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Background
● Consistently successful and durable repair of large and 

massive tears remains elusive because of multiple biological 
and biomechanical challenges.

● Recently, several clinical and basic science studies have 
demonstrated increased tendon thickness and improved 
outcomes following arthroscopic treatment of partial articular-
sided rotator cuff tears by applying a reconstituted bovine 
collagen scaffold patch to the bursal tendon surface.



Background

Pooled re-tear rate of 39%

Pooled re-tear rate of 79%

Overall re-tear rate of 34%



Background
● Cook et al. summarized the findings from several 

randomized controlled trials and reported variable re-tear 
rates following use of graft augmentation with different 
materials including: 
● human dermal allograft (GRAFTJACKET)
● xenograft (Restore)
● synthetic graft (Artelon)

● The authors also summarized re-tear rates from 31 non-
comparative studies. These demonstrated a wide range of 
re-tear rates: 
● human allograft (0–25%, n = 7) 
● human autograft (7–100%, n = 4) 
● xenograft dermal (0–63%, n = 8) 
● xenograft intestinal (8–90%, n = 4) 
● synthetic (7–62%, n = 8)



● Level of Evidence: Level II
● 2-tendon rotator cuff tears measuring greater than 3 cm were 

randomized to single-row rotator cuff repair with GraftJacket
acellular human dermal matrix augmentation or without 
augmentation.

● Follow up: ASES, Constant, Gadolinium-enhanced MRI 
evaluation of these repairs at a mean of 14.5 months

● Results: 22 patients in group 1 and 20 in group 2, mean age 56 
yrs

● Contrast MRI scans showed intact rotator cuffs in 85% of 
repairs in group 1 and 40% in group 2 with statistically 
significant better improvement of ASES and Constant shoulder 
scores.

(Arthroscopy, 2012)

Benchmark for Dermal Allograft Augmentation



● FDA-approved device to improve cuff tendon thickness 
and healing following rotator cuff repair 

● Composed of reconstituted collagen derived from bovine 
Achilles tendon

Regeneten Collagen Implant (Smith & Nephew)

● Typically, affixed to the 
rotator cuff as an on-lay 
patch using bioabsorbable 
poly-L/D-lactic acid anchors 
and to the greater tuberosity 
bone by means of 1 or more 
polyethyletherketone
(PEEK) anchor 



● The bio-inductive collagen scaffold is porous and helps 
promote healing. 

● The scaffold has been tested in animal models and several 
published reports have documented excellent outcomes and 
improved tendon thickness when used to augment partial 
articular-sided rotator cuff tears, in lieu of tendon to bone repair.

● Use of this device to promote healing of full thickness rotator 
cuff tears following repair has recently been reported

Regeneten Collagen Implant (Smith & Nephew)

Organized Tissue at 6 MonthsAugmented PT RCT at 3 months



Clinical Experiences and Results:
Collagen Patch for Partial Thickness RCTs

● Schlegel et al. reported a mean 2.0 mm increase in tendon thickness 
at 1-yr MRI follow-up and 1 re-tear out of 33 chronic, degenerative, 
intermediate and high-grade partial thickness, articular sided tears 
treated with the bio-inductive implant applied on the bursal surface.

● McIntyre et al. reported on the 1-year clinical results of a multicenter, 
retrospective case series of patients with partial- and full-thickness 
tears treated with the bio-inductive implant. For ASES and VAS pain 
scores, >80% achieved MCID in the partial-thickness group and 70-
80% achieved MCID in the full-thickness group.

● Bokor et al. demonstrated significantly improved clinical scores and 
MRIs revealing mature tissue indistinguishable from underlying 
tendon at 24 months follow-up in a prospective study of 13 
intermediate and high-grade partial thickness rotator cuff tears 
augmented with the bio-inductive implant.



Collagen Patch for Full Thickness RCTs

● Prospective study of complete repairs of full-thickness, 
large (2-tendon) and massive (3-tendon) rotator cuff tears

● 96% (22 of 23) healing rate confirmed on US
● MRI demonstrated a mean cuff thickness of 5.1 mm at 

minimum 6 months follow-up
● No control group of patients undergoing repair without the 

collagen patch



Objective
● Study purpose is to evaluate this bio-inductive collagen scaffold 

(Regeneten, Smith & Nephew) in a consecutive series of 
patients undergoing arthroscopic repair of large and massive 
rotator cuff tears, including revision repairs

● Null hypothesis is that patch augmentation does not 
significantly improve rotator cuff healing, based on 
postoperative MRI.
○ Secondary hypothesis is that augmentation does not 

improve shoulder ROM and patient reported outcome 
scores

● The principal investigator is an experienced fellowship-trained 
shoulder surgeon who performs annually nearly 150 
arthroscopic rotator cuff repairs
○ Including >20 massive primary/revision rotator cuff repairs



Methods
● The study group comprised 21 patients (14 males) with 

retracted large and massive rotator cuff tears
○ Tears involved 2-3 tendons and exceeded 4 cm in length
○ Tears underwent arthroscopic tendon to bone repair 

followed by on-lay augmentation with the collagen scaffold 
patch

● The control group comprised 20 patients (16 males) 
matched by tear size undergoing repair one year earlier 
without patch augmentation 



Methods
● Mean patient age at repair in both groups was 61 years
● Repairs were carried out using single or double row (TOE) 

techniques
○ According to footprint coverage after standard releases
○ Mean 4.7 vs. 4.6 suture anchors

● Active forward elevation (FE) and abduction (AB), and 
patient reported outcomes were recorded pre- and 
postoperatively

● Non-contrast high-field MRI was obtained in 20/21 study 
patients and in 17/20 control patients at minimum 6 
months follow-up to assess tendon healing



Results
● Overall improvements in aFE and PROs were similar in 

both groups 
○ ASES score and SST improved from 35 to 86 and 3.6 to 9.3, 

respectively, in the augmented group (p<0.001)
○ ASES score and SST improve from 39 to 87 and 3.9 to 9.7 in 

the control group (p<0.001)
○ VAS-pain improved from 6.0 to 0.9 in the augmented group 

and from 5.9 to 0.9 in the control group (p<0.001)
○ Active FE demonstrated statistically significant improvement 

● Postoperative high-field MRI revealed intact repairs in 15/20 
patients in the study group (75%) and 10/17 (58%) in the 
control group. 

● 2 patients in each group were revised to RSA



Results



Preop MRI

Representative Case



Preop MRI

Bio-inductive Implant

Representative Case



Preop MRI

Postop MRIBio-inductive Implant

Representative Case



Study Strength
� Including a control group that is closely matched to 

the study group

� The use of both range of motion and patient-reported 
outcome measures

� The use of MRI to evaluate healing in both study and 
control groups



Study Limitations
� Small sample size in each treatment group
� Objective shoulder strength testing was not conducted 

pre- and postoperatively
� Such as with the use of a handheld dynamometer
� This might have demonstrated differences between 

study and control groups or between patients who did 
or did not heal their rotator cuff

� Variable interval from surgery to postoperative MRI
� Mostly 6-12 months in study group
� Mostly 18-30 months in control group



Conclusions
� Arthroscopic repair of retracted large and massive rotator 

cuff tears result in excellent early clinical results
� With and without collagen scaffold patch augmentation

� By postoperative MRI collagen scaffold patch 
augmentation reduced the incidence of structural failure 
from over 40% to 25%

� 75% healing rate is lower than that reported by Thon et al
� This may relate to the large proportion of patients in this 

study undergoing revision rotator cuff repair and/or 
concurrent arthroscopic subscapularis repair



● More studies are needed to better define indications 
for the bio-inductive collagen implant during repair of 
full thickness rotator cuff tears

● Cost-effectiveness studies may help guide the 
development of appropriate indications
○ Cost of the implant needs to be balanced against the 

direct and indirect costs of a rotator cuff re-tear, 
regardless of whether additional surgery is needed

Future Directions
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