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Abstract:

Background:

It is generally accepted that rotator cuff repair gives satisfactory results in the long term, although most studies have so far shown a
fairly high rate of structural failure or re-tear. The purpose of this review study is to assess whether failure of the repaired cuff to heal
could negatively affect the functional outcome.

Methods:

This article includes an extensive Internet PubMed based research in the current English-language literature including level I to level
V studies as well as systematic reviews.

Results:

According to this extended study research, the results are mixed; certain reports show that patients with a healed rotator cuff repair
have improved function and strength compared to those with structural failure, whereas other studies support the generally perceived
concept that tendon re-tear does not lead to inferior clinical outcome.

Conclusion:

Further high-level prospective studies with larger numbers of patients and longer follow up are needed to overcome the current
debate over function between healed and failed rotator cuff repairs.
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INTRODUCTION

Rotator  cuff  repair  can  reliably  improve  shoulder  function  and  decrease  pain  with  both  open  and  arthroscopic
techniques. Several biomechanical studies have demonstrated that double-row transosseous equivalent repair techniques
result  in  stronger  initial  fixation  of  tendon  to  bone,  which  may  lead  to  improved  healing  of  the  rotator  cuff  [1].
Interestingly, despite the evolution of repair techniques and the development of instrumentation and suture anchors, the
rate of unhealed or recurrent rotator cuff tears remains relatively high (in many  studies  >20%).  Furthermore,  previous
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studies attempting to correlate patient outcome to structural integrity of the rotator cuff repair have not demonstrated
definitive results [2, 3].

It  is  universally  accepted  that  most  patients  treated  with  rotator  cuff  repair  do  well  regardless  of  the  structural
integrity of the repair. There are studies in the literature suggesting that patients with a re-rupture after rotator cuff
repair  still  have  significant  improvement  compared  with  their  preoperative  state  [4  -  7].  The  re-rupture  usually  is
smaller than the original tear, and the structural failures are tolerated well, with satisfactory pain relief and functional
improvement, including abduction strength. However, several other reports have shown a direct correlation between the
postoperative clinical outcome and anatomic healing of the rotator cuff [8 - 13]. There is still lack of high-level double
blinded prospective studies that directly assess the impact of rotator cuff re-tear on the functional outcome. The aim of
our study is to review the highest-level studies available that report both the structural integrity of the repaired rotator
cuff and the patient’s clinical outcome. The hypothesis was that failed rotator cuff repair would result in suboptimal
clinical outcome compared with structurally healed repair.

FACTORS PREDICTING ROTATORS CUFF RE-TEAR RATE

There  are  several  factors  that  seem  to  increase  the  risk  of  rotator  cuff  re-tear  after  surgical  repair,  open  or
arthroscopically. The difficulty for researchers is to assess the statistical significance of each of them separately. Older
age, larger tear size, thickness of tear, greater muscle-tendon unit retraction and poor muscle quality have all seemed to
negatively affect tendon healing [14, 15]. With regards to the tear size, both the anteroposterior and mediolateral tear
length  also  seem  to  affect  the  incidence  of  recurrence  [16].  Tear  size  areas  <2cm2  have  higher  healing  rates  and
successful  rotator  cuff  integrity  maintenance  than  those  with  >6cm2  [17].  We  should  also  mention  that  there  are
published studies that compared the outcomes after arthroscopic repair of partial versus small or medium-sized full-
thickness rotator cuff tears [1, 18], which have shown that the clinical outcome and retear rate after repair of partial-
thickness rotator cuff tears are similar to those after repair of full-thickness tears.

Numerous studies have shown that fatty degeneration [19 - 21] of the rotator cuff muscle negatively affects tendon
healing. Most of them show a statistically significant correlation between the level of fatty infiltration and the rate of re-
rupture  in  the  long-term  period  [21,  22].  Especially  the  presence  of  atrophy  at  the  infraspinatus  and  the  reduced
acromiohumeral distance seem to be the most important parameters [23]. In addition, the intensity and type of daily
activities could play a significant role; thus high re-tear rates have been observed in heavy worker groups [24, 25].
Revision surgery has probably higher possibility of failure than primary repair and is associated with increased pain,
impaired overhead function, less passive motion, diminished strength, and less overall satisfaction with poorer overall
shoulder function [26].

Smoking,  osteoporosis,  diabetes  and  hypercholesterolemia  can  all  negatively  affect  tendon  healing  [14].  The
presence of diabetes does not seem to affect range of motion, pain and function of the shoulder. However, sustained
hyperglycemia increases the possibility of anatomic failure at the repaired site, whereas an effective glycemic control is
probably associated with better overall results [27].

The duration of shoulder immobilization [28] is also a significant predictor factor for structural failure. The results
of various studies showed lower re-tear rates and better clinical scores in patients treated with immobilization for 8
weeks compared to those treated with immobilization for 4 weeks. Meta-analysis of 37 studies [29] not only approved
this correlation but also found that in both small and large rotator cuff tears early active range-of-motion (ROM) was
associated with increased risk for post-operative failure compared to late onset of active ROM exercises. Nevertheless,
there are some level I and level II randomized control trials comparing prolonged immobilization with early initiation of
passive motion exercises that found no significant difference in healing rates, ASES, SST, Constant and VAS scores
postoperatively [30].

DOES THE TECHNIQUE AFFECT ROTATOR CUFF HEALING RATE? (Table 1)

More recently, investigators have attempted to correlate the integrity of the arthroscopic repair with postoperative
function and have demonstrated widely varying results, with generally high failure rates [20, 31]. This observation has
led  to  the  design  of  a  number  of  studies  in  order  to  analyze  various  repair  techniques  and  to  compare  open  and
arthroscopic repair including both single-row and double-row techniques.

Double-row repairs seem to be biomechanically stronger compared with transosseous or single-row repairs at least
for all tears greater than 1 cm [32]. However, there are meta-analyses which claim that double-row technique did not
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lead to a statistically significant improvement in clinical performance or radiographic healing after a long-term follow
up [33]. In addition a few level I and level II studies [34] which compared functional outcome and structural integrity
between these two techniques showed that single-row repairs achieved similar clinical outcomes to those after double-
row repairs, although there was a trend toward a lower re-tear rate with the double-row technique. Biomechanically this
seems to be important only for specific groups of patients such as athletes, young people and heavy workers, who want
to  maintain  the  muscle  strength  of  the  rotator  cuff  to  a  similar  level  to  that  before  the  tear  [17].  At  this  point  it  is
important to notice that double row techniques with excessive tension may lead to rupture at the muscolotendinous
junction [5, 15, 35, 36]. According to several studies, suture-bridge technique leads to better functional outcomes, lower
rates of re-tear and higher patient  satisfaction compared with the traditional  double-row technique in full-thickness
rotator cuff tears [37, 38].

Table 1. Comparison of re-tear rates for different rotator cuff repair techniques.

Author Year Level of
evidence

Sample Follow-up Technique Outcome Re-tear
rate

Comparison

Shen et al. [30] 2014 Systematic
review, meta-
analysis

428 patients/6
studies

>6 months
(different
for each
study)

Single-row vs
double-row

ASES, Constant,
UCLA

Risk ratio
for double-
row
1,71(95%
CI)
RR for
single-row
2,16 (95%
CI)

1) Functional scores: no
difference between single
and double row technique
2) Double-row technique
decreased the incidence
of re-tears (especially
partial-thickness)
compared to single-row
3) No difference to
clinical outcome between
the 2 techniques

Kim et al. [33] 2014 Cohort study
level III

65 patients with
retear after full-
thickness rotator
cuff tear repair

>6months Single-row
technique
(SRT)
Suture-bridge
technique
(SBT)
Knotless
suture-bridge
technique (K-
SBT)

MRI at least
6months
postoperative
Type 1: unhealed
tendons
Type 2: medially
ruptured tendons
with a healed
footprint
Type 3: unable to
classify

- 1) 21 patients SRT
 22 patients SBT
 22 patients K-SBT
2) Type 1: 71,4% in SRT
 40,9% in SBT
 54,5% in K-SBT
 Type 2: 23,8% in SRT
59% in SBT
 40,9% in K-SBT
3) No significant
difference between 3
groups (p=0,195)
4) Significant difference
between SRT and SBT
groups alone (p=0,049)
5) No significant
differences for either type
1 (p=0,121) or type 2
retears (p=0,064) among
3 groups
6) No significant
differences in type 1
(P=0,281) or type 2 full-
thickness re-tears
(P-0,117) among 3
groups
7) In pairs group
comparison, significant
difference in type 2 full-
thickness re-tears
between SRT and SBT
groups alone (P=0,037)
8) Conclusion: SBT has
different retear pattern
than SRT, K-SBT retear
pattern is no different
from that of SRT
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Author Year Level of
evidence

Sample Follow-up Technique Outcome Re-tear
rate

Comparison

Nho et al. [7] 2009 Level III,
systematic
review of levels
I to III

All studies from
1966 to 2008
which compare
SRT to DRT
Excluded the
studies that lacked
comparison group
(case series)-only 5
studies remained

- - - - 1) No clinically
significant differences
between SRT and DRT
2) Some studies report
that DRT may improve
tendon healing

Mascarenhas
et al. [60]

2014 Level II,
systematic
review of level I
and II studies

8 meta-analyses (4
level I and 4 level I
and II studies)

- SR, DR Oxman-Guyatt
scores

- 1) 6 meta-analyses no
difference between SR
and DR for patient
outcomes
2) 2 favored DR vs SR
for tears >3cm
3) 2 no structural healing
differences between DR
and SR
4) 3 DR superior to SR
for tears>3cm
5) 2 DR superior to SR
for all tears
6) 4 had Oxman-Guyatt
scores<3 = major flaws

ASES: American Shoulder and Elbow Surgeons, DRT: double-row technique, K-SBT: knotless suture-bridge technique, RR: risk ratio, SBT: suture-
bridge technique, SRT: single-row technique, UCLA: University of California at Los Angeles

Use of platelet rich plasma is another adjunctive technique which is used along with tendon repair particularly in
massive tears and revision cases, but unfortunately there is still lack of robust evidence to support the wide use of it.
Further research is needed to identify effective biologically directed augmentations that will improve structural healing
[39]. In this effort to improve the biological environment at the surgical site, studies have been conducted to assess the
significance of multiple channeling in the greater tuberosity in an effort to achieve enhanced healing by the presence of
mesenchymal stem cells [40, 41]. Postoperative results showed that although the re-tear rate was significantly lower in
the groups with the addition of multiple channels, there is no significant difference in clinical outcomes for the patients.

Finally, different healing tissue has been observed after the various techniques used. There are a lot of studies that
claim differences, according to the technique, to the expression of type I and III collagen in the tendon-to-bone junction
that  affects  healing  process  and  re-tear  rate  [1,  42].  It  seems  that  type  III  collagen  was  detectable  for  longer  time
postoperatively in single-row patients group than in double-row patients group. An important observation is that the
increase in the expression of type II collagen and clusters of chondrocytes were observed only in the double-row group
after the operation.

Recent studies that analyze whether or not there is statistically significant difference between repair techniques of
rotator cuff tears are included in Table 1.

CLINICAL STUDIES SHOWING BETTER RESULTS IN PATIENTS WITH HEALED REPAIR (Table 2)

Recurrent or persistent defects after rotator cuff repair (RCR) are common. Retears have been documented in 13%
to 57% of patients after open repair [43, 44]. Goutallier et al. [21] stated that if the fatty degeneration index is 2 or less,
open tension-free tendon-to-bone suture repair is effective functionally and structurally, if the repair remains intact after
1 year. After repair of tears smaller than 3 cm, both open and arthroscopic RCR provided reliably satisfactory clinical
results, with a high rate of cuff integrity evident after both types of repair at a minimum of 1 year postoperatively. In
tears larger than 3 cm, cuff integrity was greater after open than arthroscopic repair. Many authors have found that
chronic and massive rotator cuff tears have a high likelihood for re-tear after either open or arthroscopic technique used
[6, 16, 23, 24, 45].

In a level IV study, Vastamaki et al. [46] studied long-term cuff integrity after open rotator cuff repair and tried to
determine  whether  their  findings  correlated  with  clinical  and  functional  results.  They  retrospectively  evaluated  67
patients using MR arthrography with a minimum follow-up of 16 years. Their results showed a re-tear rate of 94% with
concomitant fatty infiltration and a direct correlation between clinical results and cuff integrity: patients with an intact
rotator cuff or a small re-tear (< 4cm2) had greater strength than patients with larger re-tears.

(Table 1) contd.....
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Table 2. Clinical studies showing better results in patients with healed rotator cuff repair compared to structurally failed
repair.

Author Year Level of
evidence

Sample Follow-up Technique Outcomes Conclusion

Vastamäki  et al.
[46]

2013 Level IV,
therapeutic
study

67 patients
Mean age
52 years

Minimum 16
years
Range 16-25
years

Open repair MR arthrography 1) Re-tear rate 94%, Mean size of re-
rupture (3,5x3,6cm)
2) 6% partial tear of supraspinatus
3) Fatty infiltration in supraspinatus and
infraspinatus tendons
4) Active external rotation and forward
flexion, strength of flexion, abduction
and external rotation were better in
patients with intact rotator cuff or small
re-tear <4cm
5) Cuff integrity correlated with
functional results several years
postoperatively

Park et al. [47] 2013 Retrospective
level IV study

36 patients
with
massive
tear

37,6 +/- 8,9
months

Arthroscopic
suture bridge
repair

US (4.5, 12 and 24
months
postoperative)
ASES, ROM,
Constant and
muscle power

1) 25% recurrent tear, 75% complete
healing
2) All functional scores improved, but
the re-tear group (especially with large
size) had poorer outcome than healed
group (ASES P=0.005, Constant
P=0.175)
3) Fatty degeneration of supraspinatus
preoperatively associated with high re-
tear rate

Zumstein et al.
[45]

2008 - 27 patients
with
massive
tear

9.9 years Open repair Constant score
Radiographs and
MRI

1) Re-tear rate 57% at 9.9 years and
37% at 3.1 years
2) Patients with an intact repair had
better absolute and relative Constant
score and abduction strength than those
with failed reconstruction
3) Re-tear size increased from the initial
4) Supraspinatus and infraspinatus
muscle fatty infiltration increased
5) Acromion index higher in re-tear
group than intact group

Yoo et al. [3] 2013 Level III cohort
study

81 patients 29.7 months - SF-36 scores,
UCLA, ASES

1) 56/81 in healed group
25/81 in re-tear group
2) Clinical scores were significantly
improved in both groups but
significantly higher in the healed group

Kim et al. [49] 2014 cohort 180
patients

At least 1
year

- US
ASES, SST

1) Clinical scores significantly poorer in
the re-tear group (p<0,05)
2) Patients with a re-tear, non-anatomic
factors including younger age, lower
educational level and heavy workers
were associated with poorer outcomes

Lafosse et al.
[50]

2007 - 105
patients

- Arthroscopic
double-row
repair

MRI arthrography,
CT
Constant score,
muscle strength,
ROM

1) Superior clinical outcome in patients
with healed repairs but not statistically
significant
2) Pain relief in healed group
(statistically significant p=0,014)

ASES: American Shoulder and Elbow Surgeons, CT: computed tomography, MRI: magnetic resonance imaging, ROM: range of motion, SST: simple
shoulder test, UCLA: University of California at Los Angeles, US: ultrasound

Park et al. [47], in a retrospective level IV study including 36 patients with massive rotator cuff tears, evaluated the
clinical and ultrasonographic outcomes of arthroscopic suture bridge repair. Their findings showed a 25% failure rate
with larger re-tears leading to poorer functional outcomes compared with patients with smaller ones. Kim et al. [48], in
a level III case control study including 66 patients, evaluated clinical outcomes and MRI findings after arthroscopic
suture bridge repair of massive rotator cuff tears. Their results showed a 42.4% re-rapture rate at a mean follow-up of
25.4  months  with  clinical  scores  in  the  completely  healed  group  being  significantly  better  to  those  with  failure
recurrence (p<0.05). They also found that higher degree of fatty infiltration and greater degree of tendon retraction were
the two most important negatively associated factors.
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Zumstein et al. [45], in a long-term clinical study, evaluated clinical outcomes and structural integrity after open
repair of rotator cuff tears (mean follow-up 9.9 years). They found a re-tear rate of 57%, with patients in the healed
group achieving significantly better results than those with a failed reconstruction. They also noted that lateral extension
of the acromion was a risk factor for recurrence.

Kim et al. [49] examined 180 patients performing ultrasonography to evaluate rotator cuff integrity and found that
patient satisfaction, ASES and SST scores were significantly poorer in the re-tear group (p<0.05). Similarly to other
studies the structural failure was approximately 26% but interestingly all three scores were significantly better in the
oldest age category (p<0.05). Contrary to the generally perceived concept, their results imply that non-anatomic factors
including  younger  age,  lower  education  level,  and  a  Workers'  Compensation  claim  were  associated  with  poorer
outcomes.

Finally, Lafosse et al. evaluated a series of 105 patients undergoing arthroscopic double-row rotator cuff repair. The
authors assessed the functional and anatomic results based on computed tomography or MRI arthrography in order to
determine the postoperative tendon integrity [50]. The evaluation included determination of pain, strength, range of
motion and Constant scores pre and postoperatively. In order to determine the impact of a failed repair on the clinical
outcome, the authors directly compared the measured clinical parameters between patients with intact rotator cuff repair
and those with structural failure. They concluded that the clinical outcome was superior in patients with healed repairs,
although not statistically significant. Interestingly, pain was the only parameter in which a statistical significance was
noted (p=0.014).

CLINICAL  STUDIES  SHOWING  NO  DIFFERENCE  IN  CLINICAL  OUTCOME  BETWEEN  PATENTS
WITH HEALED AND STRUCTURALLY FAILED ROTATOR CUFF (RC) REPAIRS (Table 3)

Jost et al. [44] in a prospective study tried to evaluate the clinical outcomes of a consecutive series of rotator cuff re-
ruptures  after  repair.  They  concluded  that  patients  with  a  re-rupture  after  rotator  cuff  repair  still  had  significant
improvement compared with the preoperative state. The post-operative defect usually was smaller than the original tear,
and the structural failures were tolerated well, with good pain relief and functional improvement, including abduction
strength.  These  findings  suggest  that  the  potential  for  structural  failure  should  not  be  considered  to  be  a  formal
contraindication to an attempt at rotator cuff repair if optimal functional recovery is the goal of treatment.

Table  3.  Clinical  studies  showing  no  difference  in  clinical  outcome  between  patients  with  healed  and  structurally  failed
rotator cuff repairs.

Author Year Level of
evidence

Sample Follow-up Technique Outcomes Conclusion

Jost et al. [44] 2000 Prospective 20 patients
(mean  age  59
years)

- Open repair MRI evaluation 1) 16/20 patients smaller re- rupture
2) Fatty degeneration of SS and IS,
atrophy of SS and GH osteoarthritis
progressed significantly
3) Clinical outcome significantly
correlated with postoperative tear,
stage of postoperative fatty
degeneration of IS and SSC,
postoperative acromiohumeral
distance, postoperative GH
osteoarthritis (p<0,05)
 Finally: significantly decreased
pain (p=0,0026) and improved
function (p=0,0005) and strength
(p=0,0137) despite failure of repair

Voigt et al.
[35]

2010 Level IV 51 patients 12 months Arthroscopic
suture bridge
repair of
supraspinatus

MRI
SST and Constant
score

1) Re-tear rate 28,9% with no
significant difference in clinical
outcome between intact R.C. and
re-tear group, but structural failure
is not compatible with clinical
failure
2) Age>60 negatively influenced
tendon healing
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Author Year Level of
evidence

Sample Follow-up Technique Outcomes Conclusion

Kim et al. [37] 2012 Retrospective 77 patients - Arthroscopic
suture bridge
repair of full
thickness cuff
tears

MRI
U/S
UCLA, ASES,
Constant-Murley
scores

1) Postoperative clinical outcomes
improved in all patients without
difference between healed R.C. and
structural failure (p=0,438, p=0,625
and p-0,898 for UCLA, ASES and
Constant score

Rhee et al. [51] 2014 Level  III  case-
control  study

238 patients
(two
groups>70
years old and
<70 years old)

Short mean
follow-up
(at least 6
months)

- MRI 1) Both groups significant
improvement in clinical outcomes
with no significant difference
between (p=0,161)
2) Retear rate 39,8% <70, 51,1%
>70
3) Retear rate increased
significantly depending on
intraoperative size but not on age
4) No comparison of the functional
outcome between re-tear and intact
R.C. groups

McElvany
et al. [2]

2015 Systematic
review and meta-
analysis

- At least 6
months

All techniques Radiological 1) Mean re-tear rate 26,6%
2) Clinical outcomes were
improved both in re-tear and in
intact R.C. group
3) Re-tear rate associated with
greater degree of fatty infiltration,
larger tear size, advanced age and
double-row repairs

Lubiatowski
et al. [53]

2012 Retrospective
study  of  111
cases

111 cases At  least  6
months

All techniques UCLA, ASES and
SST scores
Radiological

1) No significant difference in
shoulder scores and patients’
satisfaction depending on quality of
healing
2) Incomplete R.C. healing in 26%
of cases
3) R.C. integrity after open or
arthroscopic repair did not seem to
affect clinical scores although
recurrent tears may result in lower
muscle strength, endurance and
active motion

Russell et al.
[61]

2014 Systematic
review and meta-
analysis  of  Level
I  and  Level  II
studies

14 studies (861
patients)

At  least  1
year

All techniques UCLA,  ASES,
Constant  score

1) Not clinically important
improvement regardless of the
structural integrity of the repair
2) Patients with intact repairs
significantly greater strength in
forward elevation and external
rotation to those with retears

Choi et al. [54] 2012 Comparative
study

41
arthroscopic
rotator  cuff
repair

28 months
(average)

Double-pulley
suture  bridge
repair

ASES,  Constant
score,  UCLA

1) Retear rate 19,5%
2) 75% within 6 months after
operation and 25% >1year
3) Functional and clinical
improvement independent of tear
size and R.C. integrity

Kim et al. [49] 2014 Level  IV
retrospective
study

24  patients
with  full
thickness
rotator  cuff
tear

- - MRI  and  ultrasound
scan
ASES,  VAS,  UCLA,
Constant-Murley,
ROM

1) Retear rate of 47,8% (smaller
size than the initial)
2) No significant difference in
clinical results between intact and
retear group

(Table 3) contd.....
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Author Year Level of
evidence

Sample Follow-up Technique Outcomes Conclusion

Sugaya et al.
[52]

2007 Level IV study 106 patients At  least  6
months

Arthroscopic
double-row
rotator cuff repair

MRI  and
ultrasonography

1) Arthroscopic double-row rotator
cuff repair improved integrity
compared with open and mini-open
repair
2) Re-tear rates depend on initial
tear size
3) Functional improvement
depends on initial tear size
4) Function of R.C. remains even
when small R.C. defects are
recognized postoperatively by MRI

Paxton et al.
[56]

2013 - - 10 years - ASES,  SST  and
Constant  scores
Ultrasound

Clinical improvement to those
patients despite re-tear
Conclusion: no structural healing is
critical for massive tears due to the
long-term satisfactory results at
least in older patients

Moraiti et al.
[55]

2015 Multicenter,
prospective,
comparative
study  of  40
patients  <50
years
and 40 >70 years
Level  IV
therapeutic  case
series

80 patients 1 year Arthroscopic
repair

MRI and ultrasound
Constant  and
modified  Constant
scores,  patients’
satisfaction

1) Healing rate lower in the older
age group which was characterized
by greater retraction in frontal
plane and greater fatty infiltration
2) Functional outcome and
satisfaction equal to both groups

ASES: American Shoulder and Elbow Surgeons, GH: glenohumeral, IS: infraspinatus, MRI: magnetic resonance imaging, R.C.: rotator cuff, SS:
supraspinatus, SSC: subscapularis, SST: Simple Shoulder Test, UCLA: University of California at Los Angeles, VAS: visual analog scale

Voigt et al. [35], in a retrospective level IV clinical study including 51 patients who had undergone an arthroscopic
suture bridge repair of supraspinatus tear, evaluated structural integrity by MRI scan 12 months postoperatively and
assessed  clinical  improvement  by  SST  and  Constant  scores.  Their  results  showed  a  re-tear  rate  of  28.9%  with  no
significant difference in the clinical outcome between the intact and non-intact repairs suggesting that structural failure
is not identical to clinical failure.  They also noted that patient age more than 60 was found to negatively influence
tendon healing. Similarly, Kim et al. [37], in a series of 77 patients who underwent arthroscopic suture bridge repair of
full thickness cuff tears, came to the conclusion that postoperative clinical outcomes improved in all patients and did not
differ significantly between patients with healed rotator cuff and those with structural failure (p = 0.438, p = 0.625, and
p = 0.898 for the UCLA, ASES, and Constant-Murley scores, respectively).

Larger case series [51] compared clinical and structural outcomes of rotator cuff repairs in 238 patients younger and
older than 70 years. They concluded that both groups showed significant improvements in clinical outcomes with no
significant difference between the two populations, despite the high RC failure rate (39.8% in the younger group, 51.1%
in the older group confirmed by MRI scan at  least  six months postoperatively (p=0.161)).  Interestingly the authors
found negative influence of the intraoperative tear size but not of the increased age.

Sugaya et al.  [52], in a level IV study analyzed the repair integrity and clinical outcome following arthroscopic
double-row rotator cuff repair and reported that this technique can lead to improved repair integrity compared with open
or mini-open repair methods. They also concluded that the retear rate for shoulders with large or massive tears remains
higher  than  that  for  smaller  tears,  and  shoulders  with  large  defects  demonstrated  significantly  inferior  functional
outcomes, whereas a small defect remaining after surgery did not have an adverse effect on the postoperative function.
According to their  results,  the authors believe that the function of the rotator cuff in maintaining the humeral head
centered against the glenoid fossa is well preserved in shoulders even with a small defect and therefore we probably do
not have to be overly concerned about postoperative small rotator cuff defects detected by magnetic resonance imaging
or ultrasonography.

In  a  recent  systematic  review  and  meta-analysis,  McElvany  et  al.  [2],  found  that  the  clinical  outcomes  were
generally improved despite a mean retear rate of 26.7%. Finally, a certain number of studies suggest [38, 53 - 55] that
there are no significant differences in the shoulder scores between these two groups, particularly in terms of patient
satisfaction both in short and long term [56] follow up.

(Table 3) contd.....
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DISCUSSION

Structural failure or re-tear after rotator cuff repair is a well described and frequently encountered complication [57,
58]. Therefore, one of the most challenging issues in rotator cuff surgery is to restore anatomy, solidly fix tendon to
bone and substantially increase the rate of healing. Postoperatively, the most commonly used imaging modalities are
ultrasonography, magnetic resonance imaging (MRI) or CT arthrography [20, 59]. MRI scan is considered the primary
investigative tool for evaluation cuff integrity with higher sensitivity and specificity compared to other imaging studies
[11 - 13, 31, 48].

There seems to be lack of robust evidence to support our hypothesis that re-tears after rotator cuff repair lead to
poorer clinical outcome and restriction in daily activities [60, 61]. The results show that this failure does not necessarily
lead to poor clinical outcome at least in the short- or mid-term follow up. However, there seems to be a trend towards
clinical deterioration in the long-term period after tendon tear recurrence, as was implied from a few clinical studies [46
- 49]. Also it is obvious that the larger the postoperative defect is, the poorer the clinical outcome ensues. Finally, even
in studies with no statistically significant difference in function between the healed and the failed repair groups, muscle
strength in external rotation, abduction and forward flexion is notably higher in the healed group.

Regarding the factors predicting the risk of structural failure after RC repair, there are several patient-related factors
that negatively affect tendon to bone healing: older patient age, poor muscle quality with extensive fatty infiltration,
greater degree of muscle-tendon unit retraction, larger anteroposterior and mediolateral length tear and overall size, and
various systemic comorbidities, such as smoking, diabetes, osteoporosis and hypercholesterolemia [14]. There are also
surgeon-related factors that are recognized to potentially affect the rate of healing. More recent studies suggest that
double-row  suture-bridge  transosseous-equivalent  techniques  are  superior  to  previous  traditional  double-row  non-
linking techniques or single-row techniques as they seem to offer stronger initial mechanical fixation of tendon to bone
and better recreate the anatomic footprint onto the greater tuberosity [32, 34]. In fact, there is little evidence to support
the presence of significant functional differences between the 2 techniques, except possibly for patients with large or
massive rotator cuff tears (>3 cm). Well-designed large prospective randomized studies with homogenous techniques
and  study  populations  are  therefore  needed  in  the  future  to  definitively  settle  this  debate.  Furthermore,  slower
rehabilitation with prolonged immobilization seems to improve healing rate and functional outcome in patients with
full-thickness tears.

CONCLUSION

Our study shows that there is still lack of high-level prospective studies that directly correlate the clinical outcome
with  the  restoration  of  rotator  cuff  anatomy.  However,  there  is  a  good  number  of  studies  to  support  that  anatomic
restoration of the torn rotator cuff by implementing the newer arthroscopic techniques can lead to higher healing rates,
greater muscle strength and better overall function and patient satisfaction, particularly in younger patients with higher
demands. On the other hand, there are certain studies which could not find any significant difference in clinical outcome
between patients with healed cuff and those with structural failure.

LIST OF ABBREVIATIONS

ASES = American shoulder and elbow surgeons

CT = Computed tomography

MRI = Magnetic resonance imaging

RC = Rotator cuff

ROM = Range of motion

SST = Simple Shoulder Test

UCLA = University of california at los Angeles

VAS = Visual analogue scale

CONFLICT OF INTEREST

The authors confirm that this article content has no conflict of interest.

ACKNOWLEDGEMENTS

Declared none.



104   The Open Orthopaedics Journal, 2017, Volume 11 Galanopoulos et al.

REFERENCES

[1] Pauly  S,  Gerhardt  C,  Chen  J,  Scheibel  M.  Single  versus  double-row  repair  of  the  rotator  cuff:  does  double-row  repair  with  improved
anatomical and biomechanical characteristics lead to better clinical outcome? Knee Surg Sports Traumatol Arthrosc 2010; 18(12): 1718-29.
[http://dx.doi.org/10.1007/s00167-010-1245-7]

[2] McElvany MD, McGoldrick E, Gee AO, Neradilek MB, Matsen FA III. Rotator cuff repair: published evidence on factors associated with
repair integrity and clinical outcome. Am J Sports Med 2015; 43(2): 491-500.
[http://dx.doi.org/10.1177/0363546514529644] [PMID: 24753240]

[3] Yoo JH, Cho NS, Rhee YG. Effect of postoperative repair integrity on health-related quality of life after rotator cuff repair: healed versus
retear group. Am J Sports Med 2013; 41(11): 2637-44.
[http://dx.doi.org/10.1177/0363546513499152] [PMID: 23942286]

[4] Bishop J, Klepps S, Lo IK, Bird J, Gladstone JN, Flatow EL. Cuff integrity after arthroscopic versus open rotator cuff repair: a prospective
study. J Shoulder Elbow Surg 2006; 15(3): 290-9.
[http://dx.doi.org/10.1016/j.jse.2005.09.017]

[5] Boileau  P,  Brassart  N,  Watkinson  DJ,  Carles  M,  Hatzidakis  AM,  Krishnan  SG.  Arthroscopic  repair  of  full-thickness  tears  of  the
supraspinatus: does the tendon really heal? J Bone Joint Surg Am 2005; 87(6): 1229-40.
[http://dx.doi.org/10.2106/JBJS.D.02035] [PMID: 15930531]

[6] Galatz LM, Ball CM, Teefey SA, Middleton WD, Yamaguchi K. The outcome and repair integrity of completely arthroscopically repaired
large and massive rotator cuff tears. J Bone Joint Surg Am 2004; 86-A(2): 219-24.
[PMID: 14960664]

[7] Nho SJ, Brown BS, Lyman S, Adler RS, Altchek DW, MacGillivray JD. Prospective analysis of arthroscopic rotator cuff repair: prognostic
factors affecting clinical and ultrasound outcome. J Shoulder Elbow Surg 2009; 18(1): 13-20.
[http://dx.doi.org/10.1016/j.jse.2008.05.045]

[8] Anderson K, Boothby M, Aschenbrener D, van Holsbeeck M. Outcome and structural integrity after arthroscopic rotator cuff repair using 2
rows of fixation: minimum 2-year follow-up. Am J Sports Med 2006; 34(12): 1899-905.
[http://dx.doi.org/10.1177/0363546506290187] [PMID: 16870821]

[9] Cole BJ, McCarty LP 3rd, Kang RW, Alford W, Lewis PB, Hayden JK. Arthroscopic rotator cuff repair: prospective functional outcome and
repair integrity at minimum 2-year follow-up. J Shoulder Elbow Surg 2007; 16(5): 579-85.

[10] Huijsmans  PE,  Pritchard  MP,  Berghs  BM,  van  Rooyen  KS,  Wallace  AL,  de  Beer  JF.  Arthroscopic  rotator  cuff  repair  with  double-row
fixation. J Bone Joint Surg Am 2007; 89(6): 1248-57.
[http://dx.doi.org/10.2106/JBJS.E.00743] [PMID: 17545428]

[11] Lichtenberg S, Liem D, Magosch P, Habermeyer P. Influence of tendon healing after arthroscopic rotator cuff repair on clinical outcome
using single-row Mason-Allen suture technique: a prospective, MRI controlled study. Knee Surg Sports Traumatol Arthrosc 2006; 14(11):
1200-6.

[12] Liem D, Lichtenberg S, Magosch P, Habermeyer P. Magnetic resonance imaging of arthroscopic supraspinatus tendon repair. J Bone Joint
Surg Am 2007; 89(8): 1770-6.
[http://dx.doi.org/10.2106/JBJS.F.00749] [PMID: 17671017]

[13] Thomazeau H, Boukobza E, Morcet N, Chaperon J, Langlais F. Prediction of rotator cuff repair results by magnetic resonance imaging. Clin
Orthop Relat Res 1997; (344): 275-83.
[PMID: 9372778]

[14] Abtahi AM, Granger EK, Tashjian RZ. Factors affecting healing after arthroscopic rotator cuff repair. World J Orthop 2015; 6(2): 211-20.
[http://dx.doi.org/10.5312/wjo.v6.i2.211] [PMID: 25793161]

[15] Cho NS, Lee BG, Rhee YG. Arthroscopic rotator cuff repair using a suture bridge technique: is the repair integrity actually maintained? Am J
Sports Med 2011; 39(10): 2108-16.
[http://dx.doi.org/10.1177/0363546510397171] [PMID: 21350064]

[16] Le BT, Wu XL, Lam PH, Murrell GA. Factors predicting rotator cuff retears: an analysis of 1000 consecutive rotator cuff repairs. Am J Sports
Med 2014; 42(5): 1134-42.
[http://dx.doi.org/10.1177/0363546514525336] [PMID: 24748610]

[17] Wu XL, Briggs L, Murrell GA. Intraoperative determinants of rotator cuff repair integrity: an analysis of 500 consecutive repairs. Am J Sports
Med 2012; 40(12): 2771-6.
[http://dx.doi.org/10.1177/0363546512462677] [PMID: 23104609]

[18] Peters KS, McCallum S, Briggs L, Murrell GA. A comparison of outcomes after arthroscopic repair of partial versus small or medium-sized
full-thickness rotator cuff tears. J Bone Joint Surg Am 2012; 94(12): 1078-85.
[http://dx.doi.org/10.2106/JBJS.J.00519] [PMID: 22717826]

[19] Oh JH, Kim SH, Ji HM, Jo KH, Bin SW, Gong HS. Prognostic factors affecting anatomic outcome of rotator cuff repair and correlation with
functional outcome. Arthroscopy 2009; 25(1): 30-9.
[http://dx.doi.org/10.1016/j.arthro.2008.08.010]

http://dx.doi.org/10.1007/s00167-010-1245-7
http://dx.doi.org/10.1177/0363546514529644
http://www.ncbi.nlm.nih.gov/pubmed/24753240
http://dx.doi.org/10.1177/0363546513499152
http://www.ncbi.nlm.nih.gov/pubmed/23942286
http://dx.doi.org/10.1016/j.jse.2005.09.017
http://dx.doi.org/10.2106/JBJS.D.02035
http://www.ncbi.nlm.nih.gov/pubmed/15930531
http://www.ncbi.nlm.nih.gov/pubmed/14960664
http://dx.doi.org/10.1016/j.jse.2008.05.045
http://dx.doi.org/10.1177/0363546506290187
http://www.ncbi.nlm.nih.gov/pubmed/16870821
http://dx.doi.org/10.2106/JBJS.E.00743
http://www.ncbi.nlm.nih.gov/pubmed/17545428
http://dx.doi.org/10.2106/JBJS.F.00749
http://www.ncbi.nlm.nih.gov/pubmed/17671017
http://www.ncbi.nlm.nih.gov/pubmed/9372778
http://dx.doi.org/10.5312/wjo.v6.i2.211
http://www.ncbi.nlm.nih.gov/pubmed/25793161
http://dx.doi.org/10.1177/0363546510397171
http://www.ncbi.nlm.nih.gov/pubmed/21350064
http://dx.doi.org/10.1177/0363546514525336
http://www.ncbi.nlm.nih.gov/pubmed/24748610
http://dx.doi.org/10.1177/0363546512462677
http://www.ncbi.nlm.nih.gov/pubmed/23104609
http://dx.doi.org/10.2106/JBJS.J.00519
http://www.ncbi.nlm.nih.gov/pubmed/22717826
http://dx.doi.org/10.1016/j.arthro.2008.08.010


The Impact of Re-tear on the Clinical Outcome The Open Orthopaedics Journal, 2017, Volume 11   105

[20] Strobel K, Hodler J, Meyer DC, Pfirrmann CW, Pirkl C, Zanetti M. Fatty atrophy of supraspinatus and infraspinatus muscles: accuracy of US.
Radiology 2005; 237(2): 584-9.
[http://dx.doi.org/10.1148/radiol.2372041612] [PMID: 16192321]

[21] Goutallier D, Postel JM, Bernageau J, Lavau L, Voisin MC. Fatty muscle degeneration in cuff ruptures. Pre and postoperative evaluation by
CT scan. Clin Orthop Relat Res 1994; (304): 78-83.
[PMID: 8020238]

[22] Cho NS, Rhee YG. The factors affecting the clinical outcome and integrity of arthroscopically repaired rotator cuff tears of the shoulder. Clin
Orthop Surg 2009; 1(2): 96-104.
[http://dx.doi.org/10.4055/cios.2009.1.2.96] [PMID: 19885061]

[23] Chung SW, Kim JY, Kim MH, Kim SH, Oh JH. Arthroscopic repair of massive rotator cuff tears: outcome and analysis of factors associated
with healing failure or poor postoperative function. Am J Sports Med 2013; 41(7): 1674-83.
[http://dx.doi.org/10.1177/0363546513485719] [PMID: 23631883]

[24] Choi S, Kim MK, Kim GM, Roh YH, Hwang IK, Kang H. Factors associated with clinical and structural outcomes after arthroscopic rotator
cuff repair with a suture bridge technique in medium, large, and massive tears. J Shoulder Elbow Surg 2014; 23(11): 1675-81.
[http://dx.doi.org/10.1016/j.jse.2014.02.021]

[25] Namdari  S,  Donegan RP, Chamberlain AM, Galatz LM, Yamaguchi K, Keener JD. Factors affecting outcome after  structural  failure of
repaired rotator cuff tears. J Bone Joint Surg Am 2014; 96(2): 99-105.
[http://dx.doi.org/10.2106/JBJS.M.00551] [PMID: 24430408]

[26] Shamsudin A, Lam PH, Peters K, Rubenis I,  Hackett  L,  Murrell  GA. Revision versus primary arthroscopic rotator cuff  repair:  a  2-year
analysis of outcomes in 360 patients. Am J Sports Med 2015; 43(3): 557-64.
[http://dx.doi.org/10.1177/0363546514560729] [PMID: 25527081]

[27] Cho NS, Moon SC, Jeon JW, Rhee YG. The influence of diabetes mellitus on clinical and structural outcomes after arthroscopic rotator cuff
repair. Am J Sports Med 2015; 43(4): 991-7.
[http://dx.doi.org/10.1177/0363546514565097] [PMID: 25622985]

[28] Koh  KH,  Lim  TK,  Shon  MS,  Park  YE,  Lee  SW,  Yoo  JC.  Effect  of  immobilization  without  passive  exercise  after  rotator  cuff  repair:
randomized clinical trial comparing four and eight weeks of immobilization. J Bone Joint Surg Am 2014; 96(6): e44.
[http://dx.doi.org/10.2106/JBJS.L.01741] [PMID: 24647511]

[29] Kluczynski MA, Isenburg MM, Marzo JM, Bisson LJ. Does early versus delayed active range of motion affect rotator cuff healing after
surgical repair? A systematic review and meta-analysis. Am J Sports Med 2015.
[http://dx.doi.org/10.1177/0363546514552802] [PMID: 25943112]

[30] Shen C, Tang ZH, Hu JZ, Zou GY, Xiao RC, Yan DX. Does immobilization after arthroscopic rotator cuff repair increase tendon healing? A
systematic review and meta-analysis. Arch Orthop Trauma Surg 2014; 134(9): 1279-85.
[http://dx.doi.org/10.1007/s00402-014-2028-2] [PMID: 25027677]

[31] Magee TH, Gaenslen ES, Seitz R, Hinson GA, Wetzel LH. MR imaging of the shoulder after surgery. AJR Am J Roentgenol 1997; 168(4):
925-8.
[http://dx.doi.org/10.2214/ajr.168.4.9124141] [PMID: 9124141]

[32] Duquin TR, Buyea C, Bisson LJ. Which method of rotator cuff repair leads to the highest rate of structural healing? A systematic review. Am
J Sports Med 2010; 38(4): 835-41.
[http://dx.doi.org/10.1177/0363546509359679] [PMID: 20357403]

[33] Kim KC, Shin HD, Lee WY, Han SC. Repair integrity and functional outcome after arthroscopic rotator cuff repair: double-row versus suture-
bridge technique. Am J Sports Med 2012; 40(2): 294-9.
[http://dx.doi.org/10.1177/0363546511425657] [PMID: 22074913]

[34] DeHaan AM, Axelrad TW, Kaye E, Silvestri L, Puskas B, Foster TE. Does double-row rotator cuff repair improve functional outcome of
patients compared with single-row technique? A systematic review. Am J Sports Med 2012; 40(5): 1176-85.
[http://dx.doi.org/10.1177/0363546511428866] [PMID: 22156169]

[35] Voigt C, Bosse C, Vosshenrich R, Schulz AP, Lill H. Arthroscopic supraspinatus tendon repair with suture-bridging technique: functional
outcome and magnetic resonance imaging. Am J Sports Med 2010; 38(5): 983-91.
[http://dx.doi.org/10.1177/0363546509359063] [PMID: 20436053]

[36] Cho NS, Yi JW, Lee BG, Rhee YG. Retear patterns after arthroscopic rotator cuff repair: single-row versus suture bridge technique. Am J
Sports Med 2010; 38(4): 664-71.
[http://dx.doi.org/10.1177/0363546509350081] [PMID: 20040768]

[37] Kim KC, Shin HD, Lee WY. Repair integrity and functional outcomes after arthroscopic suture-bridge rotator cuff repair. J Bone Joint Surg
Am 2012; 94(8): e48.
[http://dx.doi.org/10.2106/JBJS.K.00158] [PMID: 22517394]

[38] Kim KC, Shin HD, Cha SM, Kim JH. Repair integrity and functional outcomes for arthroscopic margin convergence of rotator cuff tears. J
Bone Joint Surg Am 2013; 95(6): 536-41.
[http://dx.doi.org/10.2106/JBJS.L.00397] [PMID: 23515988]

http://dx.doi.org/10.1148/radiol.2372041612
http://www.ncbi.nlm.nih.gov/pubmed/16192321
http://www.ncbi.nlm.nih.gov/pubmed/8020238
http://dx.doi.org/10.4055/cios.2009.1.2.96
http://www.ncbi.nlm.nih.gov/pubmed/19885061
http://dx.doi.org/10.1177/0363546513485719
http://www.ncbi.nlm.nih.gov/pubmed/23631883
http://dx.doi.org/10.1016/j.jse.2014.02.021
http://dx.doi.org/10.2106/JBJS.M.00551
http://www.ncbi.nlm.nih.gov/pubmed/24430408
http://dx.doi.org/10.1177/0363546514560729
http://www.ncbi.nlm.nih.gov/pubmed/25527081
http://dx.doi.org/10.1177/0363546514565097
http://www.ncbi.nlm.nih.gov/pubmed/25622985
http://dx.doi.org/10.2106/JBJS.L.01741
http://www.ncbi.nlm.nih.gov/pubmed/24647511
http://dx.doi.org/10.1177/0363546514552802
http://www.ncbi.nlm.nih.gov/pubmed/25943112
http://dx.doi.org/10.1007/s00402-014-2028-2
http://www.ncbi.nlm.nih.gov/pubmed/25027677
http://dx.doi.org/10.2214/ajr.168.4.9124141
http://www.ncbi.nlm.nih.gov/pubmed/9124141
http://dx.doi.org/10.1177/0363546509359679
http://www.ncbi.nlm.nih.gov/pubmed/20357403
http://dx.doi.org/10.1177/0363546511425657
http://www.ncbi.nlm.nih.gov/pubmed/22074913
http://dx.doi.org/10.1177/0363546511428866
http://www.ncbi.nlm.nih.gov/pubmed/22156169
http://dx.doi.org/10.1177/0363546509359063
http://www.ncbi.nlm.nih.gov/pubmed/20436053
http://dx.doi.org/10.1177/0363546509350081
http://www.ncbi.nlm.nih.gov/pubmed/20040768
http://dx.doi.org/10.2106/JBJS.K.00158
http://www.ncbi.nlm.nih.gov/pubmed/22517394
http://dx.doi.org/10.2106/JBJS.L.00397
http://www.ncbi.nlm.nih.gov/pubmed/23515988


106   The Open Orthopaedics Journal, 2017, Volume 11 Galanopoulos et al.

[39] Warth RJ, Dornan GJ, James EW, Horan MP, Millett PJ. Clinical and structural outcomes after arthroscopic repair of full-thickness rotator
cuff tears with and without platelet-rich product supplementation: a meta-analysis and meta-regression. Arthroscopy 2015; 31(2): 306-20.
[http://dx.doi.org/10.1016/j.arthro.2014.09.007]

[40] Jo CH, Shin JS, Park IW, Kim H, Lee SY. Multiple channeling improves the structural integrity of rotator cuff repair. Am J Sports Med 2013;
41(11): 2650-7.
[http://dx.doi.org/10.1177/0363546513499138] [PMID: 23942284]

[41] Jo CH, Yoon KS, Lee JH, Kang SB, Lee JH, Han HS, et al. The effect of multiple channeling on the structural integrity of repaired rotator
cuff. Knee Surg Sports Traumatol Arthrosc 2011; 19(12): 2098-107.
[http://dx.doi.org/10.1007/s00167-011-1520-2]

[42] Baums MH, Schminke B, Posmyk A, Miosge N, Klinger HM, Lakemeier S. Effect of single- and double-row rotator cuff repair at the tendon-
to-bone interface: preliminary results using an in vivo sheep model. Arch Orthop Trauma Surg 2015; 135(1): 111-8.
[http://dx.doi.org/10.1007/s00402-014-2118-1] [PMID: 25416099]

[43] Harryman DT II, Mack LA, Wang KY, Jackins SE, Richardson ML, Matsen FA III. Repairs of the rotator cuff. Correlation of functional
results with integrity of the cuff. J Bone Joint Surg Am 1991; 73(7): 982-9.
[PMID: 1874784]

[44] Jost B, Pfirrmann CW, Gerber C, Switzerland Z. Clinical outcome after structural failure of rotator cuff repairs. J Bone Joint Surg Am 2000;
82(3): 304-14.
[PMID: 10724223]

[45] Zumstein MA, Jost B, Hempel J, Hodler J, Gerber C. The clinical and structural long-term results of open repair of massive tears of the rotator
cuff. J Bone Joint Surg Am 2008; 90(11): 2423-31.
[http://dx.doi.org/10.2106/JBJS.G.00677] [PMID: 18978411]

[46] Vastamäki M, Lohman M, Borgmästars N. Rotator cuff integrity correlates with clinical and functional results at a minimum 16 years after
open repair. Clin Orthop Relat Res 2013; 471(2): 554-61.
[http://dx.doi.org/10.1007/s11999-012-2494-1] [PMID: 22895686]

[47] Park JY, Lhee SH, Oh KS, Moon SG, Hwang JT. Clinical and ultrasonographic outcomes of arthroscopic suture bridge repair for massive
rotator cuff tear. Arthroscopy 2013; 29(2): 280-9.
[http://dx.doi.org/10.1016/j.arthro.2012.09.008]

[48] Kim JR, Cho YS, Ryu KJ, Kim JH. Clinical and radiographic outcomes after arthroscopic repair of massive rotator cuff tears using a suture
bridge technique: assessment of repair integrity on magnetic resonance imaging. Am J Sports Med 2012; 40(4): 786-93.
[http://dx.doi.org/10.1177/0363546511434546] [PMID: 22307079]

[49] Kim HM, Caldwell JM, Buza JA, et al. Factors affecting satisfaction and shoulder function in patients with a recurrent rotator cuff tear. J
Bone Joint Surg Am 2014; 96(2): 106-12.
[http://dx.doi.org/10.2106/JBJS.L.01649] [PMID: 24430409]

[50] Lafosse L, Brozska R, Toussaint B, Gobezie R. The outcome and structural integrity of arthroscopic rotator cuff repair with use of the double-
row suture anchor technique. J Bone Joint Surg Am 2007; 89(7): 1533-41.
[http://dx.doi.org/10.2106/JBJS.F.00305] [PMID: 17606793]

[51] Rhee YG, Cho NS, Yoo JH. Clinical outcome and repair integrity after rotator cuff repair in patients older than 70 years versus patients
younger than 70 years. Arthroscopy 2014; 30(5): 546-54.
[http://dx.doi.org/10.1016/j.arthro.2014.02.006]

[52] Sugaya H, Maeda K, Matsuki K, Moriishi J. Repair integrity and functional outcome after arthroscopic double-row rotator cuff repair. A
prospective outcome study. J Bone Joint Surg Am 2007; 89(5): 953-60.
[http://dx.doi.org/10.2106/JBJS.F.00512] [PMID: 17473131]

[53] Lubiatowski P, Kaczmarek P, Dzianach M, et al.  Clinical and biomechanical performance of patients with failed rotator cuff repair.  Int
Orthop 2013; 37(12): 2395-401.
[http://dx.doi.org/10.1007/s00264-013-2024-0] [PMID: 23948981]

[54] Choi CH, Kim SK, Cho MR, et al. Functional outcomes and structural integrity after double-pulley suture bridge rotator cuff repair using
serial ultrasonographic examination. J Shoulder Elbow Surg 2012; 21(12): 1753-63.
[http://dx.doi.org/10.1016/j.jse.2011.12.012]

[55] Moraiti C, Valle P, Maqdes A, et al. Comparison of functional gains after arthroscopic rotator cuff repair in patients over 70 years of age
versus patients under 50 years of age: a prospective multicenter study. Arthroscopy 2015; 31(2): 184-90.
[http://dx.doi.org/10.1016/j.arthro.2014.08.020]

[56] Paxton ES, Teefey SA, Dahiya N, Keener JD, Yamaguchi K, Galatz LM. Clinical and radiographic outcomes of failed repairs of large or
massive rotator cuff tears: minimum ten-year follow-up. J Bone Joint Surg Am 2013; 95(7): 627-32.
[http://dx.doi.org/10.2106/JBJS.L.00255] [PMID: 23553298]

[57] Gazielly DF, Gleyze P, Montagnon C. Functional and anatomical results after rotator cuff repair. Clin Orthop Relat Res 1994; (304): 43-53.
[PMID: 8020233]

[58] Knudsen HB, Gelineck J, Sojbjerg JO, Olsen BS, Johannsen HV, Sneppen O. Functional and magnetic resonance imaging evaluation after

http://dx.doi.org/10.1016/j.arthro.2014.09.007
http://dx.doi.org/10.1177/0363546513499138
http://www.ncbi.nlm.nih.gov/pubmed/23942284
http://dx.doi.org/10.1007/s00167-011-1520-2
http://dx.doi.org/10.1007/s00402-014-2118-1
http://www.ncbi.nlm.nih.gov/pubmed/25416099
http://www.ncbi.nlm.nih.gov/pubmed/1874784
http://www.ncbi.nlm.nih.gov/pubmed/10724223
http://dx.doi.org/10.2106/JBJS.G.00677
http://www.ncbi.nlm.nih.gov/pubmed/18978411
http://dx.doi.org/10.1007/s11999-012-2494-1
http://www.ncbi.nlm.nih.gov/pubmed/22895686
http://dx.doi.org/10.1016/j.arthro.2012.09.008
http://dx.doi.org/10.1177/0363546511434546
http://www.ncbi.nlm.nih.gov/pubmed/22307079
http://dx.doi.org/10.2106/JBJS.L.01649
http://www.ncbi.nlm.nih.gov/pubmed/24430409
http://dx.doi.org/10.2106/JBJS.F.00305
http://www.ncbi.nlm.nih.gov/pubmed/17606793
http://dx.doi.org/10.1016/j.arthro.2014.02.006
http://dx.doi.org/10.2106/JBJS.F.00512
http://www.ncbi.nlm.nih.gov/pubmed/17473131
http://dx.doi.org/10.1007/s00264-013-2024-0
http://www.ncbi.nlm.nih.gov/pubmed/23948981
http://dx.doi.org/10.1016/j.jse.2011.12.012
http://dx.doi.org/10.1016/j.arthro.2014.08.020
http://dx.doi.org/10.2106/JBJS.L.00255
http://www.ncbi.nlm.nih.gov/pubmed/23553298
http://www.ncbi.nlm.nih.gov/pubmed/8020233


The Impact of Re-tear on the Clinical Outcome The Open Orthopaedics Journal, 2017, Volume 11   107

single-tendon rotator cuff reconstruction. J Shoulder Elbow Surg 1999; 8(3): 342-6.
[http://dx.doi.org/10.1016/S1058-2746(99)90136-2]

[59] Burk DL Jr, Karasick D, Kurtz AB, et al. Rotator cuff tears: prospective comparison of MR imaging with arthrography, sonography, and
surgery. AJR Am J Roentgenol 1989; 153(1): 87-92.
[http://dx.doi.org/10.2214/ajr.153.1.87] [PMID: 2660541]

[60] Mascarenhas R, Chalmers PN, Sayegh ET, et al.  Is double-row rotator cuff repair clinically superior to single-row rotator cuff repair: a
systematic review of overlapping meta-analyses. Arthroscopy 2014; 30(9): 1156-65.
[http://dx.doi.org/10.1016/j.arthro.2014.03.015] [PMID: 24821226]

[61] Russell RD, Knight JR, Mulligan E, Khazzam MS. Structural integrity after rotator cuff repair does not correlate with patient function and
pain: a meta-analysis. J Bone Joint Surg Am 2014; 96(4): 265-71.
[http://dx.doi.org/10.2106/JBJS.M.00265] [PMID: 24553881]

© 2017 Galanopoulos et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a
copy of which is available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

http://dx.doi.org/10.1016/S1058-2746(99)90136-2
http://dx.doi.org/10.2214/ajr.153.1.87
http://www.ncbi.nlm.nih.gov/pubmed/2660541
http://dx.doi.org/10.1016/j.arthro.2014.03.015
http://www.ncbi.nlm.nih.gov/pubmed/24821226
http://dx.doi.org/10.2106/JBJS.M.00265
http://www.ncbi.nlm.nih.gov/pubmed/24553881
https://creativecommons.org/licenses/by-nc/4.0/legalcode

	The Impact of Re-tear on the Clinical Outcome after Rotator Cuff Repair Using Open or Arthroscopic Techniques – A Systematic Review 
	[Background:]
	Background:
	Methods:
	Results:
	Conclusion:

	INTRODUCTION
	FACTORS PREDICTING ROTATORS CUFF RE-TEAR RATE
	DOES THE TECHNIQUE AFFECT ROTATOR CUFF HEALING RATE? (Table 1)
	CLINICAL STUDIES SHOWING BETTER RESULTS IN PATIENTS WITH HEALED REPAIR (Table 2)
	CLINICAL STUDIES SHOWING NO DIFFERENCE IN CLINICAL OUTCOME BETWEEN PATENTS WITH HEALED AND STRUCTURALLY FAILED ROTATOR CUFF (RC) REPAIRS (Table 3)
	DISCUSSION
	CONCLUSION
	LIST OF ABBREVIATIONS
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




