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ABSTRACT

Background: Arthroscopic shoulder ligament repair is one of the most performed procedures in the orthopaedic
specialty. Suture anchor devices are used in arthroscopic surgeries to reattach ligaments or other soft tissues to bone.
The goal of this study was to evaluate the safety and functional outcomes after shoulder ligament repair.

Methods: This is a multicentric, retrospective, observational study conducted on patients who underwent primary
arthroscopic shoulder ligament tear repair between April 2018 to July 2022, using Sironix suture anchors at Kumaran
Hospital and Rela Institute, Chennai, Tamil Nadu, India, and DNV Ortho Care Hospital, Dharmapuri, Tamil Nadu,
India. A total of 75 patients were included. Post-surgery measurements of functional outcomes were performed using
the PENN shoulder score, simple shoulder test questionnaire, shoulder pain and disability index, and single assessment
numerical evaluation. Adverse events were recorded.

Results: At post-surgery follow-up visits, there was a significant improvement in the functional outcomes of all the
patients. The PENN shoulder score had a mean (SD) pain score of 92.04 (7.50), a satisfaction score of 91.87 (8.00), and
a function score of 93.18 (6.16), respectively. The mean (SD) SST score and SPADI score was 88.9 (9.7), and 2.8 (2.79)
respectively. The SANE mean (SD) values of the operated joint and opposite joint were 91.0 (7.31) and 98.1 (4.26)
respectively with a p value of 0.0001.

Conclusions: Based on the study results, arthroscopic shoulder ligament repair with Sironix suture anchor resulted in
good and desirable functional outcomes with no major adverse events and improved quality of life.
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INTRODUCTION

The shoulder is one of the most complex and freely
movable joints in the human body. Its unique structure and
function facilitate a wide range of motions, but this
complexity makes it prone to various types of injuries. The
shoulder has four joints, namely, the glenohumeral joint,
the acromioclavicular (AC), the sternoclavicular (SC), and

the scapulothoracic joints. There are several ligaments that
connect bones and give stability to the shoulder joint.® A
shoulder ligament tear can be caused by damage to one or
more of these ligaments, which may occur because of a
severe injury, degeneration, or repetitive strain that may
eventually result in pain, joint instability, and a limited
range of motion.
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Ligament tears can occur at any age and are most often
caused by anterior shoulder instability, which results in
shoulder dislocation. McLaughlin proposed that after an
anterior dislocation, the anterior capsulolabral structures
most often fail (Bankart lesion) in younger individuals.
Stevens first described the likelihood of a rotator cuff
injury following an anterior dislocation in 1926. The
overall prevalence of rotator cuff tears following an
anterior dislocation range between 7% and 32% and
increases with age.? Patients with rotator cuff tears
experience a functional impairment of the shoulder that
impacts not only their physical health but also their mental
and social well-being.®

The shoulder joint is surrounded by the rotator cuff, a
collection of four muscles and their tendons. It provides a
wide range of motion and keeps the glenohumeral joint
stable. Rotator cuff tears occur when tendons in the cuff
become partially or completely torn. Causes include
overuse, age-related degeneration, traumatic injuries, and
repetitive motions. Symptoms include shoulder pain,
weakness, or trouble getting to activities.* Rotator cuff
tears or ligament tears are the most frequent cause of
discomfort and shoulder disability.> A Bankart lesion is
described as a tear in the inferior glenohumeral ligament
and a separation of the anterior glenoid labrum.® This kind
of lesion frequently develops after a severe subluxation,
dislocation, or anterior damage. About 87 to 100% of
Bankart lesions, 90% of Hill-Sachs lesions, 73% of bony
Bankart lesions, and 13% of rotator cuff injuries have been
attributed to anterior shoulder dislocations.’

Arthroscopic surgery is recommended for patients with
ligament tears who fail conservative management or have
a high recurrent instability risk. This method diagnoses
and treats pathologies that may not be visible through open
surgery, resulting in better outcomes, reduced morbidity,
and a faster recovery. Recent developments in arthroscopy
methods, instrumentation, and implant material play a
significant role resulting in better patient outcomes and
minimizing failure rates.®® Over the last few years, the use
of suture anchors has emerged as the gold standard for
ligament repair.X® The purpose of the current study is to
evaluate the safety and functional outcomes in patients
who underwent arthroscopic shoulder ligament tear repair
specifically; Rotator cuff repair and Bankart repair using
various Sironix suture anchors.

METHODS

This is a multicentric, retrospective, observational study
conducted on patients who underwent primary
arthroscopic shoulder ligament tear repair between April
2018 to July 2022, using Sironix suture anchors at
department of orthopaedics, Kumaran Hospital and Rela
Institute, Chennai, Tamil Nadu, India, and department of
orthopaedics, DNV Ortho Care Hospital, Dharmapuri,
Tamil Nadu, India.

The study included patients who had shoulder ligament
tears repaired arthroscopically (Rotator Cuff tears repair or
Bankart repair), patients who were between 18 to 80 years
of age and who gave written informed consent to
participate in the study when attending an in-clinic follow-
up visit or providing verbal consent during the telephonic
follow-up visit. The study excluded patients who were not
responding to calls after three attempts or were not
interested in participating in the study, or patients who had
experienced traumatic injuries to the same shoulder
following the procedure for repairing shoulder ligament
tears. The study objectives are as follows: The primary
goal is to assess shoulder functionality following
arthroscopic shoulder ligament tear repair. The secondary
objectives include evaluating post-surgery activity levels,
assessing the quality of life after the repair of shoulder
ligament tears, and investigating any adverse events
associated with the surgery procedure.

All data were collected, and retrospectively reviewed.
Data included demographic information (age, height,
weight, sex, affected shoulder), characteristics of injury
(type of injury, reason for injury, duration of symptoms),
pre-surgery laboratory data (X-ray and MRI), previous
medical history, additional injuries, adjuvant treatments,
and operative complications. Post-surgery patient
performance outcome scores were evaluated at follow-up
visit using the PENN shoulder score (PSS) a 100-point
scale, that evaluates the level of pain, satisfaction, and
ability to perform activities of daily living. Simple
Shoulder Test (SST) was used to measure the functional
limitations of the affected shoulder in patients with
shoulder dysfunction. Measurements were made for
current shoulder pain and disability using the shoulder pain
and disability index (SPADI), and post-shoulder
arthroscopy improvements were measured using single
assessment numeric evaluation (SANE) scores.

Study implants and its description

Implants used in study were; CEPTRE Knotted UHMWPE
suture PEEK anchor (Figure 1), Ceptre Knotted
UHMWPE suture Titanium anchor (Figure 2) and
STATIV Knotted UHMWPE suture anchor (Figure 3).
CEPTRE Knotted UHMWPE Suture PEEK Anchor,
CEPTRE Knotted UHMWPE Suture Titanium Anchor and
STATIV Knotted UHMWPE suture anchor (Healthium
Medtech Limited, India) are intended to be used for soft
tissue fixation to the bone.

Sample size determination

In this study, all patients who had undergone arthroscopic
shoulder ligament tears repair using Sironix suture anchor
between the period of April 2018 to July 2022 at these two
centres were included. All comer’s sampling was
employed. 75 eligible patients were included in the study.

International Journal of Research in Orthopaedics | May-June 2024 | Vol 10| Issue 3 Page 2



Vijayaraj K et al. Int J Res Orthop. 2024 May;10(3):XXX-XXX

Figure 1: CEPTRE®knotted UHMWPE suture PEEK
anchor.
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Figure 2: CEPTRE® knotted UHMWPE suture
titanium anchor.
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Figure 3: STATIV® knotted UHMWPE suture
anchor.

Statistical analysis

Statistical analysis was performed using SAS 9.4. To
summarize the demographic data, and the surgery details;

descriptive statistics were employed. Data for qualitative
factors were reported as percentages and data for
quantitative variables were reported as meanzstandard
deviation. An independent t-test was employed to compare
the mean SANE scores between the operated and normal
shoulder. A significance level of p<0.05 was considered
indicative of statistical significance.

RESULTS

Seventy-five patients who underwent arthroscopic
shoulder ligament repair were included in the study as per
the eligibility criteria. Demographic data from the 75
patients was collected. Average patient age (years), weight
(kg), height (cm), and BMI (kg/m?) were 43.2 (15.1), 69.2
(9.88), 163.3 (17.5), and 24.6 (3.69), respectively (Table
1). Details of the injury are provided in (Table 1).

Table 1: Demographic data of the patients and details
of the injury (n=75).

Characteristics N (%
Demographic data of the patients

Age (years) 43.2 (15.1)
Body weight (kgs) 69.2 (9.88)
Height (cms) 163.3 (17.5)
BMI (kg/m?) 24.6 (3.69)
Details of the injury

Rotator cuff injury 49 (65.3)
Bankart Lesion 28 (37.3)
Reason for injury

Traumatic 68 (90.7)
Atraumatic 7(9.3)
Shoulder injury

Right 49 (65.3)
Left 26 (34.7)

Table 2: Shoulder arthroscopic surgery details (n=75).

Number of Number
devices used of
patients

Characteristics

Shoulder arthroscopy
surgery

Type of implant used
STATIV Knotted
UHMWPE suture
anchor

CEPTRE Knotted
UHMWPE suture 2(2.7) 2
PEEK anchor
CEPTRE Knotted
UHMWPE suture
Titanium anchor

64 (85.3) 28

83 (110.7) 50

There was a total of 49 (65.3%) rotator cuff injuries and 28
(37.3%) Bankart lesions among the 75 patients. Seven
injuries (9.3%) were atraumatic, and sixty-eight (90.7%)
were traumatic in nature.
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Table 3: PSS assessment by device.

Number of

Parameters

Type of implant used implants Pain Satisfaction Function
Score Score Score
(snng)lv Knotted UHMWPE suture anchor ¢, 953508  93.9+6.07 95.7+2.69
Ceptre Knotted UHMWPE suture PEEK
anchor (n=2) 2 100£0.00  100+0.00 100+0.00
Ceptre Kn_otted UHMWRPE suture Titanium 83 9014781  90.748.52 91.846.67
anchor (n=50)
Table 4: Post-operative functional outcomes of shoulder ligament surgery (n=75).
Parameters Total number of patients
Less than 6 6 months to 1 1 year to 2 More than 2 Total
(meanxSD) .
months year years years Duration
SST score 86.3+13.54 86.8+8.77 90.7+8.41 89.6+9.99 88.949.71
SPADI score
Pain score 3.6+4.28 3.7£3.71 3.3+4.25 4.6+5.82 3.7£4.48
Disability score 2.2+1.48 2.2+1.34 2.2+2.27 2.6+2.71 2.3+2.07
Total SPADI score 2.7+2.48 2.4+1.62 2.6+2.91 3.3+£3.75 2.8+2.79
SANE score
Operated side 88.5+8.57 88.4+8.34 92.8+6.04 92.246.64 91.0+7.31
Opposite side 96.4+5.05 98.1+3.89 98.6+£3.51 98.2+5.29 98.1+4.26
P value 0.0159 0.0001 0.0001 0.0065 0.0001
Assessment of Penn Shoulder Score (PSS)
93.86
93.46 93.11 93.1 93-37 07.5492:94 93.18
- 91.94 92.04

91.22 91.07
a %0 90.37
4
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Figure 4: Subjective PENN shoulder scores with pain, satisfaction, and function subscales scores by duration.

Particulars of the shoulder arthroscopy implant surgery
and functional assessment

A total of 149 devices were implanted in 75 patients, of
which 64 STATIV Knotted UHMWPE suture anchors
were used in 28 patients, 2 Ceptre Knotted UHMWPE
suture PEEK anchors were used in 2 patients, and 83
Ceptre Knotted UHMWPE suture Titanium anchors were

implanted in 50 patients (Table 2). All functional
outcomes (Primary and Secondary) showed good
satisfactory values (Figure 4, Table 3-4).

Primary performance outcome

The Penn Shoulder Score consists of three subscales: pain,
satisfaction, and function. The pain subscale consists of
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three items that address pain at rest, pain with normal
activities, and pain with strenuous activities. The
satisfaction subscale is assessed with a ten-point numeric
rating scale ranging from “not satisfied” with a value of ‘0’
to “very satisfied” with a value of “10”. The function
subscale is based on a sum of twenty items.

Interpretation

Figure 4 depicts the overall PSS score for 75 patients. The
mean (SD) pain score was 92.04 (7.50), the satisfaction
score was 91.87 (8.00), and the function score was 93.18
(6.16).

PSS assessment by device

The mean (SD) pain scores of the STATIV Knotted
UHMWPE suture anchor, the CEPTRE Knotted
UHMWPE suture PEEK anchor, and the CEPTRE
Knotted UHMWPE suture Titanium anchor were 95.3
(5.08), 100.0 (0.00), and 90.1 (7.81), respectively.
Similarly, the mean (SD) of satisfaction scores for these
anchors were 93.9 (6.07), 100 (0.00), and 90.7 (8.52), and
the mean (SD) of function scores were 95.7 (2.69), 100
(0.00), and 91.8 (6.67), respectively (Table 3).

Secondary outcomes

Simple shoulder test score: The levels of activity were
measured using the SST Questionnaire. The overall mean
(SD) percentage of the SST score was 88.9 (9.7) (Table 4).
Shoulder pain and disability index: The SPADI scale was
used to assess the quality of life after shoulder ligament
surgery. The overall mean (SD) of SPADI for 75 patients
was 2.8 (2.79). The total mean (SD) of the pain score and
disability score were 3.7 (4.48) and 2.3 (2.07),
respectively, as shown in (Table 4). Single assessment
numeric evaluation: After surgery, patients were assessed
using the SANE scale to determine shoulder functional
improvement, which ranges from 0 to 100, with a higher
score being better. The SANE mean (SD) values of the
operated joint and opposite joint were 91.0 (7.31) and 98.1
(4.26) respectively with a p value of 0.0001 (Table 4).

Adverse events

Only one patient experienced moderate pain as an adverse
event. No serious adverse events or discontinuations were
reported.

DISCUSSION

According to Gombera et al patients with continuous pain
or limited functionality following a shoulder dislocation
frequently have an associated rotator cuff tear. Compared
to non-operative therapy, surgical therapy produces better
pain alleviation and patient satisfaction. The rotator cuff
repair and concurrent capsulolabral lesions contributed to
the recovery of shoulder stability.> Arthroscopic shoulder
ligament repair is a well-established therapeutic approach

with reliable outcomes.!* The benefits of arthroscopic
stabilization include less morbidity, decreased pain, a
shorter hospital stay (if necessary), quicker recovery,
which in turn facilitates a quicker return to work, in
contrast to open procedures.*? Overall, patients with
rotator cuff tears and Bankart lesions had significant
improvements in validated subjective outcomes scores
with shoulder stabilization. This study focused exclusively
on safety and well-established subjective functional
outcome measures.

A study by Lenart et al, reported the mean (SD) of the PSS
Pain score for more than one year of follow-up as 77.6
(5.3).18 According to the current study findings, the PSS
Pain score for the same follow-up period was 93.11 (7.56),
which was better with a long-term follow-up. Pill et al
presented similar findings by conducting a prospective
randomized controlled trial involving 64 patients who had
arthroscopic rotator cuff repair.* A study by DeFranco et
al found that patients over two years of follow-up had
average PSS satisfaction and function scores of 75.0 (31.0)
and 86.3 (14.7).15

The present study found significantly better functional
outcomes for more than two years of follow-up, with PSS
pain scores of 92.94 (7.72) and 91.94 (8.13), respectively.
A prospective observational study by Lee et al found that
at six months of follow-up, the mean (SD) SST score was
62.5 (13).16 According to the findings of the present study,
the mean (SD) STT score at six months to one year was
86.8 (8.77), demonstrating substantial improvement in
post-surgery activity levels. In the present study, a notable
improvement was seen in the SPADI score, including the
mean (SD) of the pain scale, disability scale, and total
SPADI score were 3.7 (4.48), 2.3 (2.07) and 2.8 (2.79)
respectively. Comparable results were found in a study by
Carr et al.t’

According to a study by Cvetanovich et al the average
SANE score after 1 year following shoulder ligament
surgery was 82.5.1 Another study that assessed short-term
results and return to work rates following arthroscopic
RCR found that the mean (SD) SANE score was 91.88
(12.30).1°

Another retrospective study by Prathapkumar et al
reported a mean (SD) SANE score of 95 (6.7) after 2 years
of follow up.?° A study by Bhatia et al reported the mean
SANE score as 85.1.2 On similar lines, the current study
findings showed that the SANE score for more than two
years of follow-up was 91.0 (7.31). However, the SANE
mean (SD) values of the operated joint and opposite joint
were 91.0 (7.31) and 98.1 (4.26) respectively with a p
value of 0.0001. This significant difference in the SANE
scores between the operated and the unaffected opposite
shoulder is not an uncommon finding. Patients may
perceive a difference in function between the two
shoulders, even if the surgical outcome is deemed
successful.?2 There was a significant correlation found in
PSS, SST, SPADI, and SANE scores regarding the
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previously published literature. There were no adverse
device effects reported in the study.

Limitations

This study has a few limitations. To begin with, its
retrospective nature emphasizes the need for more
prospective investigations, ideally involving randomized
controlled trials. Furthermore, the study's sample size is
comparatively small. Nonetheless, it's important to
highlight that the long-term follow-up data presented here,
derived from a real-world context, undoubtedly adds a
valuable dimension to the study's findings.

CONCLUSION

Shoulder ligament repair with suture anchors provides a
predictable improvement in pain and function. The current
study devices offer a secure and efficient strategy,
resulting in satisfactory postoperative outcomes. Based on
the study results, it can be concluded that employing
Sironix suture anchors (CEPTRE Knotted UHMWPE
suture PEEK anchor, CEPTRE Knotted UHMWPE suture
Titanium anchor, and STATIV Knotted UHMWPE suture
anchor) in arthroscopic shoulder ligament repair is
regarded as safe and effective.
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