSES 2022

Rotium Patch
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Nanofiber Interposition Scaffold → Sharpe Fibers
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Biologic Support:  Interposition Scaffold
Neviaser Award 2023:

Best Basic Science Paper
 in JSES 2022
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Nanofiber Scaffold

Control – No Scaffold

Scaffold

Healthy Rotator Cuff

100

Nanofiber Interposition Scaffold 
→ Sharpe Fibers
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12-Week Histology
Control Rotator Cuff Repair Scaffold Rotator Cuff Repair

Healthy Rotator Cuff
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Regeneration of musculoskeletal tissue
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1. Patient Assessment

2. Surgical Preparation of Repair

3. Surgical Technique

4. Biologic Augmentation

5. Postoperative Rehabilitation

5 Key Areas to Improve Tendon Healing
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www.AnthonyRomeoMD.com

Thank you!
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