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Clinical relevance

Rotator cuff injuries are the most common shoulder condition leading patients to seek
therapy. However, it is estimated that current surgical repair fails to heal in 20% to
95% of patients.?

Although suture anchors are one of the most important advancements in arthroscopic
rotator cuff repair, efforts continue to improve their design and composition. The goal
of these changes is to enhance bone formation and repair strength in order to
facilitate improved clinical outcomes.®

HEALICOIL REGENESORB (Smith & Nephew, Inc.; Figure 1) suture anchors have a
unique open-architecture design, eliminating material between threads in order to
allow blood and bone marrow to enter the implant. They are manufactured using a
novel poly (l-lactide co-glycolide; PLGA) based biocomposite material that contains
B-tricalcium phosphate (3-TCP) and calcium sulfate, both previously demonstrated to
be osteoconductive.*’

Key result

At 18 months, the HEALICOIL REGENESORB suture anchor showed significantly
greater bone ingrowth (p<0.001), as compared with the poly-L-lactic acid
(PLLA)/B-TCP-based Arthrex BioComposite Corkscrew FT (Figure 2)."
HEALICOIL REGENESORB demonstrated faster material absorption at 18 months
(70% vs 57%, respectively; p<0.001).!

(5]

Important considerations

Although encouraging, animal study outcomes do not necessarily correlate with
human outcomes.

Figure 1: HEALICOIL REGENESORB
suture anchor.

Figure 2: Percentage of bone ingrowth
volume within defect site at 18 months!
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Background

Rotator cuff injuries are the second most common
musculoskeletal pathology, and the most frequent shoulder
condition leading patients to seek therapy. Currently, rotator
cuff repair fails to heal in 20% to 95% of patients, depending
on factors such as patient age, tear size, and surgical
treatments. Therefore, there is a clear need to develop new
and improved techniques for treating rotator cuff tears.?

The goal of rotator cuff repair is to achieve tendon healing,
which has been aided in recent years by the excellent results
obtained with suture anchors. Ongoing efforts to further improve
suture anchors include modifying their design and composition,
thereby enhancing biological healing, bone formation, and
repair strength.3

The HEALICOIL® suture anchor features a novel fenestrated,
open architecture design to allow for tissue ingrowth during
healing. Unlike solid-core implants, the open-architecture
eliminates the material between threads, to allow for blood and
bone marrow from surrounding cancellous bone to enter the
implant. A pre-clinical ovine study has previously shown new
bone fills the fenestrations between the threads and into the
central channel by 12 weeks post-implantation.®

REGENESORB is an advanced biocomposite material comprised
of the co-polymer PLGA combined with two components,
calcium sulfate and B-TCP, which have different mechanisms of
action but have each been demonstrated to be
osteoconductive.*” B-TCP provides sustained bone formation
over 18 months* and acts primarily as a scaffold for enhancing
bone formation.” The suture anchor is designed to deliver the
early release of calcium observed with other REGENESORB
devices’ ( ). Calcium sulfate works in the early stages of
bone healing (4-12 weeks)* and is associated with increased
levels of local growth factors.” REGENESORB is designed to
remain mechanically stable for a minimum of six months before
being absorbed and replaced by bone within 24 months."

The development of the HEALICOIL* REGENESORB suture
anchor (Smith & Nephew, Inc., Andover, MA, USA; )
combines the open-architecture of HEALICOIL PK with the
absorbable biocomposite material of REGENESORB.

There are currently no data on the in vivo performance of
HEALICOIL REGENESORB. The current animal study' was
therefore designed to provide information on its resorption and
replacement by bone. To do so, HEALICOIL REGENESORB was
compared with a traditional solid body anchor, the Arthrex
BioComposite Corkscrew® FT (PLLA/B-TCP), in an ovine model
that allows for detailed collection of imaging and histological
data over a number of significant time points. It was
hypothesized that HEALICOIL REGENESORB would lead to
significantly superior bone ingrowth at 18 months follow up.
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HEALICOIL REGENESORB suture anchor.
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Methods

Implants were randomly assigned to nine sheep in each group
with a bilateral contained defect of the medial distal femur.

Both implants were screwed into place Tmm below the surface.
For each limb, the distal end of the femur was disarticulated

at the stifle joint and the femur cut no less than 2cm above the
trochlear groove.

Bone ingrowth was evaluated for each implant via micro-
computed tomography (UCT) and histology at 12 and 18 months.
Percentage bone ingrowth was calculated from pCT data.

Mean bone ingrowth for the different groups was compared
using a one-sided paired t-test.

To evaluate bone ingrowth and implant absorption, the
histological specimens of distal femur were embedded into resin
and thick sections cut and ground using the EXAKT system. An
observational assessment of the slides was performed and
images captured to determine local bone reaction and
inflammation at the implantation site. Area measurements of
stained histology sections were completed for bone, implant-
material and fibrous tissue.

Results

Bone Ingrowth

At 12 months, uCT imaging showed significantly greater
bone ingrowth into the HEALICOIL REGENESORB suture
anchor compared to the Arthrex BioComposite Corkscrew FT
(39.7% + 5.0 vs. 32.6% + 7.9, respectively; p<0.05).

At 18 months, UCT imaging showed HEALICOIL REGENESORB
suture anchor had a significantly greater bone ingrowth
(54.5% +14.1 vs. 29.8% + 8.8, respectively; p<0.001).

This appears to be partly attributed to areas of increased
radiopacity of the HEALICOIL REGENESORB'’s implant material
(Figure 5).

Absorption

Histomorphometry showed a faster absorption of HEALICOIL
REGENESORB, with 70% absorption at 18 months compared
with 57% for the PLLA/B-TCP-based Arthrex BioComposite
Corkscrew FT (p<0.001).

Histology samples stained for the presence of bone revealed
new bone ingrowth into areas of absorbed implant in the
HEALICOIL REGENESORB group (Figure 6)

Figure 5: Comparisons of absorption, measured via pCT,
at six and 18 months.!
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Figure 6: Inset of image shows new bone ingrowth
(indicated by arrows) into areas of absorbed HEALICOIL
REGENESORB suture anchor at 18 months. Sanderson’s
Rapid Bone stain at 25X magnification.’
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Conclusions

At 18 months, superior bone ingrowth was demonstrated
in the original defect site with the open-architecture design
of the HEALICOIL®* REGENESORB compared to that of

a solid body Arthrex BioComposite Corkscrew® FT, as
evidenced by uCT and histomorphometry data in an ovine
model. Histology and histomorphometry also
demonstrated faster material absorption of the HEALICOIL
REGENESORB compared with the PLLA/B-TCP-based solid
body anchor implant. Although encouraging, animal study
outcomes do not necessarily correlate with human
outcomes.
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Disclaimer Great care has been taken to maintain the accuracy of the information contained in the publication.
However, neither Smith & Nephew, nor the authors can be held responsible for errors or any consequences
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products, procedures, and therapies described are only to be applied by certified and trained medical profes-
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ethical (medical) standards, inclusion in this publication does not constitute a guarantee or endorsement of the
quality or value of such product or of the claims made of it by its manufacturer. Some of the products, names,
instruments, treatments, logos, designs, etc. referred to in this journal are also protected by patents and trade-
marks or by other intellectual property protection laws even though specific reference to this fact is not always
made in the text. Therefore, the appearance of a name, instrument, etc. without designation as proprietary is
not to be construed as a representation by the publisher that it is in the public domain. This publication, includ-
ing all parts thereof, is legally protected by copyright. Any use, exploitation or commercialization outside the
narrow limits of copyrights legislation, without the publisher’s consent, is illegal and liable to prosecution. This
applies in particular to photostat reproduction, copying, scanning or duplication of any kind, translating, prepa-
ration of microfilms and electronic data processing and storage. Institutions’ subscriptions allow to reproduce
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