
Rotator cuff disease is one of the most common causes of 
shoulder pain and dysfunction. There are various methods 
used for surgical treatment of large rotator cuff tears. Even 
with appropriate surgical techniques and methods, com-
plete repair may not be achieved in large rotator cuff tears, 
and retears have been reported in 40% to 90% of cases.1-3) 
Although the clinical scores for pain relief, range of mo-
tion, and strength may improve after surgical repair, clini-
cal outcomes can be poor if a repair failed.4,5)
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Background: Arthroscopic rotator cuff repair using human dermal matrix allograft augmentation has been widely used. We as-
sessed the effect of acellular human dermal matrix augmentation after arthroscopic repair of large rotator cuff tears through a 
prospective, single-blinded, randomized controlled trial with a long-term follow-up.
Methods: Sixty patients with large-sized rotator cuff tears were randomly assigned to two groups. Patients in the control group 
underwent arthroscopic rotator cuff repair. Allograft patch augmentation was additionally performed in the allograft group. All 
patients were subdivided into a complete coverage (CC) group or an incomplete coverage (IC) group according to footprint coverage 
after cuff repair. Constant and American Shoulder and Elbow Surgeons (ASES) scores were assessed preoperatively and at final 
follow-up. Magnetic resonance imaging was also performed at the same time to evaluate the anatomical results.
Results: Forty-three patients were followed up for an average of 5.7 years. Clinical scores (Constant and ASES) increased signifi-
cantly at the last follow-up in both groups. The increase in ASES score in the allograft group was statistically significantly greater 
than that in the control group. The degree of Constant score improvement did not differ significantly between the two groups. The 
retear rate was 9.1% in the allograft group, which was significantly lower than that in the control group (38.1%). In the control 
group, the CC subgroup had a statistically significantly lower retear rate (16.7%) than did the IC subgroup. There were no retear 
cases in the CC subgroup of the allograft group.
Conclusions: Long-term follow-up of arthroscopic repair of large rotator cuff tears with allograft patch augmentation showed bet-
ter clinical and anatomical results. Footprint coverage after rotator cuff repair was an important factor affecting the retear rate. If 
the footprint was not completely covered after rotator cuff repair, allograft patch augmentation may reduce the retear rate.
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In recent years, there have been many studies to 
improve rotator cuff healing. Biological agents such as 
platelet-rich plasma and bone marrow aspiration have 
been studied and biological enhancement techniques have 
also attracted great attention.6) Extracellular matrix (ECM) 
has also been applied either to substitute for or augment 
rotator cuff repair, and acellular human dermal allografts 
have been widely used today. Patch augmentation can be 
attempted to resurface the uncovered footprint and to 
reinforce the repaired tendon.7) It is believed that the acel-
lular ECM has a three-dimensional protein structure and 
can serve as a scaffold and a biological stimulus to recruit 
host cells to a tendon-like matrix.8-10)

With regard to the potential benefit of the applica-
tion of human dermal matrix (HDM) in patients with 
rotator cuff tears, some studies have suggested that the use 
of a dermal matrix could improve the outcomes of rotator 
cuff repairs.7,11) However, most of the early studies regard-
ing the use of HDM for rotator cuff augmentation have 
faced shortcomings, such as a small sample size, short 
follow-up, retrospective design, and even a lack of clear 
inclusion and exclusion criteria.9,12-14)

The purpose of this study was to investigate the 
effectiveness of acellular HDM augmentation for ar-
throscopic repair of large rotator cuff tears in a prospec-
tive, single-blinded, randomized controlled trial with a 
long-term follow-up. We hypothesized that patients un-
dergoing surgical repair augmented with an allograft patch 
would demonstrate improvements in clinical and func-
tional outcomes.

METHODS
We conducted this study in compliance with the prin-
ciples of the Declaration of Helsinki. The protocol of the 
study and all procedures were reviewed and approved by 
the Institutional Review Board of Kangnam Sacred Heart 
Hospital, Hallym University College of Medicine (IRB No. 
2013-08-72). This study complied with clinical research 
practices. All patients provided informed consent prior 
to their participation after receiving an explanation of the 
procedure and aims of the study.

Patient Recruitment and Randomization
Between October 1, 2013, and February 28, 2015, 107 
consecutive patients who failed to respond to conservative 
management and continued to experience unacceptable 
pain and weakness in the affected shoulder were enrolled 
in this study. They were all outpatients of our hospital. 

The inclusion criteria were patients aged 30–70 years 
with a large (3–5 cm in width) chronic rotator cuff tear 
confirmed by preoperative magnetic resonance imaging 
(MRI). The exclusion criteria were as follows: (1) reopera-
tion due to retear, (2) operation in other body parts within 
6 months before and after rotator cuff repair, (3) any other 
associated shoulder lesion, and (4) other severe medical 
problems, such as malignancy, respiratory disease, and 
preexisting coagulopathy. Patients who refused to provide 
consent were excluded as well (Fig. 1).

After exclusion, a total of 60 patients were prospec-
tively and randomly assigned into two groups, each with 
30 patients, before rotator cuff surgery. Patients in group 
1 (control group) were treated with rotator cuff repair 
without allograft augmentation, and patients in group 2 
(allograft group) underwent surgery with acellular HDM 
augmentation. A randomization method using blocks of 
a predetermined size was applied so that the two groups 
of subjects were balanced. The block size was 4, and each 
block was randomly composed of two cases in the al-
lograft group and two cases in the control group. There-
fore, subjects were randomized into the groups in a 1 : 1 
ratio. Subjects were registered in the order in which serial 
numbers were assigned, and the operation was performed 
after confirming the assigned random number whenever 
subjects were registered. All randomization processes were 
performed by one of the researchers (GWL). 

Chronic rotator cuff tear patients

107 Inclusion criteria
Age 30 70 yr
Large tear size (3 5 cm in width)

60 Randomization

47 Exclusion criteria
Reoperation
Recent history of surgery
Other pathology
Refused consent

9 Dropout

30 Control group

21 Analysis

12 CC 9 IC

30 Allograft group

8 Dropout

22 Analysis

11 CC 11 IC

Fig. 1. The flowchart of patient enrollment in the study. CC: complete 
coverage, IC: incomplete coverage.
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Allograft Material
CGDerm (CGBio, Dae-woong Pharm, Seoul, Korea) is 
an acellular HDM derived from cadaveric skin. The epi-
dermis and dermal cells have been removed through the 
acellularization process. The thickness of the allograft 
product was 1.04–2.29 mm. It was cut to cover the foot-
print according to the size of the defect during operation. 
It met the safety criteria of the Ministry of Food and Drug 
Safety.15,16)

Surgical Technique
All the operations were conducted by the senior surgeon 
(KCN), with patients placed in the lateral decubitus posi-
tion under general anesthesia. Interscalene, brachial plex-
us, and suprascapular nerve blocks were not performed. 
A biceps long head tenotomy or tenodesis was performed, 
which was determined according to the patients’ activ-
ity level and needs and intraoperative findings. Adequate 
intra-articular release of rotator cuff was routinely per-
formed. After an examination of the glenohumeral joint, 
the arthroscope was placed in the subacromial space via 
the posterolateral portal. Subacromial decompression and 
acromioplasty were routinely performed when subacro-
mial bursitis was identified. After removal of the bursal 
tissue, the tear figuration was identified. Release of bursal-
side rotator cuff was performed. Footprints were prepared 
by removing a part of soft tissue and cortical bone.

A margin convergence technique was used as 
deemed necessary. A rotator cuff repair was performed us-
ing two medial anchors and two lateral anchors. Two 4.75 
mm BioComposite SwiveLock anchors (Arthrex, Naples, 
FL, USA) were used as medial anchors. The double pul-
ley technique was used to compress the rotator cuff into 
the footprint, using two suture strands form each medial 
anchor.17) The suture-bridge technique was used to repair 
the rotator cuff using the remaining two suture strands 
forming each medial anchor and two lateral anchors. 
Lateral anchors were used with two knotless 4.75 mm 
BioComposite SwiveLock anchors (Arthrex).18) After the 
repair procedure, the uncovered footprint defect size was 
measured using a probe with a scale bar. At this time, the 
degree of footprint coverage was evaluated.

In the allograft group, the HDM patch was aug-
mented, using the remaining sutures without the use of 
additional sutures. Four strands of each medial anchor 
were passed through the rotator cuff tendon and the al-
lograft patch. Depending on the shape of the rotator cuff 
tear, the suture strands of the medial anchors were used to 
repair in some cases, and in those cases, the sutures were 
not cut after the knot was formed. The remaining sutures 

were not cut and passed through the allograft patch. The 
double-pulley technique and suture-bridge technique 
were used in the same manner (Fig. 2). Prior to augmen-
tation, the allograft patch was rehydrated in sterile saline 
or lactated Ringer’s solution at room temperature. After 
rehydration, the allograft patch had a uniformly soft and 
pliable consistency within 3 minutes. The graft was cut to 
cover the medial 1 cm of the bone-tendon interface to the 
lateral end of footprint. 

Postoperative Management
An abduction pillow sling (20° of abduction and neutral 
rotation) was applied for all patients during a period of 6 
weeks after the surgery. Patients visited the outpatient clin-
ic regularly. They began performing pendulum exercises 1 
week postoperatively and active-assisted range of motion 
exercises 6 weeks after surgery. 

Evaluation
Preoperative demographic data including age, sex, body 
mass index (BMI), symptom duration (time from symp-
tom onset to surgery), drinking and smoking habits, and 
history of hypertension and diabetes were assessed. Func-
tional outcomes were evaluated using the Constant score, 
American Shoulder and Elbow Surgeons (ASES) score. 
Clinical examinations were performed preoperatively and 
at least 5 years (mean, 5.7 years) postoperatively. In addi-
tion, the anatomical results were simultaneously evaluated 
using MRI at the last follow-up of each patient.

A musculoskeletal radiologist (IY) with more than 

Medial

Lateral

Fig. 2. Arthroscopic view from the posterolateral portal after repair of the 
rotator cuff with allograft patch augmentation. 
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20 years of experience interpreted the MRI findings and 
determined the results. Fatty infiltration was measured ac-
cording to the Goutallier classification that was modified 
by Fuchs et al.19,20) According to the classification of Sugaya 
et al.,5) types IV and V were classified as retears.

All patients were subdivided into complete coverage 
(CC) or incomplete coverage (IC) subgroup according to 
footprint coverage after cuff repair during surgery (Fig. 
3). For accuracy, a senior surgeon (KCN) used a 5-mm 
marked probe to determine the footprint coverage intra-
operatively. The decision was agreed by the first assistant 
(JYK or GWL). CC was defined as > 50% of footprint 
coverage (repaired to the lateral end of footprint) and IC 
was defined as less than 50% of the footprint (repaired less 
than mid-half of footprint).21) In addition to common sur-
gical sequelae, patients were monitored for complications 
such as wound infection, foreign body reaction, or other 
complications related to allograft rejection.

Statistical Analysis
Based on previous studies that investigated the minimal 
clinically important difference in patients undergoing 
rotator cuff surgery, a sample size analysis was conducted 
using the Constant score (range, 0–100) as the primary 
outcome variable. Based on a two-sided significance level 
(α) of 0.05 and a power (β) of 0.90, it was assumed that the 
anticipated difference in the mean Constant score between 

the two groups would be 10.4 points and the common 
standard deviation (SD) would be 10.22) A sample size of 
at least 21 patients in each group was calculated. We es-
timated that 30 patients should be recruited, based on an 
anticipated dropout rate of 30%.

Demographic data were compared between the 
two groups, using independent Student t-test and Fisher’s 
exact test. Functional outcomes and fatty infiltration were 
compared before and after surgery using the dependent 
Student t-test. Clinical outcomes of CC and IC subgroups 
within each group were compared using nonparametric 
Mann-Whitey U-test. The retear rates between two groups 
and occurrence of retears regarding footprint coverage 
were evaluated using Fisher’s exact test. 

All data are presented as mean ± SD, with a p < 0.05 
set as the significance level. The statistical analyses were 
performed using IBM SPSS ver. 27.0 (IBM Corp., Armonk, 
NY, USA).

RESULTS
Demographic Data
Patients who were not available for follow-up were further 
excluded from the study. Total 17 patients were lost to fol-
low-up over the study period. The mean follow-up period 
was 5.7 ± 1.0 years. Twenty-one patients in the control 
group and 22 patients in the allograft group were followed 
up until the end of the study. Among the demographic 
data, age, sex, BMI, symptom duration, alcohol and smok-
ing use, hypertension, and diabetes mellitus showed no 
differences between the two groups. Preoperative func-
tional scores, tear size, and fatty infiltration of the rotator 
cuff showed no differences between the two groups (Table 
1).

Clinical Outcomes
The mean Constant scores improved from 58.2 ± 9.0 pre-
operatively to 66.8 ± 14.0 at the last follow-up in the con-
trol group (p = 0.036) and from 52.8 ± 18.4 to 71.1 ± 7.7 in 
the allograft group (p = 0.003). There were no significant 
differences in Constant score increase between the two 
groups (p = 0.053) (Table 2).

The mean ASES scores increased from 54.0 ± 17.1 
preoperatively to 70.8 ± 20.5 at the last follow-up in the 
control group (p = 0.001) and from 48.7 ± 19.7 to 78.9 ± 
12.8 in the allograft group (p < 0.001). The ASES score 
increase of the allograft group was significantly greater 
than that of the control group (p = 0.047) (Table 2). When 
power analysis was performed, β for the change in ASES 
score between the two groups was 0.895.

A B

C D

Fig. 3. Illustration of the rotator cuff repair with allograft patch augmentation. 
(A) Complete coverage (CC) in the control group. (B) Incomplete coverage (IC) 
in the control group. (C) CC in the allograft group. (D) IC in the allograft group.
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Fatty Infiltration
Supraspinatus fatty infiltration on MRI of the control 
group was 1.81 ± 0.51 preoperatively and 1.43 ± 0.98 at 
the final follow-up. It was 1.82 ± 0.66 preoperatively and 
1.73 ± 1.01 at the final follow-up in the allograft group. The 
difference between the two groups was not significant at 
the final follow-up (p = 0.294) (Table 2). Fatty infiltration 
of the infraspinatus and subscapularis, and the global fatty 
degeneration index did not change significantly, and the 
scores showed no differences between the two groups at 

the final follow-up (p > 0.05) (Table 2).

Retear Rate
According to the classification by Sugaya et al.,5) types IV 
and V were considered as retears. The retear rate of the 
control group was 38.1% and the allograft group had a low 
retear rate of 9.1% (Fig. 4). There was statistically signifi-
cant difference between the two groups (p = 0.034) (Table 
3). When power analysis was performed, β for retear rates 
between the two groups was 0.611.

Table 1. Comparison of Demographic Data between Two Groups

Variable Control group (n = 21) Allograft group (n = 22) p-value

Age (yr) 58.3 ± 7.0 60.2 ± 8.4 0.427

Sex (male : female)    7 : 14 7 : 15 1.000

BMI (kg/m2) 24.6 ± 4.5 24.2 ± 2.9 0.735

Symptom duration (wk) 15.4 ± 10.6 16.6 ± 21.9 0.827

Drinking alcohol 7 (33.3) 11 (50.0) 0.358

Smoking 3 (14.3) 1 (4.5) 0.345

Hypertension 7 (33.3) 6 (27.3) 0.747

Diabetes 2 (9.5) 3 (13.6) 1.000

Preoperative tear size

   Coronal plane (cm) 3.30 ± 0.44 3.46 ± 0.56 0.306

   Sagittal plane (cm) 3.06 ± 0.50 3.03 ± 0.51 0.823

   Coronal × sagittal (cm2) 10.28 ± 3.00 10.68 ± 3.50 0.685

Preoperative fatty infiltration*

   Supraspinatus 1.81 ± 0.51 1.82 ± 0.66 0.962

   Infraspinatus 1.24 ± 0.44 1.23 ± 0.43 0.935

   Subscapularis 1.10 ± 0.30 1.05 ± 0.21 0.533

   GFDI 1.38 ± 0.28 1.36 ± 0.21 0.849

Preoperative functional scores

   Constant 58.2 ± 9.0 52.8 ± 18.4 0.234

   ASES 54.0 ± 17.1 48.7 ± 19.7 0.351

Operation time (min) 110.9 ± 31.8 125.3 ± 24.1 0.100

Operative side, dominant : non-dominant 15 : 6 16 : 6 1.000

Biceps procedure 16 Tenotomy
  5 Tenodesis

16 Tenotomy
  6 Tenodesis

1.000

Subacromial decompression 19 (90.5) 19 (86.3) 1.000

Values are presented as mean ± standard deviation or number (%). 
BMI: body mass index, GFDI: global fatty degeneration index, ASES: American Shoulder and Elbow Surgeons.
*Fatty infiltration was classified according to Goutallier classification. 
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Footprint Coverage Assessment
In the control group, 12 patients were classified as the 
CC subgroup and 9 patients as the IC subgroup. In the 
allograft group, 11 patients were classified as the CC sub-
group and 11 patients as the IC subgroup. When clinical 
outcomes of the CC and IC subgroups were compared 
within each group, there were no statistically significant 

differences between the two subgroups (preoperative and 
last follow-up values and increases in ASES and Constant 
score).

On final follow-up MRI, in the control group, the 
CC subgroup showed a lower retear rate (16.7%) than the 
IC subgroup (66.7%) (p = 0.032) (Table 4). In the allograft 
group, the retear rate was 0% in the CC subgroup and 
18.2% in the IC subgroup (p = 0.476) (Table 4). The CC 
and IC subgroups of the allograft group had lower retear 
rates than those of the control group did, but these were 
not statistically significant (p = 0.214 and 0.065, respec-
tively) (Table 4). There was no specific difference in MRI 
findings among subgroups according to footprint cover-
age.

Complications
No nerve damage, wound infections, foreign body reac-
tions, or other complications related to rejection of the 
allograft were observed in this study. One patient with a 
retear in the control group underwent reverse total shoul-
der arthroplasty approximately 1 year after surgery.

DISCUSSION
Depending on the size of the rotator cuff tear, various 
treatment methods are available, from non-surgical treat-
ment to reverse total shoulder arthroplasty. ECM has re-
ceived great attention and various materials have been de-
veloped and used to reduce the high failure rate of rotator 
cuff repair and improve tendon healing. It is considered 

Table 2. Comparison of Functional Outcomes and Fatty Infiltration within Groups and between Two Groups

Variable
Control group (n = 21) Allograft group (n = 22)

p-value*
Preoperative Final p-value Preoperative Final p-value

Functional score

   Constant 58.2 ± 9.0 66.8 ± 14.0 0.036† 52.8 ± 18.4 71.1 ± 7.7 0.003† 0.053

   ASES 54.0 ± 17.1 70.8 ± 20.5 0.001† 48.7 ± 19.7 78.9 ± 12.8 0.000† 0.047†

Fatty infiltration‡

   Supraspinatus 1.81 ± 0.51 1.43 ± 0.98 0.088 1.82 ± 0.66 1.73 ± 1.08 0.605 0.294

   Infraspinatus 1.24 ± 0.44 1.05 ± 0.38 0.104 1.23 ± 0.43 1.18 ± 0.73 0.715 0.388

   Subscapularis 1.10 ± 0.30 0.81 ± 1.03 0.162 1.05 ± 0.21 0.68 ± 0.57 0.057 0.747

   GFDI 1.38 ± 0.28 1.10 ± 0.68 0.055 1.36 ± 0.21 1.19 ± 0.70 0.171 0.483

Values are presented as mean ± standard deviation.
ASES: American Shoulder and Elbow Surgeons, GFDI: global fatty degeneration index.
*p-values represent the level of significance in the comparison of the changes between the two groups. †Values with statistical significance (p < 0.05). 
‡Fatty infiltration was classified according to Goutallier classification.

A

D

C

B

Fig. 4. Postoperative T2 oblique sagittal magnetic resonance images. Intact 
rotator cuff in the control group (A) and in the allograft group (B). Retear of 
the rotator cuff in the control group (C) and in the allograft group (D).
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to enhance the repair strength by dispersing shear force at 
the repair interface.

There have been studies demonstrating benefits of 
structural augmentation in rotator cuff repair. In a human 
cadaveric model, Shea et al.23) evaluated enhanced rota-
tor cuff repair with strained reinforcement in the repair, 
which is similar to the protocol in our study. In that study, 
gap formation was decreased by 40% in the reinforced 
specimens compared to the control. The ECM-reinforced 
group showed a significantly higher ultimate load-to-fail-
ure compared with the control group, in which the ECM 
graft was estimated to afford a load of 35%. Other studies 
reported mechanical advantages of allograft material and 
augmentation.24,25) Additionally, allograft material can 
serve as cell signal molecules, chemoattractants, and cell 
binding sites for new infiltrating host cells capable of mod-
ulating the healing process at the site of implantation.26)

In another prospective, randomized controlled 
trial (level II study), Barber et al.9) evaluated the effect of 
HDM patch augmentation as in the current study. They 
demonstrated better functional outcomes of augmentation 
when compared with controls. They reported significant 
differences in the healing rate between the allograft group 
(85%) and the control group (40%) using gadolinium-en-
hanced MRI to evaluate rotator cuff healing. Gilot et al.11) 
reported the better ASES score improvement and lower 
retear rates after rotator cuff repair with ECM augmenta-
tion, compared to non-augmentation. Several studies have 
previously reported good clinical results with augmented 

rotator cuff repair, regardless of the operative procedure, 
approach method, repair technique, rotator cuff tear size, 
or revision.13,14,27-29) However, the quality of the evidence 
from these studies is limited as it is based on observational 
and minimally controlled studies. In the current study, 
the functional score and retear rate of the allograft patch 
group were improved similar to those in previous studies, 
which is considered more meaningful in that the patients 
were followed up for a long time.

For large or massive rotator cuff tears, it may not be 
possible to cover the entire area of the footprint, result-
ing in incomplete or partial repair. However, the contact 
zone and interface pressure between the tendon and bone 
should been maximized to improve healing or integrity. 
Two studies have reported that the incomplete footprint 
coverage showed a relatively low healing quality and a 
relatively high retear rate,21,30) similar to the results of our 
study. In the control group, the CC subgroup showed a 
significantly lower retear rate (16.7%) than did the IC 
subgroup (66.7%) (p = 0.032). The CC subgroup of the 
allograft group showed a lower retear rate (0%) than did 
the IC subgroup, but there was no statistically significant 
difference (p = 0.476). On the other hand, the CC and 
IC subgroups of the allograft group showed lower retear 
rates than those of the subgroups of the control group, but 
there were no statistically significant differences (p = 0.214 
and p = 0.065, respectively). It was assumed that this was 
because the sample size was not large enough for compar-
ing subgroups. We thought patch augmentation was more 

Table 3. Retear Rates of Two Groups

Variable Control group (n = 21) Allograft group (n = 22) OR (95% CI) p-value

Intact 13 (61.9) 20 (90.9) 4.190 (1.003–17.501) 0.034*

Retear   8 (38.1)   2 (9.1)

Values are presented as number (%) unless otherwise indicated.
OR: odds ratio, CI: confidence interval.
*Statistical significance (p < 0.05). 

Table 4. Retear Rates Regarding Footprint Coverage after Cuff Repair

Group
Control group (n = 21) Allograft group (n = 22)

CC (n = 12) IC (n = 9) OR (95% CI) p-value CC (n = 11) IC (n = 11) OR (95% CI) p-value

Intact 10 (83.3) 3 (33.3) 2.500 
(0.959–6.516) 0.032*,†

  11 (100) 9 (81.8)
- 0.476*

Retear   2 (16.7) 6 (66.7) 0 2 (18.2)

Values are presented as number (%) unless otherwise indicated.
CC: complete coverage, IC: incomplete coverage, OR: odds ratio, CI: confidence interval.
*p-values represent the level of significance between the retear rate of the two subgroups within group. †Statistical significance (p < 0.05).
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important if coverage was incomplete after repair. We also 
hypothesized that the incompletely repaired footprint was 
covered by the graft and that it was biochemically bound 
to the rotator cuff. However, there were no studies evalu-
ating the relationship between footprint coverage and 
allograft augmentation. We believe that further studies 
with a larger number of patients are needed to identify the 
relationship between footprint coverage and the allograft 
in the future. 

Our study has some limitations. First of all, the 
sample size was small. The sample size of this study was 
adequate to identify statistical differences in Constant 
scores (primary outcome), which is comparable to that of 
the study by Barber et al.9) (total 42 patients), who report-
ed sufficient power to support their retear rate differences 
between two groups. However, in the current study, β for 
retear rates between the two groups was 0.611. We think 
that a large sample size will be required to obtain sufficient 
power in future studies. Second, there is a possibility of 
selection bias in the subdivision process according to the 
footprint coverage area. Third, the amount of DNA re-
maining in allograft has not yet been studied. Remaining 
DNA may cause an inflammatory response, which may 
affect pain or tendon healing, although no serious side ef-
fects occurred in this study.

Long-term follow-up of arthroscopic repair of 
large rotator cuff tears with allograft patch augmenta-
tion showed better clinical and anatomical results than 
did non-augmentation. Footprint coverage after rotator 

cuff repair is an important factor affecting the retear rate. 
Although no statistical significance was observed in the 
current study, if the footprint is not completely covered 
after rotator cuff repair, allograft patch augmentation may 
reduce the re-tear rate. Relevant research seems to be nec-
essary.
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