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Compressed Biceps Autograft Augmentation of
Arthroscopic Rotator Cuff Repair
John M. Tokish, M.D., James S. Shaha, M.D., Patrick J. Denard, M.D.,
Jeremy J. Mercuri, Ph.D., and Gregory Colbath, M.D.
Abstract: Rotator cuff repair failure rates continue to be a challenging problem. Various methods of biological and
structural augmentation of the rotator cuff have been explored to improve tendon healing after repair. We describe a
technique in which biceps tendon autograft is harvested after tenodesis. The biceps tendon is then compressed into a patch
that is placed over the repaired rotator cuff tendon. Repurposing the portion of the tendon that is otherwise discarded
offers several advantages over other augmentations that have been used, including the biological potential of live autograft
tenocytes in the patch, lower cost, and no donor-site morbidity.
otator cuff disorders are among the most common
Rcauses of shoulder pain and dysfunction with a
negative impact on quality of life.1,2 Performing rotator
cuff repair to address tears that fail to improve with
conservative treatment has become an increasingly
common treatment for rotator cuff pathology.3,4

Despite the increasing incidence of repairs, failure due
to retear continues to present a significant challenge,
with reported rates ranging from 11% to 94%.5,6 Many
factors have been identified as affecting retear rates,
including patient age, tear size, preoperative fatty
infiltration, muscle atrophy, smoking, and diabetes.7-11

Retears are concerning because long-term maintenance
of good outcomes has been shown to be contingent on
tendon-bone interface healing.12,13 Increasingly,
tendon biology is being evaluated as a modifiable risk
factor for retear.
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In the early 2000s, reports on the use of patch
augmentation in rotator cuff repair showed promising
results.12,14 Since those reports, there has been an in-
crease in techniques using patch augmentation to
improve rotator cuff healing.15 Various patches have
been used, including xenograft intestine mucosa,
xenograft dermal grafts, synthetic grafts, and allo-
grafts.13,16-28 Additionally, autografts have been used,
including humeral periosteum and tensor fascia lata
autografts.29,30

An additional augmentation for rotator cuff repair is
biceps tendon autograft. Neviaser31 originally described
using the biceps tendon for large defects with retraction
for which anatomic reduction was not possible. Veen
et al.32 reported on the use of biceps autograft
augmentation with varying techniques for rotator cuff
repair. The current literature shows varying results with
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previously used techniques of repair augmentation us-
ing the biceps tendon.33-36 These grafts have used a
section of the biceps or occasionally have split it along
its axis to cover a defect.
Recently, Colbath et al.37 described the use of a biceps

tendon autograft as a biological augmentation, expand-
ing it into a patch through the use of a skin graft prep-
aration technique. They showed that tenocytes could
remain viable and this could initiate stem cell differen-
tiation into mature tenocytes. The current technique
expands on this knowledge, and in this article, we
describe a method in which the biceps is harvested and
compressed into an autologous patch that can be placed
as an onlay over a rotator cuff repair. After arthroscopic
suprapectoral biceps tenodesis, the proximal remnant of
the biceps tendon is harvested and compressed into a flat
patch, allowing it to be secured over the bursal side of
the repaired tendon. This technique has several advan-
tages over alternative patch techniques, including
autologous tenocyte delivery to the site of pathology,
lower cost compared with allograft, and avoidance of
potential reactions present with other patches. Finally,
because the proximal biceps is often discarded after
tenodesis in cases of rotator cuff repair, this technique
produces no additional donor-site morbidity.

Preoperative Decision Making
Standard preoperative shoulder radiographs with

anteroposterior, internal rotation, and axillary views
are obtained preoperatively. A magnetic resonance
imaging scan is obtained to evaluate the rotator cuff for
tear size, retraction, and fatty atrophy and to rule out
additional nonecuff-related pathology. A diagnostic
arthroscopy is performed, providing confirmation of
both a rotator cuff warranting repair and biceps pa-
thology being addressed with a tenodesis.

Surgical Technique
The patient is positioned in the lateral decubitus po-

sition on a beanbag with the use of a padded arm sleeve
(Arthrex, Naples, FL). Range of motion is assessed to
evaluate for preoperative stiffness. Standard portals are
created, and a diagnostic arthroscopy is performed. The
articular side of the rotator cuff is assessed. The biceps is
tenotomized at its glenoid insertion. The arthroscope is
then moved into the subacromial space. A standard
bursectomy with subacromial decompression is
completed to allow for visualization of the bursal side of
the rotator cuff. The rotator cuff tear is then repaired in
standard fashion. For this particular technique, the ro-
tator cuff can be repaired in any fashion and with any
type of fixation.
Attention is then turned to the biceps tenodesis.

Multiple techniques may be used for this specific pro-
cedure providing that they allow harvest of at least the
proximal 40 mm of the biceps. The preferred technique
of the senior author (J.M.T.) is to perform a supra-
pectoral arthroscopic tenodesis (Video 1). The arthro-
scope is placed into a lateral portal routinely used for
rotator cuff repair and directed to the anterior sub-
deltoid space. Once the space has been entered, the
anterosuperior portal is used to introduce a shaver into
the same space. Care is taken to avoid entering the
intra-articular shoulder through this incision as the
desire is to remain in the subacromial and/or subdeltoid
space. The biceps tendon is then identified just proximal
to the falciform ligament, distal to the beginning of the
bicipital groove, with debridement of bursal tissue as
needed to allow for visualization (Fig 1). A third portal
(the “falciform portal”) is then established using a spinal
needle for localization (Fig 1). The portal is distal and
slightly lateral to the anterosuperior portal and should
be centered directly over the biceps tendon to allow for
eventual anchor placement.
The bicipital sheath is entered with electrocautery,

and the tendon is identified. The bony surface where
the biceps tendon lies is then prepared with a rasp until
there is bleeding bone. The biceps tendon is delivered
from the suprapectoral and subdeltoid space, removing
it from the intra-articular shoulder. A locking grasper is
placed on the tendon through the anterosuperior por-
tal, and tension is pulled to ensure that a tensioned
tenodesis is performed. An all-suture anchor (FiberTak;
Arthrex) is then placed into the humerus. One limb of
the anchor is passed through the biceps tendon twice in
a locking figure-of-8 fashion, which provides excellent
fixation in the tendon. A knot is then tied using the
other limb as a post to reduce the biceps tendon to the
humerus (Video 1). The biceps is cut proximal to
the fixation point, with the residual biceps tendon
removed from the shoulder.
The residual tendon is formed into a patch on the

back table. The tendon is measured and cut to a length
of 27 mm by removing 10 mm from the origin and any
additional length distally. The cut tendon is placed into
a tray (Biceps Autograft Tissue Compression Plate;
Arthrex) for compression. The tray is composed of 2
plates that provide a space for the biceps and allow for
compression of the tendon with expansion into a 27-
mm-long by 22-mm-wide patch. The plates are then
placed into a taper assembly press (Arthrex). The device
has a gauge for tension, and compression is applied
until the gauge is centered between minimum and
maximum and held for 4 minutes.
The compression force is then removed. The biceps

now fills the 27-mm � 22-mm recessed space of the
plates (Fig 2, Video 1). At this point, 4 sets of sutures are
passed through the biceps patch at the corners to pre-
pare for shuttling. The sutures limbs are attached to a
collapsible insertion device (Graft Spreader; Arthrex)
that can be placed through an arthroscopic portal. As
shown in Fig 3, the patch is inserted in a compressed



Fig 1. Suprapectoral biceps harvest in right shoulder with patient in lateral decubitus position. (A) A triangle is drawn between the
lateral midline portal and the anterosuperior portal (black arrows). A cannula is placed in the falciform portal (green arrow), which
is established using a spinal needle for localization starting at the tip of the drawn triangle (dotted lines). The falciform portal
overlies the bicipital groove. (B) Biceps tendon after tenodesis, with sutures coming from placed anchor. The cannula shown
(sutures passing through) is the falciform portal. (C) Tenotomized biceps (red star) and intact falciform ligament (green star).
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fashion and then opened on tension to cover the
repaired rotator cuff.
In our technique, the patch is fixed to the repaired

rotator cuff using a rotator cuff augmentation system
(CuffMend; Arthrex) (Video 1). The medial aspect of
the patch is fixed to the rotator cuff muscle and tendon
using absorbable suture tendon anchors (TissueTak;
Arthrex). Once secured medially with 2 to 3 points of
fixation, the 2 medial sutures are removed and the graft
insertion device is withdrawn. Care is taken to fix the
anterior and posterior aspects of the patch as well
(Fig 4). The 2 remaining lateral sutures are then
secured into the lateral aspect of the greater tuberosity
with 2 knotless anchors (3.5-mm PushLock; Arthrex).
The shoulder is taken through a range of motion while
the surgeon visualizes that the patch is stable on the
rotator cuff. The patch is well fixed to the rotator cuff
Fig 2. Biceps patch. (A) Twenty-seven millimeters of normal bic
centered in the compressive plate device. It should be noted that
device with maximal compression placed. Once the desired compr
for 3 minutes. (C) Newly created patch. It should be noted that th
space and measures approximately 25 mm in width.
and should glide freely under the acromion without
catching or a change in tension (Fig 5, Video 1).

Postoperative Protocol
The patient follows a standard rotator cuff repair

protocol. The senior author’s protocol is as follows: The
patient generally remains in a sling for 6 weeks. During
this period of immobilization, Codman pendulums are
allowed together with passive motion under the su-
pervision of a physical therapist. Supine motion is
started at 2 weeks, with progression to full passive
range of motion by 6 weeks. Active motion begins at
6 weeks, advancing from supine to standing. Light
resistance training is started at 10 weeks, with weight
lifting beginning at 12 weeks. Overhead activities are
minimized until 4 months. The patient is cleared to
resume overhead activities (tennis, pickleball, and so
eps tendon taken from biceps after tenodesis. The tendon is
the plate has an inset space for the tendon. (B) Compressive
ession has been obtained, the tendon is left under compression
e tendon has been flattened to fill the entirety of the recessed



Fig 3. Insertion of patch (red stars) in right shoulder with patient in lateral decubitus position. (A) Proprietary device. (B)
Appearance of patch when first introduced with device rollers compressed together. (C) Once the patch is appropriately placed
medial to lateral, the device is expanded and the patch is spread out on tension over the rotator cuff. The star represents the
center of the patch, and lateral is to the left of the photo.
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on) at 5 to 6 months. Table 1 lists pearls and pitfalls of
our technique, and Table 2 presents advantages and
disadvantages.

Discussion
This article outlines a technique to use the biceps

tendon remnant after tenodesis as a patch to augment a
rotator cuff repair. Originally reported by Neviaser,31

the use of the biceps tendon to mechanically bridge
rotator cuff repairs has been described. Sano et al.38 and
Pavlidis et al.39 both reported similar techniques.
However, all 3 of the aforementioned studies reported
on the use of the biceps as a patch between the greater
tuberosity and an irreparable rotator cuff tear.
Other materials have been used to augment rotator

cuff repairs. Gilot et al.40 used an extracellular matrix
augmentation (ArthroFlex; Arthrex) of rotator cuff re-
pairs of large to massive tears. They found that, at a
mean 24.9-month follow-up, the retear rate was
significantly lower in the patch group (10%) than in
the control group (26%). Along with the decreased
retear rate, an improvement in patient outcome scores
was reported. Gilot et al. recommended use of the patch
for augmentation in any complicated case in which a
significant failure rate was anticipated. Barber et al.14
Fig 4. Fixation of biceps patch (red stars) in right shoulder with pa
staple (purple), with stapler in place to fix second staple. (B) Fixa
noted a similar decrease in the retear rate with the
use of an acellular human dermal matrix allograft patch
(GraftJacket; Wright Medical, Arlington, TN) (15%
with augmentation vs 60% without augmentation).
They also noted no increase in complications or adverse
events related to the human dermal matrix. Although
the use of acellular human dermal allograft has shown
promising results, there is significant cost associated
with the implant.41

The current technique uses an autologous biceps
tendon as a biological augmentation and involves
repurposing the normally discarded proximal biceps
tendon by compressing it into a patch and applying it
over the repaired tendon as a biological augmentation.
The surgical technique is similar to onlay approaches
that have been described using both bovine and dermal
allografts. The biceps tendon, through the compressive
device, is able to be sized sufficiently to function in a
similar manner with coverage of the repaired rotator
cuff tendon. One significant advantage is the avoidance
of allograft patches. Cook et al.42 reported on the dif-
ficulty with allograft patch use given that there are over
20 different patches cleared for use in the United States,
with few to no data reported on the specific patches.
Furthermore, they noted that there is a significant cost
tient in lateral decubitus position. (A) Placement of first suture
tion of anterior aspect of patch.



Fig 5. Final construct in right shoulder with patient in lateral
decubitus position with viewing through lateral portal. The
patch (red star) is shown in its final configuration. The patch is
able to move as a unit with the repaired rotator cuff.

Table 2. Advantages and Disadvantages

Advantages
Autograft tissue with no graft cost
Addition of autograft tenocytes to repair site
No donor-site morbidity

Disadvantages
Additional implant cost for anchor fixation
Additional procedure with prolonged operative time and learning

curve
Inability to perform intra-articular tenodesis because of inadequate

tendon length
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associated with the use of allograft patch. In our tech-
nique, the biceps is readily available, with no additional
implant charge given that the tissue is traditionally
discarded after the case.
The described technique is not without challenges

and limitations. One weakness of the technique is the
lack of literature on the biology of the biceps tendon
following the compressive force to form the tendon into
a patch. Whereas Colbath et al.37 showed that tenocyte
viability was partially retained using a Skin graft
meshing device, tenocyte viability and the biological
effects of compression on tendon healing have not been
evaluated for the current technique. An additional
limitation is the size of biceps patch available. The
current design allows for a 27-mm � 22-mm patch, but
the rotator cuff might have a larger area at risk after
Table 1. Pearls and Pitfalls

Pearls
Thorough subacromial decompression should be performed to

ensure adequate visualization.
Medial patch fixation should be performed through a portal

immediately off the lateral acromion to achieve the optimal
angle.

The lateral fixation sutures should be preloaded prior to insertion
of the patch into the subacromial space.

The cannula should be placed in the lateral portal for graft passage.
Pitfalls

Intra-articular biceps tenodesis yields insufficient tendon for a
patch.

Excessive traction on the lateral patch while placing anchors can
cause tearing and loss of fixation.

Convergence with rotator cuff repair fixation can compromise the
repair.

The patch can become twisted in the subacromial space during
insertion without adequate control.
repair. There is also risk when placing additional an-
chors into the greater tuberosity to fix the patch. It is
possible to interfere with the previously placed anchors
for cuff repair, compromising the patch fixation as well
as the tear. Despite the need for further research into its
efficacy, the current technique is relatively simple to
perform, avoids implant-related costs, and uses auto-
graft tissue that is generally discarded. Further study is
warranted to determine the biological augmentative
effects of this patch on rotator cuff repair.
References
1. Luime JJ, Koes BW, Hendriksen IJ, et al. Prevalence and

incidence of shoulder pain in the general population; a
systematic review. Scand J Rheumatol 2004;33:73-81.

2. Shigley C, Green A. Shoulder conditions and health
related quality of life and utility: A current concepts re-
view. JSES Int 2022;6:167-174.

3. Oh LS, Wolf BR, Hall MP, Levy BA, Marx RG. Indications
for rotator cuff repair: A systematic review. Clin Orthop
Relat Res 2007;455:52-63.

4. Colvin AC, Egorova N, Harrison AK, Moskowitz A,
Flatow EL. National trends in rotator cuff repair. J Bone
Joint Surg Am 2012;94:227-233.

5. Le BT, Wu XL, Lam PH, Murrell GA. Factors predicting
rotator cuff retears: An analysis of 1000 consecutive ro-
tator cuff repairs. Am J Sports Med 2014;42:1134-1142.

6. Longo UG, Carnevale A, Piergentili I, et al. Retear rates
after rotator cuff surgery: A systematic review and meta-
analysis. BMC Musculoskelet Disord 2021;22:749.

7. Diebold G, Lam P, Walton J, Murrell GAC. Relationship
between age and rotator cuff retear: A study of 1,600
consecutive rotator cuff repairs. J Bone Joint Surg Am
2017;99:1198-1205.

8. Abtahi AM, Granger EK, Tashjian RZ. Factors affecting
healing after arthroscopic rotator cuff repair. World J
Orthop 2015;6:211-220.

9. Rossi LA, Chahla J, Verma NN, Millett PJ, Ranalletta M.
Rotator cuff retears. JBJS Rev 2020;8:e0039.

10. Baumgarten KM, Gerlach D, Galatz LM, et al. Cigarette
smoking increases the risk for rotator cuff tears. Clin
Orthop Relat Res 2010;468:1534-1541.

11. 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:
991-997.

http://refhub.elsevier.com/S2212-6287(22)00206-7/sref1
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref1
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref1
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref2
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref2
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref2
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref3
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref3
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref3
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref4
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref4
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref4
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref5
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref5
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref5
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref6
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref6
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref6
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref7
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref7
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref7
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref7
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref8
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref8
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref8
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref9
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref9
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref10
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref10
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref10
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref11
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref11
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref11
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref11


e2118 J. M. TOKISH ET AL.
12. Chalmers PN, Granger E, Nelson R, Yoo M, Tashjian RZ.
Factors affecting cost, outcomes, and tendon healing after
arthroscopic rotator cuff repair. Arthroscopy 2018;34:
1393-1400.

13. Collin P, Kempf J-F, Molé D, et al. Ten-year multicenter
clinical and MRI evaluation of isolated supraspinatus re-
pairs. J Bone Joint Surg Am 2017;99:1355-1364.

14. Barber FA, Burns JP, Deutsch A, Labbé MR, Litchfield RB.
A prospective, randomized evaluation of acellular human
dermal matrix augmentation for arthroscopic rotator cuff
repair. Arthroscopy 2012;28:8-15.

15. Chalmers PN, Tashjian RZ. Patch augmentation in rotator
cuff repair. Curr Rev Musculoskelet Med 2020;13:561-571.

16. Ferguson DP, Lewington MR, Smith TD, Wong IH. Graft
utilization in the augmentation of large-to-massive rotator
cuff repairs: A systematic review. Am J Sports Med 2016;44:
2984-2992.

17. Ciampi P, Scotti C, Nonis A, et al. The benefit of synthetic
versus biological patch augmentation in the repair of
posterosuperior massive rotator cuff tears: A 3-year
follow-up study. Am J Sports Med 2014;42:1169-1175.

18. Flury M, Rickenbacher D, Jung C, et al. Porcine dermis
patch augmentation of supraspinatus tendon repairs: A
pilot study assessing tendon integrity and shoulder func-
tion 2 years after arthroscopic repair in patients aged 60
years or older. Arthroscopy 2018;34:24-37.

19. Maillot C, Harly E, Demezon H, Le Huec JC. Surgical
repair of large-to-massive rotator cuff tears seems to be a
better option than patch augmentation or débridement
and biceps tenotomy: A prospective comparative study.
J Shoulder Elbow Surg 2018;27:1545-1552.

20. Audenaert E, Van Nuffel J, Schepens A, Verhelst M,
Verdonk R. Reconstruction of massive rotator cuff lesions
with a synthetic interposition graft: A prospective study of
41 patients. Knee Surg Sports Traumatol Arthrosc 2006;14:
360-364.

21. Cai Y-Z, Zhang C, Jin R-L, et al. Arthroscopic rotator cuff
repair with graft augmentation of 3-dimensional biolog-
ical collagen for moderate to large tears: A randomized
controlled study. Am J Sports Med 2018;46:1424-1431.

22. Derwin KA, Badylak SF, Steinmann SP, Iannotti JP.
Extracellular matrix scaffold devices for rotator cuff
repair. J Shoulder Elbow Surg 2010;19:467-476.

23. Kim JO, Lee JH, Kim KS, Ji JH, Koh SJ, Lee JH. Rotator
cuff bridging repair using acellular dermal matrix in large
to massive rotator cuff tears: Histologic and clinical anal-
ysis. J Shoulder Elbow Surg 2017;26:1897-1907.

24. Degan TJ, Hartzler RU, Rahal A, DeBerardino TM,
Burkhart SB. Prospective 1-year outcomes are maintained
at short-term final follow-up after superior capsular
reconstruction augmentation of complete rotator cuff
repair. Arthroscopy 2022;38:1411-1419.

25. Jackson GR, Bedi A, Denard PJ. Graft augmentation of
repairable rotator cuff tears: An algorithmic approach
based on healing rates. Arthroscopy 2022;38:2342-2347.

26. Muench LN, Kia C, Jerliu A, et al. Clinical outcomes
following biologically enhanced patch augmentation
repair as a salvage procedure for revision massive rotator
cuff tears. Arthroscopy 2020;36:1542-1551.

27. Rhee S-M, Kim YH, Park JH, et al. Allogeneic dermal fi-
broblasts improve tendon-to-bone healing in a rabbit
model of chronic rotator cuff tear compared with platelet-
rich plasma. Arthroscopy 2022;38:2118-2128.

28. Shim IK, Kang MS, Lee E-S, Choi JH, Lee YN, Koh KH.
Decellularized bovine pericardial patch loaded with
mesenchymal stromal cells enhance the mechanical
strength and biological healing of large-to-massive rotator
cuff tear in a rat model [published online June 16, 2012].
Arthroscopy. 2022. https://doi.org/10.1016/j.arthro.2022.
06.004. Online ahead of print.

29. Kokubu T,Mifune Y, Inui A, KurodaR. Arthroscopic rotator
cuff repairwithgraft augmentationof fascia lata for large and
massive tears. Arthrosc Tech 2016;5:e1235-e1238.

30. Scheibel M, Brown A, Woertler K, Imhoff AB. Pre-
liminary results after rotator cuff reconstruction
augmented with an autologous periosteal flap. Knee Surg
Sports Traumatol Arthrosc 2007;15:305-314.

31. Neviaser JS. Ruptures of the rotator cuff of the shoulder.
New concepts in the diagnosis and operative treatment of
chronic ruptures. Arch Surg 1971;102:483-485.

32. Veen EJD, Diercks RL, Landman EBM, Koorevaar CT. The
results of using a tendon autograft as a new rotator cable
for patients with a massive rotator cuff tear: A technical
note and comparative outcome analysis. J Orthop Surg Res
2020;15:47.

33. Cho NS, Yi JW, Rhee YG. Arthroscopic biceps augmen-
tation for avoiding undue tension in repair of massive
rotator cuff tears. Arthroscopy 2009;25:183-191.

34. Ji J-H, Shafi M, Jeong J-J, Park S-E. Arthroscopic repair of
large and massive rotator cuff tears using the biceps-
incorporating technique: Mid-term clinical and anatomical
results. Eur J Orthop Surg Traumatol 2014;24:1367-1374.

35. Veen EJD, Stevens M, Diercks RL. Biceps autograft
augmentation for rotator cuff repair: A systematic review.
Arthroscopy 2018;34:1297-1305.

36. Rhee SM, Youn S-M, Park JH, Rhee YG. Biceps rerouting
for semirigid large-to-massive rotator cuff tears. Arthros-
copy 2021;37:2769-2779.

37. Colbath G, Murray A, Siatkowski S, et al. Autograft long
head biceps tendon can be used as a scaffold for biologically
augmenting rotator cuff repairs. Arthroscopy 2022;38:38-48.

38. Sano H, Mineta M, Kita A, Itoi E. Tendon patch grafting
using the long head of the biceps for irreparable massive
rotator cuff tears. J Orthop Sci 2010;15:310-316.

39. Pavlidis T, Ganten M, Lehner B, Dux M, Loew M. Teno-
plastik der langen Bizepssehne bei grossem Defekt der
Rotatorenmanschette [Tenoplasty of the long head of the
biceps in massive rotator cuff tear]. Z Orthop Ihre Grenzgeb
2003;141:177-181 [in German].

40. Gilot GJ, Alvarez-Pinzon AM, Barcksdale L, Westerdahl D,
Krill M, Peck E. Outcome of large to massive rotator cuff
tears repaired with and without extracellular matrix
augmentation: A prospective comparative study. Arthros-
copy 2015;31:1459-1465.

41. Quigley R, Verma N, Evuarherhe A Jr, Cole BJ. Rotator
cuff repair with graft augmentation improves function,
decreases revisions, and is cost-effective. Arthroscopy
2022;38:2166-2174.

42. Cook JA, Baldwin M, Cooper C, et al. Patch augmentation
surgery for rotator cuff repair: The PARCS mixed-
methods feasibility study. Health Technol Assess 2021;25:
1-138.

http://refhub.elsevier.com/S2212-6287(22)00206-7/sref12
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref12
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref12
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref12
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref13
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref13
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref13
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref14
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref14
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref14
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref14
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref15
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref15
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref16
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref16
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref16
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref16
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref17
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref17
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref17
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref17
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref18
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref18
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref18
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref18
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref18
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref19
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref19
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref19
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref19
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref19
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref20
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref20
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref20
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref20
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref20
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref21
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref21
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref21
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref21
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref22
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref22
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref22
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref23
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref23
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref23
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref23
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref24
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref24
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref24
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref24
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref24
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref25
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref25
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref25
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref26
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref26
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref26
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref26
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref27
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref27
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref27
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref27
https://doi.org/10.1016/j.arthro.2022.06.004
https://doi.org/10.1016/j.arthro.2022.06.004
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref29
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref29
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref29
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref30
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref30
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref30
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref30
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref31
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref31
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref31
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref32
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref32
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref32
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref32
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref32
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref33
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref33
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref33
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref34
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref34
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref34
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref34
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref35
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref35
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref35
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref36
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref36
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref36
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref37
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref37
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref37
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref38
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref38
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref38
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref39
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref39
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref39
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref39
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref39
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref40
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref40
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref40
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref40
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref40
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref41
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref41
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref41
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref41
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref42
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref42
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref42
http://refhub.elsevier.com/S2212-6287(22)00206-7/sref42

	Compressed Biceps Autograft Augmentation of Arthroscopic Rotator Cuff Repair
	Preoperative Decision Making
	Surgical Technique
	Postoperative Protocol
	Discussion
	References


