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Abbreviations
3D-FEM = 3-dimensional finite element method
ASES = American Shoulder and Elbow Surgeons
FT = full-thickness
MCID = minimal clinically important difference
MRI = magnetic resonance imaging
PT = partial-thickness

RCR = rotator cuff repair
SANE = single assessment numeric evaluation
SS = supraspinatus
VR-12 PCS = Veterans RAND 12 Item Health Survey (VR-12) 
Physical Component Score
WORC = Western Ontario Rotator Cuff Index
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Changing the course of rotator cuff disease

The REGENETEN Bioinductive Implant stimulates the body’s 
natural healing response to support new tendon growth and 
disrupt disease progression.1,2

Author Key finding Tear 
type

Key evidence

Arnoczky SP, et al. 
REGENETEN◊ Bioinductive Implant rapidly absorbed and replaced by tendon-like tissue 
within six months3

FT 

Bokor DJ, et al.
Improved tendon thickness and integrity was sustained five years after treatment with 
the REGENETEN◊ Bioinductive Implant4

PT  

Schlegel TF, et al. 
REGENETEN◊ Bioinductive Implant induces new tendon-like tissue in patients with 
partial-thickness tears of the supraspinatus tendon2

PT  

Thon SG, et al.
REGENETEN◊ Bioinductive Implant leads to tissue induction and high rates of tendon 
healing in patients with large and massive rotator cuff tears5

FT  

Supporting evidence

Bokor DJ, et al.
REGENETEN◊ Bioinductive Implant maintains repair integrity in full-thickness rotator cuff 
tears6

FT  

Mcintyre LF, et al
Clinically meaningful improvements in pain and function in a multicentre registry study of 
the REGENETEN◊ Bioinductive Implant in rotator cuff repair7

Both 
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Open-architecture: Now open to even greater possibilities

The unique open-architecture design of HEALICOIL anchors 
reduces the amount of implanted material in the shoulder 
compared to traditional, solid-core anchors and may provide a 
biologic healing advantage.8

Author Key finding Tear 
type

Key evidence

Chahla J, et al.
Significantly greater bone density surrounding HEALICOIL◊ PK Suture Anchors versus 
TWINFIX◊ PK Suture Anchors six months after RCR9

FT  

Clark TR, et al.
Rotator cuff thickness significantly greater in patients who received vented compared 
with non-vented suture anchors at six weeks8

FT 

Supporting evidence

Kim J-H, et al.
Significantly improved bone ingrowth with HEALICOIL◊ PK Suture Anchors versus 
TWINFIX◊ HA Suture Anchors six months after rotator cuff repair10

Both  

Sano H, et al.
Fixation properties, stress distribution and failure patterns differ between coil-type and 
screw-type suture anchors for rotator cuff repair11

N/A 



REGENETEN◊ 
Bioinductive Implant

Advanced healing solutions: evidence collection

REGENESORB◊ 
Material

HEALICOIL◊ 
Suture Anchor

Author Key finding Tear 
type

Key evidence

Vonhoegen J, et al.
HEALICOIL◊ REGENESORB Suture Anchor mostly resorbed and replaced by new bone 
material within 21 months of arthroscopic rotator cuff repair13

FT 

Competitor comparison

Vonhoegen J, Sgroi M.
Resorption comparison of HEALICOIL REGENESORB anchors and Arthrex Biocomposite 
anchors

FT 

A unique formulation of proven materials

REGENESORB Material is designed to provide a jump start in bone 
healing and formation, and is absorbed and replaced by bone 
within 24 months.12



REGENETEN◊ Bioinductive Implant rapidly absorbed and replaced by 
tendon-like tissue within six months
Arnoczky SP, et al. Arthroscopy (2017)3

Figure 1. 
Photomicrograph 
of implant 
surface at 
3 months. 
Remnants of 
implant still 
present ( ) 
(haematoxylin 
and eosin x 100)

Figure 2. 
Photomicrograph 
of implant 
surface at 
6 months. 
No evidence 
of implant 
remaining 
(haematoxylin 
and eosin x 100)

Overview

• Retrospective study of biopsies collected from 7 patients (6 FT tears, 1 PT tear) 
between 5 weeks and 6 months following RCR augmented with the REGENETEN 
Bioinductive Implant

Results

• Rapid host cell ingrowth and early collagen formation seen at 5 weeks

• Increased collagen formation, maturation and organisation on the surface of the 
implant at 3 months (Figure 1)

• Implant no longer visible at 6 months, with new tendon-like tissue and highly oriented 
collagen indicative of functional loading (Figure 2)

Conclusions

In a series of second-look biopsies, the REGENETEN Bioinductive Implant was rapidly 
resorbed and replaced by new tissue. At six months postoperatively, new tissue was 
tendon-like with oriented collagen indicative of functional loading.

x100 
100μm

https://www.smith-nephew.com/education/resources/literature/scientific-literature/2019/arthroscopy/evidence-in-focus-regeneten-bioinductive-implant-is-rapidly-absorbed-and-replaced-by-tendon-like-tissue-within-6-months/


REGENETEN◊ Bioinductive Implant maintains repair integrity in FT 
rotator cuff tears
Bokor DJ, et al. Muscles Ligaments Tendons J (2015)6

Overview

• Prospective study of 9 patients with supraspinatus tendon tears (8 medium-sized FT 
tears, 1 PT tear converted to a FT tear during surgery) who received the REGENETEN 
Bioinductive Implant in conjunction with standard repair

Results

• No MRI evidence of re-tear or gap formation at 24 months

• Significantly greater mean tendon thickness on MRI in study patients versus published 
values from young, healthy adults, sustained to 24 months (p<0.01; Figure)

• New tissue was indistinguishable from the native tendon on MRI at 12 months

• Significant improvements in ASES score and Constant-Murley score from preoperative 
values at 24 months (both p<0.001)

Conclusions

REGENETEN Bioinductive Implant facilitates restoration of the normal tendon footprint 
and ultimately maintains repair integrity of FT tears at 24 months.

Figure. Mean (± standard error) tendon thickness in male 
(n=6) and female (n=3) patients compared to published 
average thicknesses (horizontal lines) for healthy males and 
females; p<0.01 at all time points
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Available at: Muscles, Ligaments and Tendons Journal 

https://www.smith-nephew.com/education/resources/literature/scientific-literature/2019/arthroscopy/regeneten_maintainrepairintegrity/
http://www.mltj.online/preliminary-investigation-of-a-biological-augmentation-of-rotator-cuff-repairs-using-a-collagen-implant-a-2-year-mri-follow-up/


REGENETEN◊ Bioinductive Implant induces tendon-like tissue 
formation in patients with PT tears of the supraspinatus tendon
Schlegel TF, et al. J Shoulder Elbow Surg (2017)2

Overview

• Prospective, multicentre study of 33 patients with PT tears of the supraspinatus 
tendon, who received the REGENETEN Bioinductive Implant following subacromial 
decompression without repair

Results

• Reduction in tear size of ≥1 grade from baseline in 31/33 patients (94%) at 1 year

 – 8/33 patients (24%) had no visible defect

• Significant increase in mean tendon thickness on 1-year MRI versus preoperative 
values (p<0.0001; Figure)

• Significant improvements in ASES pain, ASES shoulder index and Constant-Murley 
scores from baseline to 1 year (p<0.0001) were more than twice the respective MCIDs

• 30/33 patients (94%) were satisfied with the results of their procedure at 1 year

Conclusions

REGENETEN Bioinductive Implant biologically augments healing, increasing tendon 
thickness and reducing tear size. Patients reported improved function, high satisfaction 
and rapid recovery.

Figure. Mean (± standard error) tendon thickness on MRI in 
intermediate- and high-grade tears. 

At month 12, p=0.003 and p<0.0001 for intermediate- and 
high-grade tears, respectively, versus preoperative measures
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https://www.smith-nephew.com/education/resources/literature/scientific-literature/2019/arthroscopy/regeneten_schlegel/


REGENETEN◊ Bioinductive Implant leads to tissue induction and high 
rates of tendon healing in large and massive rotator cuff tears
Thon SG, et al. Am J Sports Med (2019)5

Overview

• Prospective study of 23 patients (mean age, 57.9 years) receiving a REGENETEN 
Bioinductive Implant in conjunction with double-row repair of large (n=11) or massive 
(n=12) rotator cuff tears

Results

• No implant-related adverse events

• Tendon healing in 22/23 patients (96%) on ultrasound at 24 months

• Treatment success in 21/23 patients (91%) at 24 months; one additional clinical 
failure due to progression of glenohumeral osteoarthritis (Figure)

• Mean tendon thickness on ultrasound increased from 6.29mm at 3 months to 
7.72mm at 12 months, decreasing to 7.28mm at 24 months

Conclusions

In conjunction with repair of large and massive rotator cuff tears, REGENETEN 
Bioinductive Implant was safe, induced tissue formation and led to a high tendon healing 
rate in both primary and revision settings.

Figure. Percentage of patients achieving treatment success 
in primary and revision repairs
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https://www.smith-nephew.com/education/resources/literature/scientific-literature/2019/arthroscopy/evidence-in-focus-regeneten-bioinductive-implant-leads-to-tissue-induction-and-high-rates-of-tendon-healing-in-patients-with-large-and-massive-rotator-cuff-tears-/


Improved tendon thickness and integrity was sustained five years after 
treatment with the REGENETEN◊ Bioinductive Implant
Bokor DJ, et al. Muscles Ligaments Tendons J (2019)4

Overview

• Five-year follow-up of a prospective, single-arm study evaluating REGENETEN 
Bioinductive Implant in lieu of repair in patients with PT rotator cuff tears

• 11/13 enrolled patients were available for assessment at 5 years

2 years 5 years

Results

• 8/11 patients (73%) had no decline in tendon integrity between 2 and 5 years (Figure)

• Mean tendon thickness significantly decreased between 2 and 5 years (5.9 vs 5.2mm; 
p=0.0012), but remained significantly greater than preoperative values (4.3mm; 
p<0.0001)

• Significant improvements from baseline in pain and function were sustained to 5 years 
(p≤0.01) and were not significantly different to 2-year values 

Conclusions

REGENETEN Bioinductive Implant demonstrated sustained effectiveness in improving 
tendon thickness and integrity, with no decline in pain and function between 2 and 5 years.

Available at: Muscles, Ligaments and Tendons Journal 

Figure. Change in tendon integrity (MRI) between 2- and 
5-year follow-up
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http://www.mltj.online/healing-of-partial-thickness-rotator-cuff-tears-following-arthroscopic-augmentation-with-a-highly-porous-collagen-implant-a-5-year-clinical-and-mri-follow-up/
https://www.smith-nephew.com/education/resources/literature/scientific-literature/2020/arthroscopy/regeneten/evidence-in-focus-improved-tendon-thickness-and-integrity-was-sustained-five-years-after-treatment-with-the-regeneten-bioinductive-implant/


Clinically meaningful improvements in pain and function in a 
multicentre registry study of REGENETEN◊ Bioinductive Implant in RCR
McIntyre L, et al. Arthroscopy (2019)7

Overview

• A multicentre registry study of 173 patients who received a REGENETEN Bioinductive 
Implant in lieu of PT repair (n=90) or in conjunction with standard repair of FT tears 
(n=83)

Results

• In PT tears, mean improvements exceeded MCIDs in VAS pain from 2 weeks and ASES 
score from 6 weeks postoperatively (p<0.001)

• In FT tears, mean improvements exceeded MCIDs in VAS pain from 2 weeks and ASES 
score from 3 months postoperatively (p<0.001)

• SANE score, WORC and VR-12 PCS also improved significantly from baseline during 
the study period in both tear types (p<0.001) 

• Postoperative recovery was rapid in PT tears (Table)

Conclusions

REGENETEN Bioinductive Implant led to clinically meaningful improvements in pain and 
function for patients with PT and FT tears, with rapid postoperative recovery in PT tears.

Measure REGENETEN Bioinductive Implant

Time in sling
10.6 days 

No biceps surgery

27.7 days 
Concomitant 

tenodesis

Return to 
driving

14.6 days

Return to work
9.4 days 

Sedentary work
72.9 days 

Physical work

Return to 
athletics

65.6 days 
Overall

117.9 days 
Overhead athletics

Duration of 
opioid use

18.3 days

Table. Duration of postoperative recovery in patients with 
partial-thickness tears

https://www.smith-nephew.com/education/resources/literature/scientific-literature/2019/arthroscopy/evidence-in-focusclinically-meaningful-improvements-in-pain-and-function-at-one-year-in-a-multicentre-registry-study-of-regeneten-bioinductive-implant/


HEALICOIL◊ REGENESORB◊ Suture Anchor mostly resorbed and 
replaced by new bone material within 21 months of arthroscopic RCR
Vonhoegen J, et al. J Orthop Surg Res (2019)13

Overview

• Retrospective study evaluating resorption of HEALICOIL REGENESORB Suture Anchors 
in 48 patients (82 anchors) at a mean follow-up of 21 months after RCR

Results

• At 21 months, 65/82 anchors (79%) could not be distinguished from adjacent bone 
material on MRI (Figure)

• Osteolysis was detected in only 2/82 anchors (2.4%); no reaction exceeded the 
diameter of the former suture anchor (5.5mm) and no peri-anchor cysts were formed

• Complete healing was achieved in 46/48 (96%) patients and no anchor pull-out 
complications were detected

Conclusions

HEALICOIL REGENESORB anchors provide strong primary stability, reliable degradation 
and maintains bone quality of the rotator cuff footprint.

Figure. HEALICOIL REGENESORB anchor resorption at 21 
months postoperatively
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Available at: Journal of Orthopaedic Surgery and Research 

https://www.smith-nephew.com/education/resources/literature/scientific-literature/2019/arthroscopy/evidence-in-focus-focus-on-biocomposite-suture-anchor-resorption/
https://josr-online.biomedcentral.com/articles/10.1186/s13018-018-1049-x


Significantly greater bone density surrounding HEALICOIL◊ PK Suture Anchors 
versus TWINFIX◊ PK Suture Anchors six months after RCR
Chahla J, et al. Arthroscopy (2020)9

Overview

• Single-centre randomised controlled trial comparing outcomes after double-row repair 
of FT rotator cuff tears, with the medial row fixated with either:

– Coil-type HEALICOIL PK anchors (n=21)

– Screw-type TWINFIX PK anchors (n=19)

Results

• HEALICOIL PK anchors had significantly greater bone density at and up to 1.50mm 
from the anchor surface compared to TWINFIX PK anchors at 6 months (p<0.05; Figure)

• HEALICOIL PK anchors had significantly more total bone mass within the anchor site 
compared to TWINFIX PK anchors at 6 months (p<0.01); there was no significant 
difference in density

• Pain and shoulder function improved significantly from baseline to 12 months in both 
groups (p<0.05)

Conclusions

Coil-type HEALICOIL PK anchors had significantly greater bone density surrounding the 
anchor compared to screw-type TWINFIX PK anchors 6 months after rotator cuff repair. 
The authors suggested that increased bone density around the anchor may contribute to 
a stronger construct during postoperative rehabilitation.

Figure. Bone density at and up to 2.50mm away from the 
surface of HEALICOIL PK anchors and TWINFIX PK anchors 
on 6-month CT scans 
* p<0.01, †p<0.05
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https://www.smith-nephew.com/education/resources/literature/scientific-literature/2020/arthroscopy/healicoil/evidence-in-focus-significantly-greater-bone-density-surrounding-coil-type-healicoil-pk-suture-anchors-versus-screw-type-twinfix-ha-suture-anchors-6-months-after-rotator-cuff-repair/


Rotator cuff thickness significantly greater in patients who received 
vented compared with non-vented suture anchors at six weeks
Clark TR, et al. Am Sport Med Res (2016)8

Overview

• Retrospective study comparing tendon healing following primary RCR in patients who 
received either vented (HEALICOIL◊ REGENESORB◊ Suture Anchor; n=40) or non-
vented suture anchors (Healix AdvanceTM anchor, DePuy Synthes, Raynham, MA, USA; 
n=30)

Results

• Mean rotator cuff thickness was significantly greater in patients who received 
HEALICOIL REGENESORB anchors versus Healix Advance anchors, on 6-week 
ultrasound (Figure)

• In addition to anchor type, mean rotator cuff thickness was also significantly related to 
gender (p=0.022), age (p<0.001) and days since surgery (p=0.004)

Conclusions

Patients treated with vented HEALICOIL REGENESORB anchors had a significantly 
greater rotator cuff thickness at six weeks versus those treated with non-vented anchors.

Figure. Mean (± standard deviation) rotator cuff thickness at 
6 weeks
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Available at: Annals of Sports Medicine and Research 

https://www.smith-nephew.com/education/resources/literature/scientific-literature/2019/arthroscopy/evidence-in-focus-mean-rotator-cuff-thickness1/
https://www.jscimedcentral.com/SportsMedicine/sportsmedicine-3-1068.pdf


Significantly improved bone ingrowth with HEALICOIL◊ PK Suture Anchors 
versus TWINFIX◊ HA Suture Anchors six months after RCR
Kim J-H, et al. Arthroscopy (2020)10

Overview

• Randomised controlled trial in two South Korean hospitals comparing bone ingrowth 
and clinical outcomes six months after RCR with open-architecture HEALICOIL PK 
anchors (n=36) or non-vented TWINFIX HA anchors (n=33) 

Figure. Bone ingrowth (Modified Barber’s ossification scale) 
with HEALICOIL PK anchors and TWINFIX HA anchors on 
6-month CT scans

Results

• Significantly more HEALICOIL PK anchors had good or excellent bone ingrowth 
compared to TWINFIX HA anchors (69.5 vs 36.3%; p<0.001; Figure)

• No significant differences between HEALICOIL PK anchor and TWINFIX HA anchor 
groups in rates of cyst formation (14 vs 12%) and re-tear (5 vs 5%)

• Significant improvements in shoulder function and pain relief from baseline with both 
anchors (p<0.001); no significant differences between groups

Conclusions

Open-architecture HEALICOIL PK anchors had significantly improved bone ingrowth 
compared to non-vented TWINFIX HA anchors 6 months after rotator cuff repair.
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https://www.smith-nephew.com/education/resources/literature/scientific-literature/2020/arthroscopy/healicoil/significantly-improved-bone-ingrowth-with-healicoil-pk-anchors-versus-twinfix-ha-anchors-after-rotator-cuff-repair/


Fixation properties, stress distribution and failure patterns differ between 
coil-type and screw-type suture anchors for RCR
Sano H, et al. J Orthop Sci (2016)11

Overview

• Virtual pull-out testing of screw-type (TWINFIX◊ Ti Suture Anchor) and coil-type 
(HEALICOIL◊ PK Suture Anchor and HEALICOIL REGENESORB◊ Suture Anchor) suture 
anchors using 3D-FEM

• Computer models of each anchor were inserted into a model of cancellous bone prior 
to simulation of a traction force

Results

• Site of highest stress distribution and element failure differed by anchor type:

– Around the proximal threads of the screw-type TWINFIX Ti anchor

– Near the distal tip and site of suture thread attachment in both coil-type HEALICOIL 
anchors

• HEALICOIL REGENESORB anchors showed the least displacement of the three 
anchors (Figure)

Conclusions

Failure of the screw-type TWINFIX Ti anchor occurred closer to the bone surface than 
with the coil-type HEALICOIL anchors in virtual pull-out testing. As proximal bony tissue 
is often damaged during repair, this may indicate a greater risk of pull-out with screw-
type anchors.

Figure. Mean value of displacement for coil-type and screw-
type suture anchors
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Study summary
Arnoczky SP, et al. Arthroscopy (2017)*
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REGENETEN™ Bioinductive Implant is rapidly absorbed and replaced by 
tendon-like tissue within 6 months
Cell ingrowth by 5 weeks, with progressive maturation to tendon-like tissue

Study overview

• A retrospective study of biopsies taken between 5 weeks and 6 months following arthroscopic rotator cuff repair 
augmented with the REGENETEN Bioinductive Implant

• Biopsies were collected from 7 patients (6 full-thickness tears and 1 partial-thickness) requiring a second procedure 

• Specimens were examined for host-tissue ingrowth, host-tissue maturation and host-implant biocompatibility

Key results

• At the earliest time period (5 weeks), 
the biopsy showed rapid host cell 
ingrowth and early collagen formation

• At 3 months, there was increased 
collagen formation, maturation and 
organization on the surface of the 
implant (Figure 1)

• By 6 months, the implant was no longer 
visible, with new tendon-like tissue and 
oriented collagen indicative of functional 
loading (Figure 2)

• No evidence of foreign body or 
inflammatory reactions at any time point

Conclusion

The REGENETEN Bioinductive implant is the first to clinically demonstrate regeneration of tendon tissue. 
Biopsies demonstrated rapid host cell ingrowth and collagen formation, leading to progressive maturation 
and functional loading of new tissue.

Considerations

• Due to the relatively small sample size and the associated inter-patient variability to healing and graft uptake, the 
progress of tendon-like tissue has not been directly measured

Study citation

*Arnoczky SP, Bishai SK, Schofield B, et al. Histologic evaluation of biopsy specimens obtained after rotator cuff repair augmented with a highly 
porous collagen implant. Arthroscopy 2017;33(2):278-283. 
Available at: Arthroscopy: The Journal of Arthroscopy & Related Surgery

Figure 2. Photomicrograph of surface 
of implant at 6 months. No evidence of 
implant remaining

Images included with permission from Dr Craig L. Van Kampen.

Figure 1. Photomicrograph of surface of 
implant at 3 months. Remnants of implant 
still present ( )

x100 
100μm
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Study summary
Bokor DJ, et al. Muscles, Ligaments, Tendons J (2015)*

17075-en V1 0119. Published January 2019, ©2019 Smith & Nephew. Sports Medicine, Smith & Nephew, Inc. 150 Minuteman Road, Andover, 
MA 01810 USA. ™Trademark of Smith & Nephew. All rights reserved.

REGENETEN™ Bioinductive Implant maintains repair integrity in full-thickness 
(FT) rotator cuff tears
Repair integrity supported by rapid induction of new tendon-like tissue which matures and 
integrates with native tendon

Study overview

• A preliminary analysis of a prospective study of 9 patients (mean age, 56.4 years) with tears of the supraspinatus 
tendon (8 medium-sized FT tears; 1 high-grade partial-thickness tear converted to a FT tear during surgery)

• All patients received a REGENETEN Bioinductive Implant over the bursal surface of the tendon following standard repair
• MRI and clinical outcome assessments were conducted preoperatively and at 3, 6, 12 and 24 months 

postoperatively
• Tendon thickness measurements were compared to published values from young healthy adults to determine the 

relative amount of tissue generation

Key results

• No MRI evidence of re-tear or gap formation, with the integrity of all 
repaired tendons intact at 24 months

• Significant increase in mean tendon thickness versus published 
values at 3, 6, 12 and 24 months (p<0.01), with an average of 2mm 
new tissue over the bursal surface (Figure)

• New tissue rapidly matured, improved in quality and was 
indistinguishable from the native tendon by 12 months

• From 12 to 24 months, tendon thickness slightly decreased, likely 
reflecting continued functional remodeling

• Significant improvement in clinical scores at 24 months versus 
preoperative measures

 − Constant-Murley score and Constant-Murley pain score (both 
p<0.001)

 − American Shoulder and Elbow Surgeons (ASES) score and ASES 
pain score (both p<0.001)

• Outcomes were satisfactory for 8/9 patients (89%) at 24 months

Conclusion

Through the generation of rapidly maturing new tendon-like tissue, REGENETEN Bioinductive Implant 
facilitates restoration of the normal tendon footprint and ultimately maintains repair integrity of full-thickness 
tears over 24 months. These findings are consistent with previous pre-clinical research and a finite element 
analysis. 

Study citation

*Bokor DJ, Sonnabend D, Deady L, et al. Preliminary investigation of a biological augmentation of rotator cuff repairs using a collagen implant: a 
2-year MRI follow-up. Muscles Ligaments Tendons J. 2015;5(3):144-150. 
Available at: Muscle, Ligaments and Tendons Journal

Figure. Mean (± standard error of mean) tendon 
thickness in male (n=6) and female (n=3) patients 
compared to published normal average thicknesses 
(horizontal lines) for healthy males and females;  
p<0.01 at all time points
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Study summary
Schlegel TF, et al. J Shoulder Elbow Surg (2017)*

REGENETEN™ Bioinductive Implant induces tendon-like tissue formation in 
patients with partial-thickness (PT) tears of the supraspinatus (SS) tendon
Significant and clinically meaningful benefits were demonstrated in validated assessments of 
pain and function

Study overview

• A prospective, multi-center, open-label trial in 33 patients (mean age, 54.6 years) with PT tears of the SS tendon

• All patients received REGENETEN Bioinductive Implant over the bursal surface of the tendon following arthroscopic
subacromial decompression without repair

• Tendon thickness and tear size were assessed by MRI preoperatively and at 3 months and 1 year following surgery

• Clinical outcomes were measured using American Shoulder and Elbow Surgeons (ASES) and Constant-Murley
assessments, preoperatively and at 3 months and 1 year postoperatively

Key results

MRI outcomes

• At 1 year, 23 patients (70%) had a reduction in tear
size of at least one grade from baseline

• Additionally, 8 patients (24%) had no visible defect
at 1 year

• Tear progression only occurred in one patient, who
did not follow the rehabilitation protocol

• No patients underwent revision surgery

• Significant increase in mean tendon thickness in
both intermediate and high grade tears at 1 year
(p<0.01; Figure 1)

• No significant differences in tendon thickness
between:

 − Intermediate and high-grade tears

 −  Articular surface and bursal-sided defects

Figure 1. Mean change in tendon thickness (± standard error) across 
intermediate and high grade tears. At month 12, p=0.003 and 
p<0.0001 for intermediate and high-grade tears respectively, versus 
preoperative measures
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Key results (continued)

Patient outcomes

• Significant improvements in ASES shoulder index,
pain and shoulder function scores at 1 year (all
p<0.0001)

 − Improvements in ASES pain and ASES shoulder
index scores were approximately twice the 
minimal clinically important differences (MCIDs; 
Figures 2 and 3)

• Significant improvement in Constant-Murley
shoulder score from 57.1 at baseline to 81.4 at 1 year
(p<0.0001), greater than twice the MCID of 10.4

• At 1 year, 30 patients (94%) agreed or strongly
agreed that they were satisfied with the results of
their procedure

• Recovery was considered rapid by the investigators
when compared with patients undergoing tear
conversion and repair:

 −  Mean sling time: 23.3±2.4 days

 −  Mean return to work: 30.5±12.0 days

 −  Mean duration of physical therapy: 18±1.6 visits

Conclusion

The REGENETEN Bioinductive Implant biologically augments healing, increasing tendon thickness and 
creating an environment conducive to healing. Therefore, REGENETEN Bioinductive Implant represents a 
promising treatment for patients with intermediate and high-grade PT tears of the SS tendon.

Study citation

*Schlegel TF, Abrams JS, Bushnell BD, Logan Brock J, Ho CP. Radiologic and clinical evaluation of a bioabsorbable collagen implant to treat partial 
thickness tears: a prospective multicenter study. J Shoulder Elbow Surg 2017;27(2):242-251.
Available at: Journal of Shoulder and Elbow Surgery

Evidence in focus (continued)

18929-en V1 0419. Published April 2019. ©2019 Smith & Nephew. Sports Medicine, Smith & Nephew, Inc. 150 Minuteman Road, Andover, 
MA 01810 USA. ™Trademark of Smith & Nephew. All rights reserved.

Figure 3. Mean ASES shoulder index score before and after treatment 
with the REGENETEN Bioinductive Implant; MCID: 12.01-16.92
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Figure 2. Mean ASES pain score before and after treatment with the 
REGENETEN Bioinductive Implant; MCID: 1.4
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Study summary
Thon SG, et al. Am J Sports Med (2019)*

17164-en V1 0719. Published July 2019, ©2019 Smith & Nephew. Sports Medicine, Smith & Nephew, Inc. 150 Minuteman Road, Andover, 
MA 01810 USA. ™Trademark of Smith & Nephew. All rights reserved. 

REGENETEN™ Bioinductive Implant leads to tissue induction and high rates 
of tendon healing in patients with large and massive rotator cuff tears
Consistent treatment success in primary repairs and revisions with no implant-related adverse 
events

Study overview

• A prospective study of 23 patients (mean age, 57.9 years) with large (two tendon, n=11) and massive (three tendon, 
n=12) rotator cuff tears receiving primary (n=7) or revision (n=16) repairs

• Following a double-row repair, a REGENETEN Bioinductive Implant was applied over the repaired supraspinatus and 
infraspinatus tendons

• Primary outcome was safety. Secondary outcomes included tendon thickness as an assessment of tissue induction 
on each ultrasound (US) examination (3, 6, 12 and 24 months) and on a single MRI (mean follow-up, 13 months), 
and American Shoulder and Elbow Surgeons (ASES) score at 24 months

• Standard postoperative rehabilitation protocol for large/massive rotator cuff tears was followed

Key results

• No implant-related adverse events were reported

• Complete tendon healing in 22/23 patients (96%) on both 
imaging modalities (US and MRI)

• Treatment success in 21/23 patients (91%) at 24 months; 
1 healing failure and 1 clinical failure due to progression of 
glenohumeral osteoarthritis

• Mean tendon thickness increased from 6.29mm at 3 months to 
7.72mm at 12 months, decreasing to 7.28mm at 24 months

• Mean ASES score was 82.87 at 24 months

• No significant difference in treatment success (Figure), tendon 
thickness or ASES score between primary and revision repair 
groups or between large and massive tear groups

Conclusion

Tendon healing is often unsuccessful following repair of large and massive rotator cuff tears, especially in 
the revision setting. In conjunction with repair of large and massive tears, REGENETEN Bioinductive Implant 
was safe, induced tissue formation and resulted in a relatively high tendon healing rate in both primary and 
revision settings. These findings are consistent with the healing response seen in partial-thickness tears.

Considerations

• Tendon thickness was measured at the lateral edge of the articular cartilage and slightly posterior to the bicipital 
groove; the authors suggested a usual thickness in normal rotator cuffs of 8mm with this measurement technique

Study citation

Thon SG, O’Malley L, O’Brien MJ, Savoie FH. Evaluation of healing rates and safety with a bioinductive collagen patch for large and massive rotator 
cuff tears: 2-year safety and clinical outcomes. Am J Sports Med. 2019;47(8):1901-1908.

Figure. Percentage of patients achieving treatment success 
in primary and revision repairs

Overall Large tears Massive tears

Tr
ea

tm
en

t s
uc

ce
ss

 (%
)

0

20

40

60

80

100
100%
(7/7)

100%
(2/2)

100%
(5/5)

88%
(14/16)

89%
(8/9) 86%

(6/7)

p=0.33 p=0.62 p=0.38

Primary Revision

www.smith-nephew.com

Supporting healthcare 
professionals for over 150 years

Evidence in focus
<<



Study summary
Bokor DJ, et al. Muscles, Ligaments, Tendons J (2016)*

16733-en V1 1218. Published December 2018, ©2018 Smith & Nephew. Sports Medicine, Smith & Nephew, Inc. 150 Minuteman Road, 
Andover, MA 01810 USA. ™Trademark of Smith & Nephew. All rights reserved.

REGENETEN™ Bioinductive Implant promotes rapid and sustained healing of 
partial-thickness (PT) rotator cuff tears 
Tear healing is linked to significant improvement in function and reduction in pain compared to 
preoperative values over 24 months

Study overview

• A prospective study of 13 patients (mean age, 53.8 years) with various grades and locations of PT tears of the 
supraspinatus tendon

• All patients received a REGENETEN Bioinductive Implant over the bursal surface of the tendon following arthroscopic 
subacromial decompression without repair 

• MRI and clinical outcome assessments were conducted preoperatively and at 3, 6, 12 and 24 months 
postoperatively

Key results

• Significant mean increase in tendon thickness of 2.2mm 
at 3 months versus preoperative values (p < 0.0001)

• At 12 months, new tissue was indistinguishable from 
underlying tissue in 12/13 patients (92%)

• Tendon thickness at 24 months was significantly thicker 
(p<0.0001) than preoperative values

• At 12 months, all assessable patients had a reduction in 
tear size of ≥1 grade, with complete tear disappearance in 
7 of 10 patients with measurable tear size (70%) (Figure)

• Significant improvement in clinical scores throughout 
24-month follow-up period

 − Constant-Murley score (p ≤ 0.01) and Constant-Murley 
pain score (p ≤ 0.001)

 − American Shoulder and Elbow Surgeons (ASES) total 
score and ASES pain score (both p ≤ 0.001)

• Outcomes were satisfactory for 12/13 patients (92%) at 24 
months, suggesting a benefit over acromioplasty alone

Conclusion

When treated with REGENETEN Bioinductive Implant, partial-thickness rotator cuff tears can decrease in size 
and in most cases completely heal. Tear healing is associated with the formation of load-bearing, tendon-like 
tissue, ultimately leading to improved clinical outcomes.

Study citation

*Bokor DJ, Sonnabend D, Deady L, et al. Evidence of healing of partial-thickness rotator cuff tears following arthroscopic augmentation with a 
collagen implant: a 2-year MRI follow-up. Muscles Ligaments Tendons J. 2016;6(1):16-25.

Available at: Muscle, Ligaments and Tendons Journal
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 Evidence in focus
Publication summary: Bokor DJ, et al. MLTJ. (2019)*

Improved tendon thickness and integrity was sustained five years after treatment 
with the REGENETEN◊ Bioinductive Implant

 Plus points
Comparison of 5-year findings with 2-year follow-up:

Overview
• Five-year follow-up of a prospective, single-arm study 

evaluating REGENETEN Bioinductive Implant in lieu of repair in 
patients with partial-thickness rotator cuff tears

• 11/13 enrolled patients (mean age, 54.0 years) were available 
for assessment

• Outcomes were assessed 5 years postoperatively and were 
compared to findings at 2 years (previously reported): 

 – MRI assessment of tendon integrity and thickness

 – Patient-reported outcomes (American Shoulder and Elbow 
Surgeons [ASES] shoulder scale and Constant-Murley shoulder 
score)

Results
• 8/11 patients (73%) had no decline in tendon integrity 

between 2 and 5 years (Figure)

• Tendon thickness significantly decreased between 2 and 5 
years (5.9 vs 5.2mm; p=0.0012), but remained significantly 
greater than preoperative values (4.2mm; p<0.0001; Figure)

• Significant improvements from baseline in pain and function 
were sustained to 5 years (p≤0.01) and were not significantly 
different to 2-year values 

• No additional complications between 2 and 5 years

Conclusions 
REGENETEN Bioinductive Implant demonstrated sustained effectiveness in improving tendon thickness and integrity, with no 
reduction in patient-reported outcomes between 2 and 5 years.

00%
Add supporting 
copy in here 

Citation

*Bokor DJ, Sonnabend DH, Deady L, et al. Healing of partial-thickness rotator cuff tears following arthroscopic augmentation with a 
highly-porous collagen implant: a 5-year clinical and MRI follow-up. MLTJ. 2019;9(3):338-347.  
Available at: Muscles, Ligaments and Tendons Journal

No additional 
complications

Significant 
improvements
in pain and function 
sustained to 5 years

73%
Most patients had no 
decline in tendon integrity 

Figure. Change in tendon integrity (MRI) between 2- and 5-year  
follow-up
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Publication summary
McIntyre L, et al. Arthroscopy (2019)*

Clinically meaningful improvements in pain and function at one year in 
a multicentre registry study of REGENETEN™ Bioinductive Implant for the 
treatment of partial- and full-thickness rotator cuff tears
Time to return to driving and sport compared favourably to published results from patients 
treated with standard surgical techniques 

Study overview

• A multicentre registry study of 173 patients who received a REGENETEN Bioinductive Implant in lieu of partial-
thickness repair (n=90) or in conjunction with standard repair of full-thickness tears (n=83)

• Patients available at follow-up had a mean age of 54.2 years, were 57% male and included diabetics (10.4%), smokers 
(14.4%), patients involved in a worker’s compensation claim (12.1%) and chronic opioid users (7.5%)

• Outcomes included postoperative recovery and patient-reported outcome measures of pain and function (ASES, 
SANE, VAS pain, VR-12 and WORC scores) at baseline and at regular intervals to 1 year of study follow-up

Key results

Partial-thickness tears 

• MCIDs were achieved in VAS pain from 2 weeks (5.3 at baseline to 3.3 at 2 weeks and 1.1 at 1 year; p<0.001) and ASES 
score from 6 weeks (47.0 at baseline to 60.6 at 6 weeks and 85.6 at 1 year; p<0.001)

 − Mean VAS pain and ASES score at 3 months were significantly improved compared to published results from 
patients undergoing transtendon or takedown repair without a REGENETEN Bioinductive Implant (p<0.05)

• Significant improvements from 6 weeks in SANE score (42.5 at baseline to 59.4 at 6 weeks and 86.0 at 1 year; 
p<0.001), VR-12 PCS (35.8 at baseline to 39.1 at 6 weeks and 49.7 at 1 year; p<0.002) and WORC index (38.2 at 
baseline to 53.5 at 6 weeks and 84.4 at 1 year; p<0.001)

• Time in sling and time to return to driving and sport was rapid compared to published results for standard surgical 
techniques (Table 1)

Table 1. Duration of postoperative recovery in patients with partial-thickness tears

Measure REGENETEN Bioinductive Implant

Time in sling
10.6 days 

No biceps surgery
27.7 days 

Concomitant tenodesis

Return to driving 14.6 days

Return to work
9.4 days 

Sedentary work
72.9 days 

Physical work

Return to athletics
65.6 days 

Overall
117.9 days 

Overhead athletics

Duration of opioid use 18.3 days
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Key results (continued)

Full-thickness tears

• MCIDs were achieved in VAS pain from 2 weeks (5.2 at baseline to 3.7 at 2 weeks and 1.2 at 1 year; p<0.001) and 
ASES score from 3 months (45.5 at baseline to 68.4 at 3 months and 83.8 at 1 year; p<0.001)

• Significant improvements from 6 weeks in WORC index (35.0 at baseline to 41.1 at 6 weeks and 80.1 at 1 year; 
p<0.001), and from 3 months in SANE score (39.2 at baseline to 63.3 at 3 months and 80.7 at 1 year; p<0.001) and 
VR-12 PCS (34.5 at baseline to 40.8 at 3 months and 45.7 at 1 year; p<0.001) 

• Time to return to driving and sport was rapid compared to published results for standard surgical techniques (Table 2)

Complications

• Complications requiring revision surgery were failure of cuff healing (n=4), postoperative infection (n=1), deep vein 
thrombosis and adhesive capsulitis (n=1), postoperative stiffness (n=1) and recurrent effusions (n=1)

Conclusion

REGENETEN Bioinductive Implant led to clinically meaningful improvements in pain and function for patients 
with partial- and full-thickness tears. Return to driving and sport compared favourably to standard surgical 
techniques, suggesting that REGENETEN Bioinductive Implant may also enhance postoperative recovery.

Considerations

• Only comparisons to MCIDs for ASES score and VAS pain were made by the authors. However, the improvements 
from preoperative values in SANE score, VR-12 PCS and WORC index also exceeded the MCIDs reported in existing 
literature for rotator cuff repair1-3

Study citation

*McIntyre LF, Bishai SK, Brown PB, Bushnell BD, Trenhaile SW. Patient-reported outcomes following use of a bioabsorbable collagen implant to treat 
partial and full-thickness rotator cuff tears. Arthroscopy. 2019 July 23. [Epub ahead of print] 
Available at: Arthroscopy

19172-en V2 0329. Published March 2020. ©2020 Smith & Nephew. Smith & Nephew, Inc, 1450 Brooks Road, Memphis, TN 38116, USA. 
™Trademark of Smith & Nephew. All rights reserved.

Table 2. Duration of postoperative recovery in patients with full-thickness tears

Measure REGENETEN™ Bioinductive Implant

Time in sling
34.0 days 

No biceps surgery
39.4 days 

Concomitant tenodesis

Return to driving 24.5 days

Return to work
21.8 days 

Sedentary work
62.5 days 

Physical work

Return to athletics
119.2 days 

Overall
143.7 days 

Overhead athletics

Duration of opioid use 26.9 days

Abbreviations
ASES = American Shoulder and Elbow Surgeons, MCID = minimal clinically important difference, NR = not reported, SANE = Single Assessment Numeric Evaluation, 
VAS = visual analogue scale, VR-12 = Veterans RAND 12-item Health Survey, VR-12 PCS = Veterans RAND 12-item Health Survey Physical Component Score,  
WORC = Western Ontario Rotator Cuff

References
1. Kirkley A, Griffin S, Dainty K. Scoring systems for the functional assessment of the shoulder. Arthroscopy. 2003; 19(10):1109-1120. 2. Cvetanovich GL, Gowd AK, 
Liu JN, et al. Establishing clinically significant outcome after arthroscopic rotator cuff repair. J Shoulder Elbow Surg. 2019; 28:939-948. 3. Zhou L, Natarajan M, Miller 
BS, Gagnier JJ. Establishing minimal important differences for the VR-12 and SANE scores in patients following treatment of rotator cuff tears. Orthop J Sports Med. 
2018;6(7):2325967118782159.
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Study summary
Vonhoegen J, et al. J Orthop Surg Res (2019)*

17589-en V1 0219. Published February 2019, ©2019 Smith & Nephew. Sports Medicine, Smith & Nephew, Inc. 150 Minuteman Road, 
Andover, MA 01810 USA. ™Trademark of Smith & Nephew. All rights reserved.

HEALICOIL™ REGENESORB biocomposite suture anchor mostly resorbed and 
replaced by new bone material within 21 months of arthroscopic rotator cuff 
repair (RCR)
No severe osteolysis or cyst formation observed at any anchor site

Study overview

• Retrospective, single-centre study assessing the resorption and osteoconductive properties of a novel 
biocomposite material REGENESORB, comprising 65% polylactic-co-glycolic acid (PLGA), 15% beta-tricalcium 
phosphate (ß-TCP) and 20% calcium sulfate (CS)

 − 48 patients underwent arthroscopic single-row RCR with 5.5mm HEALICOIL REGENESORB Suture Anchor (82 
suture anchors, average 1.71 anchors per patient)

• Outcomes included MRI evaluation of implant resorption, osteolysis and re-tear rate at a mean follow-up of  
21.2 months

Key results

• At 21 months, 79% of implants (75% 
patients) could not be distinguished from 
adjacent bone material (Figure)

 − No significant correlation between anchor 
resorption and age, re-tear rate, defect size, 
gender, number of anchors, and grade of 
retraction

• Osteolysis was detected in only 2/82 
anchors (2.4%), with no reaction exceeding 
the diameter of the former suture anchor 
(5.5mm) and no peri-anchor cyst formation

 − No significant correlation between osteolysis and  
patient age, gender, re-tear rate, or size of the defect

• Complete healing was achieved in 46/48 (96%) 
patients and no anchor pull-out complications were 
detected

Conclusion

HEALICOIL REGENESORB biocomposite suture anchor provides strong primary stability, reliable degradation and 
maintains bone quality of the rotator cuff footprint. Preserving bone quality aids the clinical situation when revision 
surgery is required. Resorption characteristics and osteolysis occurrence appeared superior compared to existing 
evidence of commonly used anchor materials containing PLLA (poly-L-lactide) and PDLDA (poly-D-L-lactide).

Study citation

*Vonhoegen J, John D, Hägermann C. Osteoconductive resorption characteristics of a novel biocomposite suture anchor material in rotator cuff 
repair. J Orthop Surg Res. 2019;14(1):12. 
Available at: Journal of Orthopaedic Surgery and Research

Figure. Level of resorption of 82 implanted suture anchors
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 Evidence in focus
Focus on biocomposite suture anchor resorption

Introduction
Biocomposite suture anchors composed of biodegradable polymers and osteoconductive materials are commonly used in rotator 
cuff repair.1 Osteoconductive materials were introduced in response to the poor bone replacement and bone-derived complications 
associated with polymer-only anchors.1-5 However, despite their widespread use, the resorption process of biocomposite suture anchors 
for rotator cuff repair has only recently been studied.1,2

Arthrex BioCompositeTM Suture Anchors2HEALICOIL◊ REGENESORB◊ Suture Anchors1

Overview

Retrospective study evaluating resorption of 14.7mm 
Biocomposite Corkscrew® and 19.1mm Biocomposite SwiveLock® 
anchors (Arthrex, Naples, FL, USA) in 25 patients (84 anchors).

Anchor resorption was evaluated by MRI 28 months after rotator 
cuff repair.

Overview

Retrospective study evaluating resorption of 18.5mm HEALICOIL 
REGENESORB Suture Anchors in 48 patients (82 anchors).

Anchor resorption was evaluated by MRI 21 months after rotator 
cuff repair.

Anchor material composition
85% 15%
PLLA β-TCP

Anchor material composition
65% 15% 20%
PLGA β-TCP Calcium sulphate

Results

• Resorption at  
28 months (Figure 2):

 – Complete or near 
complete resorption 
of only 28/84 suture 
anchors (33%)

 – Two-thirds of suture 
anchors (56/84, 67%) 
remained visible or 
clearly visible

• No severe osteolysis

Results

• Resorption at  
21 months (Figure 1):

 – Complete or near 
complete resorption 
of 65/82 suture 
anchors (79%)

 – Only 17/82 suture 
anchors (21%) were 
visible or clearly visible 

• No severe osteolysis

Figure 1. Resorption of HEALICOIL 
REGENESORB Suture Anchors

Figure 2. Resorption of Arthrex 
BioComposite suture anchors
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Commentary
• The material composition and physical structure of biocomposite suture anchors affects their resorption1,2

• In separate clinical studies, resorption of more than twice as many HEALICOIL REGENESORB Suture Anchors was complete or near 
complete at 21 months compared to 85% PLLA and 15% β-TCP suture anchors at 28 months1,2

• Successful anchor resorption and bone replacement offers benefits for patients requiring revision surgery1,2

References
1. Vonhoegen J, John D, Hägermann C. J Orthop Surg Res. 2019;14(1):12. 2. Sgroi M, Friesz T, Schocke M, Reichel H, Kappe T. Clin Orthop Relat Res. 2019;477(6):1469-1478. 
3. Dhawan A, Ghodadra N, Karas V, et al. Am J Sports Med. 2012;40(6):1424-1430. 4. Duralde XA. Clin Orthop Relat Res. 2019;477:1479-1482. 5. Milewski MD, Diduch DR, 
Hart JM, et al. Am J Sports Med. 2012;40(6):1392-1401.
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β-TCP = β-tricalcium phosphate, MRI = magnetic resonance imaging, PLGA = poly-L-lactic co-glycolic acid, PLLA = poly L-lactic acid
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 Evidence in focus
Publication summary: Chahla J, et al. Arthroscopy (2020)*

Significantly greater bone density surrounding coil-type HEALICOIL◊ PK Suture 
Anchors versus screw-type TWINFIX◊ PK Suture Anchors 6 months after rotator cuff 
repair

 Plus points

Overview
• Single-centre randomised controlled trial comparing outcomes 

after double-row repair of full-thickness rotator cuff tears, with 
the medial row fixated with either:

 – Coil-type HEALICOIL PK anchors (n=21)

 – Screw-type TWINFIX PK anchors (n=19)

• Outcomes included:

 – Bone density at and around the anchor site at 6 months

 – Composition of synovial fluid-bone marrow aspirate 
collected from the anchor site during surgery

 – Pain and shoulder function at 6 and 12 months

Results
• HEALICOIL PK anchors had significantly greater bone 

density at and up to 1.50mm from the anchor surface 
compared to TWINFIX PK anchors (p<0.05; Figure)

• HEALICOIL PK anchors had significantly more total bone 
mass within the anchor site compared to TWINFIX PK 
anchors (p<0.01); there was no significant difference in 
density

• Pain and shoulder function improved significantly from 
baseline to 12 months in both groups (p<0.05) 

• Growth factors and stem cells detected in synovial fluid-
bone marrow aspirate during surgery were similar in both 
groups

Conclusions 
Coil-type HEALICOIL PK anchors had significantly greater bone density surrounding the anchor compared to screw-type  
TWINFIX PK anchors 6 months after rotator cuff repair. The authors suggested that increased bone density around the anchor 
may contribute to a stronger construct during postoperative rehabilitation.

Citation

*Chahla J, Liu JN, Manderle B, et al. Bony ingrowth of coil-type open-architecture anchors compared with screw-type PEEK anchors for 
the medial row in rotator cuff repair: a randomized controlled trial. Arthroscopy. 2020;36(4):952-961. 
Available at: Arthroscopy

Significantly more total bone 
mass within the anchor sites of 
HEALICOIL PK anchors versus 
TWINFIX PK anchors 
(p<0.01)

Significantly greater bone density 
at and around the surface of 
HEALICOIL PK anchors versus 
TWINFIX PK anchors 
(p<0.05)

Figure. Bone density at and up to 2.50mm away from the surface of 
HEALICOIL PK anchors and TWINFIX PK anchors 
* p<0.01, †p<0.05
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Study summary
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Mean rotator cuff thickness significantly greater in patients who received 
vented compared with non-vented suture anchors at 6 weeks
Vented suture anchors for rotator cuff repair may provide greater healing potential at 6 weeks 
postoperatively

Study overview

• Retrospective study comparing tendon healing following primary rotator cuff repair in patients who received either 
vented suture anchors (HEALICOIL™ REGENESORB suture anchor; n=40) or non-vented suture anchors (Healix 
AdvanceTM suture anchor, DePuy Synthes, Raynham, MA, USA; n=30)

• Patients in the vented group were younger than those in the non-vented group (mean age: 55.0±10.1 years vs 
62.5±10.7 years, respectively), but there was no difference between groups in terms of days post-op, handedness 
or gender 

• To assess healing, rotator cuff thickness was measured at the medial anchor site by ultrasound at 6 week follow-up 
• Both patients and physicians conducting the ultrasound were blinded to the type of anchor used

Key results

• Mean rotator cuff thickness was significantly greater in 
patients who received HEALICOIL REGENESORB suture 
anchor vs Healix Advance suture anchor (0.59cm vs 0.48cm; 
p=0.0074; Figure)

• Mean rotator cuff thickness was significantly greater in:

 − Males vs females, 0.59±0.17cm and 0.49±0.17cm, 
respectively (p=0.022)

 − Younger vs older patients (p<0.001)

 − Patients with more days post-op vs those with fewer 
(p=0.004)

Conclusion

This is the first study comparing tendon healing following rotator cuff repair with vented and non-vented 
suture anchors. Patients treated with vented suture anchors had a significant increase in rotator cuff 
thickness at six weeks versus those treated with non-vented anchors. These findings support the theory that 
vented suture anchors provide a biologic healing advantage.

Considerations

• Two surgeons operated on all patients. Most patients in the non-vented group received surgery from a single 
surgeon, whereas the vented group had a smaller ratio between operating surgeons

• Results were only collected at 6-week follow-up, other studies have denoted rotator cuff and muscle healing can 
take up to six months to see full effect

Study citation

*Clark TR, Guerrero EM, Song A, O’Brien MJ and Savoie FH. Do vented suture anchors make a difference in rotator cuff healing. Am Sport Med Res. 
2016;3(3):1068. 
Available at: Annals of Sports Medicine and Research

Figure. Mean (± standard deviation) rotator cuff thickness at 6 weeks
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 Evidence in focus
Publication summary: Kim J-H, et al. Arthroscopy (2020)*

Significantly improved bone ingrowth with HEALICOIL◊ PK Suture Anchors versus 
TWINFIX◊ HA Suture Anchors 6 months after rotator cuff repair

 Plus points

Overview
• Randomised controlled trial in two South Korean hospitals 

comparing bone ingrowth and clinical outcomes after rotator 
cuff repair with open-architecture HEALICOIL PK anchors 
(n=36) or non-vented TWINFIX HA anchors (n=33) for medial 
row fixation

• Postoperative outcomes included:

 – CT evaluation of bone ingrowth and cyst formation at  
6 months

 – MRI or ultrasound evaluation of re-tear at 12 months

 – Shoulder function and pain at 3, 6 and 12 months, and final 
follow-up (mean, 25.2 months)

Results
• Significantly more HEALICOIL PK anchors had good or 

excellent bone ingrowth compared to TWINFIX HA anchors 
(69.5 vs 36.3%; p<0.001; Figure)

 – Excellent bone ingrowth was observed in 11 patients 
(30.6%) treated with HEALICOIL PK anchors compared to 
only 1 patient (3.0%) treated with TWINFIX HA anchors

• No significant difference in cyst formation between 
HEALICOIL PK anchor and TWINFIX HA anchor groups (14 
vs 12%)

• No significant difference in re-tear rate between HEALICOIL 
PK anchor and TWINFIX HA anchor groups (5 vs 5%)

• Significant improvements in shoulder function and pain 
relief from baseline with both anchors (p<0.001); no 
significant differences between groups

Conclusions 
Open-architecture HEALICOIL PK Suture Anchors had significantly improved bone ingrowth compared to non-vented TWINFIX HA 
Suture Anchors 6 months after rotator cuff repair. Rates of cyst formation were similar and the authors suggested that the  
open-architecture of HEALICOL PK anchors may allow early and sufficient bone ingrowth before cyst formation occurs. 

Figure. Bone ingrowth (Modified Barber’s ossification scale) with 
HEALICOIL PK anchors and TWINFIX HA anchors at 6 months

Citation

* Kim J-H, Kim Y-S, Park I, et al. A comparison of open-construct PEEK suture anchor and non-vented biocomposite suture anchor in 
arthroscopic rotator cuff repair: a prospective randomized clinical trial. Arthroscopy. 2020;36(2):389-396.  
Available at: Arthroscopy

Significantly more 
HEALICOIL PK anchors 
had good or excellent 
bone ingrowth compared 
to TWINFIX HA anchors 
(p<0.001)

No significant difference 
in cyst formation between 
HEALICOIL PK anchor and 
TWINFIX HA anchor groups 
(14 vs 12%)
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Study summary
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Fixation properties, stress distribution and failure patterns differ between 
coil-type and screw-type suture anchors for rotator cuff repair
HEALICOIL™ REGENESORB suture anchor had the best initial fixation properties of anchors tested 

Study overview

• An independent study conducting virtual pull-out testing using 3-dimensional finite element method (3D-FEM) 

• Computer models of three anchors; one screw-type anchor (TWINFIX™ Ti suture anchor), and two coil-type anchors 
(HEALICOIL PK suture anchor and HEALICOIL REGENESORB suture anchor) were inserted into the isotropic cube 
model that simulated cancellous bone

• A tensile load (500 N) along the long axis of the inserted anchor was applied to the site of suture thread 
attachment to simulate a traction force

Key results

• With TWINFIX Ti screw-type suture anchor, the 
highest stress and element failure occurred 
around the anchor threads, closest to the surface 
of the cube

• Conversely, the highest stress and element 
failure with both coil-type anchors occurred 
deeper, near the anchor tip and site of suture 
thread attachment 

• HEALICOIL REGENESORB suture anchor showed 
the least displacement of any anchor tested, 
with less than 0.1mm displacement at a load of 
500N, vs 0.1mm displacement at 400N and 370N 
for TWINFIX Ti suture anchor and HEALICOIL PK 
suture anchor, respectively (Figure)

Conclusion

In virtual pullout testing of the screw-type anchor, stress distribution and element failure occurred around 
the proximal threads, whereas in coil-type anchors, stress and element failure occurred nearer the distal anchor 
tip. As proximal bony tissue is often damaged during repair, this may lead to a greater risk of pull-out with screw-
type anchors. HEALICOIL REGENESORB suture anchor had the best initial fixation properties of all anchors tested. 

Considerations

• 3D-FEM is a computer aided engineering tool, which has been validated in the prediction of femoral and vertebrae 
fractures and has been used to predict the failure risk of inserted implants

Study citation

*Sano H, Tokunaga M, Noguchi M, et al. Comparison of fixation properties between coil-type and screw-type anchors for rotator cuff repair: A 
virtual pullout testing using 3-dimensional finite element method. J Orthop Sci. 2016;21(4):452-457.

Figure. Mean value of displacement
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