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Summary. The treatment of chonic large and partial rotator cuff tears represents a common challenge for or-
thopedic surgeons. Numerous treatments were suggested but the best is still controversial. Into this field the use 
of an augment for rotator cuff repair aims to protect the tension of the suture in the postoperative phase and 
to facilitate the biological healing process. In our institution we treated 4 patients (3 males and 1 female) with 
rotator cuff tear with bio-inductive implant. All patients presented with a postero-superior rotator cuff tear: 3 
patients with a type C-III tear according to Snyder classification and 1 patient with partial articular tear with 
significant degeneration and poor tendon quality (type A-III tear according to Snyder classification). The final 
outcome is highly satisfying intraoperatively and the postoperative protocol reflects our normal postoperative 
protocol following to rotator cuff repair. No complications occurred at 6 months follow-up. The use of the 
bio-inductive implant in the arthroscopic rotator cuff repair resulted easy, rapid and reproducible. Although no 
current scientific evidences regarding such implants exist, in selected cases and with the correct indications, the 
use of bio-inductive implant could represent an effective aid and an option in case of complex rotator cuff tears. 
(www.actabiomedica.it)
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Introduction

The treatment of rotator cuff tears represents a 
common challenge for orthopedic surgeons (1). 

The great outcomes and the population median 
age determined a constant increase of surgical repairs 
in the last years (2). The orthopedic surgeon, more and 
more frequently, faces with the surgical treatment of 
chronic large size lesions in patients with muscle atro-
phy, thus with a high-risk of failure. Re-ruptures occur 
mainly because of mechanical factors such as excessive 
tension of the sutured margins and insufficient biolog-
ical repair capacity related to patient’s age (3).  

An additional critical aspect is represented by 
partial tears, in particular partial articular supraspina-
tus tendon avulsion (PASTA), with poor tendon qual-

ity and difficult to assess if the lesion is fixable and 
when (4).  

There is also a grey zone in the rotator cuff lesions 
classification in which the best surgical treatment re-
mains uncertain. Numerous treatments were suggested 
for third-degree complete tears (C) according to Sny-
der classification (5), and nowadays they are still ob-
ject of research with modest clinical outcomes (6-7). 
Furthermore, there is no large consensus regarding the 
best surgical treatment for partial tears (A) (8-10).

This study aims to analyze our preliminary experi-
ence together with the technical aspects in the first 4 
patients treated with bio-inductive implants and ro-
tator cuff repair in patients with such type of tendon 
tears.
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Materials and Methods 

We treated 4 patients (3 males and 1 female, aver-
age age 64 years old) with rotator cuff tear with bio-
inductive implant of Regeneten® (Smith and Nephew 
plc, Watford, Hertfordshire UK) at San Bortolo Hos-
pital in Vicenza (Italy).  

All patients presented with a postero-superior ro-
tator cuff tear: 3 patients with a type C-III tear accord-
ing to Snyder classification and 1 patient with partial 
articular tear with significant degeneration and poor 
tendon quality (type A-III tear according to Snyder 
classification).

A shoulder brace with arm abduction for 2 weeks 
(maintained for additional 2 weeks only at night) was 
placed at the end of surgical procedure in all patients. 
Passive physical therapy exercises were started 3 weeks 
from surgery and active physical therapy was begun on 
the 5th week, avoiding forced adduction to 90 degrees 
until the 6th week. 

No short-term neurological complications, gen-
eral or surgical wound infections occurred. 

Technical notes

Patients were positioned in lateral decubitus posi-
tion; standard approach was used to evaluate intra-ar-
ticular space of the upper portion of the subscapularis 
tendon, of the insertion of the long head of the biceps 
tendon and of the supraspinatus tendon. 

All patients were affected by pain and tendinitis 
of the long head of the biceps tendon, therefore ten-
otomy was performed. The integrity of the subscapu-
laris tendon and the stability of the mobilization were 
settled with specific arthroscopic instruments. 

Supraspinatus tendon lesion (A-III according to 
Snyder classification) was noted in one case. 

At the level of the subacromial region (Figure 
1), after accurate preparation of the footprint with 
shoulder rotating milling cutters, the rotator cuff was 
repaired with suture techniques: in case of C-III tear 
(according to Snyder classification) 2 ThRevo® an-
chors (Conmed, Largo, Florida, United States) were 
placed (Figure 2), whereas in case of A-III tear (ac-
cording to Snyder classification) no tear completion 

and suture technique were performed due to the poor 
tendon quality. 

Thus, a Regeneten® bio-inductive implant was 
placed in all patients, following the technique de-
scribed by the manufacturing company. 

A small distal enlargment of the lateral portal 
could be necessary to allow the implant insertion, par-
allel to the tendon.

The bio-inductive implant was fixed with absorb-
able anchors in the medial portion and with Peek an-

Figure 1. intraoperative assessment of supscapularis tendon le-
sion (subacromial view)

Figure 2. Tendon suture with Threvo anchors (lateral portal 
view)
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chors in the lateral portion at the level of the greater 
tuberosity. 

Neviaser portal for arthroscopic placement of me-
dial anchors was preferred and used.  

The implant resulted stable for extra-and intra-
rotation movements in all patients at the end of the 
placement (Figures 3-4). 

All patients underwent subacromial bursectomy 
and decompression.

Discussion
 

The tendon suture techniques described for the 
treatment of large rotator cuff tears are various, al-
though the clinical outcomes and the rate of re-rup-
ture still remain non-optimal (3,11,12). 

The orthopedic surgeon is usually forced to a large 
release, traction of the ruptured tendon and medializa-
tion of the footprint in order to obtain an acceptable 
result in case of ruptured tendon retraction. Hence, the 
clinical outcome is modest, with a high risk of failure 
and recurrence of the lesion (3,13,14). 

The use of an absorbable arthroscopic subacromial 
spacer with subjective good outcomes is also described 
for the worst cases in which the suture technique is 
not possible to be utilized, even though this type of 
procedure is usually recommended in patients with less 
functional demands (15) or with comorbidity when a 
complete repair is not possible or a long physical ther-
apy course isn’t tolerate (16). 

The use of an augment for rotator cuff repair 
aims to protect the tension of the suture in the post-
operative phase and to facilitate the biological heal-
ing process. For this reason, within the years number-
less scaffold (17-20) were described and used, both 
synthetic, especially with mechanical features, and 
biological (allografts and xenografts), with the addi-
tional goal to stimulate the potential healing process 
(21). Currently, because of the scarce number of sci-
entific studies with a high level of evidences, there 
is no consensus regarding the augment with the best 
clinical outcomes. Less recent xenografts were related 
to cases with significant inflammatory reaction and 
therefore their use was limited. More recent versions 
did not show such adverse reaction and the allograft, 

xenograft and synthetic implants results appear to be 
comparable (22). 

The augment could result in a precious aid for the 
orthopedic surgeon also in cases of partial articular 
supraspinatus tendon avulsion (PASTA) to support 
the healing of the rotator cuff. The use of the augment 
would result interesting specifically in patients with 
poor tendon quality, avoiding the debridement and the 
completion of the lesion. 

In our cases the use of the bio-inductive implant 
resulted simple and rapid, increasing the complete du-
ration of the surgical procedure of approximately ten 
minutes. In all probability, the duration could decrease 
as the learning curve progresses. 

Figure 4. Final result of bio-inductive implant postioning (lat-
eral portal view)

Figure 3. Final result of bio-inductive implant postioning (pos-
terior portal view)



G. M. Micheloni, G. Salmaso, G. Zecchinato, et al.4

In our opinion the placement of the lateral portal 
is fundamental to obtain a good outcome, since it per-
mits the access of the instruments to place the implant 
in parallel with the direction of the tendon fibers. 

Furthermore, the use of Neviaser portal, recom-
mended by us, offers the operator the tangential po-
sitioning of the absorbable anchors, resulting more 
functional and practical, instead of using the acces-
sory lateral portal recommended by the manufacturing 
company. 

Lastly, in our opinion, it is important to familiar-
ize with the size of the implant (available in medium 
and large sizes) in order to guarantee the lateral fixa-
tion with the Peek anchors at the level of the greater 
tuberosity.

For this reason we recommend to use a sterile 
needle as marker, determining accurately the bone 
compactness below the tendon. 

The final outcome is highly satisfying intraopera-
tively and the implant fixation with absorbable and 
Peek anchors is well-adhered to the underlying ten-
don. 

The postoperative protocol reflects our normal 
postoperative protocol following to rotator cuff repair. 

No complications occurred during first six weeks 
of follow-up. It would result interesting to assess the 
long-term clinical scores and the diagnostic assess-
ments (ultrasound or MRI study) of the implant inte-
gration with the native tendon. 

Conclusions

The use of the bio-inductive implant in the ar-
throscopic rotator cuff repair resulted easy, rapid and 
reproducible. In our opinion, it is indicated as a sup-
port in large lesions and in partial articular lesions with 
significant tissue degeneration of the rotator cuff. The 
absence of early complications, though the limited 
number of cases, results to be encouraging also consid-
ering the possible use in the daily practice.  

Although no current scientific evidences regard-
ing such implants exist, in selected cases and with the 
correct indications, the use of bio-inductive implant 
could represent an effective aid and an option in case 
of complex rotator cuff tears. 
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