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a. Tibial jig placement b. Stabiliser pin insertion c. Tibial drilling d. Tibial wire loop insertion

e. Femoral drilling f. Femoral wire insertion g. Inserting the LARS ligament h. Fixation

Operative summary
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LARS is a range of versatile synthetic ligament augmentation and reconstruction 
devices. From intra or extra-articular reconstruction of ruptured ligaments in the knee, 
to tendon repairs such as Achilles tendon and rotator cuff tears, LARS is suitable for a 
wide variety of applications.

The LARS ligament is used as an internal fixation device, providing immediate stability 
and allowing restoration of knee function by re-centring the knee. The intra-articular 
longitudinal fibres resist fatigue and allow fibroblastic in-growth1, 2, 3, 4, 5, whilst the 
extra-articular woven fibres provide strength and resistance to elongation3, 4, 5. 
LARS can be used in conjunction with the remnants of the ruptured ligament, or as 
reinforcement of an autologous reconstruction. In both cases, LARS protects the 
original ligament tissues during the immediate post-operative period, particularly in 
instances where an excess of traction would otherwise elongate the tissue.

Indications

LARS ligaments can be considered for:

 ■ Acute (less than 3 weeks old) cruciate ligament injuries

 ■ Multiple ligament injuries

 ■ Late or chronic injuries where a good stump of ligament remains with evidence of 
vascularity 

LARS synthetic ligament composition 

Mechanical in vivo tests for resistance, fatigue and creep have shown that LARS 
ligaments are highly effective ligament reconstruction and augmentation devices and 
clinical results are excellent3, 6, 7, 8. 

LARS ligaments are manufactured in a range of sizes, with various numbers of 
longitudinal fibres corresponding to varying resistance to elongation and tensile 
strength. The strength of LARS ligaments is approximately 1,500N for 30 fibres, 
2,500N for 60 fibres, 3,600N for 80 fibres and 4,700N for 100 fibres3.

General considerations

LARS ligaments must always be placed in an anatomical and isometric position 
within the joint. During the positioning of the ligament it is essential to avoid any 
abrasion within the joint or obstruction such as wall or notch impingement, or with 
other surrounding tissues, as this may lead to wear of the ligament fibres4, 5, 7. It is 
also important to avoid placing the intra-articular portion of the LARS ligament within 
the tunnels or at the tunnel edges as these fibres are more prone to damage due to 
rubbing against sharp bony edges. At least 2mm of the extra-articular fibres should 
be visible outside the tunnel entrance, to minimise risk of long-term wear of the 
ligament.

Acute angles must also be avoided during the drilling of bony tunnels. The diameter of 
the bony tunnels must correspond to the specific technique for each type of ligament 
and should typically be as small as possible to encourage bony tissue in-growth.

Due to the stiffness of a LARS ligament it is crucial to implant the ligament in an 
isometric and anatomic position with final fixation at the angle where the ligament 
is longest to avoid any excessive strain on the ligament fibres. To this effect, LARS 
ligaments should not be over-tensioned during fixation as this will restrict motion and 
cause undue strain on the ligament. The tension should not be more than that of the 
repaired anatomic ligament.

The fixation of the ligament is carried out using dedicated cannulated interference 
screws, which do not damage the ligament and provide maximum contact with 
the tunnel wall.  As a general rule, the interference screw size should be at least 
1mm bigger than the tunnel size and its length should be the longest permissible, 
dependent on tunnel length. Secondary fixation with an additional screw or staple 
is recommended for the tibia. In order to avoid irritation of surrounding soft tissue, 
fixation of the ligament extremities must be extra-articular, with the screw edge fixed 
and ligament cut flush with the bone periphery. The use of non-resorbable screws is 
not recommended with the LARS ligament.

Overview
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LARS in PCL reconstruction

There are two LARS ligament sizes for PCL reconstructions with varying strength and 
tunnel diameters. In single bundle PCL reconstructions, PC80 is recommended. In 
double bundle PCL reconstructions, a PC80 should be used to reconstruct the antero-
lateral bundle and a PC60 or PC80 used to reconstruct the postero-medial bundle. 

Ligaments Strength (N) Tunnel ø (mm) Ligament ø (mm) Screw size (mm)

PC60 2500 6.0 6.5 7.0 - 8.0

PC80 3500 6.0 or 7.5 7.7 7.0 - 9.0

A LARS PCL is comprised of a 40mm long intra-articular portion consisting of longitudinal 
parallel fibres only with two intraosseous portions. These portions are composed of the 
same fibres bound together by transverse fibres via a warp knitting process. Maximum 
strain before rupture of a LARS PCL is 9.8%, which is approximately 4mm3.

An acute reconstruction is generally recommended. In severe chronic cases, combined 
instabilities and revisions, an open technique should be employed. For chronic cases, a 
double bundle reconstruction is recommended as this allows knee stabilisation through 
range of motion. In the latter instance, the posterior displacement of the tibia is controlled 
by the antero-lateral bundle in flexion and by the postero-medial bundle in extension. 

Operative set-up

The use of an image intensifier (C-arm) is crucial to check the placement of the tibial jig 
and to confirm the precise isometric position for the femoral tunnel.

Place the patient in the supine position, with the thigh in a knee holder which is placed 
with the tourniquet as proximal as possible. The knee must be able to be positioned in 
full extension and 100°-110° of flexion.

Do not use an arthroscopic pump in acute cases. 

Blumensaat’s line

40%
C

D

E

Femoral positioning in single bundle LARS PCL reconstruction

It is recommended that point E be used for femoral tunnel position in a single 
bundle PCL reconstruction. Point E corresponds to 40% of a line drawn parallel 
to the Blumensaat’s line and passes through the most prominent point of the 
posterior condyle on an X-ray when the two condyles are superimposed; this can 
also be done intra-operatively on an image intensifier.

Ogata’s points, D and C, denote insertion positions for a double bundle PCL 
reconstruction.

LARS™ PCL
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Step 1. Tibial jig placement

The knee should be flexed to 90°. The tibial jig should 
be assembled with the appropriately sized 6mm drill 
guide, the spatula and the stabiliser pin guide.

The spatula of the jig should be inserted into the knee 
via a medial parapatellar portal 1-2cm above the lower 
extremity of the patella. This should pass medial to the 
ACL and behind the tibia in the midline, pushed back 
until its stem lies on the roof of the notch. This should 
be confirmed under an image intensifier.

Note: In a small notch the femoral tunnel may be 
drilled first and protected with a telescopic tube 
prior to drilling the tibial tunnel. This avoids the 
tibial wire loop obstructing the femoral tunnel 
drilling. 

Step 2. Stabiliser pin insertion

Once the alignment is confirmed the stabiliser 
pin should be inserted, up to the indent mark, 
perpendicular to the tibial crest and parallel to the tibial 
plateau, approximately 2cm below it. This should be 
checked under an image intensifier. 

Note: Care should be taken to insert the stabiliser 
pin only up to the engraved mark so as to ensure  
it does not obstruct the tibial drill.  
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Step 3. Tibial drilling

The sharp 6mm drill should be driven through with 
the drill tip towards the spatula. The image intensifier 
should be used to confirm completion of this step and 
to check the stabiliser pin and drill do not converge. 

Repeat the process with the 6mm cannulated drill 
making sure it has contact with the spatula at the back 
of the knee. The drill should be moved back and forth 
to remove any bony debris. 

Step 4. Tibial wire loop insertion

The cannulated wire passer should be introduced into 
the drill guide with the flag pointing down, as shown, 
to ensure the distal end of the wire passer is aligned 
correctly with the tibial jig spatula. A wire loop should 
then be passed into the cannulated wire passer, into 
the spatula at the back of the knee, and exiting out of 
the top of the jig. This can be confirmed on the image 
intensifier.

Note: If it is difficult to insert the wire loop, artery 
forceps may be placed on the wire loop 1cm from 
the flag, and steady pressure applied to advance 
the wire loop.

LARS™ PCL
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Step 5. Tibial jig disassembly 

The jig should be dismantled carefully, securing the 
tibial wire end to prevent it from moving. Clip the wire 
loop that exits from the medial portal to the other end 
to prevent impediment within the notch as the femoral 
tunnel is drilled. 

Step 6. Femoral tunnel positioning

As directed on page 5 a single bundle reconstruction 
should be centred at point E. 

A sharp K-wire is inserted at the correct isometric  
point E using an image intensifier. This may be done 
using an outside-in (please see appendix B), or an 
inside-out technique by introducing the K-wire directly 
through a lateral portal towards point E.

Step 7. Femoral drilling

The blunt 6mm cannulated drill should be driven over 
the K-wire to create the femoral tunnel. The K-wire 
can be kept in place to allow an easier passage of the 
telescopic tube into the femoral tunnel. 

Note: In acute cases, it is recommended the 
femoral tunnel is drilled from outside-in to avoid 
further damage to the PCL remnants.    

E
40%
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The curved wire loop should then be fed from outside-
in through the telescopic tube through the medial 
portal. The blunt K-wire can also passed through the 
tube at this stage to aid in ligament fixation.

Step 8. Passage of the ligament

Using the femoral wire loop, the ligament (PC80) can 
be pulled through the femoral tunnel. Adjustments 
should be made to ensure 1mm of woven fabric is 
visible exiting the femoral tunnel. 

The ligament can be pulled through the tibial tunnel 
using the tibial wire loop so that it exits anteriorly.

Note: Care must be taken to ensure that the blunt 
K-wire is not pushed out of the femoral tunnel 
whilst pulling through the ligament.

Step 9. Femoral screw fixation

The telescopic tubes should be applied over the blunt 
K-wire, in ascending diameter size ending with the 
largest handled telescopic tube. The smaller inner 
telescopic tubes should then be removed to allow the 
correct screw to be introduced over the K-Wire in situ, 
at least 1-2mm bigger than the tunnel used. Once 
the screwdriver handle sits flush with the edge of the 
telescopic tube the screw is fully implanted into the 
cortex.

LARS™ PCL
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Step 10. Tibial screw fixation

The posterior sag should be corrected and full range 
of motion checked, making sure the ACL is functional. 
If the ACL is deficient, its position should be checked 
using an image intensifier and repaired if necessary.

Once range of motion is confirmed, a tibial screw 
should be inserted and the ligament cut flush to the 
bone completing the procedure. Secondary fixation is 
recommended for the tibia, particularly in instances of 
poor bone quality. For secondary fixation a blind tunnel 
may be drilled below the tibial tunnel exit, the ligament 
should be cut to the correct length and inserted 
into the tunnel fixing with an appropriate screw. 
Alternatively a staple can also be used as a secondary 
fixation. 

Inspect the completed reconstruction/reinforcement 
through the arthroscope. Check for any impingement, 
undue strain on the ligament and correct if necessary. 

Close the skin wounds in your usual manner and 
apply dressing. There is no need for post-op bracing. 
Obtain post-op X-rays to confirm the placement of 
interference screws. 

Telos stress X-rays may be used to assess the 
outcome of surgery.
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Step A1. Postero-medial tibial tunnel

Follow previous steps for tibial jig placement as per Step 
1 and drilling of the postero-medial tibial tunnel. It is 
recommended that this tunnel be drilled first. The tunnel is 
protected with a metal cannula during drilling of the second 
tunnel. 

Step A2. Antero-lateral tibial tunnel

The tibial jig is reassembled with the first tunnel’s protective 
cannula in the groove on the medial side of the drill guide. 
The spatula should always be medial to the ACL and lateral 
to the midline and the jig fixed in that position.

To drill the lateral tunnel repeat the steps as before, first 
with the sharp 6mm drill and then with the cannulated drill 
to remove bone debris. Pass the wire loop through the jig 
and then clip both wires to the side. 

Step A3. Femoral tunnel positioning 

A double bundle reconstruction should be made 
corresponding to Ogata’s points D and C.

The orientation of these tunnels should be made 
carefully to avoid any sharp angles for the implant and 
to prevent osteonecrosis or collapse of the condyle.

The anterior tunnel is drilled anterior, proximal and 
medial to exit at the junction of the medial and anterior 
aspect of the femoral metaphysis.

The posterior tunnel will exit more distally and medial 
just in the middle of the medial aspect. 

The less transverse and closer to the axis of the femur 
the tunnels are, the lower the risk of stress to the 
implant in flexion and torsion.

Drill the first femoral tunnel as per Step 7. To protect 
the first femoral tunnel, place a blunt guide wire and 
metal tube in place. Drill the second femoral tunnel.

LARS™ PCL
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Step A4. Wire loop insertion

A wire loop should be passed through both femoral 
tunnels, these can be pulled through the medial portal.

The ligament should be pulled through from the 
femoral wire loops first; each ligament should have 
1mm of woven fabric exiting out of the femoral tunnel. 
Perform femoral fixation of both tunnels with a screw, 
at least 1mm bigger than the tunnels drilled.

Step A5. Ligament fixation

Using the wire loops, the tibial bundles should be 
pulled through the tibial tunnels. Adjustments can be 
made to the ligament so that posterior displacement is 
corrected and the ACL is functional. The tibial ends of 
the ligament can be held static to check that there is 
a full range of movement and that the posterior sag is 
corrected.

The antero-lateral bundle should be tightened in flexion 
and the postero-medial bundle in extension. Insert 
tibial screws.

Note: Secondary fixation for the tibia is 
recommended, particularly for patients with poor 
bone quality. In this instance a staple or additional 
screw can be used as described in Step 10.
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Appendix B: Outside-In femoral tunnel positioning  
technique

Step B1. Jig assembly

To use an outside-in technique for insertion of the 
K-wire a femoral pointer can be assembled onto the 
tibial jig as shown. 

Step B1. Femoral tunnel positioning

The appropriately sized drill guide should be used 
and the correctly sized K-wire passer introduced 
into the drill guide to insert the K-wire into the femur. 
The femoral pointer should be inserted into the joint 
and held at the point at which the femoral tunnel is 
to be drilled, corresponding to point E for a single 
bundle and points C and D for a double bundle 
reconstruction. The K-wire should subsequently be 
driven through until it touches the tip of the pointer. 

The K-wire passer and drill guide can then be removed 
and the drill bit used to create the femoral tunnel as 
per standard surgical procedure detailed within this 
surgical technique. All remaining steps of the surgical 
procedure remain unchanged. 
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Simultaneous reconstruction of PCL and ACL

Isolated PCL injuries represent about only 30% of the cases. They are more often 
combined with other ligament injuries, meniscal tears and cartilage damage. 

The PCL reconstruction must always be performed first so as to ensure the knee has 
been centred correctly. Any overcorrection of the posterior tibial displacement must 
be carefully avoided. Before fixation of the PCL on the tibia, one must ensure that the 
posterior border of the femoral condyles is not in front of the posterior edge of the 
tibial plateau at 90° flexion. 

To ensure the above is achieved, an intra-operative X-ray with the two condyles 
superimposed is very useful. A line is drawn down from the posterior edge of the 
condyle parallel to the posterior cortex of the tibia. The tension on the PCL must be 
adjusted so that the posterior edge of the condyle is flush with the posterior border of 
the tibial plateau. If the tibial plateau is in front of this line the tension on the PCL must 
be released.  

If the ACL is deficient, its reconstruction can only be performed when the knee has 
been re-centred, by PCL and/or postero-lateral reconstruction.

PCL and knee replacement

A deficient PCL is sometimes noticed with unicompartmental knee arthritis. In 
this case it is more conservative to perform a unicompartmental knee surgery in 
conjunction with a PCL reconstruction instead of a posterior stabilised total knee 
replacement.  

Moreover, in chronic situations severe damage to the patellofemoral joint can be 
seen with a deficient PCL and lack of arthritis in the remaining compartments. In 
these cases as well a PCL reconstruction with an isolated PFJ replacement can be 
conducted.

Postero-lateral laxities

These occur quite frequently in conjunction with a PCL or ACL injury. Postero-
lateral laxities must be diagnosed and treated simultaneously. If reconstructing the 
popliteus tendon, only a PC60 or PC80 can be used for an anatomic reinforcement. 
If the lateral collateral ligament is also injured, a LARS ‘Y’ ligament can be used to 
reconstruct the postero-lateral corner complex. Please refer to the LARS postero-
lateral corner surgical technique for detailed information on this indication. 

Additional information
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Ligament Code Strength (N) Tunnel Ø (mm) Ligament Ø (mm) Screw size (mm)

ACL - AC 80 (Left) 104.105 3500 7.0 7.5 8.0-9.0

ACL - AC 80 (Right) 104.106 3500 7.0 7.5 8.0-9.0

ACL - AC 100 2BL (Left) 104.100 4000 7.5 8.0 8.0-10.0

ACL - AC 100 2BR (Right) 104.101 4000 7.5 8.0 8.0-10.0

ACL 100 short femoral insert - AC 100 2BL/S (Left) 104.090 3000 7.5 or 8.0 8.0 8.0-10.0

ACL 100 short femoral insert - AC 100 2BR/S (Right) 104.091 3000 7.5 or 8.0 8.0 8.0-10.0

ACL - AC 120 2BL (Left) 104.112 4500 7.5 or 8.0 8.0 8.0-10.0

ACL - AC 120 2BR (Right) 104.111 4500 7.5 or 8.0 8.0 8.0-10.0

ACL - AC 160 2BL (Left) 104.114 5000 9.0 9.5 10.0

ACL - AC 160 2BR (Right) 104.113 5000 9.0 9.5 10.0

ACL for transverse fixation with free fibres - AC 30 DB 104.141 1500 6.0 4.0 7.0-8.0

ACL for transverse fixation with free fibres - AC 40 DB 104.137 1700 7.0 or 7.5 5.0 8.0-10.0

ACL for transverse fixation with free fibres - AC 50 DB L020505 2300 7.0 or 7.5 5.0 8.0-10.0

ACL for transverse fixations - RO6 x 400/6mm 104.133 400 7.5 or 8.0 6.0 width 8.0-9.0

Chronic ACL and PCL tube for allograft or autograft - Actor 8 104.108 1800 7.5 or 8.0 8.5 8.0-10.0

Chronic ACL and PCL tube for allograft or autograft - Actor 10 104.110 2000 9.0 or 10.0* 8.5 10.0-11.0*

Posterior cruciate - PC 60 104.102 2500 6.0 6.5 7.0-8.0

Posterior cruciate - PC 80 104.103 3500 6.0-7.5 7.7 7.0-9.0

Medial collateral - MCL 32 104.119 1500 5.0 4.5 6.0-7.0

PPLY FP 80 (One arm 50mm, the other 30mm) 104.118 3500 7.5, 6.0, 4.0* 7.5, 6.0, 4.0 5.2-9.0

Y ligament for postero-lateral corner and PPLY 100 (Both arms 50mm) 104.104 4000 7.5, 6.0 8.0 and 6.0 7.0-7.0

Y ligament for postero-lateral corner and LCL/PPLY 100 (One arm 70mm, the other 50mm) 104.117 4000 7.5, 6.0, 5.0 8.0, 6.0, 5.0 6.0-9.0

Patella - PTR 30 104.120 1500 5.0 4.5 5.2-6.0

Quadriceps tendon - IT 32 RA 104.135 1500 4.5 20 width 5.2-6.0

*Not supplied in kit. Please use routinely available cannulated drill or non-resorbable metal screw of said diameter for this step

LARS™ PCL
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Ordering information
LARS PCL portfolio
Ligament Code Strength (N) Tunnel Ø (mm) Ligament Ø (mm) Screw size (mm)

Posterior cruciate - PC 60 104.102 2500 6.0 6.5 7.0-8.0

Posterior cruciate - PC 80 104.103 3500 6.0-7.5 7.7 7.0-9.0

LARS additional portfolio
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