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Chers(es) collègues, Chers(es) ami(es),

L

e groupe GRAAL et le groupe AGREG du GECO sont heureux de vous accueillir à Annecy
pour le second congrès de Knee Live Surgery.
Ce congrès est basé sur des Live Surgery (HD et 3D) et des films de techniques
chirurgicales. La première journée est dédiée à la reconstruction des ligaments croisés et des
ménisques, la seconde à la prothèse totale du genou.
Avec la participation de nombreux chirurgiens de renom, Français et internationaux, ce congrès
a pour but la diffusion des différentes techniques chirurgicales à travers l’image et la discussion,
le tout dans un climat de convivialité.

Un grand merci à tous nos partenaires, à la Clinique Générale d’Annecy, à ses médecins et son
personnel soignant, sans lesquels un tel évènement ne pourrait se dérouler.

Bon congrès à tous.

X. Cassard, J. Hummer, T. de Polignac
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Platinum Sponsor
Partenaires / Partners

REMERCIEMENTS / SPECIAL THANKS
Clinique Générale ANNECY
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Thursday ACL PCL RECONSTRU
Chambat
Special guests: M. Bowen, P.
.
pt
se
GRAAL President: X. Cassard
ac

29

th

Chairman: T. de Polign

7.15am >> Welcome : X. Cassard
7.45am >> Introduction

8.00am >> ACL options: grafts and approaches.
• BTB: Femoral in-out – Tibial Howel (live 1): C. Fornasieri - 60’
• KJ: Femoral out-in – Traditional tibial (live 2): J-C. Panisset - 45’
9.45am >> Break - 20’
• Hamstring: Successful removal (vidéo): H. Lanternier - 10’
• ST4: Femoral out-in – Traditional tibial (live 3): M. Bowen (USA) - 60’
• Discussion - 15’

11.30am >> Meniscus.
• Abstention, meniscectomy, suture (vidéo): R. Seil (Luxembourg) - 10’
• Meniscal graft (Actifit, allograft) (vidéo): P. Verdonk (Belgique) - 10’
• Discussion - 10’
12.00am >> Lunch

1.00pm >> Anatomic ACL reconstruction.
• Anatomic ACL dissection (vidéo): H. Robert - 10’
• Double-bundle (live 4): G. Bocquet - 60’
• Double-bundle (live 5): F-P. Ehkrich - 60’
• Partial rupture (live 6): T. de Polignac - 30’
• Discussion - 15’

3.55pm >> Tips and tricks

F. Dubrana et F-X. Gunepin - 20’..

4.15pm >> Break - 30’

4.45pm >> Advantages.
• Anatomic PCL dissection (vidéo): H. Robert - 10’
• PCL: X. Cassard ; H. Lanternier - 30’
• Paediatric ACL: F. Chotel - 30’
• ACL revision + anterolateral reconstruction (live 7): J-C. Panisset - 60’
• Discussion - 20’

7.20pm >> Conclusion - 10’.
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Special guest: F. Dubrana
GRAAL President: X. Cassard
Chairman: T. de Polignac

8.00am >> Arrival of congress attendees

.TLS Concept.
• History: M. Collette - 10 ‘
• Biomechanics: M. Collette - 20 ‘

.Biomechanics results.
• Comparative results: M. Collette - 10 ‘
• Comparative results: P. Birmingham - 10 ‘

.Clinical results.
• Results of the first clinical experience: M. Bowen - 10 ‘
• Results of pediatric ACL: X. Cassard - 10 ‘
• Results of 90 patients, preliminary results: F. Gougeon - 10 ‘
• Results of 50 patients at 2 years FU: R. Boissin - 10 ‘
• Prospective study at 2 years FU: H. Robert - 15 ‘
• Revision of patella tendon reconstruction with TLS: S. Dojcinovic - 10 ‘
• Isocinetic study: Dr Deprey - 10’

.TLS Environnement.
• Management in one day surgery: X. Cassard - 10 ‘
• ACL et cryotherapy: Dr Ihrman - 10’
• Current rehabilitation protocol: M. Forton - 10’
• Rehabilitation in ACL reconstruction with TLS technique: H. Robert, N. Huetz - 10’
• How I manage the tension of the graft: J-J. Lallement - 10’

.International experience.
• UK : TLS - The Early Welsh Experience: S. Roy - 10’
• USA : The first year of experience with TLS at Hospital for Special Surgery in New York: M. Maynard - 10’
• Poland : Simultaneous reconstruction of the anterior cruciate ligament and
the popliteus tendon with use of TLS system: M. Sergiew - 10‘

13.00pm >> End of program
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THE HISTORY OF THE TLS SYSTEM
Dr M. Collette

The TLS system is the result of reflection that began more than 25 years ago. For many surgeons of the time, the spectacular
(but catastrophic) arrival on the scene of artificial ligaments in 1985 marked the beginning of a quest for minimally invasive
surgical techniques. The Franke-Clancy technique with its minimally invasive approach has been performed, for instance,
and tendon allografts have been used with, above all, concentration on the hamstring tendons.
Between 1990 and 2003 we took part in this quest, using a 4-stranded closed loop made from the isolated semitendinosus,
suspended at each end from a Mersilene (polyester) strip. The strip was fixed to the femur on a small Beath needle segment
that we called a «pin-lock», which functioned in exactly the same way as the present endobutton, and at the tibial end, the
strips were put under tension then knotted around the head of a standard screw which was inserted distally parallel to the
tibial tunnel.
Although we were well satisfied with this technique, it could be criticised mechanically because of the elasticity of the textile
connections fixed cortically, the negative effects of which had been clearly shown experimentally and even clinically (encouraging enlargement of the tunnels).
Since we rejected the idea of creating an additional bone tunnel, as in systems locking the graft laterally, we tried to fix the
strips almost in contact with the graft in order to neutralise the elasticity. Thus the idea arose of fixing the strips with screws
in the graft insertion bone tunnel.
Using a rudimentary traction system and prototypes of screws, hand made by modifying screws existing on the market (wood
lag-screws, ice crampon screws) we were able to define the particular characteristics of a screw for fixing textile tapes.
In 2002, FH Industrie made the first prototypes of the TLS screw for us – the design of which has not changed since – with
which mechanical trials were performed at the Charleville Centre for Innovation and Technical Transfer (CRITT) in June 2002.
The exceptional results of these trials showed how necessary it was to continue developing the system.
Shortly after the CRITT trials we encountered Dr Xavier Cassard whose dynamic nature and talent for simplification speeded up the development of the instrumentation and surgical technique. The first TLS was thus fitted in Brussels in October
2003.
The initial study group consisting of Drs M. Collette, X. Cassard and P. Calas has been enriched over time with the valuable
collaboration of Drs de Polignac, H. Lanternier, H. Robert and N. Lefèvre, and since 2010 the group has extended internationally by including Dr Mark Bowen of Chicago.
Since 2003, the date of the first fitting, the system has spread across frontiers and today, more than 18,000 patients have
benefited from the TLS system.
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ACL grafts tensioning problems - Biomechanical aspects
Dr M. Collette - Annecy september 2011

The success rate of ACL graft reconstructions depends on many factors like the type of graft, the graft’s positionning both at
the femoral and tibial side, the fixations strength etc…
Initial graft tension has been identified as one of these factors likely to affect the final result. Our aim was to review the general knowledge on ligament tensioning to better understand its possible importance when applied to the TLS system.
Different tension rates applied to the graft before fixation can have both biological and mechanical significant effects. A
high initial tension level has been associated with negative effects on graft remodeling like poor vascularity, cellularity and
myxoïd degenerative changes within the collagen tissue. Some authors however have reported better final mechanical results with a high level initial graft tensioning.
Besides this controversy, another reason for being confused with the ideal amount of initial tension to be applied is that
there is actually no validated method allowing accurate ligament tension measurement during the operation. Even if such
a method were available, it would be impossible to keep the tension within the tendon at it’s fixed initial level because of
the collagen tissue viscoelastic properties. It has been demonstrated that a few minutes only after fixation the ligament can
loose up to 50-70% of its initial tension which has been called relaxation process. Many factors that cannot be controlled
influence the amount of tension loss which therefore cannot be acurately predicted.
For all these reasons, we feel preferable to adopt surgical techniques that do not require a fine tuning of the tension level.
Howell et al have shown that two types of graft’s construct are to be considered . The first system would combine a low
stifness graft with a high initial tension and the second one , a high stifness with a low initial tension. Both systems have demonstrated their capability of adequately neutralising AP knee laxity. But the first one (high initial tension) is likely to induce
4-5 mm of posterior subluxation of the tibial plateau when the knee is at rest. Moreover the tension induced within the graft,
when resisting an anterior force to the tibia, is much higher than for the second system. A stiff graft will not produce any
posterior translation of the tibia and does not require high level of initial tensioning.
The TLS system corresponds exactly to the second graft system described hereabove. The 4 strands closed loop graft made
with the semi tendinosus alone, as described in the TLS technique, produces a short stiff graft which should just be inserted
into the bone sockets without applying any high pretension as advised in some other techniques.
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The TLS fixation compared to three other currently used ACL graft
Tibial fixation systems - Mechanical testing
Dr M. Collette, Dr X. Cassard, Dr H. Lanternier, Dr H. Robert, Dr T. de Polignac, Dr M. Bowen

Introduction
The results of the preliminary mechanical tests done in 2002 (Critt-Charleville. June 2002) using the TLS fixation, were really outstanding compared to the results already published with other systems. However, these first tests were done using
the TLS screw only, which thereafter made difficult or impossible an adequate comparison between the TLS results to the
published results of other systems because of quite different experimental conditions.
The aim of this experimental work was to compare the mechanical performance of four ACL tibial graft fixation systems,
including TLS, all submitted to the same experimental conditions according to Coleridge and Amis protocol*.

Material and methods
Half length ACL grafts were made using human hamstring tendons fixed into tibial porcine bone using 4 currently used tibial
fixation (TLS PEEK screw, Delta screw, WasherLoc spike , and TightRope Reverse) according to the technique described by each
respective supplier. In the TLS system, a pretension of 500 N less than 30 seconds was applied. 8 specimens were prepared with
each fixation and tested.
Each specimen was mounted to a traction machine (Bionix II from MTS) aligning the tibial tunnel with the traction axis (worse
traction scenario). Each graft specimen was pulled manually until reaching an initial tension of 70 Newtons and then fixed. 1000
cycles of traction (from 70 to 220 N.) were then applied to the graft at the speed of 1,33HZ (80 cycles/min). After the cyclic loading,
the graft was maintained at its initial tension (70N) for ten seconds and then pulled to rupture.
Each specimen elongation rate was recorded (final length at 70N – initial length at 70 N) as well as the yield load before rupture.
12 specimens of semi tendinosus were prepared according to the TLS method and each graft loop submitted to the same
protocol by fixing one loop’s end to the bottom of the machine and pulling through the other loop end.

Results
Elongation rate (mm): TLS: 1,23 ± 0,37 / Delta :4,89 ± 11,25 / Washer lock: 5,17 ± 2,59 / Tight rope : 5,5 ± 1,39 / tendon alone : 1,58 ± O,48
Failure load (N): TLS: 944 ± 246) / Delta: 842 ± 394 / TightRope: 567 ± 122 / WasherLoc: 511 ± 95 / tendon alone: 1369 ± 393

Discussion
Compared to the other tested systems, the TLS fixation has proved to be the most resistant to pull out stress. No one specimen failed during the cyclic loading test.
The Delta screw was found to be somewhat unpredictable as some specimens provided very high mechanical performance
but some others produced very poor results.
The results of the WasherLoc system were found to be well beyond the published results that were suggesting it was the best
fixation available on the market.
The TightRope system provided quite fair results for failure load but invariably showed an unacceptable rate of lengthening
with the increasing number of cycles.
The tendon loop tests results have again demonstrated that the TLS technique of graft preparation provides in every case a
very high level of resistance, confirming the results of the 2002 preliminary tests.
The similar amount of lengthening of the tendon alone compared to the tendon plus TLS fixation, shows that the observed
lengthening is due to the graft elongation itself rather than to a possible fixation slippage.
* Coleridge SD, Amis AA. KSSTA 2004 ; 12 : 391-97
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Comparative results
Patrick Birmingham - USA

Purpose
To evaluate anterior tibial displacement, ligament reconstruction stiffness, and graft tunnel motion for two different quadrupled hamstring anterior cruciate ligament (ACL) reconstruction techniques. One method used a single tendon (semitendonosis), inside-out, partially retro-reamed short tunnel technique with dual cortically based tape and screw fixation. The
comparison method used the standard two tendon quadrupled hamstring cortically based fixation button and bio-screw
technique.

Methods
A matched pair of knees was used for the two techniques. For the tape and screw technique the semitendonosis tendon was
quadrupled to a 45mm length and used to reconstruct the ACL with an 8mmx10mm femoral tunnel and a 9mm x 15mm tibial tunnel. The graft was suspended with nonabsorbable tapes which were fixed to both cortices with titanium interference
screws. The cortical button technique was done in standard fashion with both hamstring tendons doubled and the ACL reconstructed with 7mm tunnels in the femur and tibial, and a 6mmx20mm bio-absorbable interference screw in each tunnel.
Anterior tibial displacement was tested on an MTS at both 80 degrees and 60 degrees of flexion and with 100N of anterior
directed load. Stiffness was then calculated for each position using the slope of the hysteresis curve. Graft tunnel motion
was measured by taking lateral x-rays with knee at 60 degrees of flexion with anterior loads of 0N and 100N. Differences in
position of radio-opaque glass beads sewn into each hamstring graft were then measured between the two anterior loads
to estimate graft tunnel motion and graft deformation in the tunnel.

Results
The tape and screw fixation technique had significantly less anterior displacement at both 80 degrees (2.13mm versus
4.45mm) and 60 degrees (2.21mm versus 8.47mm) of flexion as compared to the fixation button technique. The tape and
screw reconstruction was also significantly stiffer at both 80 degrees (48.7N/mm versus 30.8N/mm) and 60 degrees (53.1N/
mm versus 33.1N/mm) than the comparison. The motion of the graft within the tunnel was also less for the tape and screw
technique for both the tibia (0.039mm versus 0.435mm) and the femur (0.174mm versus 0.732mm). The deformation of the
graft within the tunnel was also less for the tape and screw technique for both the tibia (0.012mm versus 0.76mm) and the
femur (-0.077mm versus 0.195mm). In addition, the graft diameter of the tape and screw technique was 8mm and 9mm,
where as for the other technique the diameter was 7mm.

Conclusions
The tape and screw single tendon short tunnel technique had less anterior displacement, greater stiffness, less graft tunnel
motion and deformation, and a larger graft than the standard cortical button technique. This indicates that this tendon and
bone preserving hamstring technique is biomechanically superior to hamstring reconstruction with a cortical button and
bio-screw.
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ANTERIOR CRUCIATE LIGAMENTOPLASTY IN CHILDREN WITH THE TLS TECHNIQUE MODIFIED FOR PAEDIATRIC USE:
PRELIMINARY RESULTS WITH A MINIMUM OF TWO YEARS FOLLOW-UP
Étienne CAVAIGNAC*, Dr Xavier CASSARD**

Introduction
The evolution in terms of secondary meniscal lesions in rupture of the anterior cruciate ligament (ACL) is well known. This
evolution towards meniscal lesions is all the more rapid in children where diagnosis is often delayed, where orthopaedic
treatment is frequently proposed with poor compliance, and where knee instability is not always reported by the child.
The purpose of ACL ligamentoplasty in the child is to re-establish stability thus preventing secondary meniscal lesions and
arthritis, without interfering with growth.
The cartilage growth plates of the distal femur and the proximal tibia are responsible for 65% of the growth of the lower limb.
A lesion in them may result in epiphysiodesis which may be responsible for retarded growth or an angle deformation.
Different technical solutions related to the growth plate can be found in the literature; some authors cross it employing
an adult type technique (Airchroft JBJS 2002), others avoid it (Clocheville technique, Arthroscopy), while others again use
intra-epiphyseal techniques for the femur and tibia (Anderson JBJS 2003). In order to adapt the TLS concept to paediatric
constraints we decided on the intra-epiphyseal solution for the femur and a transphyseal solution for the tibia. The residual
growth potential guides the indication: the balance must be between the risk of epiphysiodesis and obtaining isometry. In
a mixed approach such as ours, there are a number of technical constraints for which the TLS system seemed to be suitable.
Indeed the transphyseal tunnel is small (4.5 mm diameter), vertical (tibial guide at 60°), it is not empty (4 stranded tendon
graft and TLS strip) but is not crossed by an osteosynthesis system (the TLS screw is some distance away). In the femur, the
small diameter tunnel allows passage away from the growth plate, and manual retrograde reaming results in no heating
in contact with the fragile perichondral ring. A per-operative check using an image intensifier is performed systematically
when producing the tunnels.

ObjectiVE
The main objective was to evaluate tolerance in terms of growth to the modified paediatric TLS technique, intra-epiphyseal
in the femur and transphyseal in the tibia.
The secondary objective of this retrospective study was to determine the proportion of secondary meniscal lesions and
proportion of ligamentoplasty failures.

Material and methods
This was a single surgeon, single centre, retrospective study. Patients were included who had open growth plates and had had
a ligamentoplasty using the TLS technique with a minimum of two years follow-up. The series consisted of 30 children (11 girls,
19 boys), with a mean age at the time of surgery of 13 years (9 – 15 years old). The mean length of time between the accident (in
all cases a sports accident) and surgery was 14.8 months. The surgical technique was always the same: intra-epiphyseal in the
femur and transphyseal in the tibia, the graft was taken from the homolateral semitendinosus folded into four strands (ST4), and
fixation onto the TLS strips was variable. It was provided by TLS in 11 cases, by 7x25 resorbable interference screws .
The clinical evaluation focused on efficacy (resumption of sport, signs of instability, recurrence of rupture) and tolerance (unequal limb length or axis defect). Tolerance to the treatment was evaluated by telemetry of the legs at the last visit.
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REsults
At the last follow-up (mean of 3 years), all the children had closed growth plates. No patient presented secondary meniscus
lesions. No patient presented a clinical axis defect or unequal leg length. X-ray measurements (HKA angle, measurement of
length) were similar for the two sides. 2 patients had to be re-operated: one for rupture during a sporting trauma 2 years
after the initial surgery and one at 6 months for necrosis of the graft. In these two patients a revision ligamentoplasty was
performed with the patellar tendon reusing the same tunnels. All of them resumed a sporting activity at least at an equivalent level. There were no secondary meniscal lesions.

Discussion
The TLS system with an intra-epiphyseal technique in the femur and a transphyseal technique in the tibia is a suitable solution for the special requirements of paediatrics. Indeed no epiphysiodesis occurred. The results in terms of tolerance are comparable with data in the literature. These were the first 30 cases in which the paediatric modified TLS technique was used. A
prospective evaluation with a longer follow-up will be necessary to provide precise evaluation of this technique.

*Service d’Orthopédie Pédiatrique, CHU Purpan, 31059 TOULOUSE
** Clinique des Cèdres, 31700 CORNEBARRIEU
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Study of a continuous series of 90 patients undergoing surgery
for complete rupture of the ACL using the TLS technique.
Analysis of the operating technique and early results.
F. GOUGEON in Lille and the French North Knee Group

The aim of this work was to evaluate the operating technique and the short-term results of a single-surgeon continuous
series of anterior cruciate ligament ligamentoplasties using the TLS technique.

PATIENTS AND METHODS
Between 31/03/2009 and 20/04/2011, 90 patients underwent surgery using this technique. The patients were 67 men and 23
women with a mean age of 32 years (between 13 and 54 years of age). The mean height of the patients was 176 cm (between
155 and 197 cm). The mean weight was 78 kg, between 49 and 107 kg. The mean time from the accident to surgery was 40
months (minimum 1 month, maximum 441 months). In 60 cases the accident occurred during a sports activity (essentially
skiing and football) while 30 cases involved a non-sporting accident. Of the sportsmen or women, 20 took part in low level
competitive sport (there were no high level competitors) and 31 played sport for pleasure. The mean number of times the
knee gave way pre-operatively was 2.4 (from 1 to 20). 46 patients presented a large Lachman testmovement, the others a
lesser Lachman test result and/or a positive pivot shift test. Mean pre-operative flexion was 128°. One patient was in meniscal
locking at the time of surgery.
The mean duration of surgery including meniscus procedures was 75 minutes (from 40 to 153 min.). The graft material was
obtained by an internal horizontal incision 20 to 30 mm long, 5 cm below the joint space. In 6 cases, the material harvested
concerned the semitendinosus and the gracilis. The ligamentoplasties were always performed using arthroscopy with 2
puncture points, anterior-medial and anterior-lateral. The femoral fixation required a 10 mm external counterincision. 8 patients presented a bimeniscal lesion. 28 patients presented a medial meniscal lesion (10 bucket-handle tears, 6 peripheral disinsertions, 11 traumatic or degenerative lesions). 27 partial resections were performed, and 2 reinsertions were undertaken.
28 patients presented a lesion of the external meniscus (10 benign lesions, 14 lesions with mobilisation of a flap or bucket
handle, 4 degenerative lesions) that had led to 27 partial resections. No reinsertion of the lateral meniscus was performed.
The 4 strands of the transplant were sutured using the standard technique. 21 of the condylar tunnels were 7 mm in diameter, 36 were 8 mm, 22 were 9 mm, and 10 were 6 mm. The location of the tunnel was at 10 o’clock in 32 cases and 11 o’clock
in 28 cases. 3 of the condylar tunnels were 7 mm in diameter, 27 were 8 mm, 36 were 9 mm and 20 were 10 mm . In 80 cases
inserting the transplant was simple. In 8 cases insertion of the transplant was difficult, but proved to be possible without
lesion to the transplant or mechanical complication. Fixation in the bone tunnels was with 10 mm tape locking screws (TLS)
except in 2 cases (size 12). No additional fixation was necessary.

RESULTS
Complications
Three patients in this series presented an acute inflammatory syndrome early or relatively early post-operatively. The symptoms were fever and swelling of the knee. CRP remained normal. Evolution was spontaneously simple after or without knee
puncture. This complication is benign despite its impressive character and did not change the evolution in the long-term.
One patient presented sural phlebitis with no secondary complication. There was no sepsis or mechanical complication. One
patient had to be cannulated due to urine retention.
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Results at the time of discharge from hospital
The mean duration of hospitalisation was 4.26 days (from 1 to 9 days). On discharge, the mobility of the knee was 90° (minimum 50°, maximum 100°). Only 2 patients presented a flexion deformity. On discharge, 18 patients were admitted to a
rehabilitation centre for various reasons (distance from or lack of availability of a physiotherapist, express request by patients
for the youngest patients etc.). In all the other cases physiotherapy was performed at home by a physiotherapist following
a protocol given to the patient during a preoperative consultation with a rehabilitation doctor who monitored the patient
post-operatively. Although in theory the patient could be admitted to a physiotherapy centre at any time if the situation did
not advance correctly (impossible to follow the protocol), this option was only used once in the case of persistent flexion
deformity.
Results: At a mean follow-up time of 3 months, 94% of patients were very satisfied (74%) or satisfied (20%). In all but one case,
the positive result in the Lachman test had disappeared. 44 patients no longer had any pain, 28 had occasional moderate
pain. 84% of patients had an unlimited walking range. 65% of patients no longer had any intra-articular effusion, while 17%
had an intermittent effusion and 18% frequent or continuous effusion. Mean flexion was 124° (from 90 to 145°). 15 patients
had a flexion deformity of 15 to 10°.
At a mean follow-up time of 6 months, 78% of patients were very satisfied (67%) or satisfied (12%). In one case, a positive
result in the Lachman test had recurred (anatomical failure). 4% presented a result in the Lachman test with a delayed hard
end-stop. 60% of patients no longer had any pain, 35% had occasional moderate pain. 95% of patients had an unlimited
walking range. 83% of patients no longer had any effusion, 16% presented occasional or permanent effusion. Mean flexion
was 131° (from 100 to 145°). Only 1 patient retained a flexion deformity of approximately 5°.

DISCUSSION
The TLS ligamentoplasty technique has been technically reliable and effective. Performing the technique is very simple and
surgical incidents have been rare. We have not been able to explain the occurrence of the inflammatory episodes, the first
of which was treated by articular lavage while the others evolved favourably spontaneously. Their clinical picture is nevertheless worrying for those who do not know this post-operative incident. The results were excellent in almost all cases (1
anatomical failure in 90 patients). The stability of the anatomical result over time remains to be evaluated.
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Results of 50 patients at 2 years FU
Rebecca BOISSIN – ST ETIENNE

INTRODUCTION
We have evaluated a recent technique for ligamentoplasty of the anterior cruciate ligament (LCA) using a short graft from a
single hamstring muscle, the semitendinosus, and a fixation system with no direct contact with the transplant: the TLS (tape
locking screw) system. Our study aimed to evaluate the functional results, the social and professional consequences, muscle
recovery and the means of fixation.

MATERIAL AND METHOD
50 patients with isolated chronic laxity, with a mean age of 25.6 years and included prospectively, underwent intra-articular
ligamentoplasty by arthroscopy, performed by the same surgeon, using the semitendinosus and the TLS system.
Pre-operative and post-operative function was evaluated using the following scores: objective and subjective IKDC scores, SF.36
scores and KT-1000 arthrometric measurements.
The effects on muscles after 4, 6 and 12 months were assessed by isokinetic and ultrasound examinations.
X-rays and a CT-scan monitored the appearance of the bone tunnels after 6 and 12 months.
An immediately post-operative subjective assessment form was completed and a social and professional activities questionnaire 45 days after the operation.

RESULTS
One year post-operatively no patient had been lost to follow-up, but after 2 years two were lost to follow-up.
Two patients presented «early» recurrence of rupture during the first post-operative year and we had 5 other recurrences of
rupture during the following year.
The early recurrences of rupture occurred during sporting activity by sportsmen whose functional and isokinetic results allowed their returning to sporting activity at their former level 6 months after the operation (basketball: pro B [French second
division] and football: CFA [French amateur football championship]). In one of the patients the rupture occurred after seven
and a half months during an injury in a basketball match. The injury occurred in the second patient after ten months while
playing football. The 5 other ruptures occurred during sporting or daily activities without any obvious serious injury.
We investigated the causes of the failures. Imaging did not reveal any poor positioning of the tunnels or ballooning. After
ablation of the fixation material, the patients underwent revision by a patellar tendon procedure (Franke-Clancy type, out-in)
without any technical problem, and we used the tunnels that were present.
During the surgical revision we observed that the first patient had a rupture in the middle of the body, so that the cause of
failure seemed to be a new sports rupture.
For the others there was a rupture in the middle of the body and almost complete disappearance of the transplant. A sample
was taken for histological examination; this showed signs of necrosis. The most likely cause of failure seemed therefore to be
a problem of ligamentisation perhaps due to too aggressive physiotherapy and/or excessive tension in the transplant.
We had no other complications: no infection, no stiffness, no algodystrophy, no persistent pain or secondary meniscus lesion.
Subjective IKDC had improved significantly from 71.08 ± 12.03 [94.25-43.67] pre-operatively to 91.45 ± 9.6 [100-53.32] 1 year
post-operatively (p <0.0001).
Pre-operatively, the objective IKDC was B for 7 patients, C for 27 patients and D for 16 patients. The objective IKDC one year
post-operatively was A for 45 patients, B for 3 patients, and we had 2 IKDCs of D (the rupture recurrences).
All the patients had regained their previous level of activity according to the Arpège score and the overall evaluation was
satisfactory 1 year after the operation. Indeed, our patients were 30% 999 and 80% C or L.
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Quality of life improved after the ligamentoplasty with an SF.36 pre-operative score of 70.94 ± 13.87 [95-41] rising to 86.56 ±
9.33 [98-51] one year post-operatively (p <0.0001).
The mean differential laxity between the healthy and pathological knee was 4.86 mm ± 2.03 [10 mm-1 mm] preoperatively
and 0.78 ± 1.5 mm [4 mm-0 mm] post-operatively (p < 0.0001). We obtained excellent control of laxity (KT 1000 measurement) with this technique.
Amyotrophia of the quadriceps in post-operative treatment was very slight 6 months after the operation and had virtually
disappeared after a year. The mean difference in perimeter of the thigh between the healthy and pathological knee was 0.36
cm preoperatively, 0.22 cm at 6 months, and 1 year post-operatively the remaining difference was 0.15 cm.
Locking by the quadriceps returned at a mean of 2.5 days. Monopodal weight-bearing on the operated leg was possible at
a mean of 2.8 days.
After 7 months, all sporting patients had been able to resume their sport at their former level.
The mean duration of hospitalisation was 5 nights. Splinting was removed at a mean of 4 days after the operation, walking
sticks after 25 days and driving was possible at a mean of 27 days. The mean time off work was 69 days [140-30]. The mean
number of physiotherapy sessions was 31.6.
Isokinetic tests at 6 months found a deficiency of 17.74% in the quadriceps and 7.83% in the hamstrings; at 1 year, this was
8.1% and 3.91%, respectively.
Ultrasound showed little effect on the muscle. X-rays and CT-scans showed a mean deformation of 1 mm in 11 femoral and
22 tibial tunnels.

DISCUSSION
Muscle recovery was very satisfactory with residual deficiency of less than 20% at 6 months, so that sports could be resumed.
The clinical results were satisfactory, although unfortunately 7 ruptures recurred. These ruptures seemed to be due to faulty
ligamentisation. This ligamentisation problem seemed to us to have resulted from stress for too long or from excessive tension being applied on fitting the transplant. We did not, in fact, use a dynamometer and the tension applied by the «sardine
key» system may have been excessive.
We noted a socio-economic benefit.
The means of fixation used is reliable and the deformation seen after one year is minimal.
However questions remain concerning early enlargement of the tunnels and the long-term future of the non-resorbable
material.

CONCLUSION
The results of this technique are satisfactory, although ancillary instruments could still be improved. Following-up our series
after 5 years will mean changes in the tunnels can be monitored.
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Anterior cruciate ligament single bundle reconstruction with
four strands of the semitendinosus using the TLS technique.
Clinical results of a series of 74 knees
with a minimum of 18 months follow-up
H. Roberta, R. Limozinb, T. de Polignacc

a. Service d’orthopédie-traumatologie, centre hospitalier Nord Mayenne, 229, boulevard Paul-Lintier, 53100 Mayenne, France
b. Cabinet médical, 4 boulevard d’Estournel, 12000 Rodez, France
c. Clinique, service de chirurgie orthopédique, 4, chemin de la Tour-la-Reine, 74000 Annecy, France

The type of graft and the method of fixation in anterior cruciate ligament (ACL) ligamentoplasty remain a subject for debate.
The use of hamstring tendons reduces the morbidity of harvesting the graft relative to the patellar tendon but raises the
question of the immediate stability of the graft, depending on the method of fixation. We present the results of our experience with the Tape Locking Screw (TLS) technique which provides good post-operative fixation of the graft. The hypothesis
to be demonstrated was that the TLS technique provides results, in the short term, as good as those of the classic techniques
with the patellar tendon or hamstring tendons. This was a multicentre, continuous, prospective series of 82 patients operated on for a unilateral rupture of the ACL. Fifty-eight sportsmen and 24 sportswomen with a mean age of 29 years underwent
surgery performed by three surgeons in 2007.
The TLS technique is based on five fundamental principles: harvesting only the semitendinosus tendon, preparation of a
short four-stranded loop, strong pre-stressing of the loop, reaming of short femoral and tibial seating, screw fixation of each
end via an intermediate polyethylene terephthalate strip. Postoperatively, the knee has free flexion without splinting, weight-bearing is possible from the start. Seventy-four patients were followed up after a mean of 24 months (18 to 36 months).
The International Knee Documentation Committee (IKDC) subjective score rose from 68 to 92 points, the Lysholm score from
74 to 94 points, while 14% of the patients continued to experience moderate knee pain. The IKDC final objective was: A: 31%,
B: 43%, C: 23%, D: 3%. There were no general or infectious complications. Two patients had algodystrophy with functional
sequelae, and one patient had arthrofibrosis. The results are as good as those of the meta-analyses by Biau et al. in 2007 or
Lewis et al. in 2008.
The advantages of the TLS technique are: harvesting of only the semitendinosus, solid primary fixation and simple immediate subsequent steps. This short-term study should be confirmed by a review at five years and other clinical studies.

Level of evidence.—IV (French grading)
© 2011 Elsevier Masson SAS. All rights reserved
Corresponding author.
E-mail address: henri.robert@wanadoo.fr (H. Robert).
1877-0517/$ – see front matter © 2011 Elsevier Masson SAS. All rights reserved.
doi:10.1016/j.rcot.2011.03.027
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Single-Stage Anterior Cruciate Ligament Revision with quadrupled
semitendinosus tendon (TLS® system):
A Case-Control Series of Revision
of Failed Patellar Tendon Ligament Reconstructions
Serge Dojcinovic

Purpose
The purpose of this study was to investigate the clinical results of single-stage revision anterior cruciate ligament reconstruction (ACLR) after patellar tendon ligament failure.

Methods
The subjects comprised 18 patients who underwent revision ACLR after patellar ligament failure. All revisions were performed with quadrupled semitendinous tendon (TLS system). Clinical results were assessed at a mean of 2 years postoperatively, followed by comparison with the results of 18 primary ACLR selected as case-matched controls. Assessment included
the Lysholm score, International Knee Documentation Committee (IKDC) evaluation, instrumented laxity testing, and radiologic examination.

Results
Bone tunnel enlargement to 11 mm in diameter or greater was found in 10 of 20 revision ACLRs. However, favorable anteroposterior stability was obtained at final follow-up (1.4 ± 2.0 mm in revision ACLR group and 1.5 ± 1.5 mm in primary ACLR
group). The overall Lysholm score improved significantly from preoperatively to final follow-up, but the revision ACLR group
showed significantly worse results for the pain parameter than the primary ACLR group. The final IKDC results also showed
significant postoperative improvement, but the number of cases with grade C was significantly higher in the revision ACLR
group than in the primary ACLR group, which was attributed to radiologically confirmed osteoarthritis in the revision ACLR
group.

Conclusions
Single-stage revision ACLR with quadrupled semitendinous tendon graft after patellar ligament failure yielded favorable
results in terms of IKDC grade, Lysholm score, and anteroposterior stability. Inferior results for the radiologic and pain parameters of the IKDC and Lysholm scores were attributed to osteoarthritic changes inherent to the revision ACLR group.

Level of Evidence
Level III, therapeutic case-control study.
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FUNCTIONAL AND MUSCULAR RECOVERY AFTER ACL RECONSTRUCTION SURGERY:
STG VERSUS ST4-TLS COMPARISON 4 MONTHS POST-OPERATIVELY
Dr N. MOREL1*, Dr P. EDOUARD2, Dr F. DEPREY3, Dr C. SUPPER1, Pr F. BOYER1
Service de Médecine Physique et Réadaptation, Hôpital Sébastopol, CHU de Reims,
48 rue de Sébastopol, 51100 Reims
Service de Médecine Physique et de Réadaptation, Service de Médecine du Sport, LPE 4338,
CHU de Saint-Etienne, 42055 Saint-Etienne
3
Service de Chirurgie Orthopédique, Clinique Courlancy,
38 rue de Courlancy, 51100 Reims
1

2

Introduction
A technique for reconstructing the anterior cruciate ligament (ACL) has been recently developed using only the semitendinosus tendon, with a particular tunnelling and fixation process called the Tape Locking Screw® (TLS) system. This technique seems to offer advantages in terms of biomechanical strength compared with «classic» STG (semitendinosus-gracilis)
ligamentoplasty of the ACL. Immediate post-operative weight-bearing is allowed, without a splint immobilising the knee in
extension, giving rise to a probable short-term benefit particularly concerning muscle recovery of the hamstrings.

ObjectiVEs
To compare the results, 4 months post-operatively, of the clinical and isokinetic muscle evaluations of a group of patients
operated on using the TLS technique with a group of patients operated using the STG technique.

Method
A prospective study. Criteria for the inclusion of patients: regular practice of recreational or competitive sport (at least 3 times a week), rupture of the ACL related to their practice of sport, the wish to resume a sporting activity, ACL reconstruction
surgery by the same orthopaedic surgeon (FD). Four months after surgery each patient underwent a standardised clinical
and functional evaluation (including the Lysholm score, articular range, amyotrophia) and isokinetic muscle evaluation of
the extensors (Ext.) and flexors (Flex.) of the knee on a Cybex dynamometer ± at 60°, 120° and 180°/sec in concentric mode,
performed by the same rehabilitation doctor (NM) in an independent centre. The percentage reduction in strength of the
Ext. and Flex. was calculated from the following formula: strength on operated side/strength on healthy side.

REsults
Twenty patients had an STG between July and September 2009, and 20 patients a TLS between January and March 2010.
There was no significant difference between the 2 groups as far as age was concerned (STG 25.6 ± 7.9 years; TLS 29.6 ± 7.6
years), the time between the accident and surgery (STG 7.5 ± 8.2 months; TLS 4.3± 3.1 months), and the time between surgery and the post-operative examination (STG 102.1 ± 18.2 days; TLS 98.1 ± 2.1 days). The functional results (Lysholm score)
were significantly higher in the TLS group (STG 91.5 ± 6.9; TLS 98.1 ± 2.1). Recovery of flexion of the knee and of volume of
the thigh was significantly higher in the TLS group: passive flexion of the knee (STG 133.5 ± 7.1°; TLS 141.8 ± 5.9°), difference
in perimeter of the thigh (STG 3.53 ± 1.22 cm; TLS 1.85 ±0.63 cm). The percentage Flex. deficit was significantly lower in the
TLS group (STG 11.1 ± 12.1%; TLS 1.3 ± 8.9%), but there was no difference for the Ext. (STG 25.1 ± 10%; TLS 19.9 ± 9.8%).

Conclusion
Four months after the operation, the muscle and functional analytical results were better in the TLS group. This recent reconstruction technique seems therefore to provide short-term advantages; other studies must be performed to evaluate
long-term results.

*Auteur correspondant : Dr Nicolas MOREL, Service de Médecine Physique et de Réadaptation,
Hôpital Sébastopol, CHU de Reims, 48 rue de Sébastopol, 51100 Reims.
Tél. : 03 26 78 42 60 - Email: nicomorel@hotmail.com
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Knee and shoulder orthopaedic consultant at County Hospital
Ryhov in the town of Jonkoping Sweden.
MD Robert Ihrman

Cryotherapy (the use of cooling and compression) is an old and well established way to treat acute trauma:
• In many cases it is based on clinical and empirical evidence.
• Few controlled studies in which cryotherapy is evaluated.
Cryotherapy is today used:
• In sports
• In heart surgery
• After orthopedic surgery
• After brain surgery
MD Robert Ihrman will give his aspects on:
• Indications when to use cold therapy
• How to use cryotherapy
• Benefits for the patient
• What to use – different kind of cryotherapy products.
• Complications and contraindications
A pilot study at Ryhov County Hospital will be presented.
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Current rehabilitation protocol
Marc Forton

The performance of the TLS system provides the possibility of starting physiotherapy very soon after the operation.
At the request of the patients on whom we have operated, we propose an individual self-applied physiotherapy and selfassessment programme for the immediate post-operative period, from the 1st to the 21st day.
By the time he or she returns home, the patient must be aware of the concrete, simple instructions necessary for his/her implant to become consolidated. The patient can however already manage the first physiotherapy stages and has been warned
of the dangers which he/she agrees to avoid.
His/Her involvement concerns the trophicity of the operated knee, recovery of the range of articular movement, muscle
recovery, walking and proprioception.
After this period, informed by the surgeon, the physiotherapist will provide personalised monitoring, observing the protocol
and the restrictions imposed by the ligamentoplasty.
A timetable concerning functioning should be used that is based on regular assessment.
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The place of physiotherapy in ACL ligamentoplasty
using the TLS® technique®
Henri Robert, Noémie Huetz, C. H. Nord Mayenne, 53100, Mayenne
henri.robert@wanadoo.fr

Introduction
Many recent articles have supported post-op. personal physiotherapy as opposed to classic physiotherapy in a rehabilitation
centre or with a physiotherapist..
Objective : To define the place for immediate or secondary personal physiotherapy, or by a physiotherapist, and its modalities.
Hypothesis : Self-applied personal physiotherapy gives as good results as classic physiotherapy in selected patients.

Material and Methods
Continuous non-randomised prospective series of 76 patients who underwent surgery with a classic TLS technique with a
«mid to mid» central bundle, reviewed at 1, 3, 6, 9 and 12 months.
- 38 patients had physiotherapy from the start with a physiotherapist in private practice.
- 38 patients performed their physiotherapy on their own for 1 month. If the results were satisfactory (flexion > 105° and
absence of flexion deformity) they continued on their own, otherwise they were entrusted to a physiotherapist.
Inclusion criteria: All ligamentoplasties for a unilateral rupture, operated on in 2009 ;
Exclusion criteria: Contralateral damage, revision, ligamentoplasty of an AM or PL bundle ;
Principles of physiotherapy with a physiotherapist: Walking and giving up the use of walking sticks, flexion work,
taking action against flexion deformity, work in a closed chain, proprioceptive work. On average 21 sessions took place ;
Principles of personal physiotherapy: Free walking, squatting, rolling on the feet, active squashing of the knee.
All the exercises are demonstrated on the starting day by the physiotherapist then by the surgeon and are repeated
each day, at least 10 times at three times during the day, morning, noon and evening. A demonstration film is
available on the site: www.orthopedie53.com ;
Monitoring criteria: Pain, angles of flexion and extension, volume of the knee and thigh, differential laxity at 134 N
with the GNRB®

REsults
All the patients included were reviewed and monitored up to 6 months. Of the 38 patients in personal physiotherapy, 12 had
secondary physiotherapy because of a flexion < 105° or a flexion deformity > 5°.

Table of results at 1, 3 and 6 months
1 month post-op

Angle of flexion

Angle of extension

With physiotherapist (38)

105° ± 16°

-5,2°

Personal physiotherapy (38)

104,5° ± 22°

-5°

3 months post-op

Angle of flexion

Angle of extension

Knee

Thigh

With physiotherapist (38)

129°

-0,4°

+0,6 cm

-2,1 cm

2

physiotherapy (12)

118°

-0,8°

+0,6 cm

-1,8 cm

Personal physiotherapy (26)

129°

0°

+0,6 cm

-2 cm

6 months post-op

Angle of flexion

Angle of extension

Knee

Thigh

With physiotherapist (38)

135°

0°

+0,4 cm

-1,4 cm

2

physiotherapy (12)

136°

0°

+0,2 cm

-1 cm

Personal physiotherapy (26)

133°

0°

+0,4 cm

-1,2 cm

ndary

ndary
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Discussion
At 1 month, the results seem to be identical between the 2 groups – personal physiotherapy or with a physiotherapist – but
in fact in the personal group there is a sub-group (15 patients) for whom secondary physiotherapy (a mean of 14 sessions)
was undertaken because of flexion < 105° or a flexion deformity > 5°. The results improve in the 3 groups at 3 months but
remain lower in the «secondary physiotherapy» group and are identical at 6 months in the 3 groups. There seems to be a
group of patients who, by apprehension or poor compliance, had early personal physiotherapy results which were judged
to be inadequate. The respective laxities in the 3 groups – immediate physiotherapy, secondary physiotherapy, personal
physiotherapy – were 1.8 mm, 1 mm and 1.4 mm. The differences are not significant.
Analysis of the literature (Grant JA).
Randomised study of 88 ligamentoplasties with the patellar tendon, excluding high level sportsmen and women: 40 patients
undergoing personal physiotherapy and 48 patients with physiotherapists in private practice. The patients were reviewed
3 years after the operation. There was no difference on 3 objective criteria: mobility, muscle strength, laxity, but a better
quality of life score in the personal physiotherapy group. The authors conclude: «Home rehabilitation is safe, effective and
cost-effective in this population.»
Strong points of our study:
Single centre, single technique, single operator. All the patients were reviewed at a minimum of 6 months.
Limitations :
No randomisation.
Confirmation of the hypothesis:
Personal physiotherapy in motivated, confident, serious patients gives as good results as those obtained with immediate
physiotherapy by a physiotherapist.
There is still a place for the physiotherapist in taking immediate charge of ACL lesions in the absence of surgery, with patients
who do not comply well and for improving athletic performance after about 5 or 6 months.

Conclusion
2/3 patients who undergo ligamentoplasty of the ACL by the TLS® technique can follow an immediate personal physiotherapy programme and if progress is favourable it can be continued; if not a physiotherapist will take over from the 1st month.
Further studies are necessary to confirm these first results.
Bibliography: Grant JA, Mohtadi NGH. Am J Sports Med 2010 ; 38 : 1389-1394
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MISE EN TENSION DE LA GREFFE
Dr Jean Jacques Lallement - Troyes

Tensioning the graft occurs in two stages, firstly on the work surface then in the knee itself.

On the work surface
The graft made from the semitendinosus is put under 50 kg tension for 1 minute.
A tension of 50 kg may seem excessive, but in fact represents 12.5 kg per strand. In daily life and during sport, the semitendinosus is subjected to much greater tension.
The objective of this first tensioning is to equalise the strands, shape them and pretension the graft to avoid its secondary
distension in the knee.

In the knee
There is no point in stretching the graft to a maximum: this may have a negative effect on the collagen fibres.
The graft is introduced into the joint and the two ends are introduced into the corresponding bone tunnels. The suture
threads at the ends of the graft indicate the penetration of the ligament into the tunnels: 10 mm in the femur, 15 to 20 mm
in the tibia.
In the first instance the graft is fixed in the femoral tunnel.
Then the graft is introduced into the tibial tunnel. The so-called «sardine-key» manoeuvre greatly stretches the graft which
is not helpful. Putting the ligament under tension once to ensure that it is straight, and releasing the tension, is sufficient. A
flexion-extension movement checked with the arthroscope should then show that there is no change in length. The lack of
any such change is checked from the suture thread and above all the position of this circular thread can be located relative
to the tibial entry orifice. The tibial strips are fixed in this position with a screw, with the knee in 10 degrees of flexion.
The ligament is thus not put under tension but simply «fitted» into the joint.
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TLS – THE EARLY WELSH EXPERIENCE
Stuart Roy
The Royal Glamorgan Hospital

BACKGROUND
Rupture of the Anterior Cruciate Ligament ( ACL)is a common injury. Extrapolating from the Swedish Knee Ligament Register
it is estimated that there are approximately 1000 such injuries per year in Wales. Up to now, it has been common practice in
the UK and Wales to take both Semitendinosis and Gracilis and fashion a 4-strand graft when using hamstring autograft for
ACL reconstruction. Using the TLS system requires only 1 tendon to be harvested and utilises an “all-inside” tunnel technique.

AIMS
To present the author’s results of the first 20 cases of using TLS for ACL reconstruction of the knee.

METHODS
Through a combination of a retrospective analysis of the learning curve and a more recent prospective analysis of this technique the author will discuss his experience of this new technique.

RESULTS
Will be presented in detail at the meeting in Aneccy. There has been 1 infection to date ( treated successfully with graft preservation ), no revisions for graft/hardware failure and good subjective and objective outcomes to date.

CONCLUSIONS
The early results of this new technique are encouraging for the author. Further experience and careful analysis is needed.
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The first year of experience with TLS at Hospital
for Special Surgery in New York
Michael MAYNARD MD

The first TLS ACL procedure was performed at Hospital for Special Surgery in New York City on 9/20/2010 by MJ Maynard MD
with the assistance of H. Lanternier MD. Since that time, 18 procedures have been accomplished: 16 by MJ Maynard MD and
2 by RF Warren MD. This presentation reviews MJ Maynard’s experience with the learning curve associated with TLS/CoLS
technique and the short-term clinical results experienced by his patients.
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Simultaneous reconstruction of the anterior cruciate ligament
and the popliteus tendon with use of TLS system.
Marcin Sergiew MD Phd, Jacek Kaczmarczyk MD Phd
Lech Wierusz Rehabilitation and Orthopaedic Center of Świebodzin, POLOGNE

The aim of this study was to assess the value of simultaneous reconstruction of the anterior cruciate ligament (ACL) and
the popliteus tendon (PLT) with use of TLS system (FHOrthopedics S.A.S.). From 2008 to 2010 21 patients with the total ACL
rupture and the accompanying total PLT rupture were involved into the study. 14 patients had the accompanying meniscal
lesions which were treated by meniscectomy during the same procedure. The use of TLS system allows for the particular
grafts preparation from semitentinosus and gracilis tendons and makes this simultaneous procedure possible. The particular
stress was put on the graft preparation and the procedure technique for the PLT reconstruction. The results in The Lysholm
Knee Scale were 46-58/100 before the procedure and 84-88/100 at the 12 months follow-up. Simultaneous reconstruction of
ACL and PLT with use of TLS system seems to be a valuable option in the multiligament knee injury.
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