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Abstract

Background: To describe a case series of young adult patients with isolated chronic proximal biceps tendinitis
refractory to conservative care found to have anatomic long head biceps tendon (LHBT) origin variations who underwent
arthroscopic-assisted subpectoral biceps tenodesis.

Methods: Patients were included in this retrospective case series if they met all the following criteria: 1) had an
anomalous origin of the LHBT without any pre-operative or concurrent pathologies at the time of surgery, 2) had non-
traumatic anterior shoulder pain refractory to conservative care for >6 months, 3) pain relief with ultrasound guided
steroid injections into the bicipital tendon sheath, and 4) routine radiographs and MRI-arthrogram demonstrating
no pathology. All patients underwent arthroscopic assisted mini-open subpectoral biceps tenodesis. Pre- and post-
operative active range of motion (ROM), strength, visual analog scale (VAS) for pain, and subjective shoulder values
(SSV) were evaluated. Statistical analysis was done using repeated measure ANOVA.

Results: Seven patients mean age of 18.4 + 3.5 years old were included in this study. Arthroscopic examination
revealed anomalous origins of the LHBT in all patients with the following distribution: medial to superior labrum (x2),
proximal insertion to the supraspinatus confluent with the superior labrum (x2), insertion into the superior capsular
tissues at the rotator interval (x2), and bifid LHBT (x1). VAS score and SSV were significantly improved at 3 months
(P<0.001 and = 0.024 respectively) and final follow-up.

Conclusion: Anomalous origins of the LHBT may be a predisposing factor for chronic biceps tendinitis refractory to
non-operative treatment in young adults. Biceps tenodesis seems to offer improvements in function and pain.

Level of evidence: |V
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Introduction
he long head biceps tendon (LHBT) originates
I from the superior glenoid tubercle and superior
labrum, passes obliquely through the glenohumeral
joint, and bends as it enters the bicipital groove (1). This
unique anatomy places it at high risk for inflammatory,
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traumatic, and degenerative pathologies (2).

Anomalous variations of the LHBT origin have been
described. Supernumerary heads and congenital absence
of the tendon can be seen. Intra- and extra-articular
origins, bifurcate origins with limbs to the rotator cable,
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medial to the supraglenoid tubercle, and/or rotator cuff
have been described (3-7). The clinical implication of
these variations is unknown. Some authors report these
variations as an incidental finding while others believe
they are a predisposing factor for shoulder instability
and rotator cuff pathology (8-10).

The purpose of this study is to describe a case series
of young adult patients with isolated chronic proximal
biceps tendinitis refractory to conservative care found
to have anatomic LHBT origin variations who underwent
arthroscopic-assisted subpectoral biceps tenodesis. We
hypothesize anomalous variations of the LHBT may be
a predisposing factor for chronic refractory proximal
biceps tendinitis.

Materials and Methods

A retrospective case series was performed on seven
young patients with anatomic variations of the LHBT origin
who failed conservative care for isolated biceps tendinitis
and underwent arthroscopic-assisted subpectoral biceps
tenodesis from January 2014 to May 2017. Inclusion criteria
included: non-traumatic anterior shoulder pain, bicipital
groove tenderness, positive O’'Brien’s and Speed’s signs,
unremarkable radiographs and MR arthrogram, persistent
symptoms after > 6 months of conservative treatment
including physical therapy and anti-inflammatory
treatment, and temporary relief following ultrasound
guided steroid injection into the bicipital tendon sheath.
Exclusion criteria included: positive impingement/
instability /rotator cuff integrity tests on physical exam,
concurrent pathology seen on diagnostic imaging.

All patients underwent arthroscopic biceps tenotomy
with a mini-open subpectoral biceps tenodesis using
a unicortical proximal biceps button (Arthrex, Naples,
FL, USA).
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A standardized post-operative rehabilitation protocol
was followed with return to sport at 3-4 months after
surgery. Active range of motion (ROM), strength at
forward flexion and external rotation, visual analog scale
(VAS) pain score, and subjective shoulder values (SSV)
were evaluated at preoperative, 3 months, and final follow
up. Muscle strength was assessed based on the Medical
Research Council Muscle scale between 0 to 5 (11). Prior
to start the study institutional review board approval
was taken by the University of Pittsburgh ( ID: XX).

Statistical analysis was done using SPSS (version 22.0.
Armonk, NY: IBM Corp). Repeated measure analysis of
variance (ANOVA), and Bonferroni post hoc analysis were
used to assess the differences between the pre-and post-
operative means. Quantitative variables were presented
with mean and standard deviation and qualitative
variables with percentage. P<0.05 was set as statistically
significant.

Results

1 male and 6 females, mean age 18.4 + 3.5 years old were
enrolled in this study. The patients were participating in
sports as following: basketball (two), volleyball (one),
swimming (two), tennis (two). The mean follow-up was 17
* 13 months. No concomitant rotator culff, cartilaginous, or
labral pathology was identified in any patient. Arthroscopic
evaluation revealed inflammation of the LHBT origin
extending through the bicipital groove in all patients.
Anomalous origins of the LHBT were found in all patients
with the following distribution: medial to superior labrum
(x2), proximal insertion to the supraspinatus confluent
with the superior labrum (x2), insertion into the superior
capsular tissues at the rotator interval just proximal to
its insertion site on the superior labrum (x2), and bifid
LHBT (x1) [Figure 1a; 1b]; [Figure 2a; 2b].

Figurel. Intraoperative arthroscopic view of anomalous long head biceps tendon (LHBT)_proximal insertions. a) medial insertion of

LHBT and b) confluent LHBT with supraspinatus.
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Figure2. Intraoperative arthroscopic view of anomalous long head biceps tendon (LHBT) proximal insertions. a) confluent LHBT to

interval capsule and b) Bifid insertion.

Table 1. Preoperative and postoperative follow-up data for visual analogue scale (VAS) score for pain, strength, subjective shoulder value (SSV).

ROM, range of motion; VAS, visual analogue scale; SSV, subjective shoulder value; LHBT, long head biceps tendon

. Preoperative 3 month Postoperative Last follow up L
Patient Age Dominant Follow-up  neaqurements measurements measurement Description of the
(years old) arm (Month) anomalous LHBT insertion
PainScore  SSV  Pain Score SSv Pain Score  SSV
1 24 No 18 10 10% 6 90% 0 100%  Medial insertion of LHBT
2 21 Yes 5 5 40% 0 100% 0 100%  Medial insertion of LHBT
3 21 Yes 35 6 50% 0 98% 0 90y, ~ Confluent LHBT insertion
with supraspinatus
4 16 Yes 34 5 40% 0 98% 0 1009 ~ Attachmentof LHBTto
interval capsule
5 16 No 16 5 60% 0 80% 0 100% Bifid insertion of LHBT
6 16 Yes 6 7 70% 0 80% 0 95% Attachment LHBT to
interval capsule
7 15 Yes 5 8 60% 4 70% 0 959,  ConfluentLHBT insertion
with supraspinatus

There were significant differences between pre-and 3
months postoperative VAS score (P<0.001). Complete
pain relief was achieved in all patients following
surgery. Compared to before surgery, the SSV improved
significantly 3-months post-operative (p-value = 0.024)
and at final follow up (p=0.003) [Table 1]. There were no
significant differences between pre-and post-operative
active ROM and muscle strength. Pre-and postoperative
muscle strength at forward flexion and external rotation

was 5/5 in all the patients. Preoperative forward flexion,
external rotation and internal rotation were 167.14° *
4.87, 64.28° £ 11.33, and T10.71+1.6 respectively and
changed to 170°, 68.57° + 3.77, and T10.57 = 1.5 at final
visit postoperatively.

Discussion
The most important finding of this study is that
Anomalous origins of the LHBT may be a predisposing
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factor for chronic biceps tendinitis refractory to non-
operative treatment in young adults. Anomalous origins
of the LHBT has been described in the literature (3, 4,7, 9,
12-15). However, the clinical relevance is unknown. Some
authors believe itis a normal variant, while others believe
they predispose the shoulder for other pathologies (4,
5,9, 10, 16-18). Wittstein et al. reported two cases of a
bifurcate LHBT (having origins from the rotator cable
and scapula instead of superior labrum or supraglenoid
tubercle) (16). She addressed other pathologies within
the shoulder and found pain resolved, thereby concluding
these LHBT variants are asymptomatic. Other authors
have suggested LHBT origin anomalies lead to shoulder
instability (5,9, 10, 13, 14). The LHBT is thought to act as
a humeral head depressor and dynamic stabilizer of the
glenohumeral joint (19-21). Glueck et al and Ghalayini et
al both reported cases of shoulder instability in patients
with congenital absence of the LHBT (9, 10). Zhang et al.
noted when the LHBT originated from the anterior edge
of the supraspinatus tendon, it led to partial articular-
sided supraspinatus lesions (8). The current study
suggests that an altered course of the LHBT through
the glenohumeral joint due to anomalous origins can be
clinically symptomatic.

The present study identified anomalous origins of the
LHBT which contributed to pain. Four different types were
found. We hypothesize thatan atypical origin likely causes
a change in shoulder joint biomechanics and increased
glenohumeral ligament strain as the humeral head moves
anteriorly. In addition, an anomalous insertion may act
as a tether altering its normal glide within the bicipital
groove and predispose it to tenosynovitis. By addressing
this problem with a subpectoral biceps tenodesis, all
patients had resolution of their pre-operative symptoms
suggesting that their symptoms were causatively linked
to the anomalous origins of the LHBT.

Limitations of our study include its retrospective case
series design. Due to the rarity of the condition, we
were unfortunately unable to randomize treatment
or eliminate confounders. However, this study was
able to eliminate confounding effects from concurrent
pathologies. As well we were unable to determine the
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percentage of the asymptomatic patients with anomalous
LHBT origin. More research identifying the true
prevalence of anomalous origins might further elucidate
the relationship between these anomalous origins and
tendonitis. The small number of patients in our series is
also a limitation, although our case series is the largest of
its kind in the literature to our knowledge.

Anomalous origins of the LHBT may be a predisposing
factor for chronic biceps tendinitis refractory to non-
operative treatment in young adults. Biceps tenodesis
seems to offer improvements in function and pain.

“All procedures performed in studies involving human
participants were in accordance with the ethical
standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.”
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