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Take-Home Points
The LHB tendon has been shown to be a significant pain generator in the shoulder.
At our institution, the number of LHB tenodeses significantly increased from 2004 to 2014.
The age of patients who underwent a LHB tenodesis did not change significantly over the study period.
Furthermore, the percentage of shoulder procedures that involved a LHB tenodesis significantly increased
over the study period.
Biceps tenodesis has become a more common procedure to treat shoulder pathology.
Although the exact function of the long head of the biceps (LHB) tendon is not completely understood, it is
accepted that the LHB tendon can be a significant source of pain within the shoulder.1-4 Patients with symptoms
related to biceps pathology often present with anterior shoulder pain that worsens with flexion and supination of
the affected elbow and wrist.5 Although the sensitivity and specificity of physical examination maneuvers have
been called into question, special tests have been developed to aid in the diagnosis of tendonitis of the LHB. These
tests include the Speed, Yergason, bear hug, and uppercut tests as well as the O’Brien test (cross-body
adduction).6,7 Recent studies have found LHB pathology in 45% of patients who undergo rotator cuff repair and in
63% of patients with a subscapularis tear.8,9
Pathology of the LHB tendon, including superior labrum anterior to posterior (SLAP) tears, can be treated in many
ways.5,10,11 Options include SLAP repair, biceps tenodesis, débridement, and biceps tenotomy.11,12 Results of SLAP
repairs have been less than optimal, but biceps tenodesis has been effective, and avoids the issue of cramping as
can be seen with biceps tenotomy and débridement.10,12,13 Surgical methods for biceps tenodesis include open
subpectoral and all-arthroscopic.11,12 Both methods have had good, reliable outcomes, but the all-arthroscopic
technique is relatively new.11,12,14We conducted a study to determine LHB tenodesis trends, including patient age at
time of surgery. We used surgical data from fellowship-trained sports or shoulder/elbow orthopedic surgeons at a
busy subspecialty-based shoulder orthopedic practice. We hypothesized that the rate of LHB tenodesis would
increase significantly over time and that there would be no significant change in the age of patients who
underwent LHB tenodesis.
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Methods
Our Institutional Review Board exempted this study. To determine the number of LHB tenodesis procedures
performed at our institution, overall and in comparison with other common arthroscopic shoulder procedures, we
queried the surgical database of 4 fellowship-trained orthopedic surgeons (shoulder/elbow, Drs. Nicholson and
Cole; sports, Drs. Romeo and Verma) for the period January 1, 2004 to December 31, 2014. We used Current
Procedural Terminology (CPT) code 23430 to determine the number of LHB tenodesis cases, as the surgeons
primarily perform an open subpectoral biceps tenodesis. Patient age at time of surgery and the date of surgery
were recorded. All patients who underwent LHB tenodesis between January 1, 2004 and December 31, 2014 were
included. Number of procedures performed each year by each surgeon was recorded, as were concomitant
procedures performed at the same time as the LHB tenodesis. To get the denominator (and reference point) for
the number of arthroscopic shoulder surgeries performed by these 4 surgeons during the study period, and
thereby determine the rate of LHB tenodesis, we selected the most common shoulder arthroscopy CPT codes used
in our practice: 23430, 29806, 29807, 29822, 29823, 29825, 29826, and 29827. For a patient who underwent
multiple procedures on the same day (multiple CPT codes entered on the same day), only one code was counted
for that day. If 23430 was among the codes, it was included, and the case was placed in the numerator; if 23430
was not among the codes, the case was placed in the denominator.
The Arthroscopy Association of North America provides descriptions for the CPT codes: 23430 (tenodesis of long
tendon of biceps), 29806 (arthroscopy, shoulder, surgical; capsulorrhaphy), 29807 (arthroscopy, shoulder,
surgical; repair of SLAP lesion), 29822 (arthroscopy, shoulder, surgical; débridement, limited), 29823
(arthroscopy, shoulder, surgical; débridement, extensive), 29825 (arthroscopy, shoulder, surgical; with lysis and
resection of adhesions, with or without manipulation), 29826 (arthroscopy, shoulder, surgical; decompression of
subacromial space with partial acromioplasty, with or without coracoacromial release), and 29827 (arthroscopy,
shoulder, surgical; with rotator cuff repair).
For analysis, we divided the data into total number of arthroscopic shoulder procedures performed by each
surgeon each year and number of LHB tenodesis procedures performed by each surgeon each year. Total number
of patients who had an arthroscopic procedure was used to create a denominator, and number of LHB tenodesis
procedures showed the percentage of arthroscopic shoulder surgery patients who underwent LHB tenodesis. (All
patients who undergo biceps tenodesis also have, at the least, diagnostic shoulder arthroscopy with or without
tenotomy; if the tendon is ruptured, tenotomy is unnecessary.)
Descriptive statistics were calculated as means (SDs) for continuous variables and as frequencies with
percentages for categorical variables. Linear regression analysis was used to determine whether the number of
LHB tenodesis procedures changed during the study period and whether patient age changed over time.
Significance was set at P < .05.

Results
Of the 7640 patients who underwent arthroscopic shoulder procedures between 2004 and 2014, 2125 had LHB
tenodesis (CPT code 23430).
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Mean (SD) age of the subgroup was 49.33 (13.2) years, and mean (SD) number of LHB tenodesis cases per year
was 193.2 (130.5). Over time, mean age of patients who had these procedures did not change significantly (P =
.934) (Figure 1), mean number of LHB tenodesis cases increased significantly (P = .0024) (Figure 2A), and
percentage of LHB tenodesis cases increased significantly relative to percentage of all arthroscopic shoulder
procedures (P = .0099) (Figure 2B).
ajo04604219e_f2.jpg

The concomitant procedures performed with LHB tenodesis during the study period are listed in the Table.

Discussion
Tenodesis has become a common treatment option for several pathologic shoulder conditions involving the LHB
tendon.5 We set out to determine trends in LHB tenodesis at a subspecialty-focused shoulder orthopedic practice
and hypothesized that the rate of LHB tenodesis would increase significantly over time and that there would be no
significant change in the age of patients who underwent LHB tenodesis. Our hypotheses were confirmed: The
number of LHB tenodesis cases increased significantly without a significant change in patient age.
Treatment options for LHB pathology and SLAP tears include simple tenotomy, débridement, open biceps
tenodesis, and arthroscopic tenodesis.11,12,15
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Several fixation options have been used in open subpectoral biceps tenodesis. In this technique, which was used
by all the surgeons in this study, the biceps tendon is fixed such that the musculotendinous junction of the biceps
rests at the inferior border of the pectoralis major in the bicipital groove.16-19 Studies have found good, reliable
outcomes with both the open and the arthroscopic surgical techniques.12,18 Comparing the LHB tenodesis trends in
the present study with the SLAP repair trends we found at our institution in a previous study,20 we discovered that
overall number of LHB tenodesis cases and percentage of LHB tenodesis cases relative to percentage of all
arthroscopic shoulder procedures increased significantly more than for SLAP repairs.
Recent evidence has called into question the results of SLAP repairs and suggested biceps tenodesis may be a
better treatment option for SLAP tears.10,13,21 Studies have found excellent outcomes with open subpectoral biceps
tenodesis in the treatment of SLAP tears, and others have found better restoration of pitchers’ thoracic rotation
with open subpectoral biceps tenodesis than with SLAP repair.13,14 Similarly, comparison studies have largely
favored biceps tenodesis over SLAP repair, particularly in patients older than 35 years to 40 years.22 Given these
results, it is not surprising that, querying the American Board of Orthopaedic Surgeons (ABOS) part II database
for isolated SLAP lesions treated between 2002 and 2011, Patterson and colleagues23 found the percentage of
SLAP repairs decreased from 69.3% to 44.8% (P < .0001), whereas the percentage of biceps tenodesis procedures
increased from 1.9% to 18.8% (P < .0001), indicating the realization of improved outcomes with LHB tenodesis in
the treatment of SLAP tears. On the other hand, in the ABOS part II database for the period 2003 to 2008, Weber
and colleagues24 found that, despite a decrease in the percentage of SLAP repairs, total number of SLAP repairs
increased from 9.4% to 10.1% (P = .0163). According to our study results, the number of SLAP repairs is
decreasing over time, whereas the number of LHB tenodesis procedures is continuing to rise. The practice
patterns seen in our study correlate with those in previous studies of the treatment of SLAP tears: good results in
tenodesis groups and poor results in SLAP repair groups.10,13Werner and colleagues25 recently used the large
PearlDiver database, which includes information from both private payers and Medicare, to determine overall LHB
tenodesis trends in the United States for the period 2008 to 2011. Over those years, the incidence of LHB
tenodesis increased 1.7-fold, and the rate of arthroscopic LHB tenodesis increased significantly more than the rate
of open LHB tenodesis. These results are similar to ours in that the number of LHB tenodesis cases increased
significantly over time. However, as the overwhelming majority of patients in our practice undergo open biceps
tenodesis, the faster rate of growth in the arthroscopic cohort relative to the open cohort cannot be assessed.
Additional randomized studies comparing biceps tenodesis, both open and arthroscopic, with SLAP repair are
needed to properly determine the superiority of LHB tenodesis over SLAP repair.
One strength of this database study was the number of patients: more than 7000, 2125 of whom underwent biceps
tenodesis performed by 1 of 4 fellowship-trained orthopedic surgeons. There were several study limitations. First,
because the original diagnoses were not recorded, it was unclear exactly which pathologies were treated with
tenodesis, limiting our ability to make recommendations regarding treatment trends for specific pathologies.
Similarly, we did not assess outcome variables, which would have allowed us to draw conclusions about the
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effectiveness of the biceps tenodesis procedures. Furthermore, some procedures may have been coded
incorrectly, and therefore some patients may have been erroneously included or excluded. In addition, using data
from only one institution may have introduced bias into our conclusions, though the results are consistent with
national trends. Finally, there was some variability among the 4 surgeons in the number of LHB tenodesis
procedures performed, and this variability may have confounded results, though these surgeons treat biceps
pathology in similar ways.
Am J Orthop. 2017;46(4):E219-E223. Copyright Frontline Medical Communications Inc. 2017. All rights reserved.
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