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Abstract:

Introduction:

Optimal treatment of type II superior labrum anterior and posterior (SLAP) tears is controversial. There has been a recent trend
towards biceps tenodesis over SLAP repair in older patients. Few surgeons have performed combined biceps tenodesis and SLAP
repair with inferior results.

Case Report:

This case describes a 46-year-old patient who had persistent pain and stiffness after combined biceps tenodesis and SLAP repair for a
type II SLAP tear. His pain and motion improved after arthroscopic superior capsular release.

Conclusion:

Failed SLAP repair is often multifactorial and a thorough workup is needed. Combined biceps tenodesis and SLAP repair can cause
pain, stiffness, and dysfunction which can be successfully treated with arthroscopic superior capsular release.
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1. INTRODUCTION

Type II superior labrum anterior and posterior (SLAP) repairs have historically been repaired and have been fraught
with mixed results [1 - 3] and complications [4 - 7]. There has been a recent trend towards biceps tenodesis for the
surgical  management  of  type  II  tears  [8,  9]  and  treatment  of  failed  SLAP  repairs  [10  -  12].  Few  surgeons  have
performed  combined  biceps  tenodesis  and  SLAP  repair  to  treat  biceps  pathology  and  optimize  glenohumeral
biomechanics [13]. However, a recent study showed that this combined procedure results in significantly worse forward
flexion and pain scores compared to isolated SLAP repair or isolated biceps tenodesis [13]. We present a patient who
had persistent pain, stiffness, and dysfunction after receiving concomitant biceps tenodesis and superior labral repair.
His pain, stiffness, and function improved after arthroscopic superior capsular release (including release of the Superior
Glenohumeral Ligament (SGHL), Coracohumeral Ligament (CHL), Middle Glenohumeral Ligament (MGHL), Rotator
Interval (RI)) and subacromial decompression.

2. CASE PRESENTATION

The  patient  is  a  46-year-old  right-hand  dominant  male  who  presented  for  left  shoulder  pain,  stiffness,  and
mechanical symptoms. He underwent arthroscopic SLAP repair and open subpectoral biceps tenodesis 2 years ago for
long-standing left shoulder pain without any history of trauma. He stated that his pain and dysfunction were worse at
this time  than before  the index  surgery. Golf  was his  main  recreational activity  before the  surgery, but  now  he has
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problems  doing  activities  of  daily  living.  He  has  not  improved  with  physical  therapy.  He  has  been  to  two  other
orthopaedic surgeons and was diagnosed with subacromial impingement.

On physical exam, the patient’s left shoulder was slightly more protracted and he had mild scapular dyskinesia. He
was tender to palpation at the acromioclavicular joint, greater tuberosity, and glenohumeral joint. He actively forward
elevated to 130 degrees compared to 160 degrees on the right; same with passive elevation. He internally rotated to L1
on the left and T6 on the right. He externally rotated to 70 degrees at the side bilaterally. He had full abduction which
was symmetric to the other side. Internal rotation in the scapular plane was 20 degrees compared to 60 degrees on the
right. External rotation in the scapular plane was 80 degrees on the left and 100 degrees on the right. Impingement tests
with Neer, Hawkins, and Kim were all positive. Strength testing of all 4 rotator cuff muscles were 5/5 and symmetric.
However,  he  had  some  pain  with  Jobe  and  bear  hug  tests.  Crossbody  adduction  test  and  O’briens  were  positive.
Instability tests were all negative and he did not have any signs of hyperlaxity per Beighton criteria. His American
Shoulder and Elbow Surgeons Shoulder (ASES) score at this time was 26.6.

MRI prior to surgery reported a type VII SLAP (Snyder type II). Surgery report states that this was repaired with 2
suture anchors; 1 placed anterior to the biceps and another placed posteriorly and knots were tied. Additionally, there
was a partial articular subscapularis tear that was debrided and decision to do the subpectoral biceps tenodesis was
based on the subscapularis tear suggestive of biceps instability with compromise of the medial sling. The bursa was
excised and a bursal sided rotator cuff tear was debrided of about 10%. MRI 1 year later shows intact superior labrum
repair and biceps tenodesis. There was a progression of tendinosis, mild acromioclavicular (AC) joint arthrosis, and
mild degenerative changes along the inferior glenoid with osseous spurring and mild chondral loss. X-rays showed a
type III acromion with a large subacromial spur (Fig. 4a). Based on these findings, the patient was consented for left
shoulder arthroscopic subacromial decompression, distal clavicle excision, possible removal of anchors, and possible
capsular release.

During surgery, patient was placed in lazy lateral decubitus position. Kim’s posterior portal was established. ESR
and CRP were obtained pre-operatively and were negative. However, before turning on the fluid, a needle was placed in
the rotator interval and intra-articular joint fluid was aspirated and sent to pathology (Fig. (1). Prophylactic antibiotics
were then started and fluid was turned on. An anterior portal was established in the rotator interval. The superior labrum
had healed. There were no proud anchors and the knots were away from the articular surface. The rotator interval was
thickened  and  scarred  and  the  MGHL  was  thick  and  tight.  The  knots  were  removed  using  an  open  knot  cutter.  A
superior capsular release was performed with an arthroscopic tissue liberator knife between the interval of the labrum
and rotator cuff at the glenoid (Figs. 2a-2b). The SGHL was released. The MGHL was resected with a meniscal punch
(Fig. 3) as well as the rotator interval and CHL. The anterior capsule had normal pliancy and was not thick and fibrotic
as seen typically with adhesive capsulitis and therefore, the capsular release was not extended anteroinferiorly.

Fig. (1). Arthroscopy picture of glenohumeral joint showing fluid that was aspirated under arthroscopic visualization.
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Fig. (2a). Arthroscopy picture of left shoulder showing superior capsular release with arthroscopic liberator knife.

Fig. (2b). Completion of superior capsular release.

Fig. (3). Arthroscopy picture showing resection of MGHL.
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In the subacromial space, there was thickened bursa and a bursectomy was performed. Adhesions were removed in
the anterior, lateral, and posterior gutters. A subacromial decompression (Figs. 4a-b) and distal clavicle excision were
performed.

Fig.  (4a-4b).  Supraspinatus  outlet  view of  left  shoulder  showing type III  acromion with large subacromial  spur  and x-ray after
subacromial decompression.

He was discharged home the same day with a sling for comfort and noted that he was able to raise his arm overhead
on POD 0 which he was not able to do previously. The patient was given 3 weeks of oral penicillin until final cultures
came back. He started immediate physical therapy with a range of motion exercises and periscapular strengthening and
progressive cuff strengthening. Final cultures at 3 weeks were negative.

On his last follow up at 6 months post-operative, he was able to actively forward flex to 160 degrees, internally
rotate to T8, externally rotate to 70 at the side, externally rotate in the scapular plane to 90 degrees, and internally rotate
in the scapular plane to 60 degrees. Neer and Kim impingement tests were negative while Hawkins was mildly positive.
He had symmetric strength of all four rotator cuff muscles. His final ASES score was 86.6.

3. DISCUSSION

This  case  presentation  highlights  several  controversies  that  must  be  considered  when  managing  a  failed  SLAP
repair.  Causes  for  failed  SLAP  repair  are  misdiagnosis,  poor  healing,  recurrent  injury,  anchor  placement,  over-
tensioning, proud anchors, loose taks, knots causing chondral abrasion, stiffness, and infection [4 - 7, 14].

Correct diagnosis of the initial SLAP tear is challenging. History and physical exam findings lack specificity [15 -
20]. MRI or MRA can have a high rate of false positives [21]. There is substantial inter and intraobserver variability
amongst experienced shoulder arthroscopists with surgeons having difficulty distinguishing normal shoulders from type
II SLAP tears [22]. Variations in biceps tendon origin on the superior labrum and variations of the anterior-superior
labrum with Buford complex, sublabral foramen, sublabral sulcus can also complicate the diagnosis [23, 24]. It has been
noted that there was a trend to overtreat SLAP lesions in the US and it has been postulated that some patients with a
failed SLAP repair underwent repair of a normal labral variant [25, 26]. Additionally, type II SLAP tears rarely happen
in  isolation  with  one  study  reporting  88% incidence  of  coexisting  pathology  [27].  In  our  patient,  workup  revealed
subacromial impingement and AC joint arthritis which were addressed during revision surgery.

Our patient’s main issue was stiffness. Adhesive capsulitis, over-tensioning, proud anchors and knots, arthritis, and
infection were all considered. Indolent infections are one of the most common reasons for pain and stiffness in shoulder
arthroplasty with Propionibacterium acne being the most commonly involved organism [28 - 31]. A recent study also
showed  that  indolent  infections  can  be  a  common  source  of  pain  and  stiffness  after  shoulder  arthroscopy  with  an
incidence of 29.4% of positive cultures (23.5% for P. acnes) during revision arthroscopy for pain, stiffness, or weakness
[14, 32]. Patients with P. acnes infections normally do not exhibit typical signs of infection such as fever, erythema, or a
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draining wound [14]. Moreover, inflammatory markers such as erythrocyte sedimentation rate and C-reactive protein
are typically normal [14]. Studies have shown that these slow-growing organisms may take up to 3 weeks to culture
which are longer than most protocols at hospitals [14]. Our typical algorithm is to cover patients with penicillin for 3
weeks until final cultures come back. If positive, then the treatment is an additional 3 weeks of penicillin.

During revision arthroscopy for our patient, we found no signs of hardware complications and therefore the reason
for the patient’s stiffness was attributed to over-tensioning of the superior labrum. The decision to repair the superior
labrum after biceps tenodesis in a nondominant arm of a 44-year-old was interesting. The superior capsule has been
shown to be important in glenohumeral biomechanics limiting glenohumeral translation [33]. However, labral tears in
the middle-aged patients may be the sequelae of degenerative processes similarly to age-related changes of the rotator
cuff  tendons  [34].  Additionally,  as  we  age,  labral  lesions  become  a  less  essential  component  to  stability  [35,  36].
Therefore, repairing the superior labrum in a patient without instability can over-constrain the capsulolabral complex
limiting range of motion.

While nonoperative treatment with physical therapy should be tried first, there is debate on the optimal surgical
treatment of type II SLAP tears [3, 8, 9, 11, 12, 27]. Initially, repair was the gold standard but some studies found
suboptimal results [8, 37, 38]. Boileau found improved outcomes comparing biceps tenodesis to SLAP repair, but there
was a possible age bias [8]. Subsequent studies found improved outcomes and less complications with biceps tenodesis
compared to SLAP repair in patients older than 35 or 40 [9, 39, 40]. There has been a recent trend more towards biceps
tenodesis over SLAP repair [8]. And with SLAP repair, there has been a debate on the optimal construct [41]. Placing
an  anchor  anterior  to  the  biceps  origin  has  been  shown  to  decrease  external  rotation  in  a  cadaveric  model  [42].
However, Sugaya argues in throwers that putting anchors posteriorly to the biceps origin creates too tight of a structure
superoposteriorly and recommends debriding the superoposterior labrum and placing one anchor anterior to the biceps
to retention the MGHL to restore stability [33]. He reports a more successful return to play with elite throwers with this
repair construct. But then a recent level 1 study shows no difference between biceps tenodesis, SLAP repair, and sham
surgery  with  a  community  patient  population  [43].  The  surgeon  for  the  index  procedure,  in  our  presented  patient,
performed both a biceps tenodesis and superior labrum repair.  Chalmers found that combined biceps tenodesis and
SLAP  repair  do  worse  than  either  isolated  biceps  tenodesis  or  SLAP  repair  [13].  They  performed  this  combined
procedure for high demand patients with a SLAP tear and evidence of biceps tendonitis.  They rationalized that the
superior labrum may play an important role in glenohumeral stability independent of the biceps tendon. However, the
authors  found that  combined  biceps  tenodesis  and  SLAP repair  group  had  lower  ASES scores,  significantly  worse
forward flexion,  and significantly higher  pain scores.  Our patient  had a  similar  result  after  receiving the combined
procedure, and after receiving a superior capsular release, his forward elevation normalized and his pain and ASES
score significantly improved.

The CHL and MGHL have been shown to limit ER [44]. A recent biomechanical study showed that the superior
capsule  is  important  for  glenohumeral  stability  and  that  sectioning  the  superior  capsule  resulted  in  increased
glenohumeral translation in all directions particularly superior glenohumeral translation [33]. We are unaware of any
biomechanical studies that examine the loss of range of motion from over constraining in the superior capsule. In our
case study and the case series by Chalmers, it appears that superior labral repair can result in a decrease in forward
flexion.  And  by  releasing  the  superior  capsule,  forward  elevation  can  be  restored.  Superior  capsular  release  has
previously been described for mobilizing retracted rotator cuff tears [45 - 48]. However, we are unaware of any reports
describing superior capsular release to treat stiffness after combined SLAP repair and biceps tenodesis.

CONCLUSION

Failed SLAP repair is often multifactorial and a thorough workup is needed. Combined biceps tenodesis and SLAP
repair can cause pain, stiffness, and dysfunction which can be successfully treated with arthroscopic superior capsular
release.

LIST OF ABBREVIATIONS

AC = Acromioclavicular

ASES = American Shoulder and Elbow Surgeons Shoulder

CHL = Coracohumeral Ligament

CRP = C-Reactive Protein
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ER = External Rotation

ESR = Erythrocyte Sedimentation Rate

MGHL = Middle Glenohumeral Ligament

MRA = Magnetic Resonance Angiogram

MRI = Magnetic Resonance Imaging

POD = Postoperative Day

RI = Rotator Internal

SGHL = Superior Glenohumeral Ligament

SLAP = Superior Labrum Anterior and Posterior

ETHICS APPROVAL AND CONSENT TO PARTICIPATE

Not applicable

HUMAN AND ANIMAL RIGHTS

No animals/humans were used for studies that are the basis of this article.

CONSENT FOR PUBLICATION

Not applicable

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or otherwise.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

[1] Friel NA, Karas V, Slabaugh MA, Cole BJ. Outcomes of type II superior labrum, anterior to posterior (SLAP) repair: prospective evaluation
at a minimum two-year follow-up. J Shoulder Elbow Surg 2010; 19(6): 859-67.
[http://dx.doi.org/10.1016/j.jse.2010.03.004] [PMID: 20554453]

[2] Nam EK, Snyder SJ. The diagnosis and treatment of superior labrum, anterior and posterior (SLAP) lesions. Am J Sports Med 2003; 31(5):
798-810.
[http://dx.doi.org/10.1177/03635465030310052901] [PMID: 12975206]

[3] Provencher  MT,  McCormick F,  Dewing C,  McIntire  S,  Solomon D.  A prospective  analysis  of  179 type  2  superior  labrum anterior  and
posterior repairs: Outcomes and factors associated with success and failure. Am J Sports Med 2013; 41(4): 880-6.
[http://dx.doi.org/10.1177/0363546513477363] [PMID: 23460326]

[4] Werner BC, Brockmeier SF, Miller MD. Etiology, diagnosis, and management of failed SLAP repair. Journal of the American Academy of
Orthopaedic Surgeons 2014; 1;22(9): 554-65.
[http://dx.doi.org/10.5435/JAAOS-22-09-554]

[5] Park JG, Cho NS, Kim JY, Song JH, Hong SJ, Rhee YG. Arthroscopic Knot Removal for Failed Superior Labrum Anterior-Posterior Repair
Secondary to Knot-Induced Pain. Am J Sports Med 2017; 45(11): 2563-8.
[http://dx.doi.org/10.1177/0363546517713662] [PMID: 28696789]

[6] Sassmannshausen G, Sukay M, Mair SD. Broken or dislodged poly-L-lactic acid bioabsorbable tacks in patients after SLAP lesion surgery.
Arthroscopy 2006; 22(6): 615-9.
[http://dx.doi.org/10.1016/j.arthro.2006.03.009] [PMID: 16762699]

[7] Weber SC. Surgical management of the failed SLAP repair. Sports Med Arthrosc Rev 2010; 18(3): 162-6.
[http://dx.doi.org/10.1097/JSA.0b013e3181eaf4ef] [PMID: 20711047]

[8] Erickson BJ, Jain A, Abrams GD, et al. SLAP lesions: Trends in treatment. Arthroscopy 2016; 32(6): 976-81.
[http://dx.doi.org/10.1016/j.arthro.2015.11.044] [PMID: 26907371]

[9] Schrøder CP, Skare Ø, Reikerås O, Mowinckel P, Brox JI. Sham surgery versus labral repair or biceps tenodesis for type II SLAP lesions of
the shoulder: A three-armed randomised clinical trial. Br J Sports Med 2017 May 11:bjsports-2016.
[http://dx.doi.org/10.1136/bjsports-2016-097098]

[10] McCormick F, Nwachukwu BU, Solomon D, et al. The efficacy of biceps tenodesis in the treatment of failed superior labral anterior posterior
repairs. Am J Sports Med 2014; 42(4): 820-5.
[http://dx.doi.org/10.1177/0363546513520122] [PMID: 24519182]

http://dx.doi.org/10.1016/j.jse.2010.03.004
http://www.ncbi.nlm.nih.gov/pubmed/20554453
http://dx.doi.org/10.1177/03635465030310052901
http://www.ncbi.nlm.nih.gov/pubmed/12975206
http://dx.doi.org/10.1177/0363546513477363
http://www.ncbi.nlm.nih.gov/pubmed/23460326
http://dx.doi.org/10.5435/JAAOS-22-09-554
http://dx.doi.org/10.1177/0363546517713662
http://www.ncbi.nlm.nih.gov/pubmed/28696789
http://dx.doi.org/10.1016/j.arthro.2006.03.009
http://www.ncbi.nlm.nih.gov/pubmed/16762699
http://dx.doi.org/10.1097/JSA.0b013e3181eaf4ef
http://www.ncbi.nlm.nih.gov/pubmed/20711047
http://dx.doi.org/10.1016/j.arthro.2015.11.044
http://www.ncbi.nlm.nih.gov/pubmed/26907371
http://dx.doi.org/10.1136/bjsports-2016-097098
http://dx.doi.org/10.1177/0363546513520122
http://www.ncbi.nlm.nih.gov/pubmed/24519182


Capsular Release After Failed Combined For Slap The Open Orthopaedics Journal, 2018, Volume 12   301

[11] Brockmeyer M, Tompkins M, Kohn DM, Lorbach O. SLAP lesions: A treatment algorithm. Knee Surg Sports Traumatol Arthrosc 2016;
24(2): 447-55.
[http://dx.doi.org/10.1007/s00167-015-3966-0] [PMID: 26818554]

[12] Patterson BM, Creighton RA, Spang JT, Roberson JR, Kamath GV. Surgical trends in the treatment of superior labrum anterior and posterior
lesions of the shoulder: Analysis of data from the American Board of Orthopaedic Surgery certification examination database. Am J Sports
Med 2014; 42(8): 1904-10.
[http://dx.doi.org/10.1177/0363546514534939] [PMID: 24890780]

[13] Chalmers PN, Monson B, Frank RM, et al. Combined SLAP repair and biceps tenodesis for superior labral anterior-posterior tears. Knee Surg
Sports Traumatol Arthrosc 2016; 24(12): 3870-6.
[http://dx.doi.org/10.1007/s00167-015-3774-6] [PMID: 26328801]

[14] Horneff JG III,  Hsu JE, Voleti  PB, O’Donnell  J,  Huffman GR. Propionibacterium acnes infection in shoulder arthroscopy patients with
postoperative pain. J Shoulder Elbow Surg 2015; 24(6): 838-43.
[http://dx.doi.org/10.1016/j.jse.2015.03.008] [PMID: 25979553]

[15] Burkhart SS, Morgan CD, Kibler WB. Shoulder injuries in overhead athletes. The “dead arm” revisited. Clin Sports Med 2000; 19(1): 125-58.
[http://dx.doi.org/10.1016/S0278-5919(05)70300-8] [PMID: 10652669]

[16] Burkhart SS, Parten PM. Dead arm syndrome: Torsional SLAP lesions versus internal impingement. Tech Shoulder Elbow Surg 2001; 2(2):
74-84.
[http://dx.doi.org/10.1097/00132589-200106000-00002]

[17] Holtby R, Razmjou H. Accuracy of the Speed’s and Yergason’s tests in detecting biceps pathology and SLAP lesions: Comparison with
arthroscopic findings. Arthroscopy 2004; 20(3): 231-6.
[http://dx.doi.org/10.1016/j.arthro.2004.01.008] [PMID: 15007311]

[18] Choi J-Y, Piao MS, Lee JB, Oh JS, Kim IG, Lee SC. Propionibacterium acnes stimulates pro-matrix metalloproteinase-2 expression through
tumor necrosis factor-α in human dermal fibroblasts. J Invest Dermatol 2008; 128(4): 846-54.
[http://dx.doi.org/10.1038/sj.jid.5701188] [PMID: 18049448]

[19] Sheridan K, Kreulen C, Kim S, Mak W, Lewis K, Marder R. Accuracy of magnetic resonance imaging to diagnose superior labrum anterior-
posterior tears. Knee Surg Sports Traumatol Arthrosc 2015; 23(9): 2645-50.
[http://dx.doi.org/10.1007/s00167-014-3109-z] [PMID: 24985524]

[20] McCulloch PC, Andrews WJ, Alexander J, Brekke A, Duwani S, Noble P. The effect on external rotation of an anchor placed anterior to the
biceps in type 2 SLAP repairs in a cadaveric throwing model. Arthroscopy 2013; 29(1): 18-24.
[http://dx.doi.org/10.1016/j.arthro.2012.06.021] [PMID: 23177591]

[21] Amin MF, Youssef AO. The diagnostic value of magnetic resonance arthrography of the shoulder in detection and grading of SLAP lesions:
Comparison with arthroscopic findings. Eur J Radiol 2012; 81(9): 2343-7.
[http://dx.doi.org/10.1016/j.ejrad.2011.07.006] [PMID: 21907516]

[22] Gobezie R, Zurakowski D, Lavery K, Millett PJ, Cole BJ, Warner JJ. Analysis of interobserver and intraobserver variability in the diagnosis
and treatment of SLAP tears using the Snyder classification. Am J Sports Med 2008; 36(7): 1373-9.
[http://dx.doi.org/10.1177/0363546508314795] [PMID: 18354142]

[23] Habermeyer  P,  Kaiser  E,  Knappe  M,  Kreusser  T,  Wiedemann  E.  Functional  anatomy  and  biomechanics  of  the  long  biceps  tendon.
Unfallchirurg 1987; 90(7): 319-29.
[PMID: 3659929]

[24] Vangsness CT Jr, Jorgenson SS, Watson T, Johnson DL. The origin of the long head of the biceps from the scapula and glenoid labrum. An
anatomical study of 100 shoulders. J Bone Joint Surg Br 1994; 76(6): 951-4.
[http://dx.doi.org/10.1302/0301-620X.76B6.7983126] [PMID: 7983126]

[25] Schrøder CP, Skare O, Gjengedal E, Uppheim G, Reikerås O, Brox JI. Long-term results after SLAP repair: A 5-year follow-up study of 107
patients with comparison of patients aged over and under 40 years. Arthroscopy 2012; 28(11): 1601-7.
[http://dx.doi.org/10.1016/j.arthro.2012.02.025] [PMID: 22608888]

[26] Cordasco FA, Steinmann S, Flatow EL, Bigliani LU. Arthroscopic treatment of glenoid labral tears. Am J Sports Med 1993; 21(3): 425-30.
[http://dx.doi.org/10.1177/036354659302100317] [PMID: 8346758]

[27] Weber SC, Martin DF, Seiler JG III, Harrast JJ. Superior labrum anterior and posterior lesions of the shoulder: Incidence rates, complications,
and outcomes as reported by American Board of Orthopedic Surgery. Part II candidates. Am J Sports Med 2012; 40(7): 1538-43.
[http://dx.doi.org/10.1177/0363546512447785] [PMID: 22628153]

[28] Kadler BK, Mehta SS, Funk L. Propionibacterium acnes infection after shoulder surgery. Int J Shoulder Surg 2015; 9(4): 139-44.
[http://dx.doi.org/10.4103/0973-6042.167957] [PMID: 26622132]

[29] Kelly JD II, Hobgood ER. Positive culture rate in revision shoulder arthroplasty. Clin Orthop Relat Res 2009; 467(9): 2343-8.
[http://dx.doi.org/10.1007/s11999-009-0875-x] [PMID: 19434469]

[30] Kim SJ, Kim JH. Unexpected positive cultures including isolation of Propionibacterium acnes in revision shoulder arthroplasty. Chin Med J
(Engl) 2014; 127(22): 3975-9.
[PMID: 25421200]

http://dx.doi.org/10.1007/s00167-015-3966-0
http://www.ncbi.nlm.nih.gov/pubmed/26818554
http://dx.doi.org/10.1177/0363546514534939
http://www.ncbi.nlm.nih.gov/pubmed/24890780
http://dx.doi.org/10.1007/s00167-015-3774-6
http://www.ncbi.nlm.nih.gov/pubmed/26328801
http://dx.doi.org/10.1016/j.jse.2015.03.008
http://www.ncbi.nlm.nih.gov/pubmed/25979553
http://dx.doi.org/10.1016/S0278-5919(05)70300-8
http://www.ncbi.nlm.nih.gov/pubmed/10652669
http://dx.doi.org/10.1097/00132589-200106000-00002
http://dx.doi.org/10.1016/j.arthro.2004.01.008
http://www.ncbi.nlm.nih.gov/pubmed/15007311
http://dx.doi.org/10.1038/sj.jid.5701188
http://www.ncbi.nlm.nih.gov/pubmed/18049448
http://dx.doi.org/10.1007/s00167-014-3109-z
http://www.ncbi.nlm.nih.gov/pubmed/24985524
http://dx.doi.org/10.1016/j.arthro.2012.06.021
http://www.ncbi.nlm.nih.gov/pubmed/23177591
http://dx.doi.org/10.1016/j.ejrad.2011.07.006
http://www.ncbi.nlm.nih.gov/pubmed/21907516
http://dx.doi.org/10.1177/0363546508314795
http://www.ncbi.nlm.nih.gov/pubmed/18354142
http://www.ncbi.nlm.nih.gov/pubmed/3659929
http://dx.doi.org/10.1302/0301-620X.76B6.7983126
http://www.ncbi.nlm.nih.gov/pubmed/7983126
http://dx.doi.org/10.1016/j.arthro.2012.02.025
http://www.ncbi.nlm.nih.gov/pubmed/22608888
http://dx.doi.org/10.1177/036354659302100317
http://www.ncbi.nlm.nih.gov/pubmed/8346758
http://dx.doi.org/10.1177/0363546512447785
http://www.ncbi.nlm.nih.gov/pubmed/22628153
http://dx.doi.org/10.4103/0973-6042.167957
http://www.ncbi.nlm.nih.gov/pubmed/26622132
http://dx.doi.org/10.1007/s11999-009-0875-x
http://www.ncbi.nlm.nih.gov/pubmed/19434469
http://www.ncbi.nlm.nih.gov/pubmed/25421200


302   The Open Orthopaedics Journal, 2018, Volume 12 Han et al.

[31] Levy PY, Fenollar F, Stein A, et al. Propionibacterium acnes postoperative shoulder arthritis: An emerging clinical entity. Clin Infect Dis
2008; 46(12): 1884-6.
[http://dx.doi.org/10.1086/588477] [PMID: 18462110]

[32] Ishihara Y, Mihata T, Tamboli M, et al. Role of the superior shoulder capsule in passive stability of the glenohumeral joint. J Shoulder Elbow
Surg 2014; 23(5): 642-8.
[http://dx.doi.org/10.1016/j.jse.2013.09.025] [PMID: 24388150]

[33] Kazutomo O, Sugaya H, Takahashi N, Matsuki K, Tokai M, Ueda Y. A novel surgical management for SLAP lesions in throwers. Orthop J
Sports Med 2017 Jul 21;5.:2325967117S00377.
[http://dx.doi.org/10.1177/2325967117S00377]

[34] Gumina S, Postacchini F. Anterior dislocation of the shoulder in elderly patients. J Bone Joint Surg Br 1997; 79(4): 540-3.
[http://dx.doi.org/10.1302/0301-620X.79B4.7497] [PMID: 9250734]

[35] Ferrari DA. Capsular ligaments of the shoulder. Anatomical and functional study of the anterior superior capsule. Am J Sports Med 1990;
18(1): 20-4.
[http://dx.doi.org/10.1177/036354659001800103] [PMID: 2301686]

[36] Zhang AL, Kreulen C, Ngo SS, Hame SL, Wang JC, Gamradt SC. Demographic trends in arthroscopic SLAP repair in the United States. Am
J Sports Med 2012; 40(5): 1144-7.
[http://dx.doi.org/10.1177/0363546512436944] [PMID: 22328710]

[37] Kim SH, Ha KI, Kim SH, Choi HJ. Results of arthroscopic treatment of superior labral lesions. J Bone Joint Surg Am 2002; 84-A(6): 981-5.
[http://dx.doi.org/10.2106/00004623-200206000-00012] [PMID: 12063332]

[38] Hatakeyama Y, Itoi E, Urayama M, Pradhan RL, Sato K. Effect of superior capsule and coracohumeral ligament release on strain in the
repaired rotator cuff tendon. A cadaveric study. Am J Sports Med 2001; 29(5): 633-40.
[http://dx.doi.org/10.1177/03635465010290051701] [PMID: 11573923]

[39] Erickson J, Lavery K, Monica J, Gatt C, Dhawan A. Surgical treatment of symptomatic superior labrum anterior-posterior tears in patients
older than 40 years: A systematic review. Am J Sports Med 2015; 43(5): 1274-82.
[http://dx.doi.org/10.1177/0363546514536874] [PMID: 24961444]

[40] Sandrey MA. Special physical examination tests for superior labrum anterior-posterior shoulder tears: An examination of clinical usefulness. J
Athl Train 2013; 48(6): 856-8.
[http://dx.doi.org/10.4085/1062-6050-48.3.14] [PMID: 23914880]

[41] Stayner LR, Cummings J, Andersen J, Jobe CM. Shoulder dislocations in patients older than 40 years of age. Orthop Clin North Am 2000;
31(2): 231-9.
[http://dx.doi.org/10.1016/S0030-5898(05)70143-7] [PMID: 10736392]

[42] Mollon B, Mahure SA, Ensor KL, Zuckerman JD, Kwon YW, Rokito AS. Subsequent shoulder surgery after isolated arthroscopic SLAP
repair. Arthroscopy 2016; 32(10): 1954-1962.e1.
[http://dx.doi.org/10.1016/j.arthro.2016.01.053] [PMID: 27083535]

[43] Snyder SJ, Banas MP, Karzel RP. An analysis of 140 injuries to the superior glenoid labrum. J Shoulder Elbow Surg 1995; 4(4): 243-8.
[http://dx.doi.org/10.1016/S1058-2746(05)80015-1] [PMID: 8542365]

[44] 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(3): e292-7.
[http://dx.doi.org/10.3928/01477447-20140225-63] [PMID: 24762158]

[45] Djurasovic M, Marra G, Arroyo JS, Pollock RG, Flatow EL, Bigliani LU. Revision rotator cuff repair: factors influencing results. J Bone Joint
Surg Am 2001; 83-A(12): 1849-55.
[http://dx.doi.org/10.2106/00004623-200112000-00013] [PMID: 11741065]

[46] Ha’eri GB, Wiley AM. Advancement of the supraspinatus muscle in the repair of ruptures of the rotator cuff. J Bone Joint Surg Am 1981;
63(2): 232-8.
[http://dx.doi.org/10.2106/00004623-198163020-00008] [PMID: 7462280]

[47] Zanotti RM, Carpenter JE, Blasier RB, Greenfield ML, Adler RS, Bromberg MB. The low incidence of suprascapular nerve injury after
primary repair of massive rotator cuff tears. J Shoulder Elbow Surg 1997; 6(3): 258-64.
[http://dx.doi.org/10.1016/S1058-2746(97)90014-8] [PMID: 9219130]

[48] Vogel LA, Moen TC, Macaulay AA, et al. Superior labrum anterior-to-posterior repair incidence: A longitudinal investigation of community
and academic databases. J Shoulder Elbow Surg 2014; 23(6): e119-26.
[http://dx.doi.org/10.1016/j.jse.2013.11.002] [PMID: 24496049]

© 2018 Han et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a
copy of which is available at: (https://creativecommons.org/licenses/by/4.0/legalcode). This license permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

http://dx.doi.org/10.1086/588477
http://www.ncbi.nlm.nih.gov/pubmed/18462110
http://dx.doi.org/10.1016/j.jse.2013.09.025
http://www.ncbi.nlm.nih.gov/pubmed/24388150
http://dx.doi.org/10.1177/2325967117S00377
http://dx.doi.org/10.1302/0301-620X.79B4.7497
http://www.ncbi.nlm.nih.gov/pubmed/9250734
http://dx.doi.org/10.1177/036354659001800103
http://www.ncbi.nlm.nih.gov/pubmed/2301686
http://dx.doi.org/10.1177/0363546512436944
http://www.ncbi.nlm.nih.gov/pubmed/22328710
http://dx.doi.org/10.2106/00004623-200206000-00012
http://www.ncbi.nlm.nih.gov/pubmed/12063332
http://dx.doi.org/10.1177/03635465010290051701
http://www.ncbi.nlm.nih.gov/pubmed/11573923
http://dx.doi.org/10.1177/0363546514536874
http://www.ncbi.nlm.nih.gov/pubmed/24961444
http://dx.doi.org/10.4085/1062-6050-48.3.14
http://www.ncbi.nlm.nih.gov/pubmed/23914880
http://dx.doi.org/10.1016/S0030-5898(05)70143-7
http://www.ncbi.nlm.nih.gov/pubmed/10736392
http://dx.doi.org/10.1016/j.arthro.2016.01.053
http://www.ncbi.nlm.nih.gov/pubmed/27083535
http://dx.doi.org/10.1016/S1058-2746(05)80015-1
http://www.ncbi.nlm.nih.gov/pubmed/8542365
http://dx.doi.org/10.3928/01477447-20140225-63
http://www.ncbi.nlm.nih.gov/pubmed/24762158
http://dx.doi.org/10.2106/00004623-200112000-00013
http://www.ncbi.nlm.nih.gov/pubmed/11741065
http://dx.doi.org/10.2106/00004623-198163020-00008
http://www.ncbi.nlm.nih.gov/pubmed/7462280
http://dx.doi.org/10.1016/S1058-2746(97)90014-8
http://www.ncbi.nlm.nih.gov/pubmed/9219130
http://dx.doi.org/10.1016/j.jse.2013.11.002
http://www.ncbi.nlm.nih.gov/pubmed/24496049
https://creativecommons.org/licenses/by/4.0/legalcode

	Superior Capsular Release After Failed Combined Superior Labral Repair And Biceps Tenodesis For Slap Tear 
	[Introduction:]
	Introduction:
	Case Report:
	Conclusion:

	1. INTRODUCTION
	2. CASE PRESENTATION
	3. DISCUSSION
	CONCLUSION
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




