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Background: This study is performed to evaluate anchor-related outcomes and complications after arthroscopic rotator cuff repair using 
30% b-tricalcium phosphate (b-TCP) with 70% poly lactic-co-glycolic acid (PLGA) biocomposite suture anchors. 
Methods: A total of 78 patients (mean age, 61.3 ± 6.9 years) who underwent arthroscopic medium-to-large full-thickness rotator cuff 
tear repair were enrolled. The technique employed 30% b-TCP with 70% PLGA biocomposite suture anchors at the medial row (38 pa-
tients, Healix BRTM anchor [Healix group]; 40 patients, Fixone anchor B [Fixone group]). The radiologic outcomes (including perianchor 
cyst formation or bone substitution) and anatomical outcomes of the healing failure rate were evaluated using magnetic resonance imag-
ing at least 6 months after surgery, the pain visual analogue scale at 3, 6 months, and final follow-up visit, and American Shoulder and 
Elbow Surgeons scores at least 1 year postoperatively. Anchor-related complications were also evaluated.
Results: The perianchor cyst formation incidence was similar for both groups (60.5%, Healix group; 60.0%, Fixone group; p=0.967), 
although severe perianchor cyst incidence was slightly lower in the Fixone group (15.0%) than in the Healix group (21.1%). There was no 
occurrence of anchor absorption and bone substitution. No differences were observed in the healing failure rate (13.2%, Healix group; 
15.0%, Fixone group; p=0.815) and functional outcome between groups (all p>0.05). Anchor breakage occurred in 5 patients (2 Healix 
anchors and 3 Fixone anchors); however, there were no major anchor-related complications in either group.
Conclusions: No differences were observed in the clinical outcomes of the Healix and Fixone groups, neither were there any accompa-
nying major anchor-related complications.
(Clin Shoulder Elbow 2018;21(1):22-29)
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Introduction

Rotator cuff tear is a common injury that causes pain and 
functional disability. With aging of the population and growing 
participation in sports activities, the incidence of rotator cuff tear 
has increased rapidly.1) Consequently, arthroscopic rotator cuff 
repair, a widely accepted treatment for full-thickness rotator cuff 
tears, is frequently being performed. The use of suture anchors 

is an integral part of arthroscopic rotator cuff repair, to provide 
fixation of the rotator cuff tendon to the bone. 

The initial suture anchors were made from metallic materi-
als; however, complications associated with the use of metallic 
anchors, such as loosening, migration, cartilage damage, dif-
ficulty with revision surgery, and interference with postoperative 
magnetic resonance imaging (MRI),2-4) led to the development of 
bioabsorbable suture anchors as an alternative. The advantages 
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of bioabsorbable anchors include their ability of being absorbed 
over time, reduced complications related to migration, less ar-
tifacts in MRI, and degree of tendon-to-bone repair similar to 
that of metallic anchors.5) However, bioabsorbable anchors have 
also been reported to cause anchor-related complications such 
as synovitis, osteolysis, intraosseous cyst formation, systemic al-
lergic response, and anchor breakage.6-9) Polyglycolic acid (PGA) 
polymers were first used as bioabsorbable anchors, but the rapid 
degradation of PGA and loss of strength at a short-term postop-
erative period soon resulted in their discontinuation.10) Thereaf-
ter, poly-L-lactic acid (PLLA) polymers, which have slower degra-
dation periods, were used. However, another concern that has 
arisen is that an excessively long period of degradation would 
not allow complete osseous replacement, and may form intraos-
seous foreign bodies.11) 

To control the degradation period of bioabsorbable anchors 
and to reinforce their mechanical properties, copolymers such 
as poly-D,L-lactide from L-lactide and D-lactide (PLDLA), and 
PLLA with PGA, have been developed.12) Further, biocomposite 
materials which blend with tricalcium phosphate (TCP), have 
also been manufactured to facilitate bone formation. These are 
expected to yield minimal tissue reaction, good bone ingrowth, 
and sufficient initial fixation strength and durability during the 
healing for rotator cuff repair.13) 

Considering a biocomposite suture anchor comprising 30% 
b-TCP and 70% poly-lactic-co-glycolic acid (PLGA), the Healix 
BRTM anchor (DePuy Mitek, Raynham, MA, USA) was devel-
oped. Several studies showed good results of the Healix BRTM 
anchor, especially in terms of biodegradation and perianchor 
cyst formation.14-16) Barber et al.14) showed the Healix BRTM an-
chor was completely degraded and no remnant was present 3 
years after implantation. In addition, Kim et al.15) reported that 
the Healix BRTM anchor decreased the severity of perianchor 
cyst formation after rotator cuff repair, and similarly Randelli et 
al.16) reported the Healix BRTM anchor showed excellent biologi-
cal efficacy, without causing significant cystic lesions at a mean of 
29 months after Bankart repair. 

Recently, a new biocomposite suture anchor for rotator cuff 
repair has been developed, comprising 30% b-TCP and 70% 
PLGA (Fixone anchor B; Aju Medical, Seoul, Korea); its biome-
chanical properties were reported to be satisfactory in both air 
and saline conditions.17) However, no clinical study has so far 
investigated the outcomes of using the Fixone anchor B.

This study was therefore undertaken to evaluate the anchor-
related outcomes and complications after arthroscopic rotator 
cuff repair using the newly developed Fixone anchor B, and to 
compare them with procedures using the Healix BRTM anchor. 
Since both have the same integral components, we hypoth-
esized that the Fixone anchor B would show as good clinical 
results as the Healix BRTM anchor.

Methods

Patients
Our study protocol was approved by the Institutional Review 

Board of Konkuk University Hospital (No. KUH1060114). All 
authors, their immediate family, and any research foundation 
with which they were affiliated did not receive any financial pay-
ments or other benefits from any commercial entity related to 
the subject of this article. This was a retrospective, comparative 
cohort study. Of the 338 patients who underwent arthroscopic 
repair for full-thickness rotator cuff tears at the authors’ hospital 
between December 2013 and September 2016, we included 
patients who underwent the repair surgery using biocomposite 
suture anchors comprising PLGA and b-TCP components at the 
medial row for medium-to-large-sized tears, had postoperative 
MRI scans at least 6 months after surgery, and various functional 
outcome measurements at least 1 year after surgery. The exclu-
sion criteria for patients were: use of other types of suture an-
chors at the medial row (n=121); presence of partial-thickness 
rotator cuff tears (n=23), small tears (n=21), massive tears 
(n=42), and isolated subscapularis tears (n=5); prior surgery on 
the shoulder being studied (n=6); and loss to follow-up within 1 
year after surgery (n=42). Partial, small, and massive tears were 
excluded since their repair methods were not uniformly suture 
bridge techniques, and we believe that the characteristics and 
course of recovery of massive tears differ from those of medium-
to-large tears.18) 

Finally, 78 patients (40 men, 38 women) with an average age 
of 61.3 ± 6.9 years (range, 45–75 years) were enrolled. The 
patients who fulfilled the inclusion criteria were divided into two 
series, based on the period in which they were treated. The first 
series consisted of patients who underwent surgery between 
December 2013 and November 2015 (n=38), and the second 
series were treated between December 2015 and September 
2016 (n=40). For the first 38 consecutive patients, we used the 

Fig. 1. Healix BRTM anchor (left; DePuy Mitek, Raynham, MA, USA) and Fix-
one anchor B (right; Aju Medical, Seoul, Korea).
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Healix BRTM Anchor (PLGA/b-TCP biocomposite; Healix group) 
for the medial row fixation, and the Fixone anchor B (PLGA/b-
TCP biocomposite; Fixone group) for medial row fixation was 
used for the next 40 consecutive patients (Fig. 1). The replace-
ment using the Fixone anchor B was considered from December 
2015 due to the increasing clinical and academic interests in this 
newly developed biocomposite anchor, and to assess whether 
the clinical outcomes of the in-country developed Fixone anchor 
B was as successful as the previously used Healix BRTM anchor 
having the same material composition. All patients underwent 
arthroscopic subacromial decompression with acromioplasty 
and complete rotator cuff repair using the suture bridge tech-
nique. The average age at the time of surgery was 61.6 ± 8.0 
years in the Healix group, and 61.1 ± 5.8 years in the Fixone 
group; the group comprised 20 men and 18 women in the Hea-
lix group, and 20 men and 20 women in the Fixone group. The 
mean follow-up period was 14.9 ± 6.4 months for the Healix 
group, and 13.2 ± 2.1 months for the Fixone group.

Demographic and Clinical Data
Various demographic and clinical factors that affect the bio-

composite anchor performance and clinical outcomes after sur-
gery include age, sex, symptom duration, bone mineral density, 
traumatic onset, steroid injection history, tear size, fatty infiltra-
tion of each rotator cuff muscle, number of anchors used, and 
concomitant biceps procedures; these factors were prospectively 
collected and evaluated. The bone mineral density was mea-
sured at the last outpatient visit before surgery, using dual energy 
X-ray absorptiometry, and the lowest T-score of the proximal 
femur and lumbar spine, except for the value for the Ward’s 
area of the proximal femur, was recorded.19) The tear size was 
measured arthroscopically using a calibrated probe at the time 
of surgery, and classified in accordance with the rating system 
of DeOrio and Cofield.20) The fatty infiltration of each rotator 
cuff muscle (supraspinatus, infraspinatus, and subscapularis) was 
evaluated using the preoperative MRI findings, in accordance 
with the criteria established by Goutallier et al.21) and modified 
by Fuchs et al.22) The demographic and clinical data of the two 
groups are summarized in Table 1, and there were no significant 

Table 1. Comparison of the Demographic and Clinical Data between the Two Groups

Variable Healix group (n=38) Fixone group (n=40) p-value

Demographics and medical history

   Age (yr) 61.6 ± 8.0 61.1 ± 5.8 0.763

   Sex (male:female) 20:18 20:20 0.816

   Symptom duration (mo) 21.7 ± 23.2 24.9 ± 21.1 0.521

   Bone mineral density (lowest T-score) -1.7 ± 0.9 -1.4 ± 1.3 0.451

   Traumatic event (yes:no) 14:24 11:29 0.377

   History of past steroid injection (yes:no) 10:28 16:24 0.200

Surgery related and anatomical variable

   No. of medial anchors used (1:2:3) 7:28:3 4:35:1 0.280

   Treatment of LHBT (none:tenodesis:tenotomy) 15:11:12 14:6:20 0.178

   Tear classification (medium:large) 22:16 24:16 0.835

   Tear size of anteroposterior dimension (cm) 28.2 ± 14.2 24.7 ± 11.2 0.272

   Amount of retraction (cm) 21.4 ± 15.1 20.9 ± 13.7 0.891

Fatty infiltration grade

   Supraspinatus 2.0 ± 1.0 2.0 ± 1.1 0.816

   Infraspinatus 1.8 ± 1.2 1.5 ± 1.0 0.279

   Subscapularis 1.3 ± 1.1 1.2 ± 1.1 0.637

Outcome related variable

   Preoperative VAS for pain 6.1 ± 2.2 6.3 ± 2.0 0.680

   Preoperative ASES score 56.4 ± 15.7 56.1 ± 17.9 0.930

Values are presented as mean ± standard deviation or number only. The Healix group includes patients who underwent arthroscopic rotator cuff repair using the 
Healix medial anchor (DePuy Mitek, Raynham, MA, USA), and the Fixone group includes patients who underwent the surgery using the Fixone medial anchor 
(Aju Medical, Seoul, Korea). Fatty infiltration is graded in accordance with the criteria by Goutallier et al.21)

LHBT: long head of the biceps tendon, VAS: visual analogue scale, ASES: American Shoulder and Elbow Surgeons.
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differences in every variable between both groups.

Surgical Procedures and Rehabilitation
All surgical procedures were performed by a single surgeon 

at a single institute, using a uniform surgical technique. Sub-
acromial decompression and acromioplasty were performed to 
create a flat acromion in all patients. Biceps tenotomy (n=32) or 
tenodesis (n=17) was performed on patients with dislocation, 
subluxation, and tears involving more than 50% of the long head 
of the biceps tendon or in cases of a symptomatic degenerative 
superior labral anterior and posterior lesion, depending on the 
age or activity level of the patients. No patient underwent distal 
clavicular resection or coracoplasty. The margin of the tear was 
debrided to obtain better-quality tendon tissues. For reattach-
ment of the rotator cuff tendons, a cancellous bone bed was 
prepared using a bur, until bleeding occurred. Procedures to mo-
bilize the tendon were performed if the mobility of the tendon 
was insufficient for repair. All patients underwent arthroscopic 
suture bridge repair, and all knots were tied securely by applying 
a self-locking, sliding knot. For the first 38 consecutive patients, 
a 4.5-mm Healix BRTM anchor was used for the medial row fixa-
tion, and for the next 40 consecutive patients, a 5.5-mm Fixone 
anchor B was used for the medial row fixation. For lateral row 
fixation, several lateral row fixation anchors, such as SwiveLock® 
C anchor (Arthrex Inc., Naples, FL, USA), Footprint anchor (Smith 
& Nephew, Memphis, TN, USA), Fixone Anchor K (Aju Medi-
cal), and Healix KnotlessTM (DePuy Mitek) were used, without 
specific indications for use.

Immobilization after cuff repair was maintained using an ab-
duction brace; the duration of immobilization ranged from 4 to 
6 weeks, and was based on the tear size measured at the time 
of surgery. Shrugging of both shoulders, active elbow flexion and 
extension, active forearm supination and pronation, and active 
hand and wrist motions were encouraged immediately after 
surgery. Active-assisted range of motion exercises were allowed 
after weaning off the brace. Muscle strengthening exercises were 
initiated at 9 to 12 weeks postoperatively. Sports activities and 
heavy labor were allowed after 6 months. The rehabilitation pro-
tocol was home-based and remained constant during the study 
period.

Outcome Evaluation
For the radiologic outcome, perianchor cyst formation and 

other anchor-related radiologic changes were assessed in post-
operative MRIs. Each MRI scan was obtained on a 3.0-T system 
(Signa HDx; GE Healthcare, Chicago, IL, USA) with a dedicated 
shoulder coil. The following MRI sequences were used: axial im-
ages obtained with T1-weighted spin echo sequences (repetition 
time [TR]/echo time [TE], 550–733/15–17 ms), and coronal and 
sagittal images obtained with T2-weighted spin echo sequences 
(TR/TE, 3,500–4,000/60–110 ms). The slice thickness was 4 

mm, with an interslice gap of 0 or 0.4 mm, and a field of view of 
16×16 cm. Perianchor cyst formation was graded in T2-weight-
ed coronal MRI scan according to the classification of Kim et 
al.23): grade 0 (G0), no fluid collection around the anchor; grade 
1 (G1), linear fluid collection around the anchor; grade 2 (G2), 
local collection of fluid around any location of the anchor; grade 
3 (G3), fluid collection around the entire length of the anchor 
and a cyst diameter less than twice the anchor diameter; and 
grade 4 (G4), cyst formation with a diameter larger than that in 
grade 3. In patients with 2 or more anchors, the anchor with the 
worst grade was used. In addition, any anchor-related radiologic 
changes, such as signs of bone substitution or anchor displace-
ment compared with the initial anchor position, were assessed 
using both MRI and X-ray images. 

For the anatomical outcome, the integrity of the repaired ro-
tator cuff was verified using MRI at least 6 months after surgery 
(7.8 ± 1.2 months in the Healix group, and 6.3 ± 0.9 months 
in the Fixone group) for all patients. A postoperative period of 6 
months is known to be appropriate for assessing secure tendon 
healing.21,24) An experienced musculoskeletal radiologist with 
over 10 years of experience, who was unaware of the present 
study, interpreted the MRI findings and evaluated the healing of 
the rotator cuff to the greater tuberosity.

Functional outcomes were evaluated by the pain visual 
analogue scale (VAS) score and American Shoulder and Elbow 
Surgeons (ASES) score for all patients. The pain VAS score was 
measured at 3 months, 6 months and final follow-up visit (at 
least 1 year postoperatively), and the ASES score was assessed 
at least 1 year after surgery (14.9 ± 6.4 months in the Healix 
group, and 13.2 ± 2.1 months in the Fixone group). The pain 
VAS was scored on a scale of 0 to 10, with 10 indicating the 
highest level of pain, and the ASES score consisted of a summa-
tion score using a 100-point system (50 points for daily function 
and 50 points for pain).

In addition, any complications related to the biocomposite 
medial anchors, such as anchor failure during the anchor inser-
tion to the bone, deep infection, exuberant non-septic bursitis 
or synovitis after surgery, extensive osteolysis, or systemic allergic 
responses, were recorded.

Statistical Analysis
The mean values were compared using the Student’s t-test 

Table 2. Changes in the Functional Outcomes after Surgery 

Variable Preoperative Postoperative* p-value

Pain VAS score 6.1 ± 2.1 1.2 ± 1.2 <0.001

ASES score 56.6 ± 17.1 91.1 ± 9.9 <0.001

Values are presented as mean ± standard deviation.
VAS: visual analogue scale, ASES: American Shoulder and Elbow Surgeons.
*At the final follow-up.
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for the continuous variables and the c2 test or Fisher’s exact test 
for the categorical variables, to determine the differences based 
on the kind of medial anchor used. The software IBM SPSS ver. 
23.0 (IBM Co., Armonk, NY, USA) was used for all statistical 
analyses, and p<0.05 was considered statistically significant.

Results

Functional Outcomes
All functional outcomes significantly improved after surgery 

using the 30% b-TCP with 70% PLGA biocomposite suture an-
chors (Table 2). There were no significant differences in the ASES 
score between the groups. In addition, both groups showed 
similar pain VAS scores at every evaluation (Fig. 2).

Radiologic Outcomes: Perianchor Cyst Formation
The overall incidence of perianchor cyst formation was 23/38 

(60.5%) in the Healix group, and 24/40 (60.0%) in the Fixone 
group; no significant difference was observed in the incidence 
assessed at 6 months postoperatively between the groups 
(p=0.967) (Fig. 3). Fig. 4 exemplifies a typical case without peri-
anchor cyst formation (grade 0) and one with severe perianchor 
cyst formation (grade 4). There was no sign of anchor absorption 
or bone substitution, and late anchor displacement or pull-out, 
in any patient of both groups.

Anatomical Outcome
Healing failure of the repaired tendon was seen in 5 patients 

(13.2%) in the Healix group and 6 patients (15.0%) in the Fix-
one group, with no significant differences between the groups 
(p=0.815). In both groups, each healing failure occurred at the 
lateral tendon-to-bone repair site, without remnant cuff tissues 
at the insertion site (type 1 retear1) according to the classification 

A B

Fig. 4. Typical cases illustrating (A) without 
perianchor cyst formation (grade 0), and (B) 
with severe perianchor cyst formation (grade 4).

Fig. 2. Comparison of pain visual analogue scale (VAS) scores after rotator 
cuff repair. The Healix group includes patients who underwent arthroscopic 
rotator cuff repair using the Healix medial anchor (DePuy Mitek, Raynham, 
MA, USA), and the Fixone group includes patients who underwent the sur-
gery using the Fixone medial anchor (Aju Medical, Seoul, Korea).
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Fig. 3. Distribution of the grade of perianchor cyst formation between the 
groups. Perianchor cyst formation is graded on T2-weighted coronal mag-
netic resonance imaging scan according to the classification of Kim et al.23)

G: grade, G0: no fluid collection around the anchor, G1: linear fluid collection 
around the anchor, G2: local collection of fluid around any location of the 
anchor, G3: fluid collection around the entire length of the anchor and a cyst 
diameter less than twice the anchor diameter, G4: cyst diameter larger than 
that in grade 3.
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of Cho et al.25)). The radiologic, anatomical and functional out-
comes are summarized in Table 3.

Complications
Overall, 2 Healix anchors and 3 Fixone anchors were broken 

at the anchor body during anchor insertion to the bone. One an-
chor from the Fixone group was so strongly secure, that it could 
not be pulled out after breakage. Hence, instead of removing it, 
we resorted to grinding the protruding portion of the anchor us-
ing a burr. The other 4 anchors were replaced with new anchors 
after additionally tapping the hard bone (all patients with anchor 
breakage showed excellent bone qualities where the anchor 
was inserted) using a threaded tapper instead of a non-threaded 
punch. There were no cases of deep infection, exuberant non-
septic bursitis or synovitis, severe osteolysis around the medial 
anchor, or systemic allergic responses in either group.

Discussion

In this study, we obtained similar clinical results for perian-
chor cyst formation incidence and anatomical and functional 
outcomes after arthroscopic rotator cuff repair of medium-to-
large-sized tears, using the Fixone anchor B and the Healix BRTM 
anchor. This seems to be a logical outcome, considering that 
components of the Fixone anchor (30% b-TCP and 70% PLGA) 
and the Healix anchor are similar. Moreover, there was no sig-
nificant complication that affected the outcome in either group. 

There were few incidences of anchor-related complications 
for these biocomposite suture anchors, which were not severe in 
nature. Previously, the early-stage bioabsorbable suture anchors 
were reported to cause severe anchor-related complications 
such as extensive osteolysis,26) severe inflammatory bursitis,27) 
late anchor dislodgment,28) premature degradation,10) or systemic 
allergic response.9) However, the biocomposite suture anchors 
used in this study, comprising 30% b-TCP and 70% PLGA, did 
not result in any severe complications, although there were sev-
eral occurrences of minor complications such as anchor break-
age, which could be solved immediately during surgery. The ma-
jor reason for the reported complications of the bioabsorbable 

suture anchors seems to be caused by the rapid degradation rate 
and low strength characteristics of PGA present in the bioab-
sorbable anchor.10) With the use of copolymers such as PLDLA 
or PLGA, most major complications seem to be resolved. Never-
theless, we observed that the problems of anchor breakage (5/78, 
6.4%) still existed in the 30% b-TCP and 70% PLGA copolymer 
biocomposite anchor used in this study. Anchor breakage in all 5 
patients occurred when we attempted to insert the anchor into 
a small punched hole against a hard bone with force. Hence, a 
careful approach for patients with hard bones may be needed 
to avoid such breakages. We recommend the use of a threaded 
tapper instead of a non-threaded punch for the hard bones.

In this study, the incidence of perianchor cyst was similar for 
both the Healix and the Fixone groups (p=0.967); however, the 
incidence was much higher in this study (60.3%) than in the pre-
vious study of Kim et al.23) who showed only 7.9% of incidence 
for b-TCP/PLGA biocomposite suture anchors. In addition, Bar-
ber et al.29) recently reported in their systematic review paper that 
the pooled incidence of cyst formation for b-TCP/PLGA biocom-
posite suture anchors was 4%. We think that this variation may 
have resulted from the difference in the MRI evaluation period. 
Kim et al.23) evaluated the perianchor cyst formation on MRI at 
a relatively later postoperative period of 12.6 ± 1.8 months as 
compared to our study (7.0 ± 1.3 months). In addition, the im-
age evaluation time of the review article of Barber et al.29) was 
much later, with a median 30 months follow-up. In a late postop-
erative period, the anchor inserted into the bone and the foreign 
body reaction because of the anchors may be more stabilized, 
and perianchor cyst formation may be consequently reduced. In 
this study, most of the perianchor cyst detected at a mean of 7 
months after surgery was grade 1 perianchor cyst (26/47 [55.3%] 
perianchor cyst), and we believe this lower grade perianchor cyst 
would disappear with time in accordance with the graft stabiliza-
tion, resorption and bony ingrowth. Furthermore, the difference 
of raters between studies or any measurement errors may also 
affect the measurement results. The evaluation of inter- and 
intra-rater reliabilities for the detection and grading of perianchor 
cyst formation is therefore required. In addition, no anchor in 
this study was absorbed or replaced by bones at approximately 

Table 3. Comparison of the Outcomes after Rotator Cuff Repair between the Groups

Variable Healix group (n=38) Fixone group (n=40) p-value

Pain VAS score at the final follow-up 1.3 ± 1.1 1.2 ± 1.3 0.727

ASES score at the final follow-up 91.1 ± 6.8 91.2 ± 11.2 0.969

Re-tear rate 5 (13.2) 6 (15.0) 0.815

Perianchor cyst formation (G0:1:2:3:4) 15:12:3:4:4 16:14:4:3:3 0.967

Values are presented as mean ± standard deviation, number (%), or number only. The Healix group includes patients who underwent arthroscopic rotator cuff 
repair using the Healix medial anchor (DePuy Mitek, Raynham, MA, USA), and the Fixone group includes patients who underwent the surgery using the Fixone 
medial anchor (Aju Medical, Seoul, Korea). Perianchor cyst formation is graded in accordance with the classification of Kim et al.23)

VAS: visual analogue scale, ASES: American Shoulder and Elbow Surgeons, G: grade.

http://www.google.co.kr/url?url=http://www.ases-assn.org/&rct=j&frm=1&q=&esrc=s&sa=U&ei=O2eHVaPfEoLp8AXsnblQ&ved=0CBMQFjAA&usg=AFQjCNE8g8tWB-ta0bp9hscRPiFKQf2J9Q
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7 months after surgery. This was also probably due to the early 
evaluation period, considering that PLGA copolymers are known 
to be absorbed between 18 and 24 months, and replaced by 
bone by 24 months after surgery.30) The evaluation of perianchor 
cyst formation using 30% b-TCP and 70% PLGA biocomposite 
anchor in a longer follow-up period, compared with that of other 
anchors with different components at various insertion points, 
would be the next step of our study. 

The current study has several limitations. First, there is the 
inherent limitation of this being a retrospective study, and not all 
patients who underwent arthroscopic repair of rotator cuff tear 
were included, owing to the strict inclusion criteria. This drop-
out from the cohort might have resulted in the risk of selection 
bias of which we were not aware. Second, because a single sur-
geon performed the surgery over a period of time, improvement 
of surgical technique may have affected the outcome. Third, the 
postoperative MRI findings were checked at a relatively early 
postoperative period of approximately 7 months after surgery. A 
long-term history or course of perianchor cyst was not confirmed 
in this study. In addition, the MRI examination period was not 
exactly similar between the two groups (7.8 ± 1.2 months in the 
Healix group, and 6.3 ± 0.9 months in the Fixone group), which 
may cause a subtle difference in the incidence and degree of 
perianchor cyst formation. Further studies with MRI evaluations 
and longer follow-up periods are therefore necessary. Fourth, 
we did not evaluate differences in the use of lateral row anchors 
between groups. The types and compositions of the lateral row 
anchors may affect outcomes differently or in relation to the 
medial row anchors. This could therefore be a topic of further 
study. Finally, we compared anchors with different designs (Healix 
anchor, dual thread design; Fixone anchor, uniform thread de-
sign) and different size (Healix anchor, 4.5-mm; Fixone anchor, 
5.5-mm). These differences in the design and size of anchors 
may affect the mechanical properties of anchors such as early 
micromotion and further perianchor cyst formation. In addition, 
since the differing anchor size indicates a different anchor mass, 
this may lead to a variation in the perianchor cyst formation, and 
in anchor resorption and bone substitution time. Further studies 
with the same design and size of anchors, as well as the material 
composition, are required. 

Conclusion

In conclusion, no differences were observed in any of the 
clinical outcomes between the Healix and Fixone groups, with 
no major anchor-related complications.
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