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Abstract
Background: There is very less data available about post-operative outcomes after arthroscopic Rotator 
Cuff Tear (RCT) surgery in Indian population. Our study was aimed to collect the real-world 
postoperative data of rotator cuff tear repairs using Sironix knotted and knotless suture anchors.
Methods: This study was planned to collect the retrospective data of all subjects who underwent 
arthroscopic RCT surgery between April 2018 and June 2022. All patients were consented 
telephonically. Demographics, surgery details and other baseline characteristics were collected from the 
patient medical records. Primary objective of the study was to assess the repair failure rate. Secondary 
objectives were to assess the patient reported outcomes using PENN Shoulder Score (PSS), Quick - 
Disabilities of Arm, Shoulder, and Hand (DASH) and Single Assessment Numeric Evaluation (SANE) 
questionnaires. Adverse device effects and surgery-related adverse events information were collected.
Results: A total of 54 subjects were enrolled in the study. The mean (SD) age was 58.7 (±  9.8) 
years. Mean (SD) total duration of follow-up was 13.5 ( ± 4.3) months. Of all the enrolled subjects, 
34 (63%) had undergone arthroscopic cuff repair with acromioplasty of right shoulder. There were no 
repair failures observed in this study. Mean (SD) of total PENN shoulder score was 94.6 (± 6.9). Mean 
(SD) of Quick-DASH total score reported was 11.6 (± 1.6). The mean (SD) score for SANE 
questionnaire observed for both the injured and non-injured shoulders of patients was 95 (±  6.7). No 
adverse device effects were reported.
Conclusion: Current study devices appear to be a safe and effective approach in RCT surgeries 
providing acceptable post-operative recovery with no repair failures and agreeable functional 
improvement. Larger 
cohort prospective studies are required for further evaluation.
Keywords: Suture anchor, Rotator cuff tear, Arthroscopy, Outcomes



THE JOURNAL OF ORTHOPAEDICS TRAUMA SURGERY
AND RELATED RESEARCH

2 KR PRATHAPKUMAR, VINEETH GOPALANNAIR, ASHOK KUMAR MOHARANA, SACHIN 
ANGRISH, DEEPAK TS

INTRODUCTION
Rotator Cuff Tears (RCT) are among the most common conditions 
affecting the shoulder joint. There is an age-dependent increase in 
incidence of rotator cuff tears and the prevalence of full thickness 
rotator cuff tears range from 7% to 40% [1]. India, with its 1.3 billion 
population, represents a potential caseload of Rotator Cuff (RC) tears 
in the millions. Globally there is a RC tear prevalence of approximately 
40% in asymptomatic individuals which increases to about 65% in 
symptomatic individuals [2]. Rotator cuff tears represent one of the 
most frequent pathological conditions of the shoulder, with a higher 
incidence in patients over 50 years and a progressive pattern in most of 
the cases [3].

Rotator cuff tears can lead to a variety of clinical manifestations, 
including debilitating shoulder dysfunction and impairment. The goal 
of Rotator Cuff Repair (RCR) is to eliminate pain and improve function 
with increased shoulder strength and Range of Motion (ROM). Tears of 
the supraspinatus tendon extending into infraspinatus and subscapularis 
tendons can result in shoulder instability due to loss of balance between 
anterior and posterior cuff muscles [4, 5]. Arthroscopic treatment of 
rotator cuff tears has become a routine procedure as the trend towards 
minimally invasive surgery continues [6].

With the development and promotion of arthroscopy, arthroscopic 
repair of the shoulder has become the main treatment for rotator 
cuff injuries, owning to the advantages of small surgical trauma, low 
postoperative adhesion risk, low infection probability, and easy early 
rehabilitation after surgery [7]. Combined use of acromioplasty and 
arthroscopic rotator cuff repair helps to promote the joint function 
recovery and alleviate the pain of the patients [8]. When performing 
arthroscopic rotator cuff repair, the indications for surgery becomes 
paramount important. The concept of chronic and traumatic cuff tear 
should be recognized, and the Acromio-Humeral Distance (AHD) 
needs to be taken into consideration for appropriate surgical indication 
[9]. Arthroscopic rotator cuff repair commonly utilizes suture anchor-
based constructs for tendon fixation to bone [10].

Shoulders of Indian population are different from those of Western 
population, both anatomically and morphologically. Despite this, the 
uptake of shoulder surgery in India has been extremely slow, due to 
various factors such as lack of patient education, lack of infrastructure 
in hospitals and lack of shoulder specific training [11]. To assess the 
outcomes related to functionality after arthroscopic rotator cuff surgery 
many studies have used the standardized questionnaires like PSS, 
Quick-DASH and SANE scores [12-14]. Also, there is a paucity of 
data on arthroscopic RCT surgery outcomes in Indian population. The 
objective of this study was to assess the clinical and functional outcomes 
with the use of such questionnaires from the present real- world data 
after rotator cuff repairs.

DEVICE DESCRIPTION
Sironix Ceptre® Knotted UHMWPE suture PEEK anchor: 
CEPTRE® Knotted Ultra-High Molecular Weight Polyethylene suture 
(UHMWPE) Polyether Ether Ketone (PEEK) anchor is intended for 
soft tissue fixation to the bone. These are double or triple-loaded 
with suture(s)/tape(s) to provide the best possible combination for 
superior repair strength (Fig. 1).

Sironix Viplok® Knotless PEEK anchor: This is a versatile knotless anchor 
made up of PEEK comes preloaded on an inserter assembly. These are 
capable of taking multiple (4-6) sutures/tapes from the tip eyelets. These 
anchors are available in wedge & screw designs. (Fig. 2)

MATERIALS AND METHODS 
STUDY DESIGN

This was a retrospective data collection study to assess the clinical and 
patient-reported outcomes after treatment of rotator cuff tears. All the 
enrolled patients were consented before the telephonic interview for 
the study purpose. Data of patients who underwent rotator cuff tear 

surgery using suture anchors between April 2018 and June 2022 was 
collected from the medical records. During the telephonic interview, 
the patients were enquired about demographic details, medical and 
surgical history details, rotator cuff surgery details. Primary outcome in 
this study is repair failure rate, defined as the need for a second repair 
procedure for the rotator cuff after surgery was enquired telephonically. 
Secondary outcomes were obtained using PENN Shoulder Score (PSS), 
Quick- DASH (Disabilities of Arm, Shoulder, and Hand) Score, Single 
Assessment Numeric Evaluation score (SANE) as patient reported 
outcome data points. Adverse device effects and surgery related adverse 
events information was gathered telephonically along with medication 
details.

This clinical investigation was conducted in compliance with the ICH 
GCP E6 R2 2016 (Step 4), Guidance for Good Clinical Practices (GCP), 
New Drugs and Clinical Trials 2019, Medical Devices Rules (MDR-
17 & Amendment Rules, 2020), Declaration of Helsinki (Taipei 2016) 
and ISO 14155-2020. The CTRI registration number for this study is 
CTRI/2022/11/047427.

Male/female patients aged ≥ 18 years and ≤ 80 years at the time of 
surgery, patients who had undergone surgery with Sironix suture anchor 

Fig. 1. Ceptre® Knotted UHMWPE suture PEEK anchor.

Fig. 2. Viplok® Knotless PEEK anchor
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devices with a minimum of 6 months of follow-up and patients who 
were willing to provide written informed consent (in case of a physical 
visit to the site) or verbal informed consent (in case of a telephonic visit) 
were included in the study. Patients who were diagnosed with other 
serious shoulder injury that can cause shoulder pain (tumor of shoulder, 
acute fracture, and dislocation of shoulder) and patients who were not 
willing to attend the follow-up were excluded from the study.

Interpretation of Scores: PENN shoulder score is a condition-specific 
self-report 100-point scale that consists of 3 subscales, including pain, 
satisfaction, and function. All are based on a 10-point numeric rating 
scale with endpoints and points are awarded for each item by subtracting 
the number circled from the maximum of 10. The total PSS maximum 
score of 100 indicates the high function, low pain, and high satisfaction 
with the function of the shoulder.

Quick DASH is an 11-item questionnaire that measures an individual’s 
ability to complete tasks, absorb forces, and severity of symptoms. This 
tool uses a 5-point likert scale from which the patient can select an 
appropriate number corresponding to his/her severity/function level. 
The lesser the value is, the less difficulty.

SANE score is a single-question outcome measure that evaluates the 
patient’s sense of functional improvement on a scale of 0% to 100% scale 
with 100% being normal, pertaining to the shoulder which had rotator 
cuff repair in this study. 

STATISTICAL METHODS
Demographic measurements, medical history and surgery details 
were summarized descriptively. The primary endpoint of this study, 
repair failure rate was summarized descriptively. Secondary endpoints 
of this study were patient reported outcomes (Penn Shoulder score, 
Quick DASH, SANE) were summarized as n, mean, median, standard 
deviation, minimum and maximum. The adverse device effects (if any) 
were summarized as the number and percentage of the subjects with 
adverse events as well as the number of events. 

RESULTS
In this study, 55 subjects were screened out of which 54 subjects were 
found to be eligible as per the inclusion/exclusion criteria of the study. 
The disposition of patients in this study was summarized in Fig. 3. 

Demography and surgery details were summarized in Table 1. The mean 
(SD) age was 58.7 (± 9.8) years. The number of female patients was 31 
(57.4%) and male patients was 23 (42.6%). Majority of the patients {34 
(63%)} had undergone arthroscopic cuff repair with acromioplasty of 
right shoulder followed by patients {14 (25.9%)} with arthroscopic cuff 
repair with acromioplasty of left shoulder. Total mean (SD) duration of 
follow-up was 13.5 (±  4.3) months.

Out of 54 enrolled patients, 51 (94.4%) received Ceptre® knotted 
UHMWPE suture PEEK anchors (Ceptre® 5.5 mm anchors in 50 
patients and Ceptre® 4.8 mm in 1 patient) and 26 (48.1%) patients got 
Viplok® knotless PEEK anchors (anchors with titanium tip in 21 patients 
and anchors with PEEK tip in 5 patients) (Fig. 4).

There were no repair failures observed in this study. Summary of all the 

Fig. 3. Disposition of subjects

Demographic Characteristics Overall (N=54)
Age (years)
N 54
Mean 58.72
SD 9.8
Median 58.5
Min; Max (28.00, 81.00)
Gender, n (%)
Female 31 (57.4)
Male 23 (42.6)
Race, n (%)
Asian 54 (100.0)
Medical/Surgical History, n (%) Overall (n = 54)
Arthroscopic Rotator Cuff Repair + Acromioplasty Right Shoulder 34 (63.0%)
Arthroscopic Rotator Cuff Repair + Acromioplasty Left Shoulder 14 (25.9%)
Arthroscopic Cuff Repair + Capsular release + Acromioplasty Right 
shoulder 2 (3.7%)

Arthroscopic Cuff Repair + Acromioplasty + ACJ Resection Left 
Shoulder 1 (1.9%)

Arthroscopic Cuff Repair + Acromioplasty + Capsular release Left 
shoulder 1 (1.9%)

Arthroscopic cuff repair + Subscapularis repair + Capsular release 
Right shoulder 1 (1.9%)

Arthroscopic cuff repair + Subscapularis repair + Capsular release 
Right shoulder 1 (1.9%)

*E - Number of events; SD – Standard Deviation; ACJ – Acromioclavicular Joint

Table 1. Demographics and other baseline characteristics

Fig. 4. Disposition of Implants

scores were represented in Table 3. Mean (SD) of total PENN 
shoulder score of all enrolled patients was 94.6(± 6.9). With 
respect to the subscales, mean (SD) score was 28.5 (± 3.06), 9.2 (± 
1.2) and 56.8 (± 3.2) for pain, satisfaction, and function score 
respectively. The mean (SD) total Quick-DASH score  reported was 
11.6 (±  1.6) in all the enrolled patients, with 1.24 being the highest 
mean score value recorded for any individual question. The mean 
(SD) score for SANE questionnaire observed for both the injured 
and non-injured shoulders of patients enrolled in this study was 95 
(±  6.7). 

There was no significant association observed between the PSS, 
Quick-DASH and SANE scores with respect to type of implant 
used and duration of follow-up as presented in Table 2.

DISCUSSION
The purpose of this study was to evaluate clinical and functional 
outcomes in terms of repair failure rate and standardized 
questionnaires. Female patients (57.4%) were slightly higher than 
the male patients (42.6%). Majority of the patients {34 (63%)} had 
gone through arthroscopic cuff repair with acromioplasty of 
right shoulder.

Suture anchor materials with PEEK was introduced as a new 
suture anchor material with the advantage of being biologically 
inert and radiolucent [15]. In our study, we have collected the 
data of RCT surgeries with both knotted and knotless anchors 
made up of PEEK 

Disposition of Implants
1( 1.9%)

21 (38.9%)

5( 9.3%)
50 (92.6%)

Ceptre® Knotted 
UHMWPE suture PEEK 
Anchor 4.8mm DS

Ceptre® Knotted 
UHMWPE suture PEEK 
Anchor 5.5mm DS

VipLok® Knotless PEEK 
Anchor-5.5mm Screw 
with PEEK Tip

VipLok® Knotless PEEK 
Anchor-5.5mm Screw with 
Titanium Tip
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material which intended for fixation of suture/tape to bone. Based on 
the patients tear, single to multiple implants were used in each patient. 
Out of 54 enrolled patients, 51 (94.4%) patients received Ceptre® knotted 
UHMWPE suture anchors and 26 (48.1%) patients got Viplok® knotless 
PEEK suture anchors.

There were no repair failures observed in this study indicating good 
recovery with suture anchors which was similar to the previous studies 
[16, 17]. The most notable finding was overall excellent functional 
outcome scores regardless the type of rotator cuff tear. The total mean 
(SD) PSS score was 94.6 (± 6.9) out of 100 demonstrating highly 
satisfactory outcomes. Similar findings observed in a study comparing 
single- row and double-row RCR in which postoperative PSS scores 

were 91 and 92 respectively [18]. 

Another retrospective study reported an average of 75.8 PSS score in 
both partial and full thickness RCT with minimum 5 years of follow-up 
[19].

Satisfactory Quick-DASH scores reflects improvement in the day-to-
day functions post-surgery. In this study, considerable Quick-DASH 
scores were reported with mean (SD) total score as 11.6 (± 1.6) out of 
55. Comparable results observed in a study of arthroscopic treatment of 
RCR in patients over 60 years of age provided satisfactory decrease in 
Quick-DASH score from 52.5 preoperatively to 11.0 at final follow-up 
[20].

Mean (SD) SANE score of 95 (± 6.7) in our study signifies an excellent 
functional improvement in comparison of injured shoulder with the 
non-injured one. Similar improvement in post-operative SANE score 
(94% ± 10.26) was reported in a study involving elderly patients with 
arthroscopic repair of traumatic rotator cuff tears [21]. Average SANE 
score was 91.88 ± 12.30 in another study which reported short term 
outcomes and return to work rates after arthroscopic RCR [22].

There was no significant difference found in PSS, quick-DASH and 
SANE scores with regard to the type of suture anchor used and duration 
of follow-up. There are no adverse device effects reported in the study.

Repair failures are associated with risk factors like age, other 
comorbidities, tear size, bone mineral density and amount of retraction. 
As this is a retrospective study, there is insufficient data on risk factors 
which was the major limitation in this study. This study has some other 
limitations that include small sample size and lack of radiological 
assessment which might have confounded the results. This can be 
the area of future research which can contribute to the orthopaedic 
literature with a well-designed, prospective, randomized trials to assess 
the precise outcomes.

CONCLUSION
Current study devices appear to be a safe and effective approach in 
providing acceptable post operative recovery in RCT surgeries with 
no repair failures and agreeable functional improvement. Despite the 
limitations, our study concludes that RCT surgery with these anchors 
can reliably improve both shoulder pain and function.

Type of the Implant Number of patients, n Mean PSS Score Mean Quick-DASH Score Mean SANE Score
Ceptre® Knotted UHMWPE suture PEEK Anchor 51 (99 implants) 95.7 11.6 95
VipLok® Knotless PEEK Anchor-5.5mm Screw with PEEK Tip 5 (5 implants) 94.2 11.3 96
VipLok® Knotless PEEK Anchor-5.5mm Screw with Titanium Tip 21 (22 implants) 96.4 11.1 94
Duration of follow-up
6 months to 1 year 21 (38.8) 93.5 11.8 94
1 year to 2 years 32(59.2) 95.2 11.4 96
>2 years 1 (1.8) 97 11 97
Mean (SD) of Total duration of follow-up (in months) 13.5 (4.3)
*CI - Confidence Interval; PEEK - polyether ether ketone; PSS - Penn Shoulder Score; Quick-DASH - Quick -Disabilities of Arm, Shoulder and Hand; SANE - Single Assessment 
Numeric Evaluation; UHMWPE - Ultra-high-molecular-weight polyethylene; SD - Standard Deviation

KR PRATHAPKUMAR, VINEETH GOPALANNAIR, ASHOK KUMAR MOHARANA, SACHIN 
ANGRISH, DEEPAK TS

Table 3. Summary of Total PSS, Quick-DASH and SANE scores

Total PSS Score Overall (N=54)
N 54
Mean 94.65
SD 6.93
Median 96
Min; Max (66.00, 100.00)
95% CI for Mean (92.76, 96.54)
Total Quick-DASH Score
N 54
Mean 11.61
SD 1.61
Median 11
Min; Max (11.00, 19.00)
95% CI for Mean (11.17, 12.05)
Total SANE Score
N 54
Mean 95.09
SD 6.7
Median 98
Min; Max (70.00, 100.00)
95% CI for Mean (93.26, 96.92)

* CI – Confidence Interval; PSS - Penn Shoulder Score; Quick-DASH - Quick 
-Disabilities of Arm, Shoulder and Hand; SANE – Single Assessment Numeric 

Evaluation; SD – Standard Deviation

Table 2. Association of PSS, Quick-DASH, Scores with type of implant and duration of follow-up
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