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ABSTRACT:

Background: Lesions of the rotator cuff (RC) are a common
occurrence affecting millions of people across all parts of the globe.
RC tears are also rampantly prevalent with an age-dependent
increase in numbers. Other associated factors include a history of
trauma, limb dominance, contralateral shoulder, smoking-status,
hypercholesterolemia, posture and occupational dispositions. The
challenge lies in early diagnosis since a high proportion of patients
are asymptomatic. Pain and decreasing shoulder power and function
should alert the heedful practitioner in recognizing promptly the onset
or aggravation of existing RC tears.

Aim of the work: The present study aims to conduct a systematic
review and meta-analysis about arthroscopic repair outcomes in
patients with full thickness rotator cuff tear, using double row suture
anchor techniques.

Patients and Methods: Systematic review and Meta-analysis
study. The literature search identified 50 studies for consideration;
however, 7 studies were excluded following abstract screening. For
the remaining studies, examination of the full-text manuscripts was
conducted, and only 9 of the 33 articles met all eligibility criteria
and were included in the analysis.

Results: The study yielded the following results: the average
pain score improved from 7.4 points preoperatively to 0.7 point
postoperatively. The subjective outcome was excellent or good in
220 (90.9%) of the 242 shoulders. the average increase in the
Constant score after the operation was 25.4.

Conclusion: Nine studies were selected which met all eligibility
criteria because of lack of studies containing these criteria. Also meta-
analysis was used to get this conclusion. Nevertheless, this study does not
include uniform studies as currently there is no consensus on same data
of selected studies; however it includes repair by double row technigue
only.

Keywords: Arthoscopic repair, Infraspinatus tendons, Double
row suture anchors.

INTRODUCTION

Lesions of the rotator cuff (RC) are a
common occurrence affecting millions of
people across all parts of the globe. RC tears
are also prevalent with an age-dependent

increase in  numbers. Other associated
factors include a history of trauma, limb
dominance, contralateral shoulder, smoking-
status, hypercholesterolemia, posture and
occupational dispositions®.
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Rotator cuff tearis frequent, mainly
involving supraspinatus tendon. Although
the exact pathogenesis is controversial, a
combination of intrinsic factors proposed by
Codman and extrinsic factors theorized by
Neer is likely responsible for most rotator
cuff tears®.

Magnetic resonance imaging remains
the gold standard for the diagnosis of rotator
cuff tears, but the emergence of ultrasound
has revolutionized the diagnostic
capability®,

Surgical repair of rotator cuff defects
focuses on recreating the anatomy of the
intact rotator cuff with tension-free
reinsertion of the torntendons. The final
goal is to achieve tendon healing and
painless recovery of shoulder function®.

In patients unresponsive to non-
operative measures, surgical treatment of
supraspinatus and infraspinatus  tears
provides  satisfactory  functional and
anatomical outcomes®),

Even though mini-open rotator cuff
repair is still commonly performed, and
results are comparable to arthroscopic repair,
all-arthroscopic repair of rotator cuff tear is
now fast becoming a standard care for
rotator cuff repair. Appropriate knowledge
of pathology and healing pattern of cuff,
strong and biological repair techniques,
better suture anchors, and
gradual rehabilitation of post cuff repair
have led to good to excellent outcome after
repair®,

In Arthroscopic technique, Failure rates
with single-row arthroscopic repair were
initially greater than with open surgery, as
the insertion onto the greater tubercle could
not be restored®.

To improve greater tubercle coverage,
reconstruction  solidity and  tendon
compression, double-row techniques were
developed, but entail a risk of re-tear at the
myotendinous junction, with
increased operative time and complexity and
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consequent higher costs challenging the
cost/benefit ratio of the technique®.

It is hypothesized that independent
double-row supraspinatus and infraspinatus
repair facilitates surgery and improves
results®.

AIM OF THE WORK:

The present study aims to conduct a
systematic review and meta-analysis about
arthroscopic repair outcomes in patients
with full thickness rotator cuff tear, using
double row suture anchor techniques.

MATERIALS AND METHODS:

Type of the study: Systematic review
and Meta-analysis study.

Data sources and searches: The
PUBMED (from 2000 to 2019), Cochrane
Register of Controlled Trials, EMBASE
(from 2000 to May 2019) and Scopus (2019)
databases were searched. All related studies
on the efficacy and safety of arthroscopic
tear repair, DR repair and SB repair based
on the following search terms were
collected: (rotator cuff tear) AND (therapy
OR surgery OR treatment OR complications
OR adverse effecty AND clinical trial;
(Rotator Cuff Injuries/adverse effect OR
Rotator Cuff Injuries/surgery OR Rotator
Cuff Injuries/treatment) AND clinical trial .

Inclusion criteria: The inclusion criteria
were as follows:

(1) Studies published in the English
language;

(2) Studies on
infraspinatus tears;

supraspinatus and

(3) Arthroscopic repair;
(4) Suture anchors usage;

(5 6 months to one year minimum
follow up period.




Exclusion criteria:

Were as follows:

(1) Case reports;
(2) Conference presentations;

(3) Editorials, reviews;
(4) Expert opinions;

(5) Cuff tear repaired by open surgery.

Qutcome _assessment:

The primary

RESULTS:
Table (1): Summary of patients and study characteristics.

Arthoscopic repair of full thickness tear of Supraspinatus and infraspinatus tendons....

outcome for analysis was the functional and
imaging studies (MRI) outcomes as
(satisfaction, success rate, and healing rate).

Methods: The current review followed
the guidelines of preferred reporting items
for systematic reviews and meta-analysis
statement 2009 (PRISMA)®). The detailed
steps of methods were described elsewhere
as well as PRISMA checklist®.

No. of Gender Average age | Follow up time
N Author shoulders Male Female (yn) (average Dominant
months) shoulder
Cole et al 49in 47 28 19 57 32 35
1 (2007)’ patient
Franceschi et 26 16 10 59.6 225 19
2 al (2007)8
3 | Huijsmans et 242 in 238 131 107 59 22 151
al (2007)° Patient™*
Sugaya et al 86 52 34 60.5 31 63
4 (2007)%°
5 Lafosse et al 105 in 95 47 48 52 36 76
(2007)1* patient
Kirshnan et al 23 15 8 37 26 NR
6 (2008)*?
7 | El - Azab et al 20 10 10 58 14 18
(2010)®
Tashjian et al 49 26 23 59 16 34
8 (2010)*
9 Choetal 123in 120 59 61 55.4 25.2 102
(2011)% patient
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Table (2): Summary of types of tears in all studies.
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Size of tear Muscles affected Cause
3 ] o
o Eelee |2-|E |5 4| E Eslg |2
N|ooaamer ) FS 2323 |85 9E|SSEE 5EEY E |
AV S| do | SA €2 10" EVSEE | S
= o @ =3 =) — @
@ 2 7z o
1 | Coleetal (2007)7 9 29 2 9 41 8 NR NR | NR
2 Franceschi et al 0 0 21 5 15 9 2 (with NR | NR
(2007)8 subsca).
3 Huijsmans et al 16 121 41 32 NR NR NR 109 | NR
(2007)°
4 Sugaya et al 26 30 22 8 NR NR NR NR | NR
(2007)%0
5 Lafosse et al 36 0 47 22 NR NR NR NR | NR
(2007)%
6 Kirshnan et al NR NR NR NR 18 5 NR 22 NR
(2008)2
El - Azab et al NR NR NR NR 20 NR NR 8 12
7 (2010)%3
Tashjian et al 24 0 0 25 24 24 1 with 14 | NR
8 (2010)* teres
minor
9 | Choetal (2011)® | 11 59 44 9 NR NR NR NR | NR
Table (3): Summary of operative details in all studies
Concomitant procedures
N 2o “— c
E2on s | 2L 2L |3 . > g
o =D S c c E 2 =S S 05 = =
Author Q2 e S5 S8 | 583 88 S
5 Ea= o ® 8 € = 3 =2 §2 1S
> O S 2 o = O [S] [} [} o
I E 28 2 4 = = S
- o] <
1 Cole et al 17 NR NR NR 19 4 NR
(2007)’
2 | Franceschi et 3 2.3 NR NR NR NR NR
al (2007)8
3 | Huijsmans et 14 NR NR 16 11 13 NR
al (2007)°
4 | Sugayaetal NR 3.3 86 NR NR NR NR
(2007)10
5 | Lafosse et al NR 3.7 105 NR 50 9 NR
(2007)
6 | Kirshnan et al 6 25 22 13 2 NR NR
(2008)*?
7 | El-Azabet | Degenerative 8mon NR 20 NR 20 NR 7
al (2010)®® Traumatic 3.5 mon
8 | Tashjian et al 3 3.88 32 NR NR NR NR
(2010)
9 Cho et al NR NR NR NR Exclud NR NR
(2011)% ed
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Table (4): Summary of primary outcomes in all studies(Efficacy).

Rehabilitation

Constant

Durati 6 ASES!5 VAPS16 UCLAY
uration score
w o >
5 @ Q o o o o o o - )
3 z S |50 |7 2 |z |2 |3 |2 3| 2
Author & @ @ s 9 o S S S S S S S
~ 3 3 e 3 k=) S 3 S 32 S S <
3 3 s S @ @ S @ S @ 3 @
@ s 3 22 | 2 2 2 |2 |2 |2 2| =
S s |5® |2 |2 |5 |2 |5 |32 s| g
3 @ D @ @ @ @ @ @ D
3 2
Cole et al NR 14wk | 6 wks 4-6 49 76 43 85 5.9 14 | NR | NR
(2007)7 mon
Franceschi et al NR 1t 4 6 wks | 10-12 NR NR NR | NR | NR | NR | 10.1 | 333
(2007)8 wks wks
Huijsmans et al NR 1twk | 6 wks 10 54.9 80 NR | NR | 74 | 0.7 | NR | NR
(2007)° wks
Sugaya et al NR 1t 6 >6 3 mon NR NR |[423 | 943 | NR | NR | 145 | 329
(2007)10 wks wks
Lafosse et al 89% First At wk NR 432 | 801 | NR | NR | 47 | 128 | NR | NR
(2007)1* 3-4 wks 6
Kirshnan et al 21 1t 4-6 | Atwk | 6 mon NR NR 42 92 | NR | NR | NR | NR
(2008)*? (90%) wks 7
El - Azab et al 16 13 3-6 3 mon 46 80 42 84 | 63 | 1.2 | 19 | 6.6
(2010)2 (80%) wks wks
Tashjian et al 25 1%t 6 >6 3mon | NR NR | 455 | 824|593 | 206 | NR | NR
(2010)™ (51%) wks wks
Cho et al NR 1%t 6 At6™ | 6 mon 48 803 | NR | NR | 6.2 | 22 | 132 | 29.7
(2011)1 wks wk

Table (5): Summary of secondary outcomes in all studies (Complications).

N Author Rt | noton | soulder | Compheation
1 Cole etal (2007)7 11 (22%) 0 0 0

2 Franceschi et al (2007)8 8 (30.1%) 0 NR 0

3 Huijsmans et al (2007)° 32(15.2%) 5 44 13

4 Sugaya et al (2007)™ NR NR NR NR

5 Lafosse et al (2007)% NR NR NR NR

6 Kirshnan et al (2008)*? NR 1 (4%) NR NR

7 El - Azab et al (2010) 3 4(20%) 0 1(5%) 0

8 Tashjian et al (2010)* NR NR NR NR

9 Cho etal (2011) 29(33.3%) NR NR NR
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Rate of success rate

Lafosse 2007 E 3 0.98 [0.95, 1.01]
El-Azab 2010 —.————— 0.80 [0.62, 0.98]
Tashjian 2010 —— 0.51[0.37, 0.65]
RE Model I — 0.77 [0.46, 1.08]
T T T T T 1
0.2 04 0.6 0.8 1 1.2
Success rate

Diagram (1): Forest plot for the success rate. There is considerable heterogeneity across studies
(Cochran Q P-value < 0.001, I-squared = 95.6%). Pooling of studies using a random effects model
shows a success rate of 77% (95% CI = 46% to 100%).

Change in Constant Score

Study name Statistics for cach study $id At in moans and 95% CI

Sid ! Standard Towsr Upper
inmeans emor Varance it Bt Z-Value p-Value

Cole 2007 061 014 02 0% 0% 30 <O
Hopsmans 2007 280 ou 002 20 I wa Q0 .
Lafosse 2007 01 0w 00t 006 0N 138 017
E-Azd 2010 150 PRY 011 086 213 460 a0
Cho 2011 3% 025 006 308 44 W& OO -.-
1N 068 047 03 305 251 OOt '
s 2 0 2 L

Favors Precp Favors Postop

Diagram (2): Forest plot for change in Constant score. There is considerable heterogeneity across studies
(Cochran Q P-value < 0.001, I-squared = 98.8%). Pooling of studies using a random effects model shows a
statistically significant increase in Constant score after surgery (standardized mean difference = 1.71, 95% CI =
0.38 to 3.05, P-value = 0.01).
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Change in ASES

$tudy nams Statistics for sach study St diff im moares amd 85% 1
Sdiff  Standard Lower  Upper
in mears error  Warance  limit  limit  ZValue  pValue
L2007 0 0% 0B 0% 0% A0 et
Sugaya H0T 447 0% iRE] im &7 u2m <01
Kirghnan 2008 547 0&% [il:] 183 (R} BAT =001
Ekdzab 2010 217 041 oir 17 168 510 o0
Tashyan 2010 P A L] k.1 nor 185 267 ¥, <001 ..-
i o0& 0B 1M 448 3% <001 L

A0 4.00 0.00 400 .00

Favors Priop Favors Postop

Diagram (3): Forest plot for the change in ASES. There is considerable heterogeneity across studies (Cochran
Q P-value < 0.001, I-squared = 97.0%). Pooling of studies using a random effects model shows a statistically
significant increase in ASES after surgery (standardized mean difference = 2.88, 95% CI = 1.31 to 4.45, P-value

<0.01).
Change in VAPS

Study name Statistics for each study Std diff in means and 95% C!

Std diff  Standard Lower Upper
inmoans  orror  Varlance limit  limit Z-Value p-Value

Cole2007 on 016 003 102 03 442 <D0

Husmans 2007 661 0N 010 72 600 2133 <0 .l
Ladosse 2007 216 018 003 181 251 1213 <N .
El-Azab 2010 454 03 011 219 080 468 <001 l
Tashyjan 2010 A8 024 006 23 442 282 QD0 '
Cho 2011 2% 021 0 3% 25 1365 <001 .
A9 110 120 406 04 A4 008 l
400 400 0,10 400 8.00
Favors Postop Favors Proop

Diagram (4): Forest plot for change in VAPS. There is considerable heterogeneity across studies
(Cochran Q P-value < 0.001, I-squared = 99.3%). Pooling of studies using a random effects model
shows a decrease in VAPS after surgery (standardized mean difference = -1.91, 95% CI = -4.06 to
0.24) which did not reach statistical significance (P-value = 0.08).
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Change in UCLA Score

Study name Statistics for each study Std diff in means and 95% CI

Std diff  Standard Lower Upper

inmeans  error Variance limit limit Z-Value p-Value
Franceschi 2007  11.88 166 275 863 1543 716 <0.01
Sugaya 2007 45 03 013 385 528 1253 <001 I 0
Cho 2011 6.05 040 016 526 683 1508  <0.01 .

6.69 1.09 119 455 883 613  <0.01
1600 800 0.00 800  16.00
Favors Preop Favors Postop

Diagram (5): Forest plot for change in UCLA score. There is considerable heterogeneity across
studies (Cochran Q P-value < 0.001, I-squared = 91.4%). Pooling of studies using a random effects
model shows a statistically significant increase in UCLA score after surgery (standardized mean
difference = 6.69, 95% CI = 4.55 to 8.83, P-value < 0.01).

Rate of re-tear

Cole ypg7 L 0.22[0.11, 0.34)
Franceschi 2007 L 0.31[0.13, 0.49]
Huijsmans 2007 — 0.13[0.09, 0.18]
El-Azab 2010 0.45[0.23, 0.67]
Cho 2011 —— 0.24 [0.17, 0.32]
RE Model —_— 0.24 [0.15, 0.33]

| T T | |

0 0.2 0.4 0.6 0.8

Re-tear rate

Diagram (6): Forest plot for the rate of re-tear. There is substantial heterogeneity across studies
(Cochran Q P-value = 0.004, I-squared = 73.6%). Pooling of studies using a random effects model
shows a re-tear rate of 24% (95% CI = 15% to 33%).
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Rate of wound infection

Cole 50~ e 0.01 [-0.02, 0.04]
Franceschi 2007 e 0.02 [-0.03, 0.07]
Kirshnan 2008 1 0.04 [-0.04, 0.13]
El-Azab 2010 ' - 4 0.02 [-0.04, 0.09]
RE Model —— 0.02 [-0.01, 0.04]
[ I | I |
-0.05 0 0.05 0.1 0.15

Rate of wound infection

Diagram (7): Forest plot for the rate of wound infection. There is no heterogeneity across studies
(Cochran Q P-value = 0.882, I-squared = 0%). Pooling of studies using a random effects model shows
a wound infection rate of 2% (95% CI = 0% to 4%).

Rate of frozen shoulder

Cole ;- [ 0.01 [-0.02, 0.04]
Huijsmans 2007 —— 0.04 [ 0.02, 0.07)
El-Azab 2010 : . 0.05 [-0.05, 0.15]
RE Model - — 0.03 [ 0.00, 0.05)

| I I | 1
-0.05 0 0.05 0.1 0.15
Rate of frozen shoulder

Diagram (8): Forest plot for the rate of frozen shoulder. There is unimportant heterogeneity across
studies (Cochran Q P-value = 0.223, I-squared = 33.4%). Pooling of studies using a random effects
model shows a frozen shoulder rate of 3% (95% CI = 0% to 5%).

DISCUSSION: with symptomatic, full-thickness rotator cuff

1- In Cole et al.. (2007Y': tears arthroscopic repair resglts at a
) _ minimum of 2 years postoperatively, were

Regarding assessment of 138 patients  prospectively enrolled in Cole et al., study.
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The strength of the unaffected
contralateral shoulder was measured as a
control.

All patients underwent at a minimum of
2 vyears follow-up, repair integrity was
evaluated using MRI.

Exclusion criteria: included a history
of previous shoulder operation, epsilateral
greater tuberosity or clavicle fracture,
ongoing litigation, concomitant tears in the
labrum, subscapularis or teres minor tear,
and adhesive capsulitis.

Limitations of the study included:
most notably, the fact that only 32 of 49
patients had follow-up data at 1 vyear.
Authors recognized that their findings of
significant improvement in multiple areas
from year 1 to year 2 might have been
significantly different had a complete data
set been available for analysis. Furthermore,
they recognize that their inability to detect
significant differences between intact and
retear groups with respect to Constant,
ASES and VAPS scores may have resulted
from limited power and sample size.

The study vyielded the following
results: there were 49 evaluated shoulders in
47 consecutive patients. The American
Shoulder and Elbow Surgeons score,
Constant and Murley score and Visual
Analog Pain Scale all improved significantly
(P - .001) between the preoperative and final
follow-up evaluations. MRI found 22% of
repairs had recurrent tears. The presence of a
recurrent tear correlated significantly with
patient age (P - .009) and extension of the
tear to the infraspinatus (P - .009). At
minimum 2-year follow-up, arthroscopic
repair of rotator cuff tears produced
significant improvements in both patient-
derived and objectively measured variables.

2- In Franceschi et al., (2007)8:

Franceschi et al., hypothesized that
there is no difference in clinical and imaging
outcome between single-row and double-
row suture anchor technique repairs of

574

rotator cuff tears; therefore, a randomized
controlled trial was conducted.

The authors recruited 60 patients. In 30
patients, rotator cuff repair was performed
with a single-row suture anchor technique
(group 1). In the other 30 patients, rotator
cuff repair was performed with a double-row
suture anchor technique (group 2).

Patients were included in the study who
had a rotator cuff tear diagnosed on clinical
grounds, no episodes of shoulder instability,
no radiographic signs of fracture of the
glenoid or the greater or lesser tuberosity,
MRI evidence of cuff tear, duration of
symptoms of at least 3 months, inadequate
response to non-operative management and
an un-retracted and sufficiently mobile full-
thickness rotator cuff lesion to allow a
double-row repair found at the time of
surgery.

Patients were excluded from the study
if they had inflammatory joint disease,
retracted and insufficient mobile lesions to
allow a double-row repair found at the time
of surgery, prior surgery on the affected
shoulder, or inability to complete
questionnaires because of language problem
or cognitive disorder.

Regarding strengths and limitations,
authors acknowledged that they did not
perform a formal power analysis, and that
they planned the choice of the number of
patients to enroll in the study according to
what they know their unit could deliver
within the time they chose to allocate to the
study. However, despite this partial
weakness of the present investigation, their
selection and recruitment process, their
assessment criteria, and their follow-up were
extremely rigorous, and performed in strict
scientific fashion. Also, with the numbers of
patients enrolled, the results of their study
are unequivocal.

Franceschi et al., concluded that
single- and double-row techniques provide
comparable clinical outcome at 2 years. A
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double-row  technique produces a
mechanically superior construct compared
with the single-row method in restoring the
anatomical footprint of the rotator cuff, but
these mechanical advantages do not translate
into superior clinical performance.

3- In Huijsmans et al., (2007)°:

Regarding arthroscopic rotator cuff
repair with double-row fixation, 264 patients
underwent an arthroscopic rotator cuff repair
with double-row fixation.

Conservative treatment had failed for all
of the chronic rotator cuff tears included in
this study. Patients younger than 60 years of
age who had a full-thickness tear for less
than 3 months following a traumatic event.

Patients with an identifiable tear of the
subscapularis tendon were excluded from
this study.

The study vyielded the following
results: the average pain score improved
from 7.4 points preoperatively to 0.7 point
postoperatively. The subjective outcome was
excellent or good in 220 (90.9%) of the 242
shoulders. the average increase in the
Constant score after the operation was 25.4.

Ultrasonography demonstrated an intact
rotator cuff in 83% (174) of the shoulders
overall, 47% (fifteen) on the thirty-two with
a repair of massive tear, 78% (thirty-two) of
the forty-one with a repair of a large tear,
93% (113) of the 121 with a repair of a
medium tear, and 88% (fourteen) of the
sixteen with a repair of a small tear. Strength
and active elevation increased significantly
more in the group with an intact repair at the
time of follow-up.

Huijsmans et al.,, concluded that
arthroscopic rotator cuff repair with double-
row fixation can achieve a high percentage
of excellent subjective and objective results.
Integrity of the repair can be expected in the
majority of the shoulders treated for a large,
medium, or small tear, and the strength and
range of motion provided by an intact repair

are significantly better than those following
a failed repair.

4- In Sugaya et al., (2007)°:

Regarding  repair  integrity  and
functional outcome after arthroscopic
double-row rotator cuff repair, a consecutive
series of 106 patients with full-thickness
rotator cuff tears underwent arthroscopic
double-row rotator cuff repair with use of
suture anchors and were followed
prospectively.

The criteria for inclusion in this study
were a full-thickness rotator cuff tear
between one and two years postoperatively
along with a preoperative magnetic
resonance imaging scan. Forty-four patients
were excluded, and 106 patients were
enrolled in this study. Of those patients,
twenty were lost to follow-up before two
years postoperatively or were unable to have
a postoperative magnetic resonance imaging
scan.

The study vyielded the following
results: the average clinical outcome scores
all improved significantly at the time of the
final follow-up (p < 0.01). At a mean of
fourteen months postoperatively, magnetic
resonance imaging revealed that the retear
rate was 5% for small-to-medium tears,
while it was 40% for large and massive
tears. The shoulders with a type-V repair
demonstrated significantly inferior
functional outcome in terms of overall
scores and strength compared with the other
types of repairs (p < 0.01).

Sugaya et al, concluded that
arthroscopic double-row repair can result in
improved repair integrity. However, the
retear rate for shoulders with large and
massive tears remains higher than that for
smaller tears, and shoulders with large repair
defects (type V) demonstrate significantly
inferior functional outcomes.

5- Lafosse et al., (2007)*:
Regarding the outcome and structural
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integrity of arthroscopic rotator cuff repair
with use of the double-row suture anchor
technique, a prospective series of 105
consecutive shoulders undergoing arthro-
scopic double-row rotator cuff repair of the
supraspinatus or a combination of the
supraspinatus and infraspinatus  were
evaluated at a minimum of two years after
surgery.

The study vyielded the following
results: The mean Constant score (and
standard deviation) was 43.2 £ 15.1 points
preoperatively and 80.1 + 11.1 points
postoperatively. Twelve of the 105 repairs
failed. Intact rotator cuff repairs were
associated with significantly increased
strength and active range of motion.

Lafosse et al, concluded that
Arthroscopic repair of a rotator cuff tear
with use of the double-row suture anchor
technique results in a much lower rate of
failure than has previously been reported in
association with either open or arthroscopic
repair methods. Patients with an intact
rotator cuff repair have better pain relief
than those with a failed repair. After repair,
large and massive rotator cuff tears result in
more postoperative weakness than small
tears do.

6- Krishnan et al., (2008)2:

Regarding arthroscopic repair of full-
thickness tears of the rotator cuff in 23
patients younger than 40 years, authors
retrospectively reported results and mean
follow-up was 26 months.

Regarding strengths and limitations,
this is a retrospective review, but the lack of
a dedicated control group is a limitation,
there were a number of concomitant
procedures being performed in addition to
RCT repair.

The study vyielded the following
results: Twenty-one patients (90%) returned
to their previous level of activity and
employment, including 9 (90%) with WC
claims. All patients (100%) reported
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diminished pain, and 22 (95%) reported
improvement with activities of daily living.
Given the choice, 22 patients (95%) would
have same procedure again.

Krishnan et al., concluded that
excellent outcomes were observed following
arthroscopic rotator cuff repair both with and
without concomitant procedures. Successful
repair returns patients to their pre-injury
level of function.

7- In El-Azab et al., (2010)13:

Regarding  Assessment of  repair
integrity and clinical outcome after
arthroscopic repair of rotator cuff tears in
double-row suture-bridge technique with the
use of a new knotless suture-anchor system,
The first treated 25 patients with
arthroscopic rotator cuff repair in the suture-
bridge technique using a novel knotless
anchor and chain-link suture system were
evaluated. Patients with isolated full-
thickness supraspinatus tears were selected.
They were followed clinically with
functional scores (Constant score, ASES
index), visual analog scale (VAS). The
repair integrity was evaluated with MRI at
an average of 14 months postoperatively.

Inclusion criteria were patients with
symptomatic isolated full-thickness SSP-
tears, failed to improve to initial
conservative treatment (physiotherapy and
analgesics). Findings were confirmed during
surgery, and the tendon repair was
performed with a complete reconstruction in
double-row suture-bridge technique.

Exclusion criteria were combined
tendon tears (subscapularis, infraspinatus or
teres minor tears), partial-thickness SSP
lesions, incomplete repair of the SSP,
humeral head or glenoid fracture, patients
with shoulder instability, osteoarthritis of the
shoulder, rheumatoid arthritis, recurrent
rotator cuff tears or previous surgery on the
rotator cuff and cuff arthropathy.

there  were no

perioperative

Complications:
intraoperative or
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complications. One patient developed a
secondary  frozen  shoulder3  months
postoperatively, which was successfully
conservatively treated with oral prednisolone
for 4 weeks and physiotherapy.

Regarding strengths and limitations,
weaknesses in this study include the overall
small sample size,. The short-term follow-up
may also influence results, in particular the
clinical outcomes. However, according to
Goutallier et al., we do not expect a re-tear
of the rotator cuff to occur later than 14
months postoperatively. Another limitation
of this study was the small number of
failures; therefore, comparisons between
both groups of repair regarding functional
results cannot yield a powerful conclusion.
However, a powerful issue in this study is
the selection of isolated SSP-tears, as most
of the studies present the outcome of rotator
cuff  repair  with  multiple  tendon
involvement, which may lead to a bias of
their results.

The study vyielded the following
results: significant improvement of pain,
strength, range of motion, and functional
scores occurred (P\0.05). There was a re-tear
rate of 20%. The subjective parameters
(VAS and ASES Index) showed non-
significant (n.s.) differences between the re-
tear and intact repair groups, whereas the
objective  parameters (Constant score,
muscle power and active ROM) showed
significant differences between both groups
(P\0.05).

El-Azab et al., concluded that the
functional outcome has improved
significantly with this new knotless anchor-
chain system and was more superior in
shoulders with intact repair, whereas the
resulted repair integrity was not better than
other types of double-row repair techniques
mentioned in the recent literature. However,
this early report of the novel technique may
show limited power for comparison due to
the relatively small sample size.

8- Tashjian et al., (2010)4:

Regarding factors affecting healing rates
after arthroscopic double-row rotator cuff
repair, Tashjian et al., conducted case series
study. 48 patients (49 shoulders) who had a
complete arthroscopic rotator cuff repair
(double-row technique) were evaluated with
ultrasound at a minimum of 6 months after
surgery. Outcome was evaluated at a
minimum of 1-year follow-up with
standardized history  and physical
examination, visual analog scale for pain,
active forward elevation, and preoperative
and postoperative shoulder scores according
to the system of the ASES. Quantitative
strength was measured postoperatively.

Patients were included with primary
repairs in which a complete double-row
repair  was  successfully  performed.
Exclusion criteria included revision repairs,
partial repairs, repairs involving only margin
convergence, or tears in patients with
inflammatory diseases.

Regarding strengths and limitations,
limitations of this study include the overall
study size. Although 49 shoulders, including
25 massive tears, is not an extremely small
sample, several evaluated correlations may
have been insignificant because of a lack of
power. A second limitation is the lack of
preoperative MRI scans that would allow an
analysis of muscle quality on healing status.
A third possible limitation is the relatively
short minimum ultrasound follow-up for
patients (6 months). A fourth limitation is
that a relatively unique suture configuration
was used to attempt to replicate a Mason-
Allen stitch. This technique has not been
used by other authors; it may have an effect
on healing; and it may limit the ability to
compare the results with other double-row
studies using other suture patterns. A final
limitation regards the comparison of their
results to those of the historical control
population of single-row repairs of massive
rotator cuff tears.
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The study vyielded the following
results: ultrasound and physical
examinations were performed at a minimum
of 6 months after surgery (mean, 16 months)
and outcome questionnaire evaluations at a
minimum of 12 months after surgery (mean,
29 months). Of 49 repairs, 25 (51%) were
healed. Healing rates were 67% in single-
tendon tears (16 of 24 shoulders) and 36% in
multitendon tears (9 of 25 shoulders). Older
age and longer duration of follow-up were
correlated with poorer tendon healing
(P\.03). Visual analog scale for pain, active
forward elevation, ASES scores, and Simple
Shoulder Test scores all had significant
improvement from baseline after repair
(P\.0001).

Tashjian et al., concluded that
increased age and longer duration of follow-
up were associated with lower healing rates
after double-row rotator cuff repair. The
biological limitation at the repair site, as
reflected by the effects of age on healing,
appears to be the most important factor
influencing tendon healing, even after
maximizing repair biomechanical strength
with a double-row construct.

9- Cho et al., (2011)*5:

Regarding arthroscopic rotator cuff
repair using a suture bridge technique, Cho
et al.,*® conducted a case series study. To
evaluate the clinical results and repair
integrity after arthroscopic rotator cuff repair
using a suture bridge technique for patients
with rotator cuff tears, 123 shoulders (120
patients) that underwent arthroscopic suture
bridge repair for full-thickness rotator cuff
tear were enrolled for this study. The mean
duration of follow-up was 25.2 months
(range, 16-34 months). The postoperative
repair integrity was analyzed with use of
magnetic resonance imaging (MRI) in 87
shoulders. According to the retear patterns
on postoperative MRI, the cases were
divided into type 1 (failure at the original
repair site) or 2 (failure around the medial
row).
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Regarding strengths and limitations,
Cho et al.,® study has a few limitations.
First, being retrospective in nature.
However, we conducted a retrospective
analysis of the prospectively collected
patients’ data on surgical procedures
performed by a single surgeon. Second, with
regard to preoperative or postoperative
imaging evaluation, analysis of the
postoperative repair integrity by use of MRI
was not conducted in all cases.

The study vyielded the following
results: at the last follow-up, the University
of California at Los Angeles (UCLA) score
improved from the preoperative mean of
13.2 points to 29.7 points (P <.001). The
rotator cuff was completely healed in 58
(66.7%) of the 87 shoulders, and there was a
recurrent tear in 29 shoulders (33.3%). The
incidence of retear tended to increase with
age older than 60 years at the time of
surgery (P =.002). When there was a larger
intraoperative tear, the rate of retear was also
higher (P = .002). When the severity of
preoperative fatty degeneration of the cuff
muscles was higher, there was a greater
chance of a recurrent tear (P <.001). The
retear patterns on postoperative MRI in 29
shoulders with recurrent failures were
classified as type 1 in 12 shoulders (41.4%)
and type 2 in 17 shoulders (58.6%). The
preoperative cuff tear size did not have an
influence on retear patterns (P = .236), but
the percentage of type 1 retear increased
with the severity of fatty degeneration or
muscle atrophy (P =.041, .023).

Cho et al,®™ concluded that
arthroscopic suture bridge repair of full-
thickness rotator cuff tears led to a relatively
high rate of recurrent defects. However, the
mean 25-month follow-up demonstrated
excellent pain relief and improvement in the
ability to perform the activities of daily
living, despite the structural failures. The
factors affecting tendon healing were the
patient’s age, the size and extent of the tear,
and the presence of fatty degeneration in the
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rotator cuff muscle. The retear in cases with
a suture bridge technique tended to be more
frequently at the  musculo-tendinous
junction.

Conclusion:

The present study is considered as a step
in the way of the rotator cuff repair through
arthroscopic technique with double row
construct which has more advantages than one
row instruct as the best choice to treat the
rotator cuff tear with high success rate, fair
satisfaction and good healing.

Nine studies were selected which met all
eligibility criteria because of lack of studies
containing these criteria. Also meta-analysis
was used to get this conclusion. Nevertheless,
this study does not include uniform studies as
currently there is no consensus on same data
of selected studies; however it includes repair
by double row technique only.

The results of this study suggest Success
rate using double row technique 77.5% in
average.

To assess the primary outcomes, it is
reported:

Constant scoret® with 48.12 average
and 79.3 average preoperatively and
postoperatively  respectively,  Regarding
ASES(7)  (American Shoulder and Elbow
Surgeons) with 42.94 average and 87.54
average preoperatively and postoperatively
respectively,  Regarding VAPSU8) (Visual
analog Scale) with 6.07 average and 3.39
average preoperatively and postoperatively
respectively

And regarding UCLA®)(University of
California Los Angeles.) with 9.93 average
and 25.63 average preoperatively and
postoperatively respectively.

Also regarding 2ry outcomes:

Re-tear is reported with average 24.12
%; Wound Infection is reported with (3.2%);
Frozen shoulder with (12.97%) average and
neurovascular complication is reported in

with (6.19%).

However, the results of the present study
were affected by some limitations as the low
sample size, the narrow period of the study,
limited specific published studies concerning
comparison between single row technique and
double row technique.
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