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of the Biceps Tendon Versus Conjoint Tendon
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Background: Augmentation of Bankart repair with long head of the biceps tendon transfer has been previously described,
although there is a paucity of literature describing its biomechanical effects.

Purpose/Hypothesis: The purpose of this study was to assess the effect of augmenting Bankart repair with either the conjoint
tendon or the long head of the biceps tendon, both with and without subcritical (13%) glenoid bone loss. We hypothesized that, in a
cadaveric model, augmenting Bankart repair with the long head of the biceps tendon would restore a greater degree of stability
compared with augmenting Bankart repair with the conjoint tendon.

Study Design: Controlled laboratory study.

Methods: A total of 12 cadaveric shoulders were tested on a 6-degrees-of-freedom robotic musculoskeletal simulator to measure
the peak resistance force due to an anterior displacement of 1 cm. The rotator cuff muscles were loaded during testing to simulate
physiological conditions. The following test conditions were used for each specimen: (1) intact shoulder, (2) Bankart lesion with
13% anterior bone loss, (3) 13% bone loss with Bankart repair (anchors placed at the 3-, 4-, and 5-o’clock positions), (4) 13% bone
loss with both Bankart repair and transfer of the long head of the biceps tendon, and (5) 13% bone loss with Bankart repair and
transfer of the conjoint tendon.

Results: Labral repair with the addition of long head of the biceps tendon transfer had the greatest peak resistance force to anterior
displacement among all groups (54.1 ± 5.5 N) and was significantly stronger than both standard Bankart repair by 16.3% (46.5 ± 7.6
N; P ¼ .039) and the conjoint transfer procedure by 16.6% (46.4 ± 7.7 N; P ¼ .008).

Conclusion: Given the susceptibility of recurrent instability in shoulders with subcritical bone loss after isolated labral repair, it is
important to consider augmenting Bankart repair in high-risk patients to avoid potential recurrence and the need for reoperations.
Transferring the long head of the biceps tendon to the anterior glenoid represents one possible augmentation.

Clinical Relevance: We present biomechanical data for a relatively novel technique for augmenting capsulolabral repair strength in
an anterior instability model with subcritical bone loss. These data represent biomechanical justification for the utilization of this
relatively novel technique.
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Traumatic shoulder instability is one of the most common
shoulder injuries among athletes.6,7 Although Bankart
repair is an effective method for addressing recurrent ante-
rior shoulder instability, recent studies have demonstrated
that failure to address glenoid bone loss is a common
cause of recurrent instability after isolated Bankart
repair.4,10,13,17,25,26 In contrast to subcritical bone loss,

multiple studies have defined critical bone loss of the anterior
glenoid associated with recurrent anterior shoulder instabil-
ity after Bankart repair, with percentages reported ranging
from 15% to 30%.9,11 Several open and arthroscopic operative
techniques are utilized to reconstruct the glenoid with a
variety of autograft and allograft sources.1-3,12-14,16,20-23,34

The Bristow-Latarjet procedure is being used with increas-
ing frequency for addressing recurrent shoulder instability
in the setting of glenoid bone loss. This surgical technique
restores the congruity of the deficient glenoid by augment-
ing the anterior glenoid with the coracoid process.32 The
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conjoint tendon, which remains attached to the transferred
coracoid, creates a dynamic restraint to anterior transla-
tion of the humeral head with the arm in the abducted and
externally rotated position.32

Although the Bristow-Latarjet technique effectively
addresses recurrent shoulder instability, this procedure is
associated with a complication rate as high as 20%.5 While
cases of critical bone loss depend on restoring the architec-
ture of the glenoid and warrant reconstruction with a bone
graft, the necessity of osseous reconstruction of the glenoid
in cases of subcritical bone loss is unclear.10 Bankart repair
augmented with long head of the biceps tendon transfer has
been previously described, raising the question of whether
isolated soft tissue transfer could effectively increase sta-
bility after Bankart repair in the setting of subcritical bone
loss.8 The advantageous feature of this tendon transfer was
that it provided a functional sling effect. This study exam-
ines the effect of augmenting Bankart repair with either
the conjoint tendon or the long head of the biceps tendon,
both with and without subcritical (13%) glenoid bone loss.
We hypothesized that augmenting Bankart repair with the
long head of the biceps tendon would restore a greater
degree of stability compared with augmenting Bankart
repair with the conjoint tendon in a cadaveric model.

METHODS

Preparation of Specimens

All specimens were purchased from a local medical donor
bank. Before study initiation, an a priori power analysis
was performed with a power level of 0.8 and planned effect
size (f) of 0.5 for peak resistance force to anterior displace-
ment. A total of 9 shoulders would be required for a signif-
icance level of .05. Therefore, 12 fresh-frozen cadaveric
shoulders (6 men, 6 women) with a mean age of 53.9 years
were utilized. Specimens older than 60 years were excluded
to decrease the risk of an existing rotator cuff tear (all
tested shoulders had intact rotator cuffs). Shoulders were
excluded if they had moderate to severe shoulder osteo-
arthritis based on computed tomography (CT).

All skin and subcutaneous tissues were excised, and the
shoulders were dissected down to the rotator cuff muscle
bellies and tendons, the long head of the biceps brachii
tendon, and the conjoint tendon. Care was taken not to
destabilize the long head of the biceps tendon from its
native groove. The osteotomized scapula and humerus were
then potted in a 2-part urethane compound (Smooth-Cast

300Q; Smooth-On) utilizing custom fixtures. For testing,
the glenoid surface was potted parallel to the horizontal
plane, while the humerus was potted in 60� of abduction
and neutral rotation. To maintain the dynamic stabilizers
of the shoulder, dynamic loading of the rotator cuff was
performed by placing 7.5-N deadweights on the supra-
spinatus, infraspinatus, teres minor, and subscapularis
tendons.11 Also, 10 N was applied to both the conjoint ten-
don and the long head of the biceps tendon by utilizing
constant force springs. After mounting, pretest CT was
performed to define a coordinate system (Figure 1). YG was
defined as a vector from the most inferior point to the most
superior point on the glenoid rim. XG was defined as a
vector from posterior to anterior of the bony glenoid rim.
ZG was calculated as a cross-product of the XG and YG

axes. The midpoint of the superior and inferior points of

Figure 1. A 3-dimensional coordinate system is used to cal-
ibrate the robotic arm based on computerized tomography of
each specimen. YG, vector from the most inferior point to the
most superior point on the glenoid rim (red line); XG, vector
from posterior to anterior of the bony glenoid rim (green line);
ZG, cross-product of the XG and YG axes (black line).

*Address correspondence to Steven L. Bokshan, MD, Department of Orthopaedic Surgery, Warren Alpert Medical School, Brown University, 593 Eddy
Street, Providence, RI 02903, USA (email: steven.bokshan@gmail.com).

†Department of Orthopaedic Surgery, Warren Alpert Medical School, Brown University, Providence, Rhode Island, USA.
The content of this article is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.
One or more of the authors has declared the following potential conflict of interest or source of funding: Funding for this project was provided in part by

DePuy Synthes. Research reported in this publication was supported by the National Institute of Arthritis and Musculoskeletal and Skin Diseases of the
National Institutes of Health under Award No. P30GM12273 (COBRE Bioengineering Core). S.L.B. has received educational support from Stryker. B.D.O. has
received consulting fees from Conmed Linvatec, DuPuy Synthes, and the Musculoskeletal Transplant Foundation; has received research support from
Histogenics, Medical Device Business Services, and Vericel; has received publishing royalties from Saunders/Mosby-Elsevier and Springer; and is a paid
associate editor for The American Journal of Sports Medicine. AOSSM checks author disclosures against the Open Payments Database (OPD). AOSSM has
not conducted an independent investigation on the OPD and disclaims any liability or responsibility relating thereto.

Ethical approval was not sought for the present study.

2 Bokshan et al The Orthopaedic Journal of Sports Medicine

mailto:steven.bokshan@gmail.com


the glenoid rim was determined to be the origin of the
glenoid coordinate system.18

Testing Apparatus

A 6-axis industrial robotic arm (KR 6 R700; KUKA) con-
trolled by simVITRO LabVIEW software (Cleveland
Clinic) was used for robotic force testing (Figure 2). This
robot contains a multiaxis load cell (SI-580 N; ATI) for the
measurement of forces in all 3 Cartesian directions. After
mounting, the 3-dimensional relationships between the
robot, load cell, and specimen were established using a
6-degrees-of-freedom digitizing probe (Optotrak; NDI).
In addition to dynamically loading the rotator cuff, an
additional 5-N compressive force was applied to the
humerus during testing to centralize the humeral head
on the glenoid surface. Starting from the centered posi-
tion, the humeral head was displaced 1 cm in the anterior
direction at a rate of 1.0 mm/s. The peak resistance force
resulting from anterior displacement of the humeral head
was recorded. There were 2 trials performed for each test
condition, and the mean values were used for data
analysis.

Test Conditions

The following test conditions were used for each specimen:
(1) intact shoulder, (2) Bankart lesion with 13% anterior
bone loss, (3) 13% bone loss with Bankart repair (anchors
placed at the 3-, 4-, and 5-o’clock positions), (4) 13% bone
loss with both Bankart repair and transfer of the long head
of the biceps tendon, and (5) 13% bone loss with Bankart
repair and transfer of the conjoint tendon. To access the
labrum to create the Bankart lesion/bone loss, capsulotomy
was performed from the 2- to 7-o’clock positions. Direct
anterior bone loss was created by removing 13% of the ante-
rior to posterior glenoid width (measured on individual CT
scans). Both the long head of the biceps tendon and conjoint
tendon transfer procedures were performed by splitting the
subscapularis in line with the muscle fibers at the midpor-
tion of the tendon and anchoring the respective tendon
(either the long head of the biceps tendon or conjoint ten-
don) 1 cm medial to the articular surface with a suture
anchor using 6 alternating square knots (Figure 3). The
respective tendons were anchored into the midportion of
the anterior glenoid neck. Long head of the biceps tendon
tenotomy was performed at its insertion onto the superior
labral complex, while conjoint tendon tenotomy was per-
formed at its insertion directly onto the coracoid. The cap-
sular tissue and subscapularis tendon were then repaired

Figure 3. The long head of the biceps tendon (LHB) was trans-
ferred using a suture anchor placed 1 cm (green line orthog-
onal to the glenohumeral joint surface) medial to the glenoid
surface and subsequently loaded during testing with a 10-N
constant force spring. For clarity, the outline of the glenoid is
marked in red, the humerus in white, and the coracoid in black.

Figure 2. Robotic arm with a mounted specimen. Loading of
the rotator cuff was performed using (A) deadweights (rotator
cuff muscles) and (B) constant force springs (conjoint tendon
and long head of the biceps tendon).
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over this. All tendon transfer and Bankart repair proce-
dures were performed using Gryphon BR Suture Anchors
(Mitek).

Statistical Analysis

Ultimately, 1-way repeated-measures analysis of variance
was used to determine the difference in mean peak force
values among test conditions. Post hoc Dunnett analysis
was performed to examine significant differences among
individual groups. A P value of .05 was used to determine
significance for all tests (SPSS Version 21.0; IBM).

RESULTS

The mean peak resistance force in the intact shoulder group
was 42.4 ± 4.3 N. Upon creating a Bankart lesion and 13%
anterior bone loss, there was a statistically significant
decrease in peak resistance force to anterior displacement
(31.9 ± 5.8 N; P¼ .006). There was no statistically significant
difference in peak resistance force between the Bankart
repair group (46.5 ± 7.6 N) and the intact shoulder group
(P ¼ .99). Labral repair with the addition of long head of the
biceps tendon transfer had the highest resistance to peak
resistance force among all groups (54.1 ± 5.5 N) and was
significantly greater than both standard Bankart repair by
16.3% (46.5 ± 7.6 N; P ¼ .039) and the conjoint transfer
procedure by 16.6% (46.4 ± 7.7 N; P¼ .008) (Figure 4). There
was no significant difference in the mean peak resistance
force between Bankart repair alone and Bankart repair with
the addition of conjoint tendon transfer (P ¼ .99).

DISCUSSION

Our objective was to augment Bankart repair with either
the long head of the biceps tendon or the conjoint tendon
and determine which tendon transfer restores a greater
degree of resistance to anterior displacement of the
humeral head in the setting of subcritical bone loss of the
anterior glenoid. Labral repair augmented with long head
of the biceps tendon transfer produced significantly greater
resistance to anterior displacement of the humeral head
compared with the intact native labrum. Additionally, this
transfer provided significantly greater resistance force
compared with transfer of the conjoint tendon.

Recurrent anterior shoulder instability in the absence of
a critical glenoid defect is most commonly addressed with
isolated Bankart repair.33 Instability recurrence rates
range from 2% to 8%. Analysis of these recurrent cases of
shoulder instability during revision surgery has demon-
strated that failure to address anterior glenoid bone loss
is a common cause of recurrent instability.28-31 While the
Bristow-Latarjet procedure addresses critical glenoid bone
loss in recurrent shoulders, there is no consensus regard-
ing the optimal modality for addressing subcritical bone
loss.11 Several studies have defined subcritical glenoid
bone loss and examined the impact of outcomes after iso-
lated labral repair in patients with subcritical bone
loss.10,15,19 Shaha and colleagues24 reported that 13.5%

glenoid bone loss was associated with poor outcomes in
patients who underwent isolated arthroscopic labral
repair. They measured bone loss using magnetic reso-
nance imaging with the perfect circle technique described
by Harmsen and Huijsmans,13 and patients were divided

Figure 4. Transferring the long head of the biceps tendon to the glenoid produces a greater resistance to translational force than
Bankart repair alone and Bankart repair with transfer of the conjoint tendon. Arrows denote statistical significance (P < .05). LHB,
long head of the biceps tendon.
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into quartiles based on the percentage of bone loss. They
arbitrarily set the subcritical threshold cutoff at 13.5%.
Patients with �13.5% bone loss were found to have worse
functional outcomes and a greater degree of recurrence.
Based on this threshold, Dickens and colleagues10 conducted
a case-control study to examine the effect of subcritical bone
loss in collegiate football players after arthroscopic labral
repair. In this series, 47 patients had <13.5% bone loss, and
3 patients had �13.5% bone loss. Additionally, Shin et al27

performed a cadaveric study to determine the percentage of
bone loss at which soft tissue repair alone fails to restore
anterior-inferior glenohumeral translation. They created
10%, 15%, 20%, and 25% glenoid bone defects and found that
glenohumeral translation could not be adequately restored
once the bony defect exceeded 15%.27

Complications after a Bristow-Latarjet procedure
include recurrent instability, musculocutaneous nerve
palsy, and persistent postoperative pain, ranging from
7.5% to 25%. The indications for performing this procedure
are less clear in the setting of subcritical bone loss because
the concept of surgically addressing subcritical bone loss is
relatively novel and few studies have examined the role of
glenoid reconstruction in this specific patient population.
Furthermore, there is variability in the definition of what
constitutes subcritical bone loss. Yang et al34 recently pub-
lished a study comparing remplissage versus the modified
Latarjet procedure for Hill-Sachs lesions in patients with
subcritical bones. They reported that both surgical options
could provide satisfactory results in the general population.
However, they reported that the modified Latarjet proce-
dure resulted in improved outcomes in patients with previ-
ous instability surgery, collision and contact athletes, and
patients with greater than 10% of glenoid bone loss. Addi-
tionally, they found that patients who underwent the
Latarjet procedure had a higher complication rate.

DeFroda et al8 reported a case of augmenting Bankart
repair with the long head of the biceps tendon, raising the
question of whether isolated soft tissue transfer could suf-
ficiently augment shoulder stability in patients with sub-
critical glenoid loss. The unique feature of their tendon
transfer was that in addition to reinforcing the static effect
of Bankart repair, it produced a functional sling effect that
is comparable with the effect produced by the Bristow-
Latarjet procedure. In our study, we demonstrated that
the augmentation of Bankart repair with the long head
of the biceps tendon is more reliable than the augmenta-
tion of Bankart repair with the conjoint tendon and that
this repair provides more resistance to anterior displace-
ment of the humeral head than the intact labrum. There-
fore, transfer of the long head of the biceps tendon may be
indicated in the setting of subcritical bone loss in which
further resistance to translation is desired. It should be
noted that these supraphysiological resistance values may
provide additional utility in the prevention of an
“engaging” bony lesion, particularly in the setting of poor
patient compliance in which adequate timing for labral
healing is not permitted.

This study has several limitations. First, the osseous
defect was created by osteotomizing the glenoid, which is
an oversimplification of the pattern of glenoid bone loss

that occurs in patients with recurrent shoulder instability.
However, our methodology allowed us to reproducibly cre-
ate a specific degree of bone loss in all of the cadaveric
specimens included in the study. Second, because of the
sequential nature of the study design, the long head of the
biceps tendon was sacrificed before mechanical testing of
transfer of the conjoint tendon. Therefore, the native anat-
omy was not used for testing of the conjoint tendon. Third,
in vivo shoulder stability relies on a complex interplay
between the static and dynamic shoulder stabilizers.
Although our model attempted to reproduce the horizontal
compression of the humeral head into the glenoid by indi-
vidually loading the rotator cuff muscles, the long head of
the biceps tendon and conjoint tendon, this does not
account for the variability of muscle forces encountered
during an in vivo instability event. Furthermore, our trans-
lation tests were performed with the humeral head in a
neutral position, which may not be the position of the
humeral head during dislocation. However, this testing
methodology has been previously used in similar cadaveric
testing, and its limitations have been discussed in prior
publications.27 Fourth, the bone and soft tissue quality of
cadaveric shoulders may not represent the tissues found in
younger patients who typically present with anterior shoul-
der instability.

CONCLUSION

Given the susceptibility of recurrent instability in
shoulders with subcritical bone loss after isolated labral
repair, it is important to consider augmenting Bankart
repair in high-risk patients to avoid potential recurrence
and the need for reoperations. Transferring the long head
of the biceps tendon to the anterior glenoid represents one
possible augmentation.

REFERENCES

1. Amroodi MN, Jafari D, Kousari AA. Results of open Bankart surgery

for recurrent anterior shoulder dislocation with glenoid bone defect

and concomitant Hill-Sachs lesion. Arch Bone Joint Surg. 2018;6(3):

212-218.

2. Baverel L, Colle P-E, Saffarini M, Anthony Odri G, Barth J. Open

Latarjet procedures produce better outcomes in competitive athletes

compared with recreational athletes: a clinical comparative study of

106 athletes aged under 30 years. Am J Sports Med. 2018;46(6):

1408-1415.

3. Bockmann B, Venjakob AJ, Reichwein F, Hagenacker M, Nebelung

W. Mid-term clinical results of an arthroscopic glenoid rim reconstruc-

tion technique for recurrent anterior shoulder instability. Arch Orthop

Trauma Surg. 2018;138(11):1557-1562.

4. Boileau P. Risk factors for recurrence of shoulder instability after

arthroscopic Bankart repair. J Bone Joint Surg. 2006;88(8):1755.

5. Bokshan SL, DeFroda SF, Owens BD. Comparison of 30-day morbid-

ity and mortality after arthroscopic Bankart, open Bankart, and

Latarjet-Bristow procedures: a review of 2864 cases. Orthop J Sports

Med. 2017;5(7):232596711771316.

6. Burra G, Andrews JR. Acute shoulder and elbow dislocations in the

athlete. Orthop Clin North Am. 2002;33(3):479-495.

7. Cain EL, Ryan MK. Traumatic instability: treatment options and con-

siderations for recurrent posttraumatic instability. Sports Med

Arthrosc. 2018;26(3):102-112.

The Orthopaedic Journal of Sports Medicine Long Head of the Biceps Tendon Versus Conjoint Tendon Transfer 5



8. DeFroda SF, Gil JA, Owens BD. Recurrent shoulder stabilization with

open Bankart repair and long head biceps transfer. J Orthop. 2018;

15(2):401-403.

9. Dickens JF, Owens BD, Cameron KL, et al. Return to play and recur-

rent instability after in-season anterior shoulder instability. Am J

Sports Med. 2014;42(12):2842-2850.

10. Dickens JF, Owens BD, Cameron KL, et al. The effect of subcritical

bone loss and exposure on recurrent instability after arthroscopic

Bankart repair in intercollegiate American football. Am J Sports Med.

2017;45(8):1769-1775.

11. Frank RM, Gregory B, O’Brien M, et al. Ninety-day complications

following the Latarjet procedure. J Shoulder Elbow Surg. 2019;

28(1):88-94.

12. Gowd AK, Liu JN, Cabarcas BC, et al. Management of recurrent

anterior shoulder instability with bipolar bone loss: a systematic

review to assess critical bone loss amounts. Am J Sports Med.

2019;47(10):2484-2493.

13. Harmsen K, Huijsmans PE. Management of glenoid defects in anterior

shoulder instability: a review of current concepts. Open Orthop J.

2017;11:934-945.

14. Horner NS, Moroz PA, Bhullar R, et al. Open versus arthroscopic

Latarjet procedures for the treatment of shoulder instability: a sys-

tematic review of comparative studies. BMC Musculoskelet Disord.

2018;19(1):255.

15. Jeon YS, Jeong HY, Lee DK, Rhee YG. Borderline glenoid bone

defect in anterior shoulder instability: Latarjet procedure versus Bank-

art repair. Am J Sports Med. 2018;46(9):2170-2176.

16. Lafosse L, Lejeune E, Bouchard A, Kakuda C, Gobezie R, Kochhar T.

The arthroscopic Latarjet procedure for the treatment of anterior

shoulder instability. Arthroscopy. 2007;23(11):1242.e1-1242.e5.

17. Lee SH, Lim KH, Kim JW. Risk factors for recurrence of anterior-

inferior instability of the shoulder after arthroscopic Bankart repair in

patients younger than 30 years. Arthroscopy. 2018;34(9):2530-2536.

18. Lee YS, Lee TQ. Specimen-specific method for quantifying gleno-

humeral joint kinematics. Ann Biomed Eng. 2010;38(10):3226-3236.

19. Liu JN, Gowd AK, Garcia GH, Cvetanovich GL, Cabarcas BC, Verma

NN. Recurrence rate of instability after remplissage for treatment of

traumatic anterior shoulder instability: a systematic review in treat-

ment of subcritical glenoid bone loss. Arthroscopy. 2018;34(10):

2894-2907.e2.

20. Moroder P, Plachel F, Becker J, et al. Clinical and radiological long-

term results after implant-free, autologous, iliac crest bone graft pro-

cedure for the treatment of anterior shoulder instability. Am J Sports

Med. 2018;46(12):2975-2980.

21. Moura DL, Reis ARE, Ferreira J, Capelão M, Cardoso JB. Modified

Bristow-Latarjet procedure for treatment of recurrent traumatic

anterior glenohumeral dislocation. Rev Bras Ortop. 2018;53(2):

176-183.

22. Ranalletta M, Bertona A, Tanoira I, Maignon G, Bongiovanni S, Rossi

LA. Modified Latarjet procedure without capsulolabral repair for failed

previous operative stabilizations. Arthrosc Tech. 2018;7(7):

e711-e716.

23. Russo R, Maiotti M, Taverna E. Arthroscopic bone graft procedure

combined with arthroscopic subscapularis augmentation (ASA) for

recurrent anterior instability with glenoid bone defect: a cadaver

study. J Exp Orthop. 2018;5(1):5.

24. Shaha JS, Cook JB, Song DJ, et al. Redefining “critical” bone loss in

shoulder instability: functional outcomes worsen with “subcritical”

bone loss. Am J Sports Med. 2015;43(7):1719-1725.

25. Shibata H, Gotoh M, Mitsui Y, et al. Risk factors for shoulder re-

dislocation after arthroscopic Bankart repair. J Orthop Surg Res.

2014;9(1):53.

26. Shin S-J, Kim RG, Jeon YS, Kwon TH. Critical value of anterior

glenoid bone loss that leads to recurrent glenohumeral instability

after arthroscopic Bankart repair. Am J Sports Med. 2017;45(9):

1975-1981.

27. Shin S-J, Koh YW, Bui C, et al. What is the critical value of glenoid

bone loss at which soft tissue Bankart repair does not restore gleno-

humeral translation, restricts range of motion, and leads to abnormal

humeral head position? Am J Sports Med. 2016;44(11):2784-2791.

28. Sisto DJ. Revision of failed arthroscopic Bankart repairs. Am J Sports

Med. 2007;35(4):537-541.

29. Su F, Kowalczuk M, Ikpe S, Lee H, Sabzevari S, Lin A. Risk factors for

failure of arthroscopic revision anterior shoulder stabilization. J Bone

Joint Surg Am. 2018;100(15):1319-1325.

30. Tauber M, Resch H, Forstner R, Raffl M, Schauer J. Reasons for

failure after surgical repair of anterior shoulder instability. J Shoulder

Elbow Surg. 2004;13(3):279-285.

31. Torrance E, Clarke CJ, Monga P, Funk L, Walton MJ. Recurrence after

arthroscopic labral repair for traumatic anterior instability in adoles-

cent rugby and contact athletes. Am J Sports Med. 2018;46(12):

2969-2974.

32. van der Linde JA, van Wijngaarden R, Somford MP, van Deurzen DFP,

van den Bekerom MPJ. The Bristow-Latarjet procedure, a historical

note on a technique in comeback. Knee Surg Sports Traumatol

Arthrosc. 2016;24(2):470-478.

33. Waterman B, Owens BD, Tokish JM. Anterior shoulder instability in

the military athlete. Sports Health. 2016;8(6):514-519.

34. Yang JS, Mehran N, Mazzocca AD, Pearl ML, Chen VW, Arciero RA.

Remplissage versus modified Latarjet for off-track Hill-Sachs lesions

with subcritical glenoid bone loss. Am J Sports Med. 2018;46(8):

1885-1891.

6 Bokshan et al The Orthopaedic Journal of Sports Medicine



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


