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Eur J Orthop Surg Traumatol. 2019 Mar 22. 
doi: 10.1007/s00590-019-02418-2.

Independent clinical appraisal of the Tape Locking Screw (TLS®) anterior cruciate 

ligament reconstruction technique compared with the hamstring graft technique with a 

minimum of 12-month follow-up. Orfeuvre B1, Pailhé R2, Sharma A3, Gaillot J2, Rubens Duval B2, Saragaglia D2.

INTRODUCTION: The aim of this study was to assess the differential laxity after reconstruction of the anterior cruciate ligament 

(ACL) by the TLS® technique using a single tendon, the semitendinosus in four-strand graft, compared with the hamstring technique 

which uses both the gracilis and semitendinosus. We hypothesised that this surgical technique would provide post-surgical differential 

laxity measurements at least as good as those of the hamstring technique.

MATERIALS AND METHODS: We carried out a prospective monocentric study on patients undergoing unilateral anterior cruciate 

ligament repair between December 2014 and June 2016. All patients were followed up for at least 12 months. The series compares 61 

patients operated on using the TLS® technique by the same surgeon, with 33 patients operated on using the hamstring technique by a 

second surgeon. The main objective of the study was to compare the post-operative differential laxity, measured using the KT1000, 

between the two techniques.

RESULTS: There was no significant difference in the patients' epidemiological characteristics and pre-operative scores between the 

two groups. Average pre-operative differential laxity was 6.5 mm ± 2.1 (min 3; max 12) in the TLS group and 6.4 mm ± 2.0 (min 0; max 

11) in the hamstring group, with no statistically significant difference. The average post-operative difference in laxity was - 0.1 mm ± 1.9 

(min - 5; max 4) in the TLS group and 0.3 mm ± 2.0 (min - 7; max 5) in the hamstring group. Again, no significant difference was 

observed between groups.

DISCUSSION: This study demonstrates a level of post-operative differential laxity control using TLS comparable with that of the ACL 

reconstruction technique using a hamstring graft with preserved tibial insertion.

LEVEL OF EVIDENCE: II, prospective cohort study.



Orthop Traumatol Surg Res. 2018 Jun 27. 
pii: S1877-0568(18)30159-2. doi: 10.1016/j.otsr.2018.03.016. 

Anterior cruciate ligament reconstruction with the Tape Locking Screw (TLS) and a short 

hamstring graft: Clinical evaluation of 61 cases with a minimum 12 months' follow-up.

Orfeuvre B1, Pailhé R2, Sigwalt L2, Rubens Duval B2, Lateur G2, Plaweski S2, Saragaglia D2

INTRODUCTION: The TLS® technique for anterior cruciate ligament (ACL) reconstruction has the advantages of using only one 

hamstring tendon (semitendinosus) by preparing a short graft secured with screws and braided strips. The theoretical pitfall of this 

technique is that the graft length is determined arbitrarily. Thus, if the blind tunnels are not long enough, it will be impossible to tension 

the graft properly upon fixation. The primary objective of this study was to determine the postoperative side-to-side difference in knee 

laxity. We hypothesized that ACL reconstruction with the TLS system would result in 3mm or less side-to-side difference in knee laxity.

MATERIAL AND METHODS: This was a prospective single-center, single-surgeon study performed on patients operated between 

December 2014 and June 2016 who had a minimum 12 months' follow-up. The pre- and postoperative side-to-side difference in knee 

laxity was measured with a KT-1000 arthrometer. Secondary outcomes were the pre- and postoperative IKDC, Lysholm and Tegner

functional scores.

RESULTS: Sixty-one patients were included: 49 men (80%) and 12 women (20%). The average age was 31.6±13.7 years. The average 

follow-up was 19.3±6.3 months. The average side-to-side difference in laxity went from 6.5mm (min 3; max 12) preoperatively to-0.1mm 

postoperatively (min-5, max 4) (p <0.01). The average IKDC went from 39.7±12 preoperatively to 94.1±11.2 postoperatively (p <0.005), the 

average Lysholm score went from 41±12.9 to 95.5±9.8 (p <0.005), and the average Tegner score went from 6.3±1.5 to 4.3±1.4 (p <0.005). 

Patients were able to return to sports an average of 6.1 months after surgery. In terms of complications, 4.9% of patients developed a 

cyclops lesion and required surgical revision.

DISCUSSION: This study found very good reduction in postoperative laxity after a minimum 12 months' follow-up when ACL 

reconstruction is performed with the TLS® technique.

LEVEL OF EVIDENCE: IV, prospective cohort study.
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TYPE OF STUDY: Experimental study Level 4.

PMID: 28238964 [PubMed - as supplied by publisher]

Pullout Strength of a Novel Hybrid Fixation Technique (Tape Locking Screw ™) in Soft-
Tissue ACL Reconstruction:A Biomechanical Study in Human and Porcine Bone.
Authors: Ayzenberg M, Arango D, Gershkovich GE, Samuel PS, Saing M

INTRODUCTION: A novel hybrid anterior cruciate ligament(ACL) reconstruction technique known as Tape 

Locking Screw™ (TLS)is gaining popularity. ……..We hypothesized that the pullout strength of this construct would 

be similar to or better than current fixation systems available.

MATERIALS AND METHODS: The Tape Locking Screwhybrid fixation system was implanted into twenty-two fresh frozen human distal femora (50 

- 89 years old) randomized to 10x20mm titanium or polyether ether ketone (PEEK) screws by a single sports fellowship trained orthopedic surgeon.Given that the 

graft is secured to polyethylene terephthalate tape within the construct, the construct was implanted without any graft in order to isolate the device for 

biomechanical testing. After implantation, a tensile force was applied directly to the loop of tape at a loading rate of 5mm/min using an electromechanical testing 

system. The failure load was calculated from the resultant load-displacement curve. Specimens were then visually examined for mode of failure. Similar 

biomechanical tests were performed on sixteen porcine femora.

RESULTS: In the human model, the mean pullout strength was 523 ± 269N with the PEEK screw and 578 ± 245N 

with the titanium screw. In the porcine femur model, mean strength was 616 ± 177 N with PEEK, 584 ± 245N with 

titanium. There was no statistically significant difference in failure loads between these four groups. Tape slippage at 

the screw bone interface was the primary mode of failure in all the groups tested.

DISCUSSION: Our results demonstrate that the hybrid technique provides excellent pullout strength in comparison 

to other soft-tissue ACL fixation methods, with tape slippage being the mode of failure in all specimens tested. This 

data, in addition to the advantages of the TLS system, support its consideration in the armamentarium of constructs 

available for soft-tissue ACL reconstruction.
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Laximetry 1.5 ± 1.3 mm at 26 months! TLS 

laximetric results are equivalent to BTB



Int Orthop. 2015 Nov 5. [Epub ahead of print]

Can the gracilis replace the anterior cruciate 

ligament in the knee? A biomechanical study.
Cavaignac E1, Pailhé R2, Reina N2, Murgier J2, Laffosse JM2, Chiron P2, Swider P3.

Author information

PURPOSE: 

The purpose of this study was to determine whether a four-strand gracilis-only construct possesses the 

biomechanical properties needed to act as an anterior cruciate ligament (ACL) reconstruction graft.

METHODS: 

This was a pilot study with 32 cadaver specimens. The biomechanical properties of three types of grafts 

were determined using validated tensile testing methods: patellar tendon (BTB), both hamstring tendons 

together (GST4) and gracilis alone (G4).

RESULTS: 

The maximum load at failure of the G4 was 416.4 N (±187.7). The GST4 and BTB had a maximum load at 

failure of 473.5 N (±176.9) and 413.3 N (±120.4), respectively. The three groups had similar mean 

maximum load and stiffness values. The patellar tendon had significantly less elongation at failure than 

the other two graft types.

CONCLUSIONS: 

The biomechanical properties of a four-strand gracilis construct are comparable to the ones of standard 

grafts. This type of graft would be useful in the reconstruction of the anteromedial bundle in patients with 
partial ACL ruptures.

Knee. 2014 Dec;21(6):1014-7. doi: 10.1016/j.knee.2014.07.010. 
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Biomechanical study of ACL reconstruction grafts.
Pailhé R1, Cavaignac E2, Murgier J2, Laffosse JM2, Swider P2.

Abstract

There are no published studies describing the strength quadrupled gracilis tendon alone 

and quadrupled semitendinosus tendon alone in the configuration used for anterior 

cruciate ligament (ACL) reconstruction. The primary objective was to compare the 

mechanical properties of grafts used for ACL reconstruction during a tensile failure test. 

The secondary objective was to evaluate the effect of uniform suturing on graft strength. 

Fifteen pairs of knees were used. The mechanical properties of five types of ACL grafts 

were evaluated: patellar tendon (PT), sutured patellar tendon (sPT), both hamstring 

tendons (GST4), quadrupled semitendinosus (ST4), and quadrupled gracilis (G4). Validated 

methods were used to perform the tensile tests to failure and to record the results. 

Student's t-test was used to compare the various samples. The maximum load to failure 

was 630.8N (± 239.1) for the ST4, 473.5N (± 176.9) for the GST4, 413.3N (± 120.4) for the 

sPT, and 416.4N (± 187.7) for the G4 construct. Only the ST4 had a significantly higher 

failure load than the other grafts. The sPT had a higher failure load than the PT. The ST4 

construct had the highest maximum load to failure of all the ACL graft types in the testing 

performed here. Uniform suturing of the grafts improved their ability to withstand tensile 

loading.
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Demonstrates superior yield and 

stiffness of TLS compared to Tightrope, 

Washerlock and Delta Screw. Ultimate 

yield of 1015N (minimum of 864N across 

samples compared to 324N in other 

fixations) and elongation of mean 

1.23mm compared to 3.59mm + in all 

other fixations.







Conclusions: The preliminary results from this series 

….demonstrating that intraepiphyseal ACL reconstruction is a 

safe reliable alternative for the pediatric population.



Calculated optimal pre-tension load and 

time for the TLS technique



Bases biomécaniques de TLS: la résistance en 

traction de 1553N et une élongation de 1,2mm 

pour l’ensemble greffe + TLS démontrent des 

capacités supérieures aux systèmes actuels.

Pré conditionnement de la greffe obligatoire.

An innovative method of hamstring graft 

preparation and a new concept of 

intratunnel tendon fixation: 

biomechanical evaluation

Collette, Michel

Current Orthopaedic Practice

November/December 2012

Vol. 23 - Issue 6: p 577–583
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Introduction to technique and follow-up of 

134 patients up to 36 months. Demonstrated 

only 6 clinical failures (3 infections, 2 

thrombophlebitis, 1 significant hematoma) 

and Zero revisions. Failures deemed to have 

more than 3mm side-side laxity.





1 Bad article….



but…after Lavage of the KNEE, 

tapes are still in place with no 

troubles!!



…Surgeons from the case report are 

still using TLS with now a careful 

cleaning of the knee for bone debris

EF


