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Editorial Commentary: Bridging Graft Techniques
Improve Short-Term Outcomes for Irreparable

Rotator Cuff Tear Repair

Ajay C. Kanakamedala, M.D., Editorial Board, Maximilian Hinz, M.D., and

Peter J. Millett, M.D., M.Sc.
Abstract: There is a growing need for nonarthroplasty treatment options for irreparable rotator cuff tears. Options include
superior capsular reconstruction (SCR), tendon transfers, subacromial balloon spacer, bridge grafting, biological tuber-
oplasty, and partial rotator cuff repair with or without augmentation. In our experience, repair with marginal convergence
techniques is superior to SCR; if there is enough tissue, repair is the preferred strategy. In an effort to improve outcomes
after repair, there has been increased interest in the use of interposition or bridging graft (BG) techniques, in which an
allograft or autograft is secured on the humerus laterally and to the remnant tendon medially. Interposition or bridging
grafts can be used to supplement partial repair in an effort to replace the patient’s own missing tissues, and restore the
biomechanical force couple of the rotator cuff and create a humeral head-depressing spacer effect in the subacromial
space. These techniques show promising results compared to superior capsular reconstruction. Various graft options for
BG are available, including human dermal allograft, fascia lata autograft, and tenotomized biceps autograft. Multiple
animal studies have demonstrated that interposition grafts can improve the biomechanical properties of the repair
construct, and histological studies in animal models have shown evidence of tissue in-growth into the BG, which could
lead to increased repair strength over time. Finally, recent studies suggest that a bridging graft may improve short-term
outcomes compared to partial repair alone. It remains to be seen whether this difference is clinically meaningful and
durable.
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he treatment of irreparable rotator cuff tears increased retraction or muscle atrophy,4,6 factors
Tremains challenging for both surgeons and
patients. Irreparable rotator cuff tears may present in
the setting of prior chronic asymptomatic tears that
become acutely symptomatic, following ignored or
neglected traumatic tears, or as recurrent tears after
prior rotator cuff repair. Asymptomatic rotator cuff
tears are common and have been reported to be present
in 30-40% of individuals above the age of 60 years.1,2

The natural history of untreated asymptomatic rotator
cuff tears has been well studied, and 30-50% of these
tears will progress over the next 2 to 3 years, which is
typically associated with the development of symptoms,
including pain and weakness.3-5 By the time these tears
are detected, many are associated with significantly
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associated with decreased chances for a successful
repair.7-9 Although patients may mention a recent
acute injury, this represents a chronic process.
Treatment options for irreparable rotator cuff tears

include, but are not limited to, reverse total shoulder
arthroplasty, superior capsular reconstruction, tendon
transfers, subacromial balloon spacer, bridge grafting,
biological tuberoplasty, and partial rotator cuff repair
with or without augmentation.10,11 As life expectancy
grows and as the incidence of rotator cuff tears grows
along with it, there continues to be interest in
nonarthroplasty treatment options for irreparable
rotator cuff tears. While superior capsular reconstruc-
tion remains helpful for certain patients, in our
experience, when the senior author compared repair
with marginal convergence techniques to superior
capsular reconstruction (SCR), our institution found
improved outcomes with repair, suggesting that if there
is enough tissue to repair the tear, then that is the
preferred strategy.12 We prefer to use the patients’ own
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tissue when possible, even if techniques such as margin
convergence are required to complete the repair.
In an effort to improve outcomes after repair, there

has been increased interest in the use of interposition or
bridging graft (BG) techniques, in which an allograft or
autograft is secured on the humerus laterally and to the
remnant tendon medially.13 As was shown by Petrii
et al.,14 BG techniques can be done with allograft
tissues to restore the biomechanical force couple of the
rotator cuff and to create a humeral head-depressing
spacer effect in the subacromial space. Autograft
tissue can be used for BG, thus presenting an option
which retains and incorporates the patient’s own tissue
to achieve rotator cuff repair when repair of the native
tendon to the footprint is not achievable. These
techniques have shown promising results, even when
compared to superior capsular reconstruction (SCR).15

Lin et al. performed a systematic review of 23 studies,
including 238 patients who underwent SCR and 593
who underwent repair with BG techniques, and found
that, while both groups had an improvement in clinical
and functional outcomes, patients who underwent
repair with BG augmentation had superior clinical and
functional outcomes and a similar complication rate.16

Various graft options for BG are available, including
human dermal allograft, fascia lata autograft, and
tenotomized biceps autograft. Multiple animal studies
have demonstrated that interposition grafts can
improve the biomechanical properties of the repair
construct, and histological studies in animal models
have shown evidence of tissue in-growth into the BG,
which could lead to increased repair strength over
time.13,17,18 Mori et al. recently published a compara-
tive study with a minimum follow-up of 7 years
comparing outcomes after partial rotator cuff repair to
partial repair with a BG technique using a fascia lata
autograft and found superior Constant scores and
Constant strength scores in the BG group.19 Lewington
performed a meta-analysis of BG techniques and, while
they observed promising results for the use of BG in
rotator cuff repair, they noted that none of the 15
included studies were randomized, and only 2 were
comparative.20

In the present study, “Mini-Open Fascia Lata Inter-
position Graft Results In Superior 2-Year Clinical Out-
comes When Compared to Arthroscopic Partial Repair
for Irreparable Rotator Cuff Tear: A Single-Blind Ran-
domized Controlled Trial,” Ribeiro, Nogueira, Costa,
Tenor, and da Costa address this need for randomized
studies comparing partial repair with and without BG.
The authors performed a single-blinded randomized
controlled trial, in which 22 patients with irreparable
rotator cuff tears were randomized to isolated arthro-
scopic partial repair of irreparable rotator cuff tears and
20 patients to mini-open partial repair with bridging
interposition fascia lata autograft.21 There were no
differences in preoperative patient-reported outcome
(PRO) scores or active range of motion between the two
cohorts. At a minimum of 24 months postoperatively,
the BG group had significantly better University of
California at Los Angeles Shoulder (UCLA), American
Shoulder and Elbow Surgeons (ASES), Constant, and
visual analog scale for pain (VAS) scores, greater active
external and internal rotation, and smaller difference in
side-to-side frontal flexion strength. The minimally
clinically important difference (MCID) for UCLA scores
was exceeded by 100% of the graft group and 95% of
the partial repair group, and by 100% of both groups
for ASES scores. When retear rates were analyzed on
magnetic resonance imaging by nonblinded raters, the
retear rate in the BG group was significantly lower than
the partial repair group (15.0 vs 45.5%).
There are many strengths to this study. There is huge

potential for selection bias when making the decision to
perform one of these two techniques, and the
randomized study design helped address many of the
shortcomings with prior retrospective comparative
studies in this area. The authors evaluated patient
demographics known to be associated with inferior
outcomes, as well as tear size, pattern, and degree of
muscle atrophy, and they found no difference between
the two cohorts, further enhancing the validity of their
findings.
Although both groups had excellent rates of achieving

the MCID for the UCLA and ASES Score, it is worth
noting that, while the BG group had greater UCLA and
ASES scores, the difference in improvement between
both groups did not reach the MCID. In other words,
while BG techniques do appear to yield greater
improvements in outcomes statistically, it is unclear
whether this difference is clinically meaningful.
The authors defined irreparable tears as an irreparable

supraspinatus with a reparable infraspinatus. There is a
wide spectrum of irreparable rotator cuff tears with
regard to the degree of fatty atrophy, tear size, and the
number of tendons involved. It is important to
judiciously use the term irreparable rotator cuff tears
and to distinguish this from massive rotator cuff tears,
as not all massive rotator cuff tears are irreparable.
Indeed, we have certainly had multiple cases where,
after the appropriate releases and other techniques,
such as margin convergence, were performed, we were
able to repair a seemingly irreparable massive rotator
cuff tear.
We would not generalize the findings of this study to

all irreparable rotator cuff tears, particularly those with
an irreparable supraspinatus and infraspinatus, those
that involve the axial plane force couple, or those that
involve tendons from both axial and transverse force
couples. Nevertheless, for this specific condition of an
irreparable supraspinatus with a repairable infra-
spinatus and an otherwise intact axial force couple, the
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data from this study supports the hypothesis that the
BG technique shows promise. The authors advocate for
using patients’ own tissue when possible, which may be
an important factor in improving healing, although it
does add to the risk for some morbidity at the harvest
site. We commend the authors for demonstrating how
the use of a BG technique with fascia lata autograft may
give partial repair a leg to stand on for the treatment of
irreparable rotator cuff repairs.

Disclosure
The authors report the following potential conflicts of

interest or sources of funding: A.C.K. reports editorial
board membership for Arthroscopy; P.J.M. reports
grants, consulting fees, and advisory fees from Arthrex;
grants from Siemens and Smith and Nephew; consul-
ting fees, advisory fees, and nonfinancial support from
Springer; and equity or stocks from VuMedi.

References
1. Sher JS, Uribe JW, Posada A, Murphy BJ, Zlatkin MB.

Abnormal findings on magnetic resonance images of
asymptomatic shoulders. J Bone Joint Surg 1995;77:10-15.

2. Tempelhof S, Rupp S, Seil R. Age-related prevalence of
rotator cuff tears in asymptomatic shoulders. J Shoulder
Elbow Surg 1999;8:296-299.

3. Mall NA, Kim HM, Keener JD, et al. Symptomatic pro-
gression of asymptomatic rotator cuff tears: A prospective
study of clinical and sonographic variables. J Bone Joint
Surg Am 2010;92:2623.

4. Moosmayer S, Tariq R, Stiris M, Smith H-J. The natural
history of asymptomatic rotator cuff tears: a three-year
follow-up of fifty cases. J Bone Joint Surg 2013;95:
1249-1255.

5. Yamaguchi K, Tetro AM, Blam O, Evanoff BA, Teefey SA,
Middleton WD. Natural history of asymptomatic rotator
cuff tears: A longitudinal analysis of asymptomatic tears
detected sonographically. J Shoulder Elbow Surg 2001;10:
199-203.

6. Safran O, Schroeder J, Bloom R, Weil Y, Milgrom C.
Natural history of nonoperatively treated symptomatic
rotator cuff tears in patients 60 years old or younger. Am J
Sports Med 2011;39:710-714.

7. Gasbarro G, Ye J, Newsome H, et al. Morphologic risk
factors in predicting symptomatic structural failure of
arthroscopic rotator cuff repairs: Tear size, location, and
atrophy matter. Arthroscopy 2016;32:1947-1952.

8. Lee YS, Jeong JY, Park C-D, Kang SG, Yoo JC. Evaluation
of the risk factors for a rotator cuff retear after repair
surgery. Am J Sports Med 2017;45:1755-1761.

9. Greenspoon JA, Petri M, Warth RJ, Millett PJ. Massive
rotator cuff tears: pathomechanics, current treatment
options, and clinical outcomes. J Shoulder Elbow Surg
2015;24:1493-1505.

10. Cvetanovich GL, Waterman BR, Verma NN, Romeo AA.
Management of the irreparable rotator cuff tear. J Am
Acad Orthop Sur 2019;27:909-917.

11. Hazra MED, Hazra R-OD, Hanson JA, et al. Treatment
options for massive irreparable rotator cuff tears: A review
of arthroscopic surgical options. EFORT Open Rev 2023;8:35.

12. Ciccotti M, Horan MP, Nolte P-C, Elrick BP, Millett PJ.
Outcomes after arthroscopic rotator cuff repair using
margin convergence versus superior capsular reconstruc-
tion: Should candidates for margin convergence be
treated with superior capsular reconstruction? Orthop J
Sports Med 2021;9:23259671211050624.

13. Sunwoo JY, Murrell GA. Interposition graft repair of
irreparable rotator cuff tears: A review of biomechanics
and clinical outcomes. J Am Acad Orthop Sur 2020;28:
e829-e838.

14. Petri M, Warth RJ, Horan MP, Greenspoon JA, Millett PJ.
Outcomes after open revision repair of massive rotator
cuff tears with biologic patch augmentation. Arthroscopy
2016;32:1752-1760.

15. Ono Y, LeBlanc J, Bois AJ, et al. Graft healing is more
important than graft technique: Superior capsular recon-
struction versus bridging graftsdA prospective random-
ized controlled trial. Arthroscopy 2022;38:3109-3117.

16. Lin J, Sun Y, Chen Q, Liu S, Ding Z, Chen J. Outcome
comparison of graft bridging and superior capsule recon-
struction for large to massive rotator cuff tears: A sys-
tematic review. Am J Sports Med 2020;48:2828-2838.

17. Goldenberg BT, Lacheta L, Dekker TJ, Spratt JD, Nolte PC,
Millett PJ. Biologics to improve healing in large and
massive rotator cuff tears: A critical review. Orthop Res Rev
2020:151-160.

18. Lacheta L, Gao X, Miles JW, et al. Losartan in combi-
nation with bone marrow stimulation demonstrated
synergistic effects on load to failure and tendon matrix
organization in a rabbit model. Arthroscopy 2024;40:
2408-2419.

19. Mori D, Kizaki K, Funakoshi N, et al. Irreparable large to
massive rotator cuff tears with low-grade fatty degener-
ation of the infraspinatus tendon: Minimum 7-year
follow-up of fascia autograft patch procedure and partial
repair. Am J Sports Med 2021;49:3656-3668.

20. Lewington MR, Ferguson DP, Smith TD, Burks R,
Coady C, Wong IH-B. Graft utilization in the bridging
reconstruction of irreparable rotator cuff tears: a system-
atic review. Am J Sports Med 2017;45:3149-3157.

21. Ribeiro FR, Nogueira MP, Costa BM, Tenor AC Jr, da
Costa MP. Mini-open fascia lata interposition graft results
in superior two-year clinical outcomes when compared to
arthroscopic partial repair for irreparable rotator cuff tear:
A single-blind randomized controlled trial. Arthroscopy
2024;40:251-261.

http://refhub.elsevier.com/S0749-8063(23)00906-4/sref1
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref1
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref1
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref2
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref2
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref2
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref3
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref3
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref3
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref3
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref4
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref4
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref4
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref4
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref5
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref5
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref5
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref5
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref5
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref6
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref6
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref6
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref6
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref7
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref7
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref7
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref7
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref8
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref8
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref8
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref9
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref9
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref9
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref9
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref10
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref10
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref10
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref11
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref11
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref11
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref12
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref12
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref12
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref12
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref12
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref12
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref13
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref13
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref13
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref13
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref14
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref14
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref14
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref14
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref15
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref15
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref15
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref15
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref15
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref16
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref16
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref16
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref16
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref17
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref17
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref17
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref17
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref18
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref18
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref18
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref18
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref18
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref19
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref19
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref19
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref19
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref19
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref20
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref20
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref20
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref20
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref21
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref21
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref21
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref21
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref21
http://refhub.elsevier.com/S0749-8063(23)00906-4/sref21

	Editorial Commentary: Bridging Graft Techniques Improve Short-Term Outcomes for Irreparable Rotator Cuff Tear Repair
	Disclosure
	References


