I SP I McDevitt A, Cleland J, Hiefield P, Bravman J, Snodgrass S. Physical Therapy Utilization
e de— Prior to Biceps Tenodesis or Tenotomy for Biceps Tendinopathy. //SPT.
SPORTS PENICAT THERAPY 2024;19(11):1477-1489. doi:10.26603/001¢.123950

Original Research
Physical Therapy Utilization Prior to Biceps Tenodesis or Tenotomy
for Biceps Tendinopathy

Amy McDevitt"®, Joshua Cleland?, Paisley Hiefield', Jonathan Bravman®, Suzanne Snodgrass’

T Physical Medicine and Rehabilitation, University of Colorado Denver, 2 Department of Public Health and Community Medicine, Tufts University
School of Medicine, 3 CU Sports Medicine, University of Colorado Health, 4 Discipline of Physiotherapy, The University of Newcastle

Keywords: biceps tendinopathy, physical therapy, biceps tenodesis
h ://doi.org/10.2 /001¢.12

International Journal of Sports Physical Therapy
Vol. 19, Issue 11, 2024

Introduction

Surgery for the management of individuals with long head of the biceps tendon (LHBT)
tendinopathy is common. Little is known about physical therapy (PT) utilization prior to
surgery. The purpose of this review was to investigate the use of PT prior to biceps
tenodesis and tenotomy surgeries by assessing the number of visits and the types of
interventions. A secondary objective was to report on themes of PT interventions.

Methods

A retrospective observational cohort study design was used to analyze medical records
and report on patient visits, procedure codes based on active or passive interventions,
and themes of interventions utilized by PT.

Results

Patient records (n=308) were screened for eligibility, n=62 (20.1%) patients attended PT
prior to surgery. The median number of PT visits was four (IQR=3.5), and 39/62 (63%)
patients had four or more visits to PT. Active interventions were used in 54.5% (533/978)
of the codes billed; passive interventions were used in 45.5% (445/978) of the codes.
There was high utilization of therapeutic exercise [93.4% (498/533) of active procedure
codes] including muscle performance/resistance, functional activity, motor control and
stretching. Manual therapy [84.3% (375/445) of passive procedure codes] included soft
tissue mobilization, non-thrust manipulation (glenohumeral joint and cervical spine) and
thrust manipulation (thoracic spine).

Conclusions

PT was not commonly utilized prior to undergoing biceps tenodesis and tenotomy
surgery. Further research is needed to understand the reasons for low utilization.
Level of Evidence

3b

INTRODUCTION of the biceps tendon (LHBT) is a known pain generator of
the shoulder and can interfere with an individual’s activ-

. . . . 1_ .
Shoulder pain related to pathology of the long head of the 1ty and participation. 3 Tendinopathy of the LHBT may

biceps tendon (LHBT) can be debilitating. The long head start as an inflammatory condition or tenosynovitis!-3 and
may progress to a degenerative tendinopathy (character-
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ized by tendon thickening, disorganization, and irregularity
of the tissue including the presence of hemorrhagic ad-
hesions and scarring).3 The overall incidence of LHBT
tendinopathy remains uncertain due to its presence as a
secondary shoulder condition associated with other shoul-
der pathology including rotator cuff disease and subacro-
mial impingement.l# Overall, there remains a paucity of
literature regarding diagnosis, and appropriate manage-
ment of disorders related to the LHBT, including physical
therapy (PT) management and surgical intervention.14-6

There is little consensus regarding the optimal approach
to treating chronic anterior shoulder pain due to the LHBT
tendinopathy.23 Conservative management including PT,
activity modification, NSAIDS, and steroid injections in the
biceps sheath are often recommended prior to more inva-
sive interventions.37-? However, conservative management
may be suboptimal and provide only partial/temporary re-
lief of symptoms and many individuals go on to seek more
invasive surgical procedures including biceps tendon reat-
tachment (tenodesis) or release (tenotomy).!>10

Physical therapy management of anterior shoulder pain
(including LHBT tendinopathy) may involve a multimodal
approach addressing impairments of the shoulder, scapular
region and cervicothoracic spine. Further, interventions
may include therapeutic exercise, joint and soft tissue mo-
bilization as well as retraining of dysfunctional movement
patterns.? Information on the management of subacromial
shoulder pain is robust,!1-14 however, there remains a lack
of high-quality literature describing PT management of in-
dividuals with LHBT tendinopathy in isolation.15-20 Most
randomized controlled trials exploring PT management for
LHBT pain involve the utilization of biophysical agents (ul-
trasound, electrotherapy, extracorporeal shockwave ther-
apy and iontophoresis) and are of questionable study qual-
ity.12,15-20 Invasive surgical intervention is one approach to
managing chronic biceps tendinopathy pain, therefore, to
potentially avoid such procedures it is essential for phys-
ical therapists to recognize other interventions that may
be effective in treating LHBT tendinopathy.2! A retrospec-
tive chart review is a first step in determining the typical
PT interventions utilized in this population to support next
steps, which may include the development of randomized
intervention trials. The purpose of this retrospective chart
review was to investigate the use of PT prior to biceps ten-
odesis and tenotomy surgeries by assessing the number of
visits and use of different interventions and whether they
were active or passive. A secondary objective was to report
on the themes of PT interventions used in treatment.

METHODS

STUDY DESIGN

This was a retrospective observational cohort study of pa-
tients who underwent biceps tenodesis or tenotomy for bi-
ceps tendinopathy in a large healthcare system from March
15, 2016, through March 15, 2020, with presurgical physical
therapy utilization (active and passive billing codes) ex-
tracted for each individual up to 24 months prior to surgery.

To guide study reporting, the REporting of studies Con-
ducted using Observational Routinely-collected health
Data (RECORD)?2 statement was utilized, an extension of
the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) statement.23

DATA SOURCE

Data were extracted from electronic medical records of the
UC Health University of Colorado Hospital system. These
data include person-level data for all outpatient physical
therapy visits. They also included information about physi-
cal therapy procedures and subsequent biceps tenodesis or
tenotomy surgery.

DATA COLLECTION PROCEDURES

This retrospective medical chart review study was approved
by the Colorado Multiple Institutional Review Board (Pro-
tocol 20-2235) and the Human Research Ethics Committee
at the University of Newcastle (H-2021-0009).

ELIGIBILITY CRITERIA

The medical records of eligible patients between the ages of
18 and 85 years of age who underwent biceps tenotomy or
tenodesis surgery at the UC Health University of Colorado
Hospital between March 15, 2016, and March 15, 2020 were
included in the cohort. The study cohort was identified us-
ing current procedural terminology (CPT) codes most used
for biceps tenodesis (23430) and biceps tenotomy (23405)
within a four-year period while excluding patients who un-
derwent concomitant procedures such as rotator cuff repair
(29827), distal clavicle excision (29824), and labral repair
(23455 and 29807). Arthroscopic biceps tenodesis (29828)
was also excluded since this surgery is typically performed
in conjunction with another surgery listed above. Subacro-
mial decompression (29826) was not excluded since it is
presumed not to interfere with the outcomes of biceps ten-
odesis or tenotomy. Patients who saw a physical therapist
within two years prior to surgery for shoulder pain related
to LHBT tendinopathy were included in the analysis. Data
were initially filtered by an orthopedic research adminis-
trative staff by surgical CPT codes to track which patients
had the surgery of interest (23430 and 23405) and dates of
surgery to determine preliminary eligibility and determine
patients who had the surgery of interest without other as-
sociated surgeries. March 15, 2020, served as the cut-off
date as all ambulatory services and elective surgeries in the
hospital system were significantly impacted by the COVID
pandemic after this time period.

Two investigators (AM, PH) completed the next phase
of detailed chart reviews on all patient records meeting in-
clusion criteria based on filtering of CPT codes and dates.
Individual charts were reviewed to verify further inclusion
based on rehabilitation billing codes, operative reports and
rehabilitation notes.
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Table 1. Description of Surgical and Rehabilitation Procedure Codes

Description of Surgical Procedure

CPT Codes

Biceps tenodesis

23430

Biceps tenotomy

23405

Subacromial decompression

29826

Description of Rehabilitation Procedure

CPT Codes

Physical Therapy Visit

97010-97799

Physical Therapy Evaluation-low complexity

97161

Physical Therapy Evaluation-moderate complexity

97162

Physical Therapy Evaluation-high complexity

97163

Physical Therapy Re-evaluation

97164

Active Physical Therapy Codes

Therapeutic exercise
Therapeutic activity

Neuromuscular Re-ed
Self-care home management

97110
054299
97530
054301
97112
97535
54303

Passive Physical Therapy Codes

Manual Therapy

Dry Needling

Ultrasound/Phonophoresis

Hot/cold
lontophoresis
Electrical stimulation

TENS/ES

997140
054329
97799
600245
570629
97035
054282
97010
97033
97014
97032
054311

Other

Vasopneumatic Device
Mechanical Traction
Physical Performance Test

97016

054309
054305

Abbreviations: CPT, Current Procedural Terminology; Re-ed, Re-education; TENS, Transcutaneous Electrical Nerve Stimulation; ES, Electrical Stimulation.

BILLING CODE DATA

Billing code data were initially used to screen which pa-
tients had the surgery of interest (23430 and 23405). Fol-
lowing the screening of surgery codes, CPT codes for re-
habilitation informed the research team to which patients
engaged with physical therapy prior to surgery (within two
years of surgery). The use of PT prior to surgery was of in-
terest including the number of individual rehabilitation vis-
its. To satisfy the criteria for physical therapy utilization,
patients needed to have at least one PT evaluation
(97161-97163) specifically for a shoulder diagnosis (on the
same side as the operative side) within 24 months years
prior to surgery. All rehabilitation visits based on physical
therapy procedure codes were also identified (Table 1). The
research team did not record or analyze codes related to
PT evaluation or assessment of the patient as the research
question involved active and passive intervention codes.

QUALITATIVE PATIENT DATA

Data obtained from general chart review included patients’
age, sex, procedural side (right or left) and baselines scores
for patient reported outcome measures including the nu-

meric pain rating scale (NPRS) and The Shortened Disabil-
ities of the Arm, Shoulder and Hand Questionnaire (Quick-
DASH). Surgical data collected included procedure(s)
performed, date of surgery, and relevant perioperative and
operative notes. Chart review of the treating physical ther-
apists’ notes included date of PT episode relative to the
surgery date, PT problem list (to determine if the patient
had anterior shoulder pain vs low back pain or other com-
plaints), shoulder physical examination findings (pain lo-
calization, palpation, range of motion, Speeds and Yerga-
son’s tests), and all PT notes in the episode of care (to
document specific interventions related to the active and
passive codes). Information from PT chart notes included
examination and all follow-up treatments which were
recorded. Data were extracted using a data collection tem-
plate created in an excel spreadsheet.

DATA ANALYSIS

The aim of the data analysis was to describe the frequency
of patients who attended PT prior to surgery, therefore, the
total number of visits patients attended physical therapy
was calculated. A secondary aim was to describe the PT in-
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terventions received. Active and passive procedure codes
were identified from chart review. Active procedure codes
were procedure codes used when the patient is actively par-
ticipating as a component of the PT intervention; these
included therapeutic exercise, therapeutic activity, neuro-
muscular re-education and self-care home management.
Passive procedure codes are codes used when the patient is
passively receiving an intervention void of patient partici-
pation; these included manual therapy, therapeutic modal-
ities, dry needling and other. The percentage of active and
passive codes were calculated. Further, thematic analysis
of the interventions within each code, based on chart re-
view of rehabilitation notes, was performed for both active
and passive procedure codes. Two investigators individu-
ally categorized them to organize the qualitative, interven-
tion data into themes. The two investigators (AM, PH) then
came together to reach a consensus. Inconsistencies be-
tween the reviewers were resolved by discussion, and, if
needed, a third reviewer was consulted (SS). The types of
interventions performed within each theme were tabulated.
Due to the heterogeneous nature of the physical therapy in-
terventions, a quantitative analysis of PT interventions was
not feasible.

RESULTS

Of 308 eligible patients who underwent biceps tenodesis or
tenotomy surgery 79.9% (246/308) of the total cohort did
not receive PT prior to surgery; 20.1% (62/308) patients at-
tended PT for LHBT pain within two years of surgery, and
met the inclusion criteria for further analysis (Figure 1).
Demographics of the cohort are described in (Table 2). The
62 patients who attended physical therapy had a total of
355 visits for their reported shoulder pain. Of the 62 pa-
tients who initiated physical therapy, 11.3% (7/61) received
no additional care beyond the initial evaluation. The me-
dian number of PT visits for patients was four (IQR=3.5), 22
patients had three visits or less and 64.5% (40/62) partic-
ipants had four or more visits of PT (Figure 2). After tab-
ulation of active and passive procedure codes, 54.5% (533/
978) of the codes were active and 45.5% (445/978) of the
codes were passive. There was high utilization of the ac-
tive codes for therapeutic exercise and activity [96.4% (514/
533)] and the passive procedure code of manual therapy
[84.3% (375/445)]. Among the remaining 3.6% (19/445) of
active codes, interventions included neuromuscular re-ed-
ucation [2.3% (12/533)] and self-care home management
[1.3% (7/533)]. Among the remaining 15.7% (70/445) of pas-
sive codes, interventions included therapeutic modalities
[10.6% (47/445)], dry needling [3.4% (15/445)] to the shoul-
der region, and other [1.8% (8/445)] (Figure 3).

Theme and coding synthesis of the chart notes within
the active code of therapeutic exercise, revealed themes of
resistance exercise/muscle performance (subthemes: ten-
don loading techniques and progressive resistance exercise)
and muscle length/mobility (subthemes: stretching and
flexibility and range of motion). Theme and coding syn-
thesis of the chart notes within the active code of ther-
apeutic activity included the theme of functional activity.

The active code of neuromuscular re-education revealed
the theme of motor control training (subthemes: stabiliza-
tion and muscle re-education). The active code of self-care
home management revealed the theme of motor control
training (subthemes: stabilization and muscle re-educa-
tion). Interventions specific to identified themes and sub-
themes of chart notes based on active codes can be found in
Table 3.

Theme and coding synthesis of the chart notes within
the passive code of manual therapy included themes of
joint mobility (subthemes: non-thrust manipulation and
thrust manipulation), soft tissue mobilization (subthemes:
general techniques and specific techniques) to the shoulder
region and LHBT and range of motion (subthemes: passive
range of motion and active assisted range of motion).
Among the other passive codes, theme analysis of chart
notes included the use of biophysical agents which was
the theme for the following billing codes (electrical stim-
ulation, transcutaneous electrical nerve stimulation, ion-
tophoresis, ultrasound/phonophoresis, and hot/cold ther-
apy) typically applied to the shoulder region and/or LHBT.
Synthesis of chart notes within the passive code of dry
needling revealed the themes of dry needling without elec-
trical stimulation and with electrical stimulation to LHBT,
glenohumeral and scapular muscles in the shoulder region.
Additional themes, subthemes and interventions derived
from chart notes of passive codes can be found in Table 4.

DISCUSSION

The purpose of this retrospective review was to report on
the use of PT for the treatment of LHBT tendinopathy by
describing the number of visits and the use of active and
passive interventions as defined by procedure codes. A sec-
ondary objective was to report on the interventions utilized
as described in the PT chart notes. The results indicate
overall low utilization of PT prior to surgery for individuals
with LHBT (62 patients over four years in a large hospital
system). Treating therapists utilized active interventions
slightly more than passive interventions, as defined by the
procedural codes they selected. The most common inter-
ventions were therapeutic exercise (progressive resistance
exercise, tendon loading techniques and stretching) and
manual therapy (joint mobility, soft tissue mobilization and
range of motion), suggesting that a multi modal approach
is being utilized. However, there is a lack of evidence for
the treatment of LHBT tendinopathy in isolation, therefore
these findings provide a first step in understanding how
physical therapists manage patients with LHBT tendinopa-
thy.

The following sections aim to better explain these find-
ings, interpret the findings in the context of PT care for
shoulder pain including LHBT tendinopathy, and highlight
clinical implications, limitations and future directions for
research.
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Patient records excluded, with reasons

!

Records identified
through (n=875)
e 29827 (rotat ff repair), n=540
CPT code filter . rotator cuff repair), n=
5 23430 or 23405 > « 29807 (SLAP repair), n=17
E and date filter e 23472 (total shoulder arthroplasty).
% (n=1183) n=18
2 * 29824 (arthroscopic claviculectomy),
— =
n=108
e 29828 (arthroscopic tenodesis), n=2
e 23455 (open Bankart repair), n=2
s > 2 of the above procedures, n = 188
. Screened for PT Patient records excluded
g Evaluation with reasons
2 CPT code = (n=200)
§ (n=308) e Did not attend PT, n=200

PT chart review and
operative note screened

Patient records excluded, with reasons
(n=46)

for eligibility

(n=108)
£
E
i
(5

v
Patient records included

B in
g analysis
2 (n=62)

Figure 1. Flow Diagram of Eligiblity

v

e Did attended PT; received treatment to
other body region, n=31

e Did attended PT for qualifying
diagnosis >2 years prior to sx, n=8

s Did attend PT; had competing
diagnoses, n—=4

* Operative notes include additional
surgery that was an exclusion critera,
n=3

Abbreviations: CPT, current procedural terminology; EMR, electronic medical records; PT, physical therapy; SLAP, superior labrum anterior and posterior; sx, surgery

PHYSICAL THERAPY UTILIZATION AND VISITS

Of patient records meeting eligibility criteria, only 20.1%
of patients attended PT for LHBT pain within two years
prior to biceps tenodesis or tenotomy surgery. Similarly, in
a study of patients who had arthroscopic rotator cuff re-
pair, only 21% of patients received some form of PT in the
year prior to their surgery?4 which is consistent with the
current results. The combined results of the current med-
ical records review and the study by Malik et al.24 are sur-
prising, given contemporary evidence has shown PT is ef-
fective for the management of shoulder pain.1!:12 Patients
may lack knowledge of the benefits of PT for shoulder pain,
patients may have barriers to attending PT or may not want
to attend due to unknown reasons. According to a recent
article on patient expectations, one factor that may affect
patients seeking PT care may be that patients lack under-
standing of PT care including the role of PT.25 Further, pa-
tients may not be referred for PT by their general practi-

tioner or specialist, or patients may have had prior PT for
LHBT with limited success. In addition, LHBT tendinopathy
is difficult to diagnose37-26 which may further complicate
management pathways.

The median number of PT visits for participants was four
(IQR=3.5), and 40 (64.5%) patients had four or more vis-
its to PT. In a study of Medicare beneficiaries with just un-
der 2000 episodes of care for low back, shoulder, or knee
pain, patients attended PT for 6.8 visits (SD=4.7) on average
over a median of 27 days.2” The results of this medical
records review demonstrated a lower number of visits per
patient for LHBT which may relate to 1) access issues in a
large hospital-based system, 2) other patient-specific rea-
sons stated above, 3) patients in the sample are active and
younger (mean age was 43 years +/-13.7), 4) patients may
feel equipped to manage their care independently through
a home program or other avenues.
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Table 2. Descriptive Characteristics of Patient Sample (n=62)

Variable Data

Age 43.32 (+/- 13.73)

Sex 30 (male), 32 (female)
Days prior to surgeryt 250.74 (+/- 195.87)

Biceps sheath injection prior to PT

11/62(17.7%)

Surgical procedure information

Side of surgery 38 (right), 24 (left)
Biceps tenodesis 61/62(98.4%)
Biceps tenotomy 1/62 (1.6%)

Patient reported outcome

NPRS maximum (0-10)2

6.02 (+/-2.48)

NPRS minimum (0-10)2

2.10 (+/-2.15)

NPRS current (0-10)@

3.02 (+/-2.32)

NPRS average (0-10)2

3.76 (+/-2.37)

QuickDASH (0-100)?

42.78 (+/-21.67)

Values are presented as mean +/- SD unless otherwise indicated.
Days prior to surgeryt, days between physical therapy visit and date of surgery

Abbreviations: NPRS, Numeric Pain Rating Scale; PT, Physical Therapy; QuickDASH, The Shortened Disabilities of the Arm, Shoulder and Hand Questionnaire

a Lower Scores are better.
b Higher Scores are better.

Percentage of Patients

1VISIT 2 VISITS 3 VISITS 4 VISITS

5 VISITS 6 VISITS 7 VISITS 2 8 VISITS

= Total Patients (n=62)

Figure 2. Number of Physical Therapy Visits Attended

PROCEDURE CODES AND INTERVENTION THEMES

The results of this review demonstrate high utilization of
active interventions (54.5% of procedure codes) with thera-
peutic exercise and activity (96.4%) being the most utilized
intervention codes. Therapeutic exercise are activities that
include specific muscles at specific joints while therapeu-
tic activities are dynamic activities used to increase func-

tional performance. A recent update of systematic reviews
made a strong recommendation for “exercise therapy” as
the first-line treatment to improve pain, mobility, and func-
tion in patients with subacromial pain syndrome (SAPS),!1
however, it is difficult to determine if these recommenda-
tions extend to managing pain specific to LHBT tendinopa-
thy. These conditions of the shoulder have some symptoms
in common, and in some patients present concurrently.

International Journal of Sports Physical Therapy


https://ijspt.scholasticahq.com/article/123950-physical-therapy-utilization-prior-to-biceps-tenodesis-or-tenotomy-for-biceps-tendinopathy/attachment/247813.jpg

Physical Therapy Utilization Prior to Biceps Tenodesis or Tenotomy for Biceps Tendinopathy

Figure 3. Description of Commonly Used Procedural Codes

Abbreviations: CPT=current procedural terminology; ESTIM=electrical stimulation; TENS=transcutaneous electrical nerve stimulation; Re-ed=re-education

Therefore exercise-based interventions recommended for
patients with SAPS such as strengthening, flexibility, and
range of motion may also have benefits for LHBT pathol-
ogy. Intervention themes related to therapeutic exercise in-
cluded resistance exercise/muscle performance, progressive
resistance exercise, and stretching. Several interventions
were utilized in the exercise subtheme of tendon loading
techniques such as heavy slow load activities which are well
supported in the literature for the treatment of tendinopa-
thy28.29 therefore, therapists may be practicing in align-
ment with guidelines for managing tendinopathies. The
main interventions related to the procedural code of thera-
peutic activity were functional activities (such as reaching,
lifting, occupation, and sport-specific activities). Overall,
utilization of therapeutic exercise and activity by the clini-
cians who treated this sample, is in alignment with current
recommendations for SAPS.11,12,30

Passive interventions represented 45.5% of the proce-
dure codes, with high utilization of manual therapy (86.2%)
among the passive codes. In an update of systematic re-
views specific to patients with shoulder pain, manual ther-
apy (joint mobilization and manipulation, soft tissue tech-
niques, neurodynamic mobilizations, and mobilizations
with movement) was an intervention with a strong rec-
ommendation especially when combined with exercise.l!
Manual therapy interventions utilized by PTs in this med-
ical chart review, included soft tissue mobilization, non-
thrust and thrust manipulation of the glenohumeral joint,

thoracic spine, and cervical spine which are consistent with
contemporary evidence for managing SAPS.11:12,31 While it
is encouraging that PT interventions were consistent with
contemporary evidence for the treatment for shoulder pain,
it is unknown if these evidence-based recommendations are
applicable to LHBT tendinopathy. A recent Delphi study
on PT interventions for treating individuals with LHBT
tendinopathy included the following themes within the
manual therapy recommendation: soft tissue mobilization
(including deep transverse friction and trigger point re-
lease), and thrust and non-thrust manipulation to the
glenohumeral joint, thoracic spine and cervical spine32
which do align with the findings of this medical records re-
view. Additional Delphi study recommendations included
the use of a multimodal approach including exercise com-
bined with manual therapy which again, is consistent with
our current findings.32

Among the 20% of passive codes in the current study
not attributed manual therapy, interventions included ther-
apeutic modalities (10.5%) and dry needling (3.4%) to the
shoulder region and LHBT. Several studies have investi-
gated the use of therapeutic modalities to treat pain spe-
cific to the LHBT including iontophoresis, ultrasound, low
level laser, and extracorporeal shock wave therapy, with re-
ported improvements in pain or function.!5:18-20 A case se-
ries of ten individuals with LHBT tendinopathy reported
reduced pain and disability and avoided surgery after dry
needling, stretching and tendon loading techniques.2! Pas-

International Journal of Sports Physical Therapy


https://ijspt.scholasticahq.com/article/123950-physical-therapy-utilization-prior-to-biceps-tenodesis-or-tenotomy-for-biceps-tendinopathy/attachment/247814.jpg

Physical Therapy Utilization Prior to Biceps Tenodesis or Tenotomy for Biceps Tendinopathy

Table 3. Themes and subthemes from active procedural codes

Procedure Code

Theme

Subthemes and Interventions

Therapeutic
Exercise

Resistance Exercise/ Muscle
Performance

Tendon Loading Techniques (target tissue and/or action)

Isometric tendon loading (biceps brachii muscle)

Concentric tendon loading (biceps brachii muscle/shoulder flexion)

Concentric tendon loading (biceps brachii muscle/elbow flexion)

Eccentric tendon loading (biceps brachii muscle/shoulder flexion)

Eccentric tendon loading (biceps brachii muscle/elbow flexion)

Progressive Resistance Exercise (target tissue or action)

Elbow flexion and shoulder flexion (biceps brachii muscle)

Scapular muscles (upper/middle/lower trapezius, serratus anterior,
rhomboid major/minor muscles)

Rotator cuff internal (medial) rotation

Rotator cuff external (lateral) rotation

Muscle Length/Mobility

Stretching and Flexibility (target tissue)

Pectoralis major and minor muscles

Upper trapezius muscle

Biceps brachii muscle

Posterior rotator cuff muscles

Glenohumeral medial (internal) rotators

Latissimus dorsi muscle

Range of Motion (region or joint)

Active range of motion (shoulder)

Active assisted range of motion with equipment (shoulder)

Passive range of motion (shoulder)

Active range of motion (thoracic spine)

Functional Activities

Therapeutic Functional Reaching, lifting and overhead activity
Activity Activity Occupation specific
Sport specific
Stabilization
Lumbar, hip, and abdominal stabilization
Scapular stabilization
Neuromuscular Re- Motor Control Muscle Re-education
education Training Shoulder re-education (unspecified)

Scapular re-education (unspecified)

Proprioceptive neuromuscular re-education to scapula

Kinesio® Taping techniques

Self-Care Home
Management

Patient Education

Posture Education

Postural control (static) activity

Postural control (with movement) activity

Activity Related Education

Activity modification

Avoid aggravating activities

Active recovery

Rest

Load modification
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Procedure Code Theme

Subthemes and Interventions

Pain Education

Shoulder positioning for decreased pain (with activity and at rest)

Expectations anticipating and following surgery

sive interventions utilizing therapeutic modalities includ-
ing iontophoresis, electrical stimulation and ultrasound
therefore appear to be consistent with available evidence.

LIMITATIONS

A limitation to this study was that we were unable to iden-
tify patients with LHBT tendinopathy who did not have bi-
ceps tenodesis or tenotomy surgery. We did not use the
ICD-10 diagnosis codes M75.21 and M75.22 for bicipital
tendinitis of the right and left shoulder respectively, be-
cause in the medical records system analyzed in this study,
diagnoses of the shoulder are often coded more broadly us-
ing the ICD-10 code for shoulder pain M25.51. There are
a number of reasons clinicians may use this code, one of
which is that LHBT pathology often accompanies other pri-
mary shoulder pathologies and LHBT is difficult to defin-
itively diagnose? and may not be diagnosed at an initial
visit. However, this makes it difficult to track patients with
a specific diagnosis in electronic medical records. The only
mechanism to track patients with the pathology of interest
(LHBT tendinopathy) was to follow them retrospectively
from their date of surgery. As a result, another related lim-
itation is the inability to report on patients who went to PT
prior to surgery and improved and therefore did not elect
to have surgery. Again, the use of ICD-10 codes that are
more general such as “shoulder pain” creates a barrier to
identifying patients with a specific diagnosis. This retro-
spective chart review would have been more comprehen-
sive if LHBT tendinopathy was more explicitly diagnosed;
this would have afforded us the ability to track patients who
went through a course of PT regardless of whether they had
surgery. We are therefore unable to determine if the num-
ber of visits and PT-based interventions provided would
have been different for those who did not have surgery and
we are unable to determine if our studied sample is more
inclusive of those who “failed” conservative management.
Further, it is possible that patients excluded from our sam-
ple received physical therapy care outside of the healthcare
system which is challenging to track due to a lack of docu-
mentation including billing codes.

CLINICAL IMPLICATIONS

Physical therapy is underutilized prior to biceps tendon
surgeries and few guidelines exist to guide clinical care for
LHBT tendinopathy. Guidelines exist for the management
of SAPS and for tendinopathy, including tendinopathies of
the rotator cuff, which may serve as a guide due to the
paucity of recommendations specific to LHBT tendinopa-
thy. Based on this review, when PT was utilized, active in-
terventions were utilized more often than passive interven-

tions, and the common themes from clinician records of
exercise, manual therapy, and therapeutic modalities were
all consistent with evidence-based recommended interven-
tions used to treat SAPS and tendinopathy. Further re-
search in the form of randomized controlled trials is needed
to determine if these intervention approaches provide opti-
mal effective care for patients with LHBT tendinopathy.

CONCLUSION

Physical therapy was not commonly utilized prior to un-
dergoing biceps tenodesis and tenotomy surgery by pa-
tients seeking care in a large hospital-based health system.
Further research is needed to understand the reasons for
poor utilization and whether the PT interventions com-
monly utilized provide optimal care for patients with LHBT
tendinopathy.
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Table 4. Themes and subthemes from passive procedure codes

Procedure Code

Theme

Subthemes and Interventions

Manual Therapy

Joint Mobility

Non-thrust Manipulation (grade I-1V) Region

Glenohumeral joint

Thoracic spine

Cervical spine

Acromioclavicular joint

Thrust Manipulation (grade V) Region

Thoracic spine

Cervical spine

Soft Tissue Mobilization

Specific Techniques (target tissue)

Deep transverse friction (biceps brachii muscle, LHBT)

Trigger point therapy (biceps brachii muscle)

Instrument-assisted soft tissue mobilization (biceps brachii
muscle, shoulder)

General Techniques (target tissue)

Soft tissue techniques (biceps brachii muscle)

Soft tissue mobilization (periscapular muscles)

Soft tissue mobilization (scapular muscles)

(
Soft tissue mobilization (rotator cuff muscles)
(

Soft tissue mobilization (cervical region)

Range of Motion

Passive Range of Motion (region or joint)

Passive range of motion (shoulder)

Passive range of motion (scapula)

Active Assisted Range of Motion (region or joint)

Active assisted range of motion (shoulder)

Electrical Stimulation

TENS

lontophoresis

Therapeutic Modalities

Ultrasound/
Phonophoresis

Hot/Cold

Electrical Stimulation (target tissue)

Shoulder and anterior shoulder (with heat or ice and without
heat or ice)

TENS (target tissue)

Shoulder

lontophoresis (target tissue)

lontophoresis with dexamethasone (anterior shoulder/LHBT)

Ultrasound/Phonophoresis (target tissue)

Ultrasound (long head of biceps tendon and anterior shoulder)

Thermal Agents (target tissue)

Moist heat (shoulder or cervical region)

Cold pack (shoulder)

Ice massage (anterior shoulder)

Dry Needling

Dry Needling without Electrical
Stimulation

Dry Needling without Electrical Stimulation (target tissue)

Dry needling (long head of the biceps tendon)

Dry needling (biceps brachii muscle)

Dry needling (rotator cuff muscles)

Dry needling (upper trapezius)

Dry needling (deltoid)

Dry Needling with Electrical
Stimulation

Dry Needling with Electrical Stimulation Location (target
tissue)

Dry needling (deltoid)
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Procedure Code Theme Subthemes and Interventions

Dry needling (rotator cuff muscles)

Dry needling (upper trapezius)

Dry needling (biceps brachii muscle)

Dry needling (pectoralis major)

Dry needling (latissimus dorsi)

Abbreviations: LHBT=long head of the biceps tendon; TENS=transcutaneous electrical nerve stimulation

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-nc/4.0 and legal code at https://cre-
ativecommons.org/licenses/by-nc/4.0/legalcode for more information.
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