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ABSTRACT

Background: Since Mihata’s 2012 proposal to arthroscopically reconstruct the superior capsule of patients
with massive irreparable cuff tears, many studies have reported the clinical results of this technique using
different types of grafts (fascia lata autograft, dermal allograft, porcine dermal xenograft or long head of
biceps autograft).
Purpose: The objective of this meta-analysis was to report the clinical and radiological results of these
superior capsule reconstructions.
Methods: Preferred Reporting Items for Systematic Reviews and Meta-Analyzes (PRISMA) recommenda-
tions were used to conduct this systematic review. A bibliographic search was performed of the electronic
databases MEDLINE, Scopus, Embase and the Cochrane Library. The quality of the studies was assessed
according to the MINORS criterion (Methodological Index for Nonrandomized Studies). The inclusion
criteria were studies in English evaluating superior capsular reconstruction.
Results: No level I or Il studies met the inclusion criteria. Eighteen studies were selected from the 97 iden-
tified, including 637 shoulders (64% male) with a mean age of 62 years [95% CI: 60.3-63.5]. At the mean
follow-up of 24.3 months (12-60), the range of motion was significantly increased from 82.6° [60.0-105.2]
to 141.9° [109.9-173.8] in abduction, from 113.1° [98.3-127.9] to 153.3° [147.4-159.2] in elevation, from
35.5°[30.9-40.2] 43.4° [35.4-51.3] in external rotation and from 7.2 [5.4-9] to 9.9 [8.9-10.9] in internal
rotation. Functional scores were significantly improved from 5.4 [4.8-5.9] to 1.3 [0.9-1.7] points for VAS,
from 42.5[15.7-69.3] to 59.3 [30.1-88.6] points for Constant, from 39.0% [38.1-39.8] to 79.8% [76.4-83.3]
for the SSV, and from 48.2 [45.2-51.1] to 81.2 [77.2-85.1] points for the ASES. The healing rate was 76.1%
[64.4-84.9]. The complication rate was 5.6% [1.8-16.3] and the reverse shoulder arthroplasty revision
rate was 7.1% [3.8-12.8].
Conclusion: Superior capsule reconstructions allow satisfactory clinical and radiological results to be
obtained at 2 years of follow-up. Due to the small number of high quality comparative studies available,
its true place in the therapeutic arsenal cannot be fully confirmed. However, it seems that the best
indication for this technique is isolated irreparable rupture of the supraspinatus, in cases of medical
treatment failure.
Level of evidence: III; meta-analysis of heterogeneous studies.
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1. Introduction

Massive irreparable rotator cuff tears can lead to various clini-
cal presentations depending on the number of tendons involved,
the muscles affected and the presence or absence of prior cuff
repair surgery [1,2]. Thus, depending on these different param-
eters, shoulder can present as; painless and fully functional but
lacking strength, or functional and painful, or non-functional in the
horizontal and vertical planes [2,3].

The management of these injuries depends on these different
clinical presentations, the quality of the muscles and tendons and
the age of the patient. Tendon transfers have proven their effec-
tiveness in horizontal imbalances [4-6] and the reverse shoulder
arthroplasty remains the preferred treatment in vertical imbal-
ances (pseudoparalytic shoulder) [7]. However, the treatment of
mobile, functional, painful shoulders (irreparable rupture of the
supraspinatus with or without infraspinatus involvement [1])
remains highly controversial, particularly when the tendon of the
long head of biceps is no longer present [8] or when the subject is
too young to be a candidate for a reverse shoulder arthroplasty.

Massive irreparable posterosuperior tears are associated with a
defect of the superior glenohumeral capsule, which is located on
the deep surface of the tendons of the supra- and infra-spinatus.
It has been demonstrated that this superior capsule plays a sta-
bilizing role in the glenohumeral joint, particularly by preventing
superior translation of the humeral head. In 2012, Mihata et al. pro-
posed [9] arthroscopic reconstruction of the superior capsule in
patients suffering from massive irreparable ruptures of the supra-
and infra-spinatus using a fascia lata autograft to restore gleno-
humeral stability. Since then, numerous articles have reported the
clinical results of this technique using different types of grafts (fas-
cialata autograft, dermal allograft, porcine dermis xenograft or long
head of biceps autograft). These vary greatly in terms of functional
results, graft healing on imaging, and particularly, indications, thus
making it difficult to ascertain the true place of this technique
amongst the therapeutic arsenal.

The objective of this meta-analysis was to report the clinical and
radiological results of superior capsular reconstructions.

2. Materials and methods

We conducted a systematic review according to the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyzes) [10] recommendations.

2.1. Research strategy

We considered all clinical studies evaluating the results of
arthroscopic superior capsule reconstruction. We included all
studies regardless of level of evidence (1 to 4), in English, with-
out restrictions on publication status (published, unpublished, in
press). The databases searched were: MEDLINE via PubMed, The
Cochrane Central Register of Controlled Trials (CENTRAL 2018,
number 10), EMBASE, Scopus/Science Citation Index/Emerging
Source citation index/CINAH. We used the following search terms:
shoulder, glenohumeral, superior capsular reconstruction, rotator
cuffrupture, irreparable and massive. A specific algorithm was used
for each database and previous systematic reviews were examined.
The research was done in November 2020.

2.2. Selection of studies

We removed duplicates [11]. Systematic reviews, case reports
or biomechanical studies were excluded, as well as studies with
less than 1 year of follow-up. The relevant studies were selected
by 3 authors (JDW, CC, BS), working independently and resolving
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the differences by reaching a consensus (Tables 1 and 2). When 2
published studies focused on the same population, the most recent
was used. Excluded studies, and reasons for exclusion were listed.

2.3. Assessment of the quality of studies

The quality of the studies was assessed using the MINORS
(Methodological Index for Non-Randomized Studies) score [29],
considering the following criteria: objective defined or not, inclu-
sion of consecutive patients, prospective data collection, unbiased
assessment of endpoints, follow-up period appropriate to endpoint,
loss of follow-up less than 5%, prospective calculation of study size,
adequate control group, equivalence of inclusion groups and appro-
priate statistical analysis (Table 3). This evaluation was carried out
by two authors, in liaison, to ensure that a consensus was reached
in the event of disagreement.

2.4. Data extraction

Data were extracted using a standardized form by 2 authors
(JDW, CC). The data included: date of publication, patient demo-
graphics (age, sex), clinical data (revision, complications, healing,
clinical results, functional score), thickness and type of graft.

2.5. Statistical analysis

Data were analyzed using R software®. Clinical outcomes
(abduction, anterior elevation, external rotation, internal rotation)
and patient-reported functional scores (Constant, SSV, ASES, VAS)
were calculated with 95% confidence intervals. Revisions, compli-
cations and healing rates were also evaluated with 95% confidence
intervals (95% CI). The I? statistic was used to measure the het-
erogeneity of the results. As the expected heterogeneity rate was
high, a random effects model was used. A test was performed to
assess the difference between preoperative and postoperative data.
Subgroup analyzes were performed to evaluate the different ampli-
tudes and scores, depending on the type of graft (xenograft allograft
or autograft).

3. Results
3.1. Study characteristics

In total, we selected 18 studies [12-28,30] among the 97 iden-
tified (Fig. 1) This included a total of 637 shoulders (385 men and
221 women) with a mean age of 61.9 years (95% CI: [60.3; 63.5]). In
these studies, published between 2013 and 2020, the mean follow-
up was 24.3 months (range; 12-60 months). Seven studies reported
results of dermal autografts with a median thickness of 3 mm
[minimum-maximum: 2-3], 2 of dermal xenografts (thickness of
1.5mm and 3 mm), 5 of fascia lata autografts (median thickness of
6 mm [4.6-6.5]), 2 fascia lata autografts with mesh reinforcement
(thickness of 7.2 and 7.6 mm), one long head of biceps autograft
and one of porcine xenograft of 4 mm. Most were primary surg-
eries, however some followed previous surgical failures. Surgery of
the biceps was not systematically mentioned, nor its preoperative
status.

The taxonomy of ruptures was described by either the Cofield
score [31], using an anteroposterior and mediolateral measure-
ment of the size of the rupture, or by the type of tendon affected,
thus making comparisons between studies difficult. These ruptures
involved 2 to 3 anterosuperior, posterosuperior, or more than 5 cm
tendons, depending on the Cofield score.



Table 1
Description of preoperative studies.
Study Patients Age Type of Thickness Follow-up Anterior Abduction External Internal ASES VAS Constant SSV AHD
graft elevation rotation rotation
Denard [12] 59 62 Dermal 2 17.7 130 36 8 43.6 5.8 35 6.6
(2018) (8.7) allograft (48) (18) (18.6) (2.3) (19.9) 3)
Lee [13] 36 60.9 Fascia Lata 24.8 105.8 40.8 10 50.3 5.8 56.3 5
(2018) (6.2) Autograft (6.9) (41.2) (16.9) (4.4) (9.1) (1.2) 9) (2.1)
Pennington [14] 88 594 dermal 3 22 121 103 52.22 4.03 7.1
(2018) (27-79) allograft (10-180) (15-180) (19.29) (2.55)
Lim [15] 31 65.3 Fascia Lata 6 15 133 28 54.4 6 51.7 53
(2019) (44-85) autograft (35) (16) (17.9) (1.2) (13.9) (2.2)
Mihata [16] 30 68 Fascia Lata 4.6 60 85 27 7 29 6.9 34
(2019) (52-78) autograft (54) (20) (5-11) (20) (2.2) (2.2)
Polacek [17] 20 60 Dermal 1.5 12 68.6 65.4 7
(2019) (45-72) xenograft (21.4) (21.1)
Woodmass [18] 34 60 Dermal 3 12 95 72 33 4.9 26.6
(2019) (48-7) allograft (6-23)
Burkhart [19] 41 64 Dermal 3 34 140 37 52 4.6 39 7
(2020) (1.4) allograft (24-50) (120-159) (29-44) 3) (3.8-5.4) (33-44) (04)
Barth [20] 24 60 Long head 25 143 49 4 45 5.2 50 141
(2020) (7) of biceps (33) (16) (2-11) (19) (2) (13) (12)
autograft
Azevedo [21] 21 64.8 Fascia Lata 6.5 24 77.63 54.47 13.95 4 18.84 35.53 6.24
(2020) (8.84) autograft (3.33)
Ferrando [22] 56 65 Dermal 3 24 41 6.5 39 5.43
(2020) 9) xenograft (8) (19) (2.1) (17) (2)
Kholinne [23] 34 64.9 Fascia Lata 6 313 103 26 54.4 6 4
(2020) (8.7) autograft (8.2) (20) (16) (17.2) (1.1) (0.7)
Kholinne [23] 30 65.1 Fascia Lata 7.2 241 109 27 48.1 5.7 4.8
(2020) (6.1) auto- (4.6) (22) (17) (13.2) (1) (1.5)
graft+ Mesh
Lacheta [24] 22 56 Dermal 3 25.2 136 41 54 4 7
(2020) (41-65) allograft (24-36) (17-90) (0-8) (5-14)
Pashuck [25] 14 58.9 Dermal 3 252 128 55 33 6
(2020) (11) allograft (22.8) (36) 17) (2) (2)
Polacek [26] 23 61.25 Fascia Lata 7.6 12 67 59.5
(2020) (41-76) auto- (22.3) (21.9)
graft+ Mesh
Gilat [27] 54 56.3 Dermal 24 136.2 101.9 471 8 45.8 12.2 5.4
(2021) (5.8) allograft (40-180) (45-180) (15-70) (5-15) (18.3) (6.9) (2.3)
Greiner [28] 20 62.1 Porcine 4 25.7 49.7 7.1
(2021) (47-77) xenograft (24-30) (2.1)
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Table 2

Description of postoperative studies.

Study Complications Revisions Healing External Internal ASES VAS Constant SSsv AHD
rotation rotation
Denard [12] 4 11 26 45 10 77.5 1.7 76.3 6.7
(2018) (17) (22) (2.1) (25.2) 3)
Lee [13] 23 84 82.8 8.9
(2018)
Pennington [14] 0 1 84 81.56 1.51
(2018) (10.21) (1.21)
Lim [15] 22 30 73.7 2.5 63.7 6.4
(2019) (15) (10.8) (1.2) (8.1) (2.3)
Mihata [16] 1 0 27 41 9 923 0.9 8.1
(2019) (20) (5-13) (10.3) (1.7) (3.2)
Polacek [17] 6 5
(2019)
Woodmass [18] 8 36 5 45.8
(2019)
Burkhart [19] 0 3 22 59 89 0.7 83 8
(2020) (51-67) (2) (04-1) (79-87) (0.4)
Barth [20] 22 50 11 80 14 77 75
(2020) (16) (5-16) (15) (1.4) (10) (18)
Azevedo [21] 5 0 18 38.68 7 69.63 71.58
(2020)
Ferrando [22] 4 44 90 0.2 80
(2020) (10) 9) (0.4) 1)
Kholinne [23] 20 32 73.7 29 6.3
(2020) (13) (13.8) (0.8) (1.8)
Kholinne [23] 25 39 774 1.8 9.1
(2020) (13) (12) (0.6) (2.4)
Lacheta [24] 1 16 35 83.9 0 8.3
(2020) (41.6-98.3) (0-3) (2)
Pashuck [25] 2 1 9 86.5 0.6 6.7
(2020) (9) (1) (2)
Polacek [26] 2 4
(2020)
Gilat [27] 3 49.7 10 65.6 19.6
(2021) (20-90) (5-16) (20.6) (9.9)
Greiner [28] 1 771 7.8
(2021) (10.5) (2.7)
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Table 3

Evaluation of the studies selected according to the MINORS criteria.

Clearly Consecutive Prospective Primary Unbiased Duration of Prospective Adequate Contemporary Comparable Adequate Total
expressed patients data collection endpoint in assessment of follow-up calculation control group  groups groups statistical
objective included agreement outcomes appropriate to follow-up of the cohort analysis
with objective the objective of
the study
Denard [12] 2 0 0 2 2 1 0 N/A N/A N/A 1 9
(2018)
Lee [13] 2 0 0 2 2 0 2 N/A N/A N/A 1 9
(2018)
Pennington [14] 2 2 0 2 0 1 0 N/A N/A N/A 0 7
(2018)
Lim [15] 2 0 0 2 2 0 0 N/A N/A N/A 2 8
(2019)
Mihata [16] 2 0 0 2 1 1 0 N/A N/A N/A 2 8
(2019)
Polacek [17] 2 2 0 2 2 2 0 N/A N/A N/A 1 13
(2019)
Woodmass [18] 2 0 0 2 2 0 0 N/A N/A N/A 1 7
(2019)
Burkhart [19] 2 0 0 2 2 2 0 N/A N/A N/A 1 10
(2020)
Barth [20] 2 2 0 2 2 2 0 2 2 1 2 17
(2020)
Azevedo [21] 2 2 2 2 2 2 2 N/A N/A N/A 2 17
(2020)
Ferrando [22] 2 2 0 2 2 2 0 0 2 0 2 15
(2020)
Kholinne [23] 2 0 0 2 2 2 2 2 2 2 1 18
(2020)
Lacheta [24] 2 2 0 2 2 2 2 N/A N/A N/A 1 15
(2020)
Paschuck [25] 2 1 2 2 2 2 0 N/A N/A N/A 2 13
(2020)
Polacek [26] 2 2 0 2 2 2 0 N/A N/A N/A 1 13
(2020)
Gilat [27] 2 0 0 2 2 1 0 N/A N/A N/A 1 8
(2021)
Greiner [28] 2 2 0 2 2 2 2 2 2 1 2 21
(2021)

0: not reported; 1: reported but inadequate; 2: reported and adequate.
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Articles identified in PubMed, EMBASE, -
Medline and Cochrane Library databases ||  Articles excluded
(n= 5335) (n=4876)
Articles after removal of duplicates and Articles excluded
screening of titles (n=459) (n=362)

Articles not meeting the

Articles after screening the abstracts ; ) .
inclusion criteria

| |
|

n=97
( ) (n=80)
Articles included
(n=18)
Fig. 1. Patient inclusion flowchart.
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C D Study Mean 95% CI Weight
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Fig. 2. Forest plot of average preoperative mobility: A: abduction; B: elevation; C: external rotation; D: internal rotation.
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Fig. 3. Forest plot of the mean postoperative mobility: A: abduction; B: elevation; C: external rotation; D: internal rotation.

3.2. Clinical results

The combined results of the preoperative amplitudes gave an
abduction of 82.6° [60.0-105.2], an anterior elevation of 113.1°
[98.3-127.9], an external rotation of 35.5° [30.9-40.2] and an
internal rotation of 7.2 points [5.4-9]. (Fig. 2). Postoperative
amplitude assessments showed improvements in abduction at
141.9° [109.9-173.8], p=0.003), in anterior elevation at 153.3°
[147.4-159.2], p<0.0001), in external rotation 43.4° ([35.4-51.3],
p=0.03) and internal rotation at 9.9 points [8.9-10.9], p=0.007).
(Fig. 3).

The combined results of the preoperative functional scores
gave a VAS of 5.4 points [4.8-5.9], an ASES score of 48.2 points
[45.2-51.1], a Constant score of 42.5 points [15.7-69.3] and an SSV
of 39.0% [38.1-39.8]. (Fig. 4). The evaluations of the postopera-
tive functional scores showed an improvement in the ASES score
(81.2 points [77.2-85.1],p <0.0001), the Constant score (59.3 points
[30.1-88.6], p=0.006) and the SSV (79.8% [76.4-83.3], p<0.0001)
and a decrease in VAS (1.3 points [0.9-1.7], p<0.0001). (Fig. 5).

3.3. Imaging results

The combined preoperative measurement of acromiohumeral
distance was 5.6 mm [4.7-6.5] with a significant increase postop-
eratively (p <0.0001). (Fig. 6).

The healing rate was 76.1% [64.4-84.9] This was evaluated by a
postoperative MRI in most studies.

The complication rate was 5.6% [1.8-16.3]. The most frequently
reported complications were surgical site infections, persistent

biceps pain, anchor pullouts, donor site complications, and an acute
immune rejection response in a xenograft case.

Thereverse shoulder arthroplasty revision rate represented 7.1%
[3.8-12.8]. (Fig. 7).

3.4. Sub-group analysis

We observed a difference in abduction between autografts and
xenografts preoperatively; 59.5° [50.6-68.5] vs. 98.3° [67.9-112.9],
p=0.01) and no significant difference for the anterior elevation
(p=0.3), external rotation (p=0.2) and internal rotation (p=0.5).
(Fig. 2). Postoperatively, there was no significant difference (Fig. 3).
There was no significant difference in postoperative functional
scores. (Fig. 4). However, the combined measures of postoperative
VAS were superior in the autograft group (1.9 points [1.3-2.6] vs.
0.8 points [0.4-1.1], p=0.002). (Fig. 5).

4. Discussion

Our meta-analysis shows that according to the 18 studies
selected, superior capsular reconstruction provides good clinical
results with improved range of motion and reduced pain, with-
out the risk of major complications. The analysis of these different
studies also makes it possible to retain relatively consistent indi-
cations for superior capsule reconstruction. Thus, we can retain
that superior capsular reconstruction is indicated in irreparable
supraspinatus ruptures, without osteoarthritis (Hamada < 4), with-
outirreparable rupture of the associated subscapularis. However, in
these different studies, we find a great heterogeneity of techniques,
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Fig. 4. Forest plot of the mean preoperative functional scores: A: constant; B: ASES; C: SSV; D: VAS.

implants and above all a lack of a clear definition of the number
of affected tendons, as well as of the preoperative fatty infiltra-
tion of the various muscles. When this is clearly analyzed, it seems
that when the infraspinatus is also irreparable, the superior capsule
repair does not allow a satisfactory functional result to be obtained,
regardless of the type of implant proposed. Indeed, Denard et al.
[12] reported 25.4% of clinical failures and a graft healing rate on
MRI of only 45% in their series which included 65% of patients with
Goutallier stage 3 fatty infiltration of the infraspinatus. Likewise,
Woodmass et al. [18] found 65% of clinical failures in their series
which included 21.9% of patients with stage 3 or 4 fatty infiltration
of the infraspinatus. Thus, they showed that fatty infiltration of the
infraspinatus > stage 2 was associated with a significant increase in
the risk of failure and/or revision surgery.

In addition, our study clearly shows the absence of high level
evidence studies evaluating the results of superior capsule recon-
structions with only 3 being level III evidence studies (17%), and
the remainder being level IV studies.

It is well established that the size of cuff tears is associated with
functional outcome [32] and some studies have reported re-tear
rates of up to 78% in massive cuff tears. Despite these disappoint-
ing results, repair attempts remain first-line [33,34]. However, this
is not always possible in cases of excessive tendon retraction [35],
insufficient tendon length or excessive fatty infiltration. In these
cases of irreparable ruptures, many treatment options have been
proposed. These include: non-operative treatment by rehabilita-
tion and steroid injections, isolated tenotomy of the long head of

biceps [8], partial repair [36], biodegradable subacromial spacer use
[37], superior capsular reconstruction [9], tendon transfers [4,5]
and reverse shoulder arthroplasty [7]. The true place of these dif-
ferent treatments in the therapeutic arsenal, as well as their precise
indications remain unknown [38].

A stricter radioclinical classification would undoubtedly allow a
comparison of the patients treated and the results of the different
therapeutic proposals. The preoperative assessment of the status
of teres minor on MRI is never mentioned in the various studies,
althoughiits atrophy, rupture or hypertrophy is a determining factor
in the tolerance of these massive ruptures [39].

In our opinion, the radiological assessment should include:

e a standard X-ray with measurement of the acromiohumeral dis-
tance and an evaluation of osteoarthritis according to the Hamada
classification;

e aMRItodetermine the affected tendons and classification accord-
ing to the Collin classification [1], and an evaluation of fatty
infiltration according to the Goutallier classification [40].

The clinical evaluation should systematically assess the pre-
operative stiffness because it was not clearly described in these
different studies. In addition, a more standardized clinical evalua-
tion would make it possible to analyze the active amplitude deficit
both in elevation and in external rotation, defining the various
possible clinical pictures and thus be able to compare the results
of the different techniques. The loss of active external rotation in
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Fig. 5. Forest plot of the mean postoperative functional scores: A: constant; B: ASES; C: SSV; D: VAS.

A Study Mean Mean 95% CI Weight
Type = Xallograft/’Xenograft
Denard (2018) - 6.60 [5.83;7.37] 7.7%
Pennington (2018) ' 7.10 0.0%
Polacek (2019) ! 7.00 0.0%
Burkhart (2020) 7.00 [6.88;7.12] 8.1%
Ferrando (2020) - 543 [491,595] 7.9%
Lacheta (2020) —'-— 7.00 [6.02,7.98] 7.4%
Paschuck (2020) - 6.00 [4.95;7.05] 7.4%
Gilat (2021) - 540 [479;6.01] 7.9%
Greiner (2021) - 7.10 [6.18;8.02] 7.5%
Random effects model e 6.35 [5.68;7.02] 54.0
Type = Autograft
Lee (2018) - 500 [4.31;569] 7.8%
Lim (2019) - 5.30 [453;6.07] 7.7%
Mihata (2019) - 340 [261;419] 77%
Azevedo (2020) —i— 6.24 [4.82,766] 6.8%
Kholinne (2020) 400 [3.76;424] 8.1%
Kholinne (2020) : 3 480 [426,534] 7.9%
Random effects model - 4.67 [4.04;5.30] 46.0
Random effects model < : : 5.62 [4.71; 6.53] 100.0%

Heterogeneity: I2 =98%, rz = 2.6315, p< b.01 T
0 2 4 6 8 10

Type 1 raft/Xenograft H
B Denard (2018‘) = 7750 [71.89; 83.11] 7.8%
Pennington (2018) : 81.56 [79.43; 83.69] 9.0%
Burkhart (2020) H 89.00 [88.39; 89.61] 9.2%
Ferrando (2020) 90.00 [87.64; 92.36] 9.0%
Lacheta (2020) ——— 83.90 [77.70; 90.10] 7.6%
Paschuck (2020) - 86.50 [81.79; 91.21] 8.2%
Gilat (2021) - 65.60 [60.11; 71.09] 7 9%
Random effects model - 32.43 [77.89; 86.98 £
Type = Autograft
Lee (2018) ' 84.00 0.0%
Lim (2019) L 73.70 [69.90; 77.50] 8.5%
Mihata (2019) == 9230 [88.61; 9599] 8.6%
Barth (2020) —a- 80.00 [74.00; 86.00] 7.6%
Kholinne (2020) - 73.70 [69.06; 78.34] 8.2%
Kholinne (2020) - 77.40 [73.11; 81.69] 8.4%
Random effects model P 79.45 71.80 7.11] 41
model <> 81.15 [77.17; 85.13] 100.0%
Heterogeneity: I° = 96%, T = 44. 5755 P <0. 61 ! !
20 80 100
D stuay Mean Mean  95% Cl Weight
Type = Xallograft/Xenograft;
Denard (2018) - 170 [1.16;2.24] 8.5%
Pennington (2018) 151 [1.26;1.76] 9.5%
Woodmass (2019) ' 5.00 0.0%
Burkhart (2020) 0.70 [0.66;0.74] 9.8%
Ferrando (2020) i 0.20 [0.10;0.30] 9.7%
Lacheta (2020) 0.00 [-0.33;0.33] 9.3%
Paschuck (2020) d 0.60 [0.08;1.12] 8.6%
Random effects model | @ 0.75 [0.39;1.12] 55.4
Type = Autograft
Lim (2019) - 250 [2.08;292] 9.0%
Mihata (2019) = 0.90 [0.29;1.51] 8.2%
Barth (2020) - 1.40 [0.84;1.96] 8.4%
Kholinne (2020) 290 [263;3.17] 9.4%
Kholinne (2020) 1.80 [1 59;2.01] 95%
Random effects mode elo= 1.93 [1.28;2.58] 44.6
Random eﬂects model | <> 1.29 [0.85;1.73] 100.0%
Heterogeneity: P= 98%, rz =0. 52:10 p< b01 T T 1
6 8 10
B
Study Mean Mean 95% CI Weight
Type = Xallograft/’Xenogfaft
Denard (2018) - 6.70 [5.93; 7.47] 11.5%
Burkhart (2020) 8.00 [7.88; 8.12] 13.8%
Lacheta (2020) . 8.30 [7.46; 9.14] 11.2%
Paschuck (2020) — 6.70 [5.65; 7.75] 10.0%
Greiner (2021) —s— 7.80 [6 62; 8. 98] 9.3%
Random effects mode <= 7.55 [6.90; 8.19] 55.f
Type = Autograft
Lee (2018) ! 8.90 0.0%
Lim (2019) —- 6.40 [5.59; 7.21] 11.3%
Mihata (2019) i 8.10 [6.95; 9.25] 9.5%
Kholinne (2020) - 6.30 [5.69; 6.91] 12.3%
Kholinne (2020) — 9.10 [8.24, 9 96] 11.0%
Random effects model e 745 [6.07; 8.82] 44.2
Random effects model = 7.48 [6.85; 8.10] 100.0%
Heterogeneity: I2 = 88%, t2 = 0.73:;1, p< b.01 ! : !
0 2 4 6 8 10

Fig. 6. Forest plot of the mean acromiohumeral distance: A: preoperatively; B: postoperatively.

elevation or elbow to the body is a discriminating element in the
preoperative evaluation which is poorly understood by the generic
scores. Using a score to define combined tables of loss of ampli-
tude would certainly exclude some patients at high risk of capsular
repair failure. Boileau’s Isolated Loss of Active Elevation (ILAE), Iso-
lated Loss of active External Rotation (ILER) and Combined Loss of
active Elevation and External Rotation (CLEER) classification is a
possible solution regardless of the resulting therapeutic solutions
[2].

This meta-analysis has a number of limitations. Firstly, the main
limitation is the lack of studies with a high level of evidence.
Subsequently, the heterogeneity of the types of implants used on
small series does not allow conclusions to be made regarding the
differences between these various grafts, even if one can logi-
cally imagine that a 6.5mm thick fascia lata autograft does not
have the same biomechanical and biological structural properties
as a 1.5mm thick porcine dermal xenograft or even the tendon
of the long head of biceps, remaining normally inserted on the
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supraglenoid tubercle. Finally, the large variety of patients included
in the different studies makes it difficult to define a clear indication
for this surgical technique.

5. Conclusion

Superior capsule reconstructions allow satisfactory clinical and
radiological results to be obtained after 2 years of follow-up. The
small amount of comparative studies with a high level of evidence
does not allow us to conclude on the place for this surgical tech-
nique amongst the therapeutic arsenal. However, it seems that the
best indication for this technique is isolated irreparable rupture of
the supraspinatus in cases of failed medical treatment.
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