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Return to Play after Arthroscopic Bankart Repair
Combined with Open Subpectoral Biceps Tenodesis

James P. Toale, M.B., B.Ch., Eoghan T. Hurley, M.B., B.Ch., M.Ch.,
Martin S. Davey, M.B., B.Ch., M.Ch., J. Tristan Cassidy, M.Ch., F.R.C.S.I. (Tr & Orth),

Leo Pauzenberger, M.D., and Hannan Mullett, M.Ch., F.R.C.S.I. (Tr & Orth)

Purpose: To evaluate the clinical outcomes and rate of return to play (RTP) in patients who underwent arthroscopic
Bankart repair and open subpectoral biceps tenodesis. Methods: A retrospective review of patients who underwent
combined arthroscopic Bankart repair and open subpectoral biceps tenodesis by a single surgeon between 2012 and 2016
was performed. RTP, the level of return, and the timing of return were assessed. Visual analog scale for pain, Rowe score,
Shoulder Instability-Return to Sport after Injury score, and Subjective Shoulder Value were evaluated. Results: The study
included 14 patients, with a mean follow-up of 34.2 ! 12.1 months. Of the 14 patients, 13 (92.9%) returned to sport at a
mean of 4.8 ! 1.2 months and 9 (64.3%) returned to the same or higher level of sport. At !nal follow-up, the mean Rowe
was 80.0 ! 16.3, the mean Subjective Shoulder Value was 81.0 ! 15.1, the mean Shoulder Instability-Return to Sport
after Injury was 57.3 ! 25.6, and the mean visual analog scale score was 2.6 ! 1.5. One patient had a recurrent dislo-
cation, whereas no patients underwent a further operation on the ipsilateral shoulder. Conclusion: Patients undergoing
arthroscopic Bankart repair combined with open subpectoral biceps tenodesis had a high rate of RTP with a low rate of
recurrent instability. Level of Evidence: IV, Therapeutic Case Series.

Anterior shoulder instability is a common problem
in athletes, with collision athletes at particularly

high risk.1,2 The arthroscopic Bankart repair is the most
commonly performed procedure for shoulder instability
globally, in the setting of soft-tissue injury absent of
glenoid bone loss.3-5 Outcomes following arthroscopic
Bankart repair are generally considered excellent with
high rates of return to play in athletes.6 However,
associated pathologies, especially lesions of the long
head of the biceps brachii tendon (LHBT) in athletes,
might complicate return to play.7-10

LHBT lesions are a rare pathology alongside anterior
shoulder instability, but can be a signi!cant source of pain
in the shoulder because of the large number of free nerve
endings around the shoulders.11-13 There are 3 main
subtypes of LHBT lesions: (1) LHBT degeneration, (2)
LHBT anchor disorders, and (3) LHBT instability (14).
Biceps tenodesis is commonly used in themanagement of
LHBT lesions or superior-labrum anterior-posterior
(SLAP) tears in younger active patients. It is advantageous
over tenotomy alone because it allows for the preserva-
tion of the anatomy for improved cosmetic appearance
and functional outcomes, as the biceps is the chief supi-
nator and secondary "exor of the elbow.14,15

There is scant literature on the outcomes of biceps
tenodesis combined with arthroscopic Bankart repair,
with no studies to our knowledge reporting on the rate of
return to play (RTP) in these patients. Therefore, the
purpose of this studywas to evaluate the clinical outcomes
and rate of RTP in patients who underwent arthroscopic
Bankart repair and open subpectoral biceps tenodesis. Our
hypothesiswas that arthroscopicBankart repair andbiceps
tenodesis would result in high rates of RTP.

Methods
A retrospective analysis of patient reported outcomes

and prospectively collected operative !ndings was
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carried out. The operation notes from all of the
arthroscopic Bankart repairs performed by a single
fellowship trained shoulder surgeon (H.M.) from 2012
to 2016 were analyzed. The inclusion criteria for the
study were: (1) anterior shoulder instability; (2) trau-
matic LHBT injuries with instability and/or partial or
complete ruptures of the LHBT; (3) arthroscopic
Bankart repair; (4) open subpectoral biceps tenodesis;
and (5) minimum 24-month follow-up. The exclusion
criteria were signi!cant glenohumeral arthritis at the
time of the procedure and patients who had received a
previous surgery on the ipsilateral shoulder.
Operative !ndings were recorded by the performing

surgeon following surgery. These !ndings were retro-
spectively reviewed and analyzed, by a surgical trainee
(E.T.H.) not involved in the case. Patients were fol-
lowed by telephone contact and, upon receiving
permission, were sent an e-mail with a follow-up sur-
vey to be completed. Once completed, results were
recorded, analyzed, and collated. Details recorded
included demographic information, return to sport in-
formation (including level returned at and reasons for
not returning where applicable), Rowe score, the
Shoulder Instability-Return to Sport after injury score,
the visual analog scale score, and the Subjective
Shoulder Value score, recurrence of dislocations or
subluxations, revision surgeries, and complications.

Surgical Technique
All surgeries were performed in beach chair position

under general anesthesia. An examination under anes-
thesia was performed on both shoulders to evaluate
instability, range of motion, and joint laxity. A diagnostic
arthroscopy through a standard posterior portal was
performed including dynamic examination to con!rm
the diagnosis. The capsuloligamentous structures were
evaluated, whereas the glenoid and humerus were
examined for osteochondral or osseous defects. The
intraarticular part of the LHBT was evaluated in its en-
tirety including dynamic testing for instability. The dy-
namic arthroscopic examination routinely includes
moving the glenohumeral joint through the whole range
of motion and test for luxation tendencies. This includes
!nal evaluation of all potential bipolar osseous lesions to
determine their relevance. Furthermore, the LHBT and
its origin is evaluated closely during this dynamic ex-
amination to identify any instabilities and get a better
idea of the degree of injury to the superior labrum. A
probe was used to examine the biceps anchor and
mobilize the LHBT out of its groove. Indications for bi-
ceps tenodesis included: (1) observation of extension of
the glenoid lesion into the LHBT itself; (2) partial rupture
of the LHBT; (3) accompanying damage to the rotator
cuff insertions indicative of chronic or acute LHBT
instability (pulley-lesion); and (4) clear instability of the
LHBT. If the decision was made to perform a LHBT

tenodesis, the tendon was cut near its origin. To address
anterior capsulolabral lesions, the labrum was mobilized
and the glenoid bone freshened. The capsular tissues and
labrum were then !xed to the glenoid rim with suture
anchors as needed, with the primary goal of our repair
being the restoration of the inferior glenohumeral liga-
ment and the hammock effect of the glenohumeral lig-
aments. The number of anchors was determined by the
size of the glenoid because our routine technique in-
cludes placing a minimum of 3 anchors from the 6
o’clock position up to approximately the 11 o’clock po-
sition. After !nishing the arthroscopic repair, all portals
were closed and an oblique skin incision was made at the
inferior border of the pectoralis major muscle over the
humerus. The LHBT was then mobilized and sutured. A
guide pin was positioned centrally in the humerus and
overdrilled unicortically with a cannulated reamer. The
LHBT was !xed with an interference screw in an intra-
medullary fashion.

Rehabilitation and Return to Play
Postoperatively the shoulder was placed in a sling for

3 weeks. Nonresisted activities of daily living of the
elbow and shoulder without excessive elevation and
external rotation were allowed. Patients immediately
began physiotherapy, which continuously increased in
intensity over the next weeks. Return to contact ac-
tivities while avoiding collision drills was allowed after
12 weeks. Return to full contact and competition usu-
ally would follow within the next 3 months, depending
on progress of physiotherapy.

Statistical Analysis
Descriptive statistics were gathered using SPSS,

version 22 (IBM Corp. Released 2013. IBM SPSS Sta-
tistics for Windows, Armonk, NY: IBM Corp.).

Results

Patient Demographics
A total of 17 patients !tting the inclusion criteria

could be identi!ed, of which 14 (82.4%) were available
for a follow-up at a mean 34.2 ! 12.1 months. There
were 13 (93%) males and 1 (7%) female, and a mean
body mass index of 29.2 ! 4.2. The mean patient age
was 35.5 ! 10.2 years. The mean follow-up time was
34.2 ! 12.1 months. There were 5 (36%) professional
athletes, all rugby players, and 3 other competitive
athletes. Eight (57%) patients were involved in contact
sports and 6 (43%) were involved in noncontact sport.

Return to Sport
At follow-up, 13 (93%) of patients had returned to

sport (Table 1). Of these patients, 9 (64.3%) returned to
the same/higher level of sport. Of those who returned
at a lower level, 3 (75%) were due to residual shoulder
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symptoms postoperatively (e.g., recurrent instability,
recurring pain) and 1 (25%) was due to social/family
factors. The mean time of return to sport was 4.8 ! 1.2
months. Of the 8 collision athletes, 7 (86%) returned to
sport and all returned at the same or higher level. All of
these returned between 3 and 6 months. In the
competitive/professional athlete group, all 8 (100%)
athletes returned. Six (75%) returned at the same or
higher level of sport and 2 (25%) returned at a lower
level. All of the 5 professional rugby players returned to
sport at the same level.

Patient-reported Outcomes
Of 14 patients, the mean Rowe score was 80 ! 16.3

(Table 2). The mean Shoulder Instability-Return to
Sport after injury score was 57.3 ! 25.6. The mean
visual analog scale score was 2.6 ! 1.5. The mean
Subjective Shoulder Value was 80 ! 15.1.

Complications
Overall, 1 patient (7%) suffered a redislocation; thiswas

a competitive cricket player who redislocated 3 years later
from a collision with a bat. No other patient had either
redislocation, subluxation, or revision surgery. Addition-
ally, no patients complained of Popeye deformity.

Discussion
The most important !nding from this study was that

patients who underwent arthroscopic Bankart repair
combined with subpectoral biceps tenodesis, showed an
overall high rate of return to sport with a low rate of
recurrent instability.
Maffet et al.16 classi!ed SLAP tears involving the

LHBT alongside a Bankart lesion of the glenoid labrum
as type V SLAP tears, with previous literature reporting
the incidence of type V SLAP tears in patients with
anterior shoulder instability as approximately 30%. The
majority of the literature on outcomes following biceps
tenodesis are from LHBT lesions in the setting of rotator
cuff tears. However, biceps tenodesis has been gaining
popularity as a primary surgical option for type II SLAP
tears, rising from less than 2% of procedures in 2002 to
close to 20% in 2011.17 Hurley et al.18 found in a sys-
tematic review of the literature that biceps tenodesis
resulted in higher rates of RTP over SLAP repairs,
higher rates of patient satisfaction, and trends toward

lower reoperations and stiffness. In the group of
younger athletes, biceps tenodesis is advantageous over
tenotomy alone because it allows for the preservation
of the anatomy for improved cosmetic appearance and
functional outcomes, as the biceps is the chief supinator
and secondary "exor of the elbow.15 Several studies
found a higher peak torque power with tenodesis and
similar endurance between tenodesis and tenot-
omy.19-21 However, there is scant literature in the
treatment of symptomatic LHBT lesions occurring
alongside anterior shoulder instability.
Biceps tenodesis is most widely performed in an open

sub- or suprapectoral technique or an arthroscopic
approach, whereas there is currently no evidence
clearly favoring either option.22 Nonetheless, for the
active patients in this study group, an open subpectoral
approach was chosen for the purpose of the potentially
strongest !xation in the subpectoral region. This
reasoning would be in accordance with Jeong et al.,23

who showed that subpectoral !xation had a lower
rate of failure and a lower rate of bicipital groove pain
than with a more proximal arthroscopic !xation.
RTP is a primary concern for athletes undergoing

shoulder stabilization and has been shown to be the
most important outcomes for these patients, over
recurrent instability.24 Our study found a high rate of
return, with only 1 athlete unable to return. Addi-
tionally, all of the collision athletes, including 5 pro-
fessional rugby union players, were able to RTP. These
results are encouraging because they are comparable to
the !ndings in the literature on arthroscopic Bankart
alone despite the additional need for biceps tenodesis.
Memon et al.6 found in a systematic review that 81% of
athletes undergoing arthroscopic Bankart repair could
RTP, with 82% of competitive athletes returning.
Similarly, studies have found high rates of RTP
following biceps tenodesis with rates between 70% and

Table 1. Return to Sport

Overall Collision Competitive/Professional
N 14 8 8
Total RTP 13 (93%) 7 (87.5%) 8 (100%)
Same/higher level 9 (64.3%) 7 (87.5%) 6 (75%)
Lower level 4 (31%) 0 (0%) 2 (25%)
Time to RTP (mo.) 4.8 (3-9) 4.5 (3-6) 4.9 (3-9)

RTP, return to play.

Table 2. Patient-reported Outcomes

Outcome Mean Score
Rowe score 80 ! 16.3
SIRSI score 57.3 ! 25.6
VAS score 2.6 ! 1.5
SSV 80 ! 15.1

SIRSI, Shoulder Instability-Return to Sport after Injury; SSV, Sub-
jective Shoulder Value; VAS, visual analog scale.
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100% reported.7-10 The overall timing of RTP was
approximately 5 months, which is not different to what
has been reported for athletes undergoing Bankart
repair alone.6 This suggests that patients may not need
prolonged rehabilitation because of the additional bi-
ceps tenodesis.
Despite the overall high rate of RTP, almost one-third

were unable to return to the same level of play because
of residual shoulder issues. This is an often overlooked
but very important point when counselling patients for
realistic patient expectations, which have been shown
to correlate with improved patient satisfaction. Espe-
cially in high-demand populations, such as the collision
or overhead athletes, where up to 30% of patients are
expected to not return to their sport at the same level,
regardless of the surgical treatment for anterior shoul-
der instability despite their overall long-term suc-
cess.6,25-28 Although the causes for the relatively high
rate of patients not being able to return to the same
level of sports in the current study are likely to be
multifactorial, it might be a re"ection of the more
extensive capsuloligamentous and LHBT injury than a
labrum lesion alone.29

Limitations
The current study is subject to all inherent disad-

vantages of a retrospective study. The group evaluated
in the current study was small, which re"ects the
relative rarity of injuries calling for open subpectoral
biceps tenodesis in highly selected patients. There was a
mix of collision/noncollision athletes, which could have
affected the outcomes. There was no control group
included in this study for comparative analysis of out-
comes. Finally, we did not clinically examine patients in
person at the last follow-up, and this limits the accuracy
of the data.

Conclusions
Patients undergoing arthroscopic Bankart repair

combined with open subpectoral biceps tenodesis had a
high rate of RTP with a low rate of recurrent instability.

References
1. Dumont GD, Russell RD, Robertson WJ. Anterior shoul-

der instability: A review of pathoanatomy, diagnosis and
treatment. Curr Rev Musculoskelet Med 2011;4:200-207.

2. Headey J, Brooks JH, Kemp SP. The epidemiology of
shoulder injuries in English professional rugby union. Am
J Sports Med 2007;35:1537-1543.

3. Balke M, Sha!zadeh S, Bouillon B, Banerjee M. Man-
agement of shoulder instability: The current state of
treatment among German orthopaedic surgeons. Arch
Orthop Trauma Surg 2016;136:1717-1721.

4. Castagna A, Garofalo R, Conti M, Flanagin B. Arthro-
scopic Bankart repair: Have we !nally reached a gold
standard? Knee Surg Sports Traumatol Arthrosc 2016;24:
398-405.

5. Zhang AL, Montgomery SR, Ngo SS, Hame SL, Wang JC,
Gamradt SC. Arthroscopic versus open shoulder stabili-
zation: Current practice patterns in the United States.
Arthroscopy 2014;30:436-443.

6. Memon M, Kay J, Cadet ER, Shahsavar S, Simunovic N,
Ayeni OR. Return to sport following arthroscopic Bankart
repair: A systematic review. J Shoulder Elbow Surg
2018;27:1342-1347.

7. Boileau P, Parratte S, Chuinard C, Roussanne Y, Shia D,
Bicknell R. Arthroscopic treatment of isolated type II
SLAP lesions: Biceps tenodesis as an alternative to rein-
sertion. Am J Sports Med 2009;37:929-936.

8. Denard PJ, Lädermann A, Parsley BK, Burkhart SS.
Arthroscopic biceps tenodesis compared with repair of
isolated type II SLAP lesions in patients older than 35
years. Orthopedics 2014;37:292-297.

9. Ek ET, Shi LL, Tomspon JD, Freehill MT, Warner JJ.
Surgical treatment of isolated type II superior labrum
anterior-posterior (SLAP) lesions: Repair versus biceps
tenodesis. J Shoulder Elbow Surg 2014;23:1059-1065.

10. Chalmers PN, Erickson BJ, Verma NN, D’Angelo J,
Romeo AA. Incidence and return to play after biceps
tenodesis in professional baseball players. Arthroscopy
2018;34:747-751.

11. Castricini R, Familiari F, De Gori M, et al. Tenodesis is not
superior to tenotomy in the treatment of the long head of
biceps tendon lesions. Knee Surg Sport Traumatol Arthrosc
2018;26:169-175.

12. Checchia SL, Doneux PS, Miyazaki AN, et al. Biceps
tenodesis associated with arthroscopic repair of rotator
cuff tears. J Shoulder Elbow Surg 2005;14:138-144.

13. Mazzocca AD, Bicos J, Santangelo S, Romeo AA,
Arciero RA. The biomechanical evaluation of four !xation
techniques for proximal biceps tenodesis. Arthroscopy
2005;21:1296-1306.

14. Patel KV, Bravman J, Vidal A, Chrisman A, Mccarty E.
Biceps tenotomy versus tenodesis. Clin Sports Med
2016;35:93-111.

15. Oh JH, Lee YH, Kim SH, et al. Comparison of treat-
ments for superior labrumebiceps complex lesions with
concomitant rotator cuff repair: A prospective, ran-
domized, comparative analysis of debridement, biceps
tenotomy, and biceps tenodesis. Arthroscopy 2016;32:
958-967.

16. Maffet MW, Gartsman GM, Moseley B. Superior labrum-
biceps tendon complex lesions of the shoulder. Am J Sports
Med 1995;23:93-98.

17. Erickson BJ, Jain A, Abrams GD, et al. SLAP lesions:
Trends in teatment. Arthroscopy 2016;32:976-981.

18. Hurley ET, Fat DL, Duigenan CM, Miller JC, Mullett H,
Moran CJ. Biceps tenodesis versus labral repair for supe-
rior labrum anterior-to-posterior tears: A systematic re-
view and meta-analysis. J Shoulder Elbow Surg 2018;27:
1913-1919.

19. Biz C, Vinanti GB, Rossato A, Arnaldi E, Aldegheri R.
Prospective study of three surgical procedures for long
head biceps tendinopathy associated with rotator cuff
tears. Muscles Ligaments Tendons J 2012;2:133-136.

20. Lissy M, Esquivel A, Cracchiolo A, Lemos S. Biome-
chanical properties of tenotomy versus biceps knot in a
cadaver model. J Orthop 2016;13:177-180.

e502 J. P. TOALE ET AL.



21. Wolf RS, Zheng N, Weichel D. Long head biceps tenotomy
versus tenodesis: A cadaveric biomechanical analysis.
Arthroscopy 2005;21:182-185.

22. Abraham VT, Tan BH, Kumar VP. Systematic review of
biceps tenodesis: Arthroscopic versus open. Arthroscopy
2016;32:365-371.

23. Jeong HY, Kim JY, Cho NS, Rhee YG. Biceps lesion
associated with rotator cuff tears: Open subpectoral and
arthroscopic intracuff tenodesis. Orthop J Sports Med
2016;4:232597116645311.

24. Warth RJ, Briggs KK, Dornan GJ, Horan MP, Millett PJ.
Patient expectations before arthroscopic shoulder surgery:
Correlation with patients’ reasons for seeking treatment.
J Shoulder Elbow Surg 2013;22:1676-1681.

25. Hurley ET, Montgomery C, Jamal MS, et al. Return to
sport after the latarjet procedure for anterior shoulder
instability: A systematic review. Am J Sports Med 2019;47:
3002-3008.

26. Murphy AI, Hurley ET, Hurley DJ, Pauzenberger L,
Mullett H. Long-term outcomes of the arthroscopic
Bankart repair e A systematic review of studies at 10-
year follow-up. J Shoulder Elbow Surg 2019;28:
2084-2089.

27. Zimmermann SM, Scheyerer MJ, Farshad M,
Catanzaro S, Rahm S, Gerber C. Long-term restoration of
anterior shoulder stability: A retrospective analysis of
arthroscopic Bankart repair versus open Latarjet proced-
ure. J Bone Joint Surg Am 2016;98:1954-1961.

28. Hurley ET, Jamal S, Ali ZS, Montgomery C,
Pauzenberger L, Mullett H. Long-term outcomes of the
Latarjet procedure for anterior shoulder instability: A
systematic review of studies at 10-year follow-up.
J Shoulder Elbow Surg 2019;28:e33-e39.

29. Kandeel AA. Type V superior labral anterior-posterior
(SLAP) lesion in recurrent anterior glenohumeral insta-
bility. J Shoulder Elbow Surg 2020;29:95-103.

RTP FOLLOWING BANKART REPAIR AND BICEPS TENODESIS e503


