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Observation?

Re-tear Rates 25-94%

Tendon Transfers?

Superior Capsular 
Reconstruction?

Massive Rotator Cuff Tears



The Goal: Quality (Cost / Outcome)

1986 - 1940“rotator cuff tears occur in predictable 
patterns and we must recognize these 
patterns to allow improved outcomes”



Societal Impact
Quality = (Cost / Outcome)

Failed Surgery = Increased Cost



Background



Treatment Algorithm

Woodmass et al. JBJS 2018;6(9),e3.



Why are they different
Timing
Workup
Treatment

Massive Tears Made Easy



Massive RCT: Definition

» Cofield: 
• > 5cm tear

• Gerber et al: 
• > 2 Tendons



Force Couples 
» Disrupted

Results:
» Weakness
» Proximal Migration
» ER lag signs
» Belly press / Lift off

Anatomy and Biomechanics

Woodmass et al. JBJS 2018;6(9),e3.



ALL RCTs are NOT the same
» Massive RCTs get…. 

• Bigger
• Weaker
• Atrophic
• Retracted
• Contracted
• Fatty Infiltrated

Natural History of Massive Tears

Massive Tears WILL become IRREPARABLE



• Tear Chronicity of 6 months = Worse Outcome

QUALITY = Cost / Outcome



• Fatty Infiltration: “Goutallier Classification”

J Shoulder Elbow Surg. 1999 Nov-Dec;8(6):599-605           Clin Orthop Relat Res. 1994 Jul(304):78-83 

https://phstwlp2.partners.org:2052/pubmed/?term=atty+degeneration+of+the+muscles+of+the+rotator+cuff:+assessment+by+computed+tomography+versus+magnetic+resonance+imaging


• Tear Chronicity: 6 months

Effects of Delayed Treatment



Effects of Delayed Treatment

JSES 2007; 16:691-699.

Fatty infiltration
- Progressive until repair
- Changes are irreversible



Predicting the Irreparable Tear

Failed Surgery  
$$$$$



Take Home Points

1. Massive Tears Require Urgent Evaluation 
» Have a high index of suspicion
» Any weakness or lag signs on exam should be imaged
» Treat like a quads or a patellar tendon rupture



Reparable or Irreparable

This is determined Pre-Operatively 
NOT Intraoperatively



Predicting the Irreparable Tear

Re-tear rate = 92%



Predicting the Irreparable Tear

JSES 2007; 16:691-699.

• Combinations:
• Fatty Infiltration > 2 
• Patte Grade = 3

98% Specificity for an 
Irreparable Tear



Combinations:
» Fatty Infiltration > 2 
» Patte Grade = 3

» Fatty Infiltration ≥ 2
» Tendon length < 15 mm

Predicting the Irreparable Tear

98% Specificity for an 
Irreparable Tear

Re-tear rate = 92%

Am J Sports Med. 2017 Jun;45(7):1654-63 



Take Home Points
1. Massive Tears Require Urgent Evaluation 

» Have a high index of suspicion
» Any weakness or lag signs on exam should be imaged
» Treat like a quads or a patellar tendon tear

2. Reparability is Determined Preoperatively
» Careful evaluation of MRI

• Fatty Infiltration > 2 
• Tendon Length < 15mm
• Retraction (Patte Grade)



How to Treat the Irreparable Tear?

Palliative

Superior Capsular Reconstruction

Tendon Transfers



Superior Capsular Reconstruction

What’s all the hype about?



24 shoulders (autograft fascia lata)

 F/U 34 months (24-51)

 Improved (preop to postop):  

 Elevation (84 to 148)      

 ER (26 to 40)

ASES (23 to 93)
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24 shoulders, SCR c autograft fascia lata

 Primary setting, Follow-up 34 months (24-51)

Radiographic outcomes

 AHI increased from 4.8 to 8.7

No graft or tendon re-tears



24 shoulders, SCR c autograft fascia lata

 Primary setting, Follow-up 34 months (24-51)

Radiographic outcomes

 AHI increased from 4.8 to 8.7

No graft or tendon re-tears

Exceptional clinical and 
radiographic outcomes 
with nearly 3 years f/u



Biomechanically = EXCELLENT

Graft thickness 

 of 8 mm >>  4 mm 



How are we doing in North American???

Allograft versus Autograft

3 mm versus 8 mm

Expanded indications to massive cuff

Massive RCT:  SCR



Superior Capsular Reconstruction



Massive RCT:  SCR

Clinical Outcomes (n=34)

Preop Postop p-value

Elevation 95o 105o 0.24

Ext Rot. 33o 36o 0.89

Abduction 72o 73o 0.91

VAS Pain 4.9 5.0 0.59

SSV (%) 27% 46% 0.27

Mean Follow-up:  12 months (6-23)

Improvement



SCR Survival to Reoperation

1 yr: 64%
2 yrs: 44%



SCR Failure: Neer Criteria

1 yr: 34%

2 yrs: 16%



Further research to define graft 
choice and surgical indications

Massive RCT:  SCR



Massive RCT:  Tendon Transfers



Which one should is better?



Massive RCT:  Tendon Transfers

Comparison of LD, TM, and LT transfers

External Rotation Moment Arms for 6 
transfers in 6 fresh frozen cadavers

 LD to superior or inferior

 TM to superior or inferior

 LT to superior or inferior



Massive RCT:  Tendon Transfers



Massive RCT:  Tendon Transfers

 Zero Degrees Abduction
Lower Trapezius to infraspinatus (superior)

 Ninety Degrees Abduction
LD = TM = LT: to superolateral humeral head

Optimal Transfers



Massive RCT:  Tendon Transfers

Latissimus Dorsi Transfer



Massive RCT:  Tendon Transfers

Open or Arthroscopic Assisted

 Most data is on the open procedure

70-90% good results in most studies

Latissimus Dorsi Transfer



46 LD transfers  

Follow-up 147 months



Results: 
 Improved preoperative to postoperative
 SSV (29% to 70%)
Constant (56% to 80%)
 Flexion (118 to 132)
 ER (18 to 33)



Massive RCT:  Latissimus Dorsi Transfer



VIDEO OF TRANSFER PATHWAY






Massive RCT:  Lower Trapezius Transfer



33 patients with posterosuperior RC tears
Dx on MRI, confirmed during surgery

 Ipsilateral lower trapezius transfer + allograft
 Follow-up 47 months



 Improvements in pain, ROM (p<0.01)
 Flexion 120o   (from 70o) 

Abduction 90o   (from 40o) 

 ER 50o  (from 10o) 

 SSV 78%   (from 54%)

 DASH 18   (from 52)








Massive RCT:  Tendon Transfers



None of the patients with a poor outcome 
demonstrated electrical activity on EMG

Massive RCT:  Tendon Transfers



Latissimus Dorsi – Out of Phase (Biofeedback)



Latissimus Dorsi – Out of Phase (Biofeedback)



Preop

6 months 
Postop



Take Home Points

 1. Massive Tears Require Urgent Evaluation 
» Have a high index of suspicion
» Any weakness or lag signs on exam should be imaged
» Treat like a quads or a patellar tendon tear

 2. Reparability is Determined Preoperatively
» Careful evaluation of MRI

• Fatty Infiltration > 2 
• Tendon Length < 15mm
• Retraction (Patte Grade)

 3. Best Reconstruction Option
» We don’t know yet



Societal Impact



What’s Next? 

Multi-center comparison of like tears

Goal: Improve Quality

Decrease Cost

Improve Outcome



Goal: Improve Quality
- Decrease Cost 
- Improve Outcome



Thank you for your time!
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