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Bilateral dislocation of the long head of biceps tendon with intact rotator cuff tendon: A case report
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Abstract
BACKGROUND
Dislocation of the long head of biceps tendon (LHBT) usually involves rotator cuff injury, and isolated dislocation with an intact rotator cuff is rare. Some cases of isolated dislocation have been reported. However, to the best of our knowledge, there has been no report of bilateral dislocation of the LHBT without rotator cuff pathology.

CASE SUMMARY
A 23-year-old male presented to our outpatient clinic with left side dominant pain in both shoulders. The patient had no history of trauma or overuse. The patient underwent intra-articular injection and physical therapy, but his symptoms aggravated. Based on preoperative imaging, the diagnosis was bilateral dislocation of the LHBT. Dysplasia of the bicipital groove was detected in both shoulders. Active dislocation of the biceps tendon over an intact subscapularis tendon was identified by diagnostic arthroscopy. Staged biceps tenodesis was performed and continuous passive motion therapy was administered immediately after surgery. The patient’s pain was resolved, and full functional recovery was achieved, and he was satisfied with the condition of his shoulders.

CONCLUSION
This study describes a rare case of bilateral dislocations of the LHBT without rotator cuff injury due to dysplasia of the bicipital groove.

Key Words: Shoulder; Biceps; Dislocation; Rotator cuff; Tenodesis; Case report

Sohn HJ, Cho CH, Kim DH. Bilateral dislocation of the long head of biceps tendon with intact rotator cuff tendon: A case report. World J Clin Cases 2023; In press

Core Tip: The long head of biceps tendon (LHBT), which has been regarded as a significant cause of anterior shoulder pain, often occurs with other shoulder pathologies. Trauma and repetitive mechanical wear can lead to development of biceps subluxation and dislocations. Association of sports activity and injury with LHBT pathology has also been reported. The subscapularis fiber function as the medial and proximal portion of the soft tissue sling and subscapularis lesions are almost always accompanied by dislocation. This report describes a rare case of bilateral dislocation of the LHBT without rotator cuff pathology.

INTRODUCTION
The long head of biceps tendon (LHBT), which has been regarded as a significant cause of anterior shoulder pain, often occurs with other shoulder pathologies[1,2]. LHBT, which originates from the supraglenoid tubercle, runs within the intracapsular space, making a 30-degree turn into the bicipital groove. The bicipital groove is located between the greater and lesser tuberosities; this osseous component of the bicipital groove provides stability to the LHBT. The soft tissue system, including the coracohumeral ligament (CHL), superior glenohumeral ligament (SGHL), and interwoven fibers of the subscapularis and supraspinatus tendon, are the most important stabilizers[3-5]. Trauma and repetitive mechanical wear can lead to development of biceps subluxation and dislocations. Association of sports activity and injury with LHBT pathology has also been reported[6]. These cases usually involve pulley lesions. The SGHL/CHL complex and subscapularis fiber function as the medial and proximal portion of the soft tissue sling and subscapularis lesions are almost always accompanied by dislocation[7-11].
This report describes a rare case of bilateral dislocation of the LHBT without rotator cuff pathology. Some authors have reported on cases of isolated dislocation of the LHBT with an intact rotator cuff tendon[7,8,10,12,13]. However, to the best of our knowledge, there have been no reports of bilateral isolated dislocation of the LHBT without any event including trauma or overuse.

CASE PRESENTATION
Chief complaints
A 23-year-old male presented to our clinic with left side dominant pain in both shoulders.

History of present illness
Gradual aggravation of the patient’s symptoms occurred over the last year, even after physical therapy and intra-articular injection. The patient reported that raising his arm was difficult. The pain was more severe on the left side and became aggravated when lifting heavy objects.

History of past illness
The patient first visited our hospital four years ago, complaining of left side dominant pain in both shoulders. He was then diagnosed with impingement syndrome in both shoulders and visited another local hospital to undergo physical therapy and receive conservative management. After four years of conservative management, the patient returned to our clinic with aggravated pain in both shoulders.

Personal and family history
The patient was a college student with no history of heavy loading activity or overuse, and there was no history of trauma or sport injury as well. There was no other past illness or family history.

Physical examination
On physical examination, the patient’s pain was localized to the bicipital groove area and lesser tuberosity in both shoulders. O’Brien test, Speed’s test, and Yegarson test showed a positive result in both shoulders. The patient’s range of motion (ROM) was in nearly normal range in both shoulders. The results of manual muscle testing showed no muscle weakness.

Laboratory examinations
The results of preoperative laboratory tests were normal.

Imaging examinations
[bookmark: _Hlk143248692]A simple radiograph showed no signs of bony anomaly. Shoulder ultrasonography showed a shallow bicipital groove with an intact subscapularis tendon in both shoulders (Figure 1). Computed tomography scan showed a dysplastic bicipital groove along with flattening of the medial wall of the groove (Figure 2). Preoperative magnetic resonance imaging (MRI) showed that the LHBT was medially dislocated in both shoulders. LHBT distance was 17.9 mm on left shoulder and 20.9 mm on right shoulder[14]. The subscapularis tendon and the supraspinatus tendon were intact on both sides (Figure 3). The morphology of the bicipital groove was examined using the technique introduced by Yoo et al[15]. The opening angle of the bicipital groove was 124.6 degrees on the right side and 137.0 degrees on the left side. The medial wall angle was 25.7 degrees on the right side and 21.4 degrees on the left side. The depth of each bicipital groove was 2.41 mm in the right shoulder, and 1.34 mm in the left shoulder. The bicipital groove in both shoulders was considered shallow, as proposed in previous studies[15,16]. Considering the values measured in MRI, the groove was more shallow on the left side, where the pain was more severe.

FINAL DIAGNOSIS
The final diagnosis for the presented case was bilateral dislocations of the long head of bicep tendon (Walch classification type I, Bennett type 4) with dysplasia of both bicipital grooves.

TREATMENT
Diagnostic shoulder arthroscopy was first performed on the left shoulder because the patient had left side dominant pain. A partial tear and synovitis of the LHBT were observed on the initial inspection. When the LHBT was pulled medially, active dislocation of the LHBT over the intact subscapularis tendon was detected (Figure 4A, Video core tip). An assessment of the intact rotator cuff on the bursa side was performed. Finally, subpectoral biceps tenodesis was performed using a suture anchor (Figure 5A). 
Surgical treatment of the right shoulder was administered after functional recovery had been achieved, four months after treatment of the left shoulder. Fraying of the biceps tendon pulley was detected by diagnostic arthroscopy. The LHBT was actively dislocated to the anterior side of the subscapularis tendon with application of medial traction (Figure 4B). As with the left shoulder, pulley release and subpectoral tenodesis were performed using a suture anchor (Figure 5B). The supraspinatus and subscapularis tendons were also intact. The patient started immediate postoperative continuous passive motion therapy with restriction of active elbow flexion. There were no complications in either shoulder.

OUTCOME AND FOLLOW-UP
The patient’s symptoms showed significant improvement after subpectoral tenodesis. Before the surgery, the visual analogue scale (VAS) score was 5 and the score for subjective shoulder value (SSV) was 50%. The UCLA score was 21 for both shoulders and the American Shoulder and Elbow Surgeons (ASES) score was 58.33 prior to the surgery. Three months after left biceps tenodesis, the VAS score had improved to 2 with nearly full ROM, the UCLA score improved to 32, SSV improved to 60%, and the ASES score improved to 86.67. At the last follow-up, which was post-operative 22 mo on the left side and 18 mo on the right side, the VAS score was 1 with full ROM, and the UCLA score was 33 for both shoulders. The SSV score was 85%, and the ASES score had improved to 85. The patient returned to his ordinary life within three months after surgery, and he was satisfied with the functional improvement without pain at six months after surgery.

DISCUSSION
Many authors have reported that dislocation of the LHBT often involves rotator cuff pathology[7,9-11]. Desai and Mata[9], who reviewed 141 shoulders with full-thickness rotator cuff tear, asserted that the incidence of LHBT pathology was significantly greater for tears involving subscapularis. In addition, an increase in the size of the rotator cuff tear was statistically related to increased incidence of LHBT pathology. Walch et al[10] also emphasized that subluxation of the LHBT is always associated with minor lesions of subscapularis, and dislocation over a completely intact subscapularis is rare.
However, other authors have maintained that isolated dislocation of the LHBT might occur without rotator cuff injury. Ayoubi et al[17] reported on a case of bilateral dislocation without detection of any subscapularis tears. The patient’s symptoms were remarkably similar to those of our patient. However, our case did not involve the bifid subscapularis tendon, which is a rare congenital anomaly. The LHBT was located inside the substance of the subscapularis tendon. Instability of the biceps tendon with an intact rotator cuff due to injury in other stabilizing factors has also been noted. According to Gambill et al[8] and Vopat et al[12], isolated dislocation of the LHBT may occur as a result of injury in capsuloligamentous structures of the rotator interval. Posterior instability of the humeral head was reported in both studies. The difference between the two cases is that one patient had posterior instability of the humeral head resulting from a posterior labral tear from a previous injury[8], while the other was the result of a patulous posterior capsule[12]. Despite similar symptoms, their cases differ from ours in that our case did not result from previous trauma and there was no posterior instability.
The stability of the LHBT can also be attributed to the osseous dimensions of the bicipital groove[3]. Yoo et al[15], who measured the depth of the bicipital groove, medial angle, and opening angle on shoulder MRI in order to examine the influence of bony morphology of the bicipital groove on the stability of the LHBT, concluded that bony morphology characterized by a shallow groove was associated with increased prevalence of LHBT instability. Levinsohn and Santelli[18] reported comparable results; a dislocated biceps tendon was detected on bicipital groove view on plain radiography in 58% of patients with a flattened bicipital groove and dysplasia of the lesser tuberosity. Because the medial wall of the bicipital groove functions as a trochlea about which the biceps tendon glides, the dysplasia of the medial wall and flattening of the bicipital groove observed in our case could be a reason for bilateral dislocation of the LHBT without rotator cuff tear.
In this study, the patient experienced pain in both shoulders caused by bilateral dislocation of the LHBT. Unlike a typical case, the dislocation was not associated with rotator cuff pathology or a traumatic event. Isolated dislocation of the LHBT was triggered by dysplasia of the bicipital groove in each shoulder. The patient underwent biceps tenodesis on both sides and satisfactory clinical and functional outcomes were finally achieved.

CONCLUSION
We have described a rare case of bilateral dislocation of the LHBT without previous trauma and rotator cuff injury. To the best of our knowledge, this is the first reported case to demonstrate that bilateral dislocation of the biceps tendon may occur as a result of dysplasia of the bicipital groove without rotator cuff pathology. Physical examination and evaluation of the bicipital groove should be emphasized in patients with anterior shoulder pain of unknown cause even in cases where it occurs bilaterally and without trauma or repetitive overhead activity.
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Figure Legends
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Figure 1 Ultrasonography. A: Left shoulder; B: Right shoulder. Intact subscapularis tendon (asterisk) and empty bicipital groove with dysplasia (arrow).
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Figure 2 Computed tomography scan showing bicipital groove dysplasia. A: Left shoulder; B: Right shoulder.
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Figure 3 Magnetic resonance imaging axial T2w. A: Left shoulder; B: Right shoulder. Dislocation of the long head of biceps tendon (triangle) over the intact subscapularis tendon (asterisk). Flattening of bicipital groove is remarkable (arrow). Long head of biceps tendon distance of left shoulder: 17.9 mm; right shoulder: 20.9 mm. LT: Lesser tuberosity; GT: Greater tuberosity.
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Figure 4 Arthroscopic photo from the posterior portal. A: Left shoulder; B: Right shoulder. Dislocation of the biceps tendon (triangle), fraying of biceps pulley (arrow), and intact subscapularis tendon (asterisk). HH: Humeral head.
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Figure 5 Postoperative radiographs after subpectoral tenodesis. A: Left shoulder; B: Right shoulder.
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