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Abstract. Background and aim. The long head of the biceps (LHB) tendon is associated with rotator cuff
pathology. Combined LHB tenodesis and arthroscopic rotator cuff repair (RCR) improves patient func-
tion. This study aimed to compare the patient-reported outcomes of arthroscopic RCR with versus with-
out LHB tenodesis. Methods: This prospective cohort study compared the patient-reported outcomes of
American Shoulder and Elbow Surgeons (ASES) scores and University of California at Los Angeles Shoul-
der Rating (UCLA) scores of patients with complete rotator cuff tears who underwent RCR with or without
LHB tenodesis. The study included 102 patients, of whom 66 (64.7%) underwent arthroscopic RCR with
LHB tenodesis (biceps tenodesis group) and 36 (35.3%) underwent RCR without LHB tenodesis (non-
biceps tenodesis group). Patients were evaluated at 3, 6, 9, and 12 months postoperative. Resu/ts: The mean
(standard deviation) patient age was 54.5 (9.8) years. Patients in the biceps tenodesis group did not show
significantly greater improvement at the 12-month follow-up than those in the non-biceps tenodesis group
(mean ASES score, 41.32 vs. 39.96; P < 0.001; mean UCLA score, 12.35 vs. 11.59; P < 0.001). ASES and
UCLA scores increased significantly over the study in both groups. There were no significant intergroup dif-
ferences in either score during the study, indicating equal procedural performance. Conclusions: ASES and
UCLA scores increased significantly over the study but did not differ significantly between groups. This study
demonstrated that routine arthroscopic RCR with LHB tenodesis has no additional benefit over RCR with-
out LHB tenodesis. (www.actabiomedica.it)
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Introduction

Arthroscopic rotator cuff repair (RCR) and bi-
ceps tenodesis or tenotomy are two popular shoulder
therapies. These techniques evolved from independent
procedures for RCR with subacromial decompression
to being performed in combination with biceps sur-
gery and frequent tenodesis. Many studies investigated

the function of the long head of the biceps (LHB) ten-
don in normal shoulders; however, consensus is lacking
regarding its main function (1). In the presence of a
rotator cuff tear, the LHB plays a notable role in main-
taining shoulder stability because it depresses the hu-
meral head during movement (2). The biceps synovial
sheet is connected to the synovial lining of the rotator
cuff. Therefore, rotator cuff inflammation may lead to
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the development of bicep tenosynovitis, which may
appear clinically similar to rotator cuff tears (3). In ad-
dition, novel research shows that more than half of all
rotator cuff tears lead to LHB pathology or instability.
This is because the biceps pulley, which is connected
to the rotator cuff, is among the main structures that
stabilise the biceps tendon in the bicipital grove (4,5).
Rotator cuff injuries frequently result in LHB inju-
ries, which can significantly contribute to discomfort
and functional impairment (5). Studies investigating
the addition of biceps tenotomy or tenodesis to RCR
revealed that this combination may enhance shoulder
function (6,7). A recent study that compared tenodesis
and tenotomy suggested that biceps tenodesis has bet-
ter functional outcomes, including less pain and fewer
complications such as muscle deformation. It also re-
sults in higher patient satisfaction rates and is more
cost-effective (7). Daniel et al. reported no significant
differences between patients who underwent RCR with
versus without LHB tenodesis or tenotomy in terms
of patient-reported outcome measures (PROMs) us-
ing American Shoulder and Elbow Surgeons (ASES)
scores, RCR revision or failure rates, or 2-year-
postoperative complication rates (8). Keith et al. found
no significant differences in PROMs between patients
who underwent arthroscopic RCR with versus without
biceps tenodesis at the 2-year follow-up (9). Although
considerable research has been conducted on RCR
with versus without LHB tenodesis, the link between
patient outcomes and the addition of a procedure to fix
the LHB simultaneously during RCR remains unclear.
This study aimed to assess the PROMs (ASES and
University of California at Los Angeles Shoulder Rat-
ing [UCLA], which includes pain score and functional
assessment of the shoulder) between patients who
underwent RCR with LHB tenodesis and those who
received only RCR. We were able to do this using two
well-known, validated, and disease-specific postopera-
tive PROMs for the rotator cuff (ASES and UCLA
scores) at 3, 6,9, and 12 months postoperative(10). We
hypothesised that patients who underwent RCR with
LHB tenodesis would have lower initial scores and
show greater improvements in postoperative patient-
reported outcomes. This study aimed to compare the
patient-reported outcomes of arthroscopic RCR with
versus without LHB tenodesis.

Patients and Methods

This prospective cohort study compared patient-
reported outcomes (using online ASES and UCLA
scoring questionnaires) of RCR with biceps tenodesis
with those of isolated RCR at King Abdullah Medical
City, Makkah, between January 2017 and March 2023.
The inclusion criteria for the initial dataset were full-
thickness rotator cuff tears (range, 1-4 cm) and age >
18 years. Patients were excluded if they previously un-
derwent ipsilateral shoulder surgery, a rotator cuff tear >
4 cm, or a simultaneous acromioclavicular joint or labral
repair procedure, or if there was radiographic evidence
of moderate or severe glenohumeral joint osteoarthri-
tis, calcific rotator cuff tendinosis, or adhesive capsu-
litis. We determined the required sample size using
G*Power 3.1.5 software (Heinrich-Heine-Universitit
Diisseldorf) using the repeated-measure analysis tech-
nique. The calculation considered an effect size of
0.196, power of 80%, and two-tailed a of 0.05. This
estimate suggests that the comparison would require a
sample of 96 participants (minimum of 36 per group).
The patients were divided into two groups: those who
underwent RCR alone (non-biceps tenodesis group)
and those who underwent RCR combined with LHB

tenodesis (biceps tenodesis group).
Data collection procedure

The investigator collected data from the patients
using an online questionnaire. We reviewed the clinical
records within the hospital’s TrakCare medical system,
contacted each patient by phone to enquire about their
postoperative pain and function, and, if necessary, ar-
ranged and conducted a clinical examination. The data
were collected according to the planned schedule at 3,
6,9, and 12 months postoperative.

Study instruments

This study used ASES and UCLA shoulder scores
to evaluate postoperative pain and shoulder function.
The American Shoulder and Elbow Surgeons (ASES)
Shoulder Score is a widely used, standardized tool de-
signed to evaluate the functional status and pain levels
of individuals with shoulder conditions. It is commonly
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applied in both clinical practice and research to assess
treatment outcomes and monitor recovery. It consists
of two components: pain and activities of daily liv-
ing. Pain is assessed by a single item using a Visual
Analog Scale (VAS) or Numeric Rating Scale (NRS),
where O represents no pain and 10 represents the worst
pain. The pain score contributes 50 points to the total
score. The Functional Assessment includes 10 items
representing activities of daily living (ADLs) that are
graded by the patient based on difficulty or limita-
tions. Each activity is scored on a 4-point Likert scale:
0: Unable to do, 1: Much difhiculty, 2: Some difficulty,
3: No difficulty. The Functional Assessment score con-
tributes 50 points to the total score. The ASES score is
the sum of the pain and functional scores, providing a
range from 0 to 100, with 100 indicating no pain and
full function. (10). The ASES score has significant reli-
ability and repeatability with Cronbach alpha value of
0.86 for internal consistency, and an intraclass correla-
tion coefficient value of 0.84 for test-retest reliability
(10). The UCLA Shoulder Score is a clinical assess-
ment tool used to evaluate shoulder functionality and
the outcomes of treatment for shoulder conditions. It
incorporates both subjective patient-reported meas-
ures (two items) and objective clinical evaluations (two
items). Total scores range from 0 to 35 with a score
of 0 indicating worse shoulder function and 35 indi-
cating satisfying shoulder function (11). The UCLA
score has significant reliability and repeatability with
Cronbach alpha value of 0.85 for internal consistency,
and an intraclass correlation coeflicient value of 0.99
for test-retest reliability (12).

Surgical procedure

The choice of whether to perform RCR with or
without LHB tenodesis was based on preoperative
symptoms, such as pain in the bicipital groove on the
front of the shoulder, signs of a torn rotator cuff on
X-ray, and LHB tenosynovitis or other pathology of
LHB and rotator cuff tears on preoperative magnetic
resonance imaging. It was also based on the intraop-
erative appearance of the LHB, such as inflammation,
tearing of the LHB pulley, partial tearing of the LHB,
or a superior labrum anterior and posterior lesion. Pre-
operatively, we discussed the benefits and drawbacks

of each procedure with the patients to ascertain their
preferences. The surgeon used the RCR method at
their discretion and tailored it to each patient’s spe-
cific tear characteristics. All tears were anchored to the
bone using the double-row technique. Double-row
repairs utilise transosseous-equivalent configurations
with knotted anchors in the medial row and knotless
anchors (2.8-mm Q-FIX Suture Anchor with
MAGNUMWIRE suture, Smithand Nephewanchors)
in the lateral row. The surgeons simultaneously per-
formed LHB tenodesis and arthroscopic RCR by using
standard ports anteriorly, posteriorly, and laterally. To
maintain the length—tension relationship, we performed
tenodesis of the LHB tendon prior to its release from
the supraglenoid tubercle. First, the suture anchor site
was located and prepared at the proximal end of the bicip-
ital groove. Next, an anchor suture (HEALICOIL PK
4.5-mm suture anchor with two ULTRABRAID 2
sutures, Smith and Nephew anchors) with four sutures
was attached. Next, two sutures of different colours
were threaded through the biceps tendon to secure it at
the tenodesis site. To ensure stable tendinous fixation
at the anchor site, each suture that grasped the tendon
to its corresponding coloured suture in the anchor was
tied using a triad knot, and then two half-hitches were
added. A radiofrequency device was used for arthro-
scopic ablation to separate the LHB from the supra-
glenoid tubercle. An arthroscopic shaver was used to
debride the remaining tendon near the tenodesis site.
During the first 4 weeks postoperative, doctors advised
the patients to remove the abduction arm sling only
for daily hygiene and dressing routines, followed by
outpatient physiotherapy and a home exercise regimen
that included gentle passive movements in the scapu-
lar plane and pendulum exercises. The rehabilitation
protocol progressed to active-assisted range of motion
(ROM) exercises during weeks 4-6, followed by ac-
tive ROM exercises during weeks 6-8. The sling was
discarded at the 6-week mark and a focused strength-
ening programme initiated at the 12-week mark. At
the 12-month follow-up, magnetic resonance imag-
ing performed to check for retears or fixation failure
identified no cases of recurrence of retears. Only one
patient with a rotator cuff tear and biceps tenodesis
required surgical revision due to anchor suture dis-
lodgement at 6 months; the patient was observed for
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the other 6 months and completed the 12 months of
follow-up.

Statistical analysis

The statistical analyses were performed using
the Statistical Package for the Social Sciences soft-
ware (version 25; IBM Corporation, Armonk, NY,
USA). Numerical data (age, ASES score, UCLA
score, and body mass index [BMI]) are expressed as
mean (standard deviation), while categorical vari-
ables (sex, smoking status) are expressed as frequency
(percentage). Repeated-measures analysis of variance
was used to assess changes in outcomes over the study
period. Statistical significance was set at P < 0.05.

Results
Participants’ sociodemographic and clinical characteristics

One hundred and two patients met the inclu-
sion criteria and were included in the analysis at the
12-month follow-up. The mean (standard deviation)
patient age was 54.5 (9.8) years. More than half of
the patients were female (53.9%); 72.5% underwent
surgery on the right side; 28.4% had hypertension;
and 32.4% had diabetes mellitus. Of all patients,
66 (64.7%) underwent arthroscopic RCR with LHB
tenodesis and 36 (35.3%) underwent arthroscopic RCR
without it. The mean BMI was 30.36 (5.1) kg/m? The
participants’ characteristics are presented in Table 1.
Table 2 shows the baseline differences in sociodemo-
graphic and clinical characteristics between the biceps
tenodesis and non-biceps tenodesis groups. There were
no significant intergroup differences in patient age,
sex, number of patients with diabetes or hypertension,
BMI, UCLA score, or ASES score (P > 0.05).

Changes in ASES overall and during study

There was an overall significant increase in mean
ASES scores between the 3- and 12-month follow-
up points in both groups, with a difference of 40.97
in the biceps tenodesis group (P < 0.001) versus 40.5
in the non-biceps tenodesis group (P < 0.001). No

Table 1. Patients’ baseline demographic and clinical character-
istics (N=102)

n %

Sex

Female 55 53.9

Male 47 46.1
Side

Left 28 27.5

Right 74 72.5
Other pathology

No 83 81.4

Yes 19 18.6
HTN

No 73 71.6

Yes 29 28.4
DM

No 69 67.6

Yes 33 32.4
Surgery type
Rotator cuff repair with LHB 66 64.7
tenodesis
Rotator cuff repair without LHB 36 353
tenodesis

Mean SD

Age, years 54.5 9.8
Body mass index, kg/m? 30.36 5.1
ASES score, mean 43.07 16.9
UCLA score, mean 18.2 6.1

Abbreviations: ASES, American Shoulder and Elbow Surgeons; DM,
diabetes mellitus; HTN, hypertension; LHB, long head of the biceps;
UCLA, University of California at Los Angeles Shoulder Rating.

overall difference in ASES scores was noted between
the biceps tenodesis and non-biceps tenodesis groups
(P > 0.05), indicating that the procedures performed
equally well (Figure 1). There was an overall significant
increase in mean UCLA scores between the 3- and
12-month follow-up points, with a difference of 12.24
in the biceps tenodesis group (P < 0.001) versus 12.4
in the non-biceps tenodesis group (P < 0.001). There
was no intergroup difference in mean UCLA scores
over the study period (P > 0.05), indicating that the
procedures performed equally well (Figure 2).



Acta Biomed 2025; Vol. 96, N. 5: 16663 5

Table 2. Descriptive data and functional scores at 3-month follow-up (N=102)

Arthroscopic rotator cuff repair Arthroscopic rotator cuff repair
with LHB tenodesis without LHB tenodesis
Variable (n=66) (n=36) Pvalue
Age, years, mean (SD) 55.9(7.9) 53.9 (12.3) 0.38
Sex 40 (60.6) 15 (41.7) 0.06
Female 26 (39.4) 21 (58.3)
Male
Side 16 (24.2) 12 (33.3) 0.32
Left 50 (75.8) 24 (66.7)
Right
Other pathology 52 (78.8) 31 (86.1) 0.36
No 14 (21.2) 5(13.9)
Yes
Hypertension 49 (74.2) 24 (66.7) 0.41
No 17 (25.8) 12 (33.3)
Yes
Diabetes 45 (68.2) 24 (66.7) 0.87
No 21 (31.8) 12 (33.3)
Yes
BMI, kg/m? mean (SD) 30.5 (5) 29.5(5.2) 0.35
ASES score, mean (SD) 43.2(17.1) 42.8 (16.8) 0.90
UCLA score, mean (SD) 18.1 (5.8) 18.7 (6.8) 0.64

Abbreviations: ASES, American Shoulder and Elbow Surgeons; BMI, body mass index; SD, standard deviation; UCLA, University of California at
Los Angeles Shoulder Rating.
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Figure 1. Change in mean ASES scores during study period.
Abbreviation:ASES, American Shoulder and Elbow Surgeons.
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Figure 2. Change in mean UCLA scores during study period.
Abbreviation: UCLA, University of California at Los Angeles Shoulder Rating.

Conclusions

This study aimed to assess the effect of LHB teno-
desis on the functional outcomes of RCR using ASES
and UCLA scores, the most responsive PROMs fol-
lowing RCR that include pain and functional outcome
assessments (11). A rotator cuff tear usually begins as
an injury to the biceps pulley system and gradually pro-
gresses from a partial to full rotator cuff rupture since
approximately 90% of patients with rotator cuff tears
also have pulley lesions (13). When a rotator cuff tear
is present, the LHB performs compensatory functions.
Individuals with symptomatic rotator cuff tears typi-
cally experience premature activation and increased
LHB activity, potentially leading to anterior shoulder
pain (14). Chen et al.(15) linked anterior shoulder
pain associated with rotator cuff tears to LHB insta-
bility since this problem occurs in 30-80% of rotator
cuff tear cases. Furthermore, some studies reported
that arthroscopic biceps tenodesis or tenotomy can re-
duce pain in cases of irreparably large rotator cuff tears
in conjunction with biceps lesions (16). Previous re-
search indicated that recovery after arthroscopic RCR
with or without LHB tenodesis plateaus at 12 months

postoperative with no difference in recovery speed
(17). As a result, we conducted further comparisons
at 6, 9, and 12 months to measure functional recovery
during that period. In this study, the patients showed
unrestricted shoulder mobility at 8-12 weeks postop-
erative, at which point the postoperative wound sore-
ness and oedema had subsided. We decided to initiate
the functional assessment at 3-month follow-up as
the baseline assessment to avoid confounding factors
of immobilisation and improve the outcome scoring
measure sensitivity (11). At the 3-month follow-up
point, there was no statistically significant intergroup
difference in the ASES and UCLA scores, which as-
sess features such as pain and forward flexion func-
tion among other outcomes. Our analysis revealed no
statistically significant intergroup differences, support-
ing the findings of previous studies that reached the
same conclusion (4,8,9,17,22,23). The 3-, 6-, 9-, and
12-month assessments revealed no statistically signifi-
cant intergroup differences in ASES or UCLA scores
(Table 3). However, the biceps tenodesis group per-
formed slightly better than the non-biceps tenodesis
group. The ASES scores of the biceps tenodesis and

non-biceps tenodesis groups improved from the first
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Table 3. Changes in ASES and UCLA scores over study period

Follow-up point

3 months 6 months 9 months 12 months Pvalue
ASES score, mean | Biceps group 43.27 66.45 76.23 84.24 < 0.001
Non-biceps group 42.86 60.94 75.50 83.83 < 0.001

P value > 0.05 > 0.05 > 0.05 > 0.05
UCLA score, mean | Biceps group 18.12 24.24 27.45 30.36 <0.001
Non-biceps group 18.42 24.11 27.58 30.81 < 0.001

P value > 0.05 > 0.05 > 0.05 >0.05

Abbreviations: ASES, American Shoulder and Elbow Surgeons; UCLA, University of California at Los Angeles Shoulder Rating.

to final assessments by 13.66 and 13.51 points, respec-
tively. The minimal clinically important difference in
ASES score, 6.1-26.3 points, surpasses the findings of
other studies and is considered a clinically significant
improvement (18). From the first to final assessment,
the UCLA scores of the biceps tenodesis and non-
biceps tenodesis groups improved significantly (by
12.56 and 12.39 points, respectively), which is greater
than the minimal clinically important difference range
of 2.5-4.5 points needed for clinical significance (1).
Therefore, we found that LHB tenodesis did not con-
tribute to shoulder functional enhancement up to
12 months postoperative. We attributed this slight
increase in function to the relief of anterior shoulder
pain, which accounts for 50% of the total ASES score
and is typically associated with rotator cuff tears. The
functional outcomes of RCR using LHB tenodesis
or tenotomy are similar, with tenodesis offering some
advantages over tenotomy (19). We prefer tenodesis
because of the arthroscopic nature of the technique
and reduced risk of postoperative complications, in-
cluding the Popeye deformity of the biceps muscle
and cramping arm pain (7). Thsan et al. also found that
RCR and LHB tenodesis maintained the strength of
the bending elbow and supination while lowering pain
in the biceps groove compared with preoperative as-
sessments (20). Researchers discovered that patients
who underwent RCR with LHB tenotomy or teno-
desis had lower ASES scores preoperatively but bet-
ter overall ASES, visual analogue scale, and Western
Ontario Rotator Cuff Index scores at 12 months post-
operative.(5) This study examined only grade I or II

rotator cuff tears that were <4 cm long. We performed
this procedure to reduce the pain-relief effect of LHB
tenodesis, which is reportedly effective for severe tears
beyond surgical repair (16). Szabé et al. showed that
LHB can cause pain in people with rotator cuff in-
juries. They discovered that adding LHB tenotomy
or tenodesis to RCR can help reduce shoulder pain,
improve ROM, and increase patient satisfaction (21).
Most of that study’s findings support the addition of
LHB tenotomy or tenodesis to RCR; however, it did
not define whether this effect applies to small or large
rotator cuff tears. Gialanella et al. investigated the ef-
fects of bicep tenodesis on functional outcomes after
RCR. Their study included 93 participants; of them,
25 underwent both RCR and biceps tendon tenodesis
or tenotomy, whereas 68 underwent only RCR. Con-
stant scores, ROM, pain, and UCLA scores were as-
sessed at admission, 3 months after rehabilitation, and
6 months postoperative. Patients undergoing RCR
with LHB tenodesis or tenotomy showed reduced
functional outcome scores at 6 months postoperative
(22). Baumgarten et al.(9) compared PROMs of pa-
tients who underwent arthroscopic RCR with versus
without LHB tenodesis and observed no significant
intergroup differences in functional outcomes. Gode-
néche etal.(23) discovered that individuals with healthy
biceps who underwent RCR with LHB tenodesis or
tenotomy had the same PROM scores as those with
unhealthy biceps tendons who underwent RCR and
biceps tenodesis or tenotomy. This study was limited
by its single-centre design and justified sample size,
lack of evaluating all rotator cuff tear types, and failure
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to include a preoperative functional assessment. This
study demonstrated that RCR with or without LHB
tenodesis showed significantly improved functional
outcomes; however, no significant intergroup differ-
ences were noted. We suggest that a comprehensive
assessment tool, such as health-related quality of life
measures and the Constant-Murley score, could en-
able a comprehensive assessment of shoulder function
in future studies. RCR with LHB tenodesis did not
significantly improve functional outcomes as measured
by the ASES and UCLA scoring systems at 3, 6, 9,
and 12 months postoperative versus RCR alone. An
overall significant increase in ASES and UCLA scores
was noted over the study period in both groups; how-
ever, no significant intergroup difference was observed.
We conclude that routine LHB tenodesis during RCR

does not significantly improve functional outcomes.
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