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Abstract

Background: Reconstruction of the Anterior Cruciate Ligament (ACL) is a common surgical procedure; 
however, the outcome of the reconstruction often depends on the graft fixation method. Many fixation 
devices are available commercially and new devices and methods are emerging on a regular basis. The 
Infiloop fixed loop suture button and Helysis interference screw are state-of-the-art ACL Reconstruction 
(ACLR) fixation devices and the present study proposed to assess the functional outcomes and 
complications associated with them.

Methods: This is a retrospective observational study conducted after obtaining the ethical clearance from 
institutional ethical committee. Patients between 18-60 years who underwent ACLR surgery between 
April 2018 to July 2022 using the Infiloop fixed loop suture button and Helysis interference screw were 
included in this study. Functional outcome of the operated knee was evaluated by IKDC, Lysholm score, 
Tegner activity score, and SANE score.

Results: Out of the 33 patients included in this study, 23 were male and 10 were female. For all patients, 
femoral fixation of the graft was done using Infiloop Fixed loop suture button whereas for tibial fixation, 
Helysis Titanium Interference screw was used in 24 patients and Helysis PLDLA-βTCP Interference 
screw was used in 9 patients. Out of the 24 subjects that had an associated meniscal injury, meniscus repair 
was done for 6 patients, using Surestich All inside meniscal repair implant. All functional outcome scores 
showed improvement post ACLR surgery: IKDC score 83.25, Lysholm score 96.30, SANE score 81%, 
and Tegner activity pre-surgery score levels 1.24 vs post-surgery 3.15. There were no reports of infection 
and wound related complications.

Conclusion: This study shows that use of Infiloop fixed loop suture button and Helysis interference screw 
resulted in improved positive functional outcome and are not associated with any complications post 
ACLR surgery.

Keywords: ACL, arthroscopy, functional outcome, interference screw, loop suture button
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INTRODUCTION
Injury to the Anterior Cruciate Ligament (ACL) is a common ligament 
injury of knee that ranges from a sprain to a full tear or rupture of the 
whole ligament [1,2]. Most common causes for an ACL injury are sport 
activities, domestic fall or vehicular accidents [1–3]. Without appropriate 
treatment, ACL injuries can result in increased joint laxity, instability 
of the knee, reduced physical activity, decreased sports participation, 
meniscal damage and a risk of developing osteoarthritis [4,5].

ACL injuries can be managed both non-operatively or operatively, the 
choice of treatment depends upon the severity of the injury, age and 
activity level of the patient. The non-surgical treatment is a conservative 
option, mostly preferred by older patients whereas surgical treatment 
is recommended for younger and more active patients like athletes 
or patients with severe injuries [1,2,6]. Surgically the options are 
either an ACL repair surgery where the ruptured ends of native tissue 
is re-approximated by aid of sutures or suture anchors or an ACL 
Reconstruction (ACLR) surgery where the damaged ACL is replaced 
with a biological tendon graft fixed into bone tunnels in the femur and 
tibia to reconstitute the anatomy and function of the native ACL [1,2]. 
The tendon graft could be sourced from the patient (autograft) or from 
a cadaver donor (allograft). The most common tendon graft use d are  
hamstring tendon, bone-patellar tendon-bone, or the quadriceps tendon 
[1,2,7]. ACLR surgery can also be done using synthetic ligament [8]. 

ACLR surgeries have become one of the most successful and commonly 
performed surgeries. Strong graft fixation has been considered a major 
factor in favourable outcome of ACLR surgery. Since the first ACLR 
surgery was performed in 1980, numerous devices and methods 
for graft fixation have been developed and marketed [7,9]. 

The present study was conducted to assess the functional outcomes 
and complications of the Infiloop fixed loop suture button and Helysis 
interference screw, when used for ACL reconstruction.

MATERIALS AND METHODS 
DEVICE DESCRIPTION

Infiloop Fixed loop UHMWPE suture Titanium button: Th e su ture 
portion of the fixation device is made of a UHMWPE (Ultra-High-
Molecular-Weight-Poly-Ethylene). The b utton i s made of Titanium 
metal. It is intended for soft tissue fixation to the bone (Fig. 1).

Helysis PLDLA-βTCP interference screw: The screw is made up of 
PLDLA-βTCP [poly (L-co-DL lactic acid) + Beta Tricalcium 
phosphate]. It is intended for soft tissue fixation to the bone (Fig. 2). 

Helysis Titanium interference screw: The screw is made of 
Titanium metal. It is intended for soft tissue fixation to the bone (Fig. 
3). 

Surestitch all inside meniscus repair implant: This device consists 
of Polyether Ether Ketone (PEEK) implants, pre-tied with USP #2-0 
Non- absorbable UHMWPE suture and preloaded into a needle 
delivery system (Fig. 4).

Fig. 1. Infiloop Fixed loop UHMWPE suture Titanium button

Fig. 2. Helysis PLDLA-βTCP interference screw

Fig. 3. Helysis Titanium interference screw

Fig. 4. Surestitch all inside meniscus repair implant
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1. Male and female patients aged between 18 years to 60 years at
the time of surgery;

2. Patients who underwent ACLR using Infiloop fixed loop suture
button and Helysis interference screw between April 2018 to July
2022; and

3. Patients who have provided verbal consent or written informed
consent (if subject visits the site).

Any patient  who were not able to provide consent (written or verbal) and 
unwilling to be followed up telephonically; or  patients who have suffered 
traumatic injury after surgery affecting the operated knee; or patients 
who are unable to move/walk due to critical illness other than 
operated knee complications were excluded from the study.

DATA COLLECTION AND OUTCOMES

The demographic data, medical history and ACLR procedure details of 
the eligible subjects were recorded from the hospital/site’s in-patients’ 
medical records. Functional outcome of the knee was evaluated by 
using four independent assessment scales, namely, International Knee 
Documentation Committee (IKDC), Lysholm Knee score, Tegner 
activity score, and Single Assessment Numeric Evaluation (SANE) score 
[10-16].

STATISTICAL ANALYSIS
The descriptive statistics for continuous variables was presented with 
number (n) and frequency (%) of non- missing observations, mean, and 
standard deviation. 

RESULTS
Overall, 33 patients (23 males and 10 females) were included in the 
study. The patient demographics and ACLR surgery details are listed in 
Table 1. The mean age, height and BMI was 34.55 years ± 8.52 years, 
168.96 cm ± 9 cm and 25.92 kg/m2 ± 3.37 kg/m2 respectively. All 
patients had ACL injury due to fall; involvement of either knee in 
ACL injury was reported homogenously (right knee: 48.5%; left knee: 
51.5%). The average time elapsed between injury and surgery was 179 
days. 

18(5) 2023

For all the enrolled subjects, hamstring tendon was used. For femoral 
fixation of the graft, Infiloop Fixed loop UHMWPE suture Titanium 
button was used for all patients whereas for tibial fixation Helysis 
Titanium Interference screw was used in 24 (72.7%) patients and Helysis 
PLDLA-βTCP Interference screw was used in 9 (27.2%) patients. 24 
out of 33 subjects had an associated meniscal injury, out of which 
meniscectomy was done for 18 (75%) patients whereas meniscus repair 
was done for 6 patients (25%), using either Surestich All inside meniscal 
repair implant (4 patients; 66.7%) or Sironix orthopaedic fixation fibre 
(2 patients; 33.3%) (Table 1).
Functional outcomes post ACLR surgery were evaluated in all enrolled 
subjects using IKDC, Lysholm Knee score, Tegner activity score, and 
SANE score.

INTERNATIONAL KNEE DOCUMENTATION COMMITTEE 
(IKDC) 
The average IKDC score of all study subjects was 83.25 ± 7.7. The 
average IKDC score for patients at <1 year, 1 year-2 years & >2 years 
follow up period was 80.7, 85.7 & 78.7, respectively. Patients who 
underwent meniscal repair using Surestich All inside meniscal repair 

All the enrolled subjects were consented before the telephonic 
interview for the study purpose. Written or verbal informed consent 
was obtained from patients who were eligible for inclusion criteria. 
Patients who  met all of the inclusion criteria and none of the 
exclusion criteria were enrolled into the study.

ELIGIBILITY CRITERIA

The inclusion criteria included: 

Demographics
Age (years), mean ± SD 34.55±8.52
Sex, n (%)
Male 23 (70%)
Female 10 (30%)
Height (cm), 
Mean ± SD 168.96±9

Weight (Kg), 
Mean ± SD 73.73±8.52

BMI (Kg/m2), 
Mean ± SD 25.92±3.37

Co-morbidities, n (%)
Diabetes 3 (9%)
Hypertension 2 (6%)
ACLR Surgery details
Side (Surgery)
Right 16 (48.5%)
Left 17 (51.5%)
Duration of Injury before surgery (in days), 
Mean 179

Mode of Injury, n (%)
Self-fall 31(94%)
Accidental fall 2 (6.06%)
Type of Injury, n (%)
ACL injury 9 (27.3%)
ACL plus meniscus injury 24 (72.7%)
Type of graft used, n (%)
Hamstring Graft 33 (100%)
Implant for femoral fixation, n (%) 
Infiloop Fixed Loop UHMWPE suture Titanium Button 33 (100%)
ProloopTM (ultra, mini, XL) adjustable loop button 0
Implant for tibial fixation, n (%) 
Helysis Titanium Interference screw 24 (72.7%)
Helysis PLDLA-βTCP Interference screw 9 (27.3%)
Intervention for Meniscus Injury (n=24), n (%)
Meniscectomy 18 (75%)
Meniscus repair 6 (25%)
Implants for meniscus repair (n=6), n (%)
Surestich All inside meniscal repair implant 4 (66.7%)
Sironix orthopaedic fixation fibre 2 (33.3%)
Other Knee Function, n (%)
Normal 33 (100%)
Abnormal 0
Rehabilitation performed, n (%) 33 (100%)

Table 1. Patients demographics and ACLR surgery details

STUDY DESIGN AND PARTICIPANTS

This was an observational retrospective single centre study to 
review patients who underwent ACL reconstruction at the 
study centre (Nandana Health Care Services India, Kaade Hospital 
Unit, Bengaluru, Karnataka) between April 2018 to July 2022 using 
Infiloop fixed loop suture button and Helysis interference screw of 
Healthium Medtech Limited. The objective of the study was to 
evaluate the functional outcomes, activity level and any 
complications following arthroscopic ACLR using Infiloop fixed loop 
suture button and Helysis interference screw. 

This trial was performed in accordance with ICH-GCP 
guidelines, Declaration of Helsinki, Indian Medical devices 
rules-2017 and New Drugs & Clinical Trial Rules-2019 issued by the 
Central Drugs Standard Control Organization, Ministry of Health, 
and Government of India. The clinical trial was registered with the 
Clinical Trial Registry of India (CTRI) (CTRI/2022/11/047339).
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implant had an average IKDC score of 87.9. Out of the 33 subjects, 24 
patients that received Helysis Titanium Interference screw had an 
IKDC score of 83.97 whereas the 9 patients that received Helysis 
PLDLA-βTCP Interference screw reported an IKDC score of 81.7 
(Table 2).

LYSHOLM SCALE
The mean Lysholm score was 96.30 ± 4.64 which is 
considered“excellent” as per the scale [10,14,17] (Table 3).

TEGNER ACTIVITY SCORE

The average pre-surgery Tegner activity score was 1.24 which increased 
to 3.15 after surgery (Table 4). Out of the 33 subjects, 25 (75.75%) 
subjects reported a pre-surgery Tegner activity score of level 1 and 8 
subjects (24.25%) reported a score of level 2. Post-surgery, 25 subjects 
(75.75%) reported a Tegner score of level 3, 5 subjects (15.15%) reported 
a level 4 and 1 subject (3.3%) reported a level 5. Only 2 subjects (6.06%) 
reported a Tegner activity score of level 2 post-surgery. No subject 
reported Level 0 and 6-10 score (Table 4).

The Tegner activity score for the 4 patients who underwent meniscal 
repair using Surestich All inside meniscal repair implant; the score 
increased from 1.75 from before surgery to 3.25 after surgery (during 

follow-up period). The Tegner activity score for patients who received 
either Helysis Titanium Interference screw or Helysis PLDLA-βTCP 
Interference screw for tibial fixation was 1.25 & 1.20 respectively which 
improved to 3.16 and 3.10 post-surgery (at follow up) respectively.

SINGLE ASSESSMENT NUMERIC EVALUATION (SANE)

The average SANE score, as per patient evaluation, was 81% ± 11 
with rating of the affected region as on follow date and mean of 
rating of opposite was 100% (Table 5). 

No Infection and wound related complications were reported by the 
study patients. Patients were doing well with ACL reconstruction 
surgery and no patient required reoperation.

DISCUSSION
An ACLR surgery involves removal of the ruptured ACL, harvesting 
and preparing of the graft, drilling of femoral and tibial tunnels for 
placing the graft and finally the graft fixation [7,18,19]. A satisfactory 
clinical and functional outcome of an ACLR surgery depends strongly 
on a stable graft fixation [20]. Currently, the grafts are fixed to femoral 
sites by either fixed loop or adjustable loop cortical button, cross-pin 
fixation or by interference screw methods [21]. For tibial graft fixation, 
metallic or bioabsorbable interference screws are preferred as it results 
in minimal graft elongation potentially leading to a stable long-term 
outcome [7].

In this study we retrospectively observed the functional outcomes and 
occurrence of any possible complication in 33 patients that underwent 
ACLR surgery between the period of April 2018 to July 2022 at a 
single study centre. The products which were evaluated were Infiloop 
Fixed loop UHMWPE suture Titanium button, Helysis PLDLA-βTCP 
interference screw, Helysis Titanium interference screw and Surestitch 
all inside meniscus repair implant. 

The functional outcomes post ACLR surgery were assessed using four 
independent scales, namely, IKDC, Lysholm Knee score, Tegner activity 
score, and SANE score [10,17]. While IKDC scores detect improvement 
or deterioration in symptoms, function, and sports activities due to knee 
impairment the Lysholm scale evaluates outcomes of knee ligament 
surgery, particularly symptoms of instability. The Tegner Activity 
score was developed to complement Lysholm scale, to grade work and 
sporting activities in order to identify if limitation in function was due 
to decreased activity level [10,14,16,17].
The overall average IKDC score in the current study was 83.25 ± 
7.70 while the Lysholm knee score was 96.30 ± 4.64. The 
average SANE score of the patients, that requires the patient to 
rate their function, was 81% ± 11 (rating of the affected region as 
on follow-up date) and average rating of opposite knee (unaffected 
knee) was 100%. The Tegner activity score levels pre-surgery was 1.24 
which increased post-surgery to 3.15. The patients had low pre-
surgery Tegner activity score level of 1 (75.75%) and level 2 (24.25%) 
which indicated that patients were able to do only sedentary work. 
Post-surgery, 31/33 patients reported Tegner score of level 3 or more 
and only 2 patients reported level 2 suggesting that post-surgery 
majority of patients were able to do light to moderate work. The 
functional assessment scores of the current study were positively 
comparable to previous studies with similar graft fixation devices 
[22–26]. 
In this study, the graft was fixed at the femoral site using Infiloop Fixed 
loop UHMWPE suture button in all the enrolled patients. The product 
is made of titanium which is considered the most 
biocompatible metal. It provides a strong and easy fixation with 
positive clinical outcomes and low complication rates.

For tibial graft fixation, the patients were either implanted with the 

IKDC Scores Subjects (N=33) Mean (%)
Overall IKDC score 33 83.25±7.70
IKDC score of patients with meniscal 
repair 4 87.9

IKDC score based on tibial fixation implant used
Helysis Titanium Interference screw 24 83.97
Helysis PLDLA-βTCP Interference screw 9 81.7
IKDC score based on Follow up duration
< 1 year 11 (33.3%) 80.7
1 - 2 years 18 (54.5%) 85.7
>2 years 4 (12.1%) 78.7

Table 2. IKDC Score

Table 3. Lysholm Knee Score

Section Mean
Limp 5
Support 5
Locking sensation in the knee 14.15 ± 2.43
giving way sensation from the knee 25
Pain 23.18 ± 2.74
swelling 9.88 ± 0.70
Climbing stairs 9.39 ± 1.46
Squatting 4.67 ± 0.48
Total lysholm score 96.30 ± 4.64

Table 4. Tegner Activity Score.

Tegner activity score Pre-surgery 
(n=33)

Post surgery 
(n=33)

Level 0 (cannot move or work) 0 0
Level 1 (sedentary work) 25 (75.75%) 0
Level 2 (light labour, walking on uneven 
ground) 

8 (24.25%) 2 (6.06%)

Level 3 (light labour) 0 25 (75.75%)

Level 4 (moderately heavy labour) 0 5 (15.15%)
Level 5 (heavy labour, competitive sports- 
cycling, cross-country skiing, recreational 
sports- jogging on uneven ground) 

0 1 (3.3%)

Level 6 (recreational sports-moderate) 0 0
Level 7 (competitive sports-light) 0 0
Level 8 (competitive sports-moderate) 0 0
Level 9 (competitive sports-heavy) 0 0
Level 10 (competitive sports-very heavy) 0 0
Overall score 1.24 (1-2) 3.15 (2-5)

Table 5. SANE score

Sane score Mean 
Rating of affected region (as on follow-up date) 81%±11 
Rating of opposite side (as on follow up date) 1
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metallic Helysis Titanium Interference screw or the Helysis PLDLA-
βTCP Interference screw which is made of bioabsorbable  material 
Poly(L-co-DL Lactic Acid (PLDLA) in combination with beta-
Tricalcium Phosphate (βTCP) [27]. While PLDLA is a phosphate 
ceramic with osteo-conductive properties that degrades into phosphate 
and calcium that are rapidly reabsorbed by the body , the βTCP releases 
basic salts, which maintain a higher pH in the area of the implant that 
neutralizes to normal acidic environment associated with degradation 
of polylactic acid [28]. A neutral pH offers the advantage of less local 
reactivity to the implant monomers and a reduced inflammatory 
response during reabsorption [27].

For ACLR surgery, metallic interference screws have been considered 
the gold standard as they promote early integration into bone with 
high strength and load-to-failure outcomes and a lower incidence 
of complications. However, metallic screws interfere with Magnetic 
Resonance Imaging (MRI) and may require removal in a revision 
surgery. Conversely, the bio-absorbable interference screws are 
composed of various biomaterials that resorb into the tissue; they do not 
need to be removed after surgery or interfere with MRI. No difference 
has been observed between metallic and bio-absorbable screws for 
ACLR in terms of knee function [22].

No apparent difference was observed in the functional outcome 
evaluations (IKDC score, Lysholm scale, and the pre- and post-surgery 
Tegner activity score) of patients implanted with tibial fixation, Helysis 
Titanium Interference screw as compared to Helysis PLDLA-βTCP 
interference screws. This is similar to what has been reported in the 
literature [22,25,26]. 

ACL injuries are often associated with meniscal tears, requiring either 
meniscectomy or meniscal repair [29].  In the present study, 24 out 
of 33 patients had meniscal injuries, out of which 6 patients required 
meniscal repair along with the ACLR surgery; 4 patients were implanted 
with Surestich All inside meniscal repair implant. The IKDC score of 
the patients with meniscal implant was 87.9 which is comparable to 
average overall IKDC score reported for the study. Similarly, the pre- 
and post-surgery Tegner activity score of patients with meniscal repair 
were similar to the total scores, indicating that meniscal repair surgery 
did not affect the functional outcome of the ACLR surgery.
There were no reports of infection and wound related complications 
and the patients were doing well after ACLR surgery with no 
requirement of reoperation.
This study has few limitations. Firstly, a retrospective study relies 
on patient assessment and is subject to bias [30]. Prospective studies 
including randomized controlled trials might provide stronger 
evidence. Secondly, the study sample size is relatively small. 
However, long term follow-up data in this study generated in a 
real-world setting definitely adds value. Also the study results show 
a significant co-relation in terms of IKDC score, Lysholm score, 
Tegner activity score and SANE score with the already published 
literature, validating the current study findings.

CONCLUSION
To conclude, the present study demonstrates that the reconstruction of 
ACL with Infiloop Fixed Loop UHMWPE Suture Titanium Button and 
Helysis Interference Screw (Titanium and PLDLA-BTCP) is safe and 
effective with good functional outcomes.
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