Rotator cuff repair augmented with a reinforced
bioinductive implant improves strength and reduces
creep at fime-zero in an ovine model
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Abstract:

Background: This study investigates cyclic creep and max load in a rotator cuff repair with and without augmentation using

a reinforced bioinductive implant at time zero in an ovine model.

Method: Twelve ovine infraspinatus tendons were dissected down to simulate a full thickness rotator cuff tear. All repairs used
the same single row technique, six were augmented with BioBrace® while the other six acted as the control group. BioBrace®
was secured independent of the repair using free sutures medially and secured laterally with bone anchors. All specimens were

cyclically tested and pulled to failure.

Results: BioBrace® augmentation reduced cyclic creep by 23% compared to the non-augmented control (p-val<0.01).
Augmentation with BioBrace® increased the max load of the repair by 114N, or 34%, compared to the non-augmented control

group (pval=0.03).

Conclusion: Augmenting a rotator cuff repair with BioBrace increases time-zero strength and reduces cyclic creep, as observed in
an ovine model. Reduction in cyclic creep and increased peak load supports that augmentation, as performed in this study, may
alleviate stress from the tendon and potentially reduce rotator cuff repair failure at the suturetendon inferface.

Introduction:

Retfear rate of the primary surgical repair site for large and
massive fullthickness rotator cuff tears ranges from 34% to 94%"2.
Failure of the repair commonly occurs within the first 6 months
post-op and is attributed fo two main factors: insufficient biologic
healing of the native tendon tissue and mechanical failure at the
suture-fendon interface®*° .

Failure of the cuff construct biologically and mechanically must
be addressed within the first 6 months post-op when most
failures occur. Augmentation with various scaffold technologies
has recently gained inferest. However, historically, augmentation
has either focused on biologic healing or mechanical failure
and none have proven to address both sufficiently®”®.

A novel reinforced bioinductive implant (BioBrace®, CONMED)
was developed to achieve biologic and mechanical
augmentation using a biocomposite approach: a highly porous

collagen sponge for improved healing reinforced with PLLA
filaments for strength. Previous publications have
demonstrated rapid cellular infiliration and new tissue
regeneration by 6 weeks with cuff strength at 12 weeks as
strong as native tendon?°.

The strength of the repair over time has been demonstrated with
this implant”’, however, load sharing at time zero to improve
initial rofator cuff repair mechanics via augmentation has not
been well investigated. Load sharing and increased repair
strength may alleviate stress at the suture-tendon interface and
reduce the incidence of early mechanical failures. This study
investigates load sharing and cyclic creep in rotfator cuff repair
augmented with a reinforced bioinductive implant at time zero.
We hypothesize the addition of this augment will reduce creep
in the cuff construct and increase the repair strength overall.
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Methods:

Figure 2: Example of test
setup with humeral head
secured fo fixture and fendon
pulled to failure

Twelve ovine infraspinatus tendons were dissected down to
simulate a full thickness crescent rotator cuff tear. All rotator
cuff tears were repaired using a single row fechnique; six were
augmented with BioBrace® while the remaining six served as a
control group.

Two 5.5mm triple loaded suture anchors (CrossFT®, CONMED)
were used fo complete a single row repair of the rotator cuff.

This completes the control group fechnique. Once the cuff is
repaired, the augment was secured medially using two inverse
maftress stitches (#2 Hi-Fi Suture) medial to the repair
connecting the implant to the tendon. Two inverse mattress
stitches were added 1o the lateral edge of the implant and

secured fo bone laterally using two 5.5mm knotless anchors Results:
(Argo®, CONMED) to independently tension the implants All repairs failed due to suture pull through the infraspinatus
laterally. tendon. Max load and cyclic creep of the repair with and

without augmentation are below in Figure 3. BioBrace®
augmented repairs were statistically significantly higher in max
load compared to non-augmented control (pval < 0.01) (447 +
70 N vs. 333 + 51 N respectively). On average, augmentation
increased the overall repair strength by 114N, or 34%. Cyclic
creep in the augmentation group was significantly reduced by
23% compared to the non-augmented control (p-val = 0.03)
(1.7£0.2 mm vs. 2.24+0.8 mm).
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Figure 1: Rofator cuff repair technique (A) with augmentation 100 s 5
(B) Non-augmented control 0 0
Single Row Augmented Single Row Augmented
Once the cuff was repaired, the humerus was secured and the Control  Single Row Control  Single Row
tendon belly cryo-gripped to a pneumatic fixture for pull to * p<0.05
failure testing as seen in Figure 2. Cyclic preconditioning from
10-100N for 500 cycles at 1Hz was performed before pulling
to failure at 20mm/min until total evulsion™. Cyclic creep, load,  Figure 3: (Left) Max load and (right) cyclic creep of augmented

displacement, stiffness, and failure mode were recorded. vs. non-augmented control.



Discussion/Conclusion:

Augmenting a rotfator cuff repair with a reinforced

bioinductive implant increased the overall strength at time zero,
and reduced cyclic creep as demonstrated in an ex-vivo ovine
model. The increased max load demonstrates that the BioBrace®
implant provides supplemental strength that may support the
tendon in the early stages of healing when failures commonly
occur. The reduction in cyclic creep demonstrates BioBrace®
can load share alongside the tendon. These findings suggest
that augmenting a rotator cuff repair with a BioBrace® improves
strength of the construct and minimizes loss of confact between
the repaired tendon and bone. The BioBrace® can load share
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with the primary repair, protecting it biomechanically, and
potentially improving the chances for healing over fime.

Rotator cuff failure occurs early on due fo two main factors: poor
healing and mechanical failure. This study proved augmentation with
a reinforced bioinductive implant increases the repair strength and
reduces cyclic creep. Previous publications have demonstrated that
BioBrace® supports new tissue ingrowth”'®. Augmentation with
the BioBrace® reinforced bioinductive implant addresses the two
main modes of rotator cuff failure, suggesting it is an improvement
over standard repairs without augmentation.
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