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Rotator Cuff Repair

• Goals of Rotator cuff repair
o Decrease or Eliminate Pain
o Improve Function
o Tendon healing

• Factors affecting cuff healing
o Age
o Comorbidities
o Bone & tissue quality
o Tear size
o Repair technique

Cole et al. JSES 2007
Sugaya et al. JBJS(Am) 2007
Lichtenberg et al. KSSTA 2006
Flurin et al. Arthroscopy 2007

Single Row

• Refers to single row of anchors
• Multiple methods

o Traditional
o Horizontal Mattress
o Mason Allen
o Bridge

• Advantages
o Easier
o Less anchors = lower cost
o Faster

• Disadvantages
o Less footprint coverage
o Increased failure?

Franceschi et al. AJSM 2007

Single Row Studies

• Ma et al. JBJS 2004
o Biomech eval using sheep RTC
o Compared simple, horizontal mattress, massive cuff, modified Mason-Allen
o Massive Cuff & modified mason-allen significantly higher ultimate tensile 

load compared to either simple or horizontal mattress
o Simple & horizontal mattress failed by tissue pull-out
o Massive cuff & modified mason-allen failed by combo of suture breakage 

& pull-out
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Single Row Studies

• Cummins et al. Arthroscopy 2005
o Biomech eval using sheep RTC
o Compared suture anchors with simple stitches, mattress, & modified 

Kessler; Also looked at effect of increasing sutures per anchor
o Weakest construct – 2 anchors w/ 1 suture per anchor and simple stitch
o 2 cnchors with 1 suture each & mattress sutures 2x stronger
o Modified Kessler pattern 3x stronger
o Double loaded anchors increased strength of all configurations

Avoid Simple Single row.

Double Row

• Two rows of anchors
• Two Main types

o Traditional
o Trans-osseous equivalent

• Advantages
o Better footprint restoration
o Biomechanically stronger

• Disadvantages
o More expensive
o Longer surgical time
o Increased Tension on repair?
o No clinical difference??

Double Row Studies

• Park et al. JSES 2007
o Biomechanical study comparing TOE to Traditional DR
o Tested with cyclic loading & load to failure & contact area
o Mean contact area > for TOE than DR (124 mm2 vs 63 mm2)
o Mean load to failure > for TOE (443 vs 299)
o Gap formation prior to failure not significantly diff
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Double Row Studies

• Mall et al. Arthroscopy 2013 
o Systematic review of biomechanical studies comparing knot to knotless 

TOE repairs
o Tying medial sutures result in increase contact area, ultimate load, & 

decreased gap formation.

Comparison Studies

• DeHaan et al. AJSM 2012
o Systematic Review of SR vs DR studies
o No sig difference between SR/DR in ASES, Constant, UCLA scores
o Non-significant trend toward increased failure in SR (43% vs 27%; p=.057)

• Bedi et al. Arthroscopy 2013
o Meta analysis of Level 1 RCT studies of SR vs DR
o No difference in ASES, Constant, or UCLA scores
o Did not look at re-tear rates

Comparison Studies

• Hein et al. Arthroscopy 2015
o Systematic Review of 32 studies of SR, DR, DR-SB studies w/ minimum 1 yr

f/up
o Stratified by tear size
o DR & DR-SB had significantly lower retear rates compared to SR across all 

tear sizes (<3 cm, > 3 cm, <5 cm)
o No difference between DR & DR-SB

• Mascarenhas et al. Arthroscopy 2014
o Meta analysis of previous meta-analysis
o Statistically significant difference in healing w/ DR repair
o Statistically improved patient outcome scores w/ DR repair
o Difference in outcome scores was not clinically significant.

Double Row Wins?
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Failure Modes

• Do DR & SR fail the same way?
• Cho et al. AJSM 2010

o Reviewed 46 RTC retears & classified failure 
pattern

o 19 SR & 27 DR-SB 
o Classified retears into 2 patterns

• Type 1 – No cuff tissue at insertion site
• Type 2 – Remnant tissue at insertion site

o SR – 14 (74%) type 1 & 5 (26%) type 2 
o DR-SB – 7 (26%) type 1 & 20 (74%) type 2

Failure Modes

• Do DR & SR fail the same way?
• Kim et al. AJSM 2014

o Reviewed 65 RTC retears & classified failure pattern
o 21 SR, 22 DR-SB, 22 knotless DR-SB
o Classified retears into 2 patterns according to Cho

• Type 1 – No cuff tissue at insertion site
• Type 2 – Remnant tissue at insertion site

o Type 1 tear – 71% SR, 41% DR-SB, 54% KDR-SB
o Type 2 tear – 24% SR, 59% DR-SB, 41% KDR-SB
o Significant difference between DR                                                                  

& SR

DR Considerations

• Suture Placement and Musculotendinous Junction
o Kullar et al. AJSM 2015

• Biomechanical cadaveric study of suture placement & strength
• Single row horizontal mattress sutures

o At MTJ
o 5 mm lateral to MTJ

• MTJ Sutures had higher gap formation & lower loads to failure
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DR Considerations

• Tendon Length & loss
o Kim et al. AJSM 2013

• Retrospective Review of 2 groups of patients
o Group 1 – Pre-op tendon < 10 mm (30 pts); SR 17; DR-SB 13
o Group 2 - Pre-op tendon > 10 mm  (48 pts); SR 16; DR-SB 32

• Post op MRI performed; Constant, ASES, & UCLA; avg f/up 26 mo
• Group 1 - 1 (6%) retear w/ SR & 6 (46%) w/ DR-SB (p=.025)
• Group 2 – 3 (19%) retear w/ SR & 2 (6%) w/ DR-SB (p=.316)

My Take

• Take what the tear gives you!

• Small Tears to Medium Tears - Double Row

My Take

Large – Massive Tears
o Mobile Tendon & good Remnant size – DR
o Mobile Tendon w/ tendon loss – SR
o Retracted tendon w/ tendon loss – whatever I can get

Do not forget to Assess Tear configuration!
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Thank You!


