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Abstract

Background: Arthroscopic suprapectoral biceps tenodesis (ABT) and open subpectoral biceps tenodesis (OBT) are utilized for treating
long head of the biceps tendon (LHBT) pathology. The clinical advantage of one approach over the other is not well characterized.
Objective: To compare arthroscopic long head of biceps tenodesis and open subpectoral techniques concerning their functional
outcome. Methods: The study included 20 patients aged between 20 and 40 years old with long head of biceps tendonitis not responding
to conservative management. Patients were randomly allocated into two groups of 10, with Group 1 receiving open tenodesis and
Group 2 receiving arthroscopic tenodesis. The outcome was then measured with each case receiving a 1-year follow-up based on the
American Shoulder and Elbow Surgeons’ scoring system (ASES). Results: The mean ASES score at 3 months after operation time
among the open group (86.7) did not significantly differ from the mean ASES score of the arthroscopic group (83.6). The mean ASES
score at 6 months post-operation time among the open group (90.1) did not significantly differ from the mean ASES score of the
arthroscopic group (89.5). The mean ASES score at 1-year post-operation time among the open group (91.1) did not significantly differ
from the mean ASES score of the arthroscopic group (91.3). Conclusions: Patients undergoing both procedures can be expected to
experience similar improvements in clinical outcomes without differences regarding treatment failure or functional performance.
Arthroscopic group patients may experience an increased incidence of residual pain in the early postoperative period.

Keywords: Arthroscopy, Shoulder pain, Tendonitis, Tenodesis.

Copal Sl a3 Aband) B (a1 S gl U g1 Gilgl) B0 A A gilal) Baiall g JUaially gl calgall cp Audda ol) milisl) A5 e

Ladal)

s dashall Gal ) Gl gl 2302d (OBT) zsiall jaall it Gaud ) <ild dliasll yigs (ABT) Uil adll 358 ol 5 ld Aliaad) 55 alaind &5 (48180
and il 5 el 1 3 Alanll jUaially Jy shall Gl 1 45 e 1iagdl aa IS5 Jnae Canad AV e a5 zmeil &y o pull 3 50al) (LHBT) g Sl <13 Aliasll
sl Gl U 2l Al 51 il (a (il Lale 40 520 o p Jlae | 2 51 i Ly 3 20 Ausl pal) il 1 il all Auada ) Lganiling (et Lad A siball 2y yauall
@ Uil il i D Ao panall g o gl 3l ] A penal) il Cum (0 (0 e sene N (e JSy i all it 5 Aladlaall 5 )la3 i Y Al
¢l 3 22y ASES da )2 o sie it ol @ililll (ASES) crSise¥l g sS05 il oal ya Josast allas e el aal 5 ole saad Aalia Alls JS il e Al (8
3 el 6 (3 ASES A 3 o sia Caliny ol (83.6) dualiall pulaiide sanad ASES 4 5 Jaws sia (e 43 Siny JS5 (86.7) 4n sidall Ao sanall oy dlanll) g (1
Alenll 22y L i 5 8 ASES 4a )3 Jaw sie ilidg ol (89.5) dualiall 5lati de sanal ASES Aa jo Jassie oo a8 JS5 (90.1) Aa sidall Ao genall (g dal all
Ol (el Flay o @ siall e rlaliiind) (91.3) Jualiall i de ganad ASES 4a 3 bauisia go S IS5 (91.1) Aa sidall de sanall G 3a) 5 ple 324
O Jraliall bt de sena (oaa ge lny B i gl ehaW) o 2 Dad) iy (3laty Lagd BB () 50 By peall il (3 Aliles Ciliguand (e el Y1 DS () graiady
Aal el axy s Sl 5yl 8 Adial) &Y s 50

* Corresponding author: Mohammed H. S. Al-Sabti, Department of Surgery, College of Medicine, University of Baghdad,
Baghdad, Iraq; Email: mohammed.h@comed.uobaghdad.edu.iq

Article citation: Al-Sabti SHA, Al-Saad MA, Al-Samaraee OL. Comparison of Functional Outcomes Between Arthroscopic and
Open Tenodesis in the Management of Biceps Long Head Tendonitis. Al-Rafidain J Med Sci. 2025;9(2):109-113. doi:
https://doi.org/10.54133/ajms.v9i2.2307

© 2025 The Author(s). Published by Al-Rafidain University College. This is an open access journal issued under the CC BY-NC-

SA 4.0 license (https://creativecommons.org/licenses/by-nc-sa/4.0/). |@ G I

INTRODUCTION the subacromial space and in close relation with the joint
capsule [1]. Thus, shoulder pain can originate from
impingement, rotator cuff tears, or proximal biceps
tendinopathy, which, in turn, includes a spectrum of
disorders ranging from mild tendinopathy to complete
tendon rupture and mostly affects the long head of the
biceps tendon (LHBT) [2]. Biceps tendonitis is a form
of these disorders that affect the proximal biceps tendon

Shoulder pain is considered one of the most common
presentations of patients seeking musculoskeletal
healthcare providers. It might originate from different
pathologies around the shoulder joint, as there lie several
important structures for shoulder joint dynamics
confined in anatomically complicated spaces involving
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and presents as anterior shoulder pain, which might be
isolated or associated with other shoulder pathologies
[1,2]. Specification of this diagnosis for shoulder pain
should involve special provocative tests like Speed’s
and Yergason’s tests, with the support of MRI studies
[3]. Treatment includes an initial trial of conservative
management involving both systemic non-steroidal
medications and local steroid injection, as well as
lifestyle modifications and physiotherapy [4]. Failure of
conservative treatment might indicate the need for
operative tenodesis or tenotomy for refractory cases [4].
Biceps tendon tenotomy is associated with an increased
rate of cosmetic deformity, including “Popeye’s
deformity” [S]. Arthroscopic suprapectoral tenodesis is
the operative method of choice in case of available
facilities, with the open subpectoral approach being a
more invasive but feasible method [5]. In regard to
tenodesis, both methods carry similar rates of
association with residual bicep groove pain; however,
little evidence has actually compared and proved a
certain superiority in the functional outcome of one
method over the other [6]. In the current study, the
functional outcomes of both arthroscopic suprapectoral
and open subpectoral approaches are compared in a
sample of Iraqi patients suffering from biceps tendonitis.

METHODS
Study design and setting

In this prospective cohort study, 20 patients aged 20-40
years, diagnosed with biceps tendonitis and having
experienced at least 6 months of failed conservative
management, were included. The study started on the 1st
of January 2023; the patient recruitment period ended on
the 1Ist of January 2024. All the follow-up was
completed, and the study was adjourned on the Ist of
January 2025. The study took place at the facility’s
orthopedics department, and all the evaluations and
interventions were done by a single team led by an
attending senior orthopedic surgeon and fellow
residents. The Iraqi Board of Medical Specialization
approved the study protocol; written informed consent
was provided by the participants to enroll in the study
(Approval no.: 1970). Written informed consent was
obtained from all participants for all the interventions as
well as the use of their provided information for research
purposes.

Inclusion Criteria

Adult patients of both sexes aged 20-40 years suffering
from shoulder pain due to diagnosed biceps tendonitis
who failed at least 6 months of conservative treatment,
along with physical therapy.

Exclusion Criteria

Patients who refused to participate in the study; patients
outside the studied age range; patients with associated
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regional conditions, including old fractures, rotator cuff
issues, and superior labrum anterior to posterior (SLAP)
tears; and patients suffering from systemic
comorbidities, including diabetes mellitus,
hypertension, and immunocompromised patients.

Sample size

Convenient sampling methods were utilized in the
current study; all patients who presented to the surgical
team during the study period and successfully met the
inclusion criteria were involved in the current study.

Interventions and outcome measurement

All patients underwent thorough history taking and
conventional physical examination in addition to
Speed’s test, Yergason’s test, and full examination of
impingement and rotator cuff power special tests, X-ray
and MRI studies, and were then randomly allocated by
the computer to undergo either open subpectoral biceps
tenodesis (Group 1, n=10) or arthroscopic suprapectoral
biceps tenodesis (Group 2, n=10). Functional outcomes
were measured using the American Shoulder and Elbow
Surgeons’ scoring system because of its easy
applicability [7]. A preoperative baseline functional
survey was done for each patient, and then a follow-up
survey was done at 3-month, 6-month, and 12-month
durations for each patient.

American Shoulder and Elbow Surgeons (ASES)
scoring system

The ASES questionnaire (supplementary file) is a
functional scoring system designed to evaluate two
domains regarding shoulder function: pain (7 questions)
and activities of daily living (10 questions) [7]. The
score of each domain is quantified and calculated using
a special formula demonstrated in Figure 1, and then the
final score is calculated by the summation of both
domain scores. The original questionnaire underwent a
language modification to suit Arabic-speaking patients
included in the study center [7].

Scoring Guide:

Pain Questionnaire:

Question 7 Value: Points

Pain Score: 5 = (10 —  Question £ Va!ue)
Pain Score: Points

Activities of Daily Livin ADL uestionnaire:

ADIL Raw Score: Summation of points
ADL Raw Score: Points

> (r‘alv .\'(,'(Jre)

3

S5
ADL Score:

ADL Score: Points

Final ASES Score:
Final Score: Pain Score + ADL Score

Final score: Points

Figure 1: American Shoulder and Elbow Surgeons’ scoring
calculation [7].
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Statistical analysis

A Microsoft Excel document containing the gathered
data was imported into the statistical software SPSS
V26. Descriptive statistics are displayed utilizing tables
and graphs. Independent 2-sample T-test and repeated
measures ANOVA tests were used to determine the
statistical significance between the related numerical
variables. A p-value less than 0.05 was considered the
cutoff point of significance.

Arthroscopic vs. open biceps tenodesis

The results of this interventional prospective cohort
study showed that 20 patients who complained of biceps
tendonitis were included in this study and divided into
two groups: the first group included 10 patients treated
by open subpectoral biceps tenodesis, and the second
group also included 10 patients who were treated by
arthroscopic biceps tenodesis. Table 1 shows that the
mean ASES score at pre-operation time among the open
subpectoral group (50£12.5) did not significantly differ
from the mean ASES score of the arthroscopic
suprapectoral group (56.2+11.6) (p= 0.827).

RESULTS
Table 1: Differences between means of ASES score according to surgical approach and time of measurement (n=10 in each group)
Measurement Time Group Mean p-value
ASES Pre-op Open subpectoral 55+12.5 0.827
Arthroscopic suprapectoral 56.2+11.6 '
ASES Post 3 mo Open subpectoral 86.7+3.3 0051
Arthroscopic suprapectoral 83.6+3.4 ’
ASES Post 6 mo Open subpectoral 90.1+£2 0.541
Arthroscopic suprapectoral 89.5+2.3 ’
ASES Post 12 mo Open subpectoral 91.1£2 0.822
Arthroscopic suprapectoral 91.3+£2 )

Values were expressed as mean=SD. * Unpaired #-test (p<0.05). ASES: American Shoulder and Elbow Surgeons’ scoring system.

The mean ASES score at 3 months after operation time
among the open subpectoral group (86.7+3.3) did not
significantly differ from the mean ASES score of the
arthroscopic suprapectoral group (83.6+3.4) (p=0.051).
The mean ASES score at 6 months post-operation time
among the open subpectoral group was 90.14+2 and did
not significantly differ from the mean ASES score of the
arthroscopic suprapectoral group (89.5+3) (p= 0.541).
The mean ASES score at 1 year post-operation time
among the open subpectoral group was 91.14+2.0 and did

not significantly differ from the mean ASES score of the
arthroscopic suprapectoral group (91.3+2) (p= 0.822).
Table 2 shows that the level of ASES score was
improved significantly throughout the study period (p=
0.001) among both studied groups and in the overall
studied cases. The same table showed that there were
significant improvements in the ASES score between
preoperative, 3-month, 6-month, and 1-year post-
operation measurements (p< 0.05) at all measurement
times.

Table 2: Differences between means of ASES scores among different studied groups and time of measurements

Group ASES Value p-value*

Open Method Pre-op 55+12.53*
After 3 mo 86.7+3.27° 0.001
After 6 mo 90.1£1.97¢ ’
After 1y 91.1£1.97¢

Arthroscopic Method Pre-op 56.2+11.64*
After 3 mo 83.6+3.37° 0.001
After 6 mo 89.5+2.32¢ ’
After 12 mo 91.3+1.95¢

Total cases Pre-op 55.6+£11.79*
After 3 mo 85.1+3.6°
After 6 mo 89.8+2.12¢ 0.001
After 12 mo 91.2+1.91¢

Values were expressed as mean+SD. * Two-way ANOVA (p<0.05). Values with different superscripts (a,b,c,d) among different times of each group are
significantly different (post hoc analysis at p<0.05). ASES: American Shoulder and Elbow Surgeons’ scoring system.

DISSCUSSION

Proximal Long head of biceps (LHB) pathology is a
common source of anterior shoulder pain. Over the past
decade, LHB tenodesis has gained more utility as a
treatment for anterior shoulder pain brought on by
biceps tendinitis, tendinopathy, and SLAP tears. Several
variations for tenodesis, such as open and arthroscopic
techniques, have been documented with few
comparative clinical trials, despite the fact that LHB
tenodesis is a common treatment with consistent results
[8]. At a mean l-year follow-up, the current study
compared arthroscopic and open LHB tenodesis
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surgeries, finding that both had comparable clinical
outcomes, with only one clinical failure. These results
imply that arthroscopic and open tenodesis offer a
secure and efficient means of treating anterior shoulder
pain associated with disorders of the proximal biceps
tendon. The mean ASES score at 3 months, 6 months,
and 1 year after operation time among the open
subpectoral group (86.743.3, 90.1+2, and 91.1+2,
respectively) did not significantly differ from the mean
ASES score of the arthroscopic suprapectoral group at 3
months, 6 months, and 1 year (83.6+3.4, 89.5+£3, and
91.3£2, respectively) with p= 0.051, 0.541, and 0.822.



Al-Sabti et al

Several of these findings warrant further discussion. In
accordance with Deng et al. and van Deurzen et al.,
these results agree with several studies and meta-
analyses  regarding this comparison [10,11].
Furthermore, a number of studies compared the
subjective and objective outcomes after open and
arthroscopic tenodesis; at a minimum of 3.2 years after
the procedure, no significant differences were observed
in patient-reported outcomes, biceps apex difference,
bicipital groove tenderness, or strength [8,9,11]. One
outcome score that is commonly used to assess shoulder
function generally is the ASES score. Studies showed
that it has a minimal clinical difference of 11.0 points
and confirmed its validity and reliability [11]. The
present study demonstrated a comparable postoperative
ASES score following open and arthroscopic tenodesis,
aligning favorably with previous literature suggesting
good or excellent outcomes. Patients who received
arthroscopic tenodesis exhibited lower shoulder forward
elevation in terms of range of motion than those who had
open tenodesis. All other ranges of motion parameters
were equivalent [10]. Despite using interference screws
as a fixation approach, other studies that have compared
open subpectoral biceps tenodesis to all-arthroscopic
suprapectoral biceps tenodesis have found similar
results [9,10,12]. In astudy by Gombera et al.,
researchers compared 23 patients who received all-
arthroscopic suprapectoral biceps tenodesis with 23
patients who had open subpectoral biceps tenodesis.
This group, like our patient sample, did not include
concurrent labral and rotator cuff repair. They
discovered that there was no  significant
difference between their groups' ASES or patient
satisfaction levels. Additionally, they discovered
no significant variance in the arthroscopic and open
return-to-play rates, which were 78.3% and 69.6%,
respectively. In the open group, they recorded two mild
complications: one case of brachial plexopathy managed
and resolved by close monitoring and one case of
postoperative  erythema that resolved with PO
antibiotics [13]. Following biceps tenodesis, persistent
pain may indicate the existence of undetected extra-
articular "bicipital tunnel" lesions. According to some
research, these extra-articular biceps lesions may be the
source of chronic pain after biceps tenodesis [14].
According to Taylor et al., extra-articular bicipital
tunnel lesions that would not have been observed on

diagnostic arthroscopy were present in 47% of
individuals ~ with  persistent  biceps  tenodesis
symptoms. The approach to treatment using the

subpectoral position for revision is supported by the
potential existence of extra-articular disease [14]. Over-
tensioning is another potential cause of post-tenodesis
pain, and it could have also played a role in these
patients' post-primary tenodesis residual irritation.
During the revision procedures for these cases, the
synovium was removed from the residual tendon
repaired in addition to the repaired groove to eliminate
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all extraarticular lesions, and in order to avoid over-
tensioning, the elbow was extended to put the tendon in
a maximum length position. Additionally, it was found
that there was no need to remove the tissue in the groove
proximal to the revision tenodesis site [14]. The LHBT's
unique anatomical characteristics, in which it has both
intra- and extraarticular portions with different loading
patterns, in addition to the anatomy of the bicipital
groove that contributes to tendon stability and tracking,
are major causes of the different pathological disorders
that could be presented in this region [15]. The
infrequent occurrences of primary biceps tendinitis or
tenosynovitis, which are exacerbated by mild tendon
subluxation or inflammation from increased friction
inside the bicipital groove, are probably caused by
variations in the osseous architecture of the bicipital
groove. The pectoralis major tendon protects the biceps
distally, and tensional strain is the primary culprit
otherwise [15]. Technically, biceps tenotomy is a faster
and easier treatment than tenodesis, and there are no
implant expenses involved. However, research indicates
that biceps tenotomy is associated with increased rates
of muscular cramping and cosmetic defects. Based on
available data, there appears to be minimal, if any,
difference in the two methods' functional outcomes.
While cramping discomfort and the "Popeye" deformity
may be less common with tenodesis [16].

Limitations of the study

The limited sample size and the single-center nature of
the study may represent a limitation in the evidence
provided by the current study. The prospective follow-
up study design is a strength point of the current study;
however, a long-term follow-up is required to create
superior evidence.

Conclusion

The functional outcomes of arthroscopic suprapectoral
biceps tenodesis and open subpectoral biceps tenodesis
are uniformly satisfactory. Patients in the arthroscopic
group may be more likely to have persistent discomfort
in the initial postoperative period.
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