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Background: Anterior cruciate ligament (ACL) tunnel placement has been long debated for many years. Femoral tunnel mal-
position is the commonest technical error resulting in early ACL laxity and failure. There are many different methods to achieve
accurate femoral tunnel position. In this video, we describe use of a novel femoral jig aiming device to drill a reliably and easily
reproducible femoral tunnel for primary ACL reconstruction (ACLR).

Indications: This femoral jig aiming device is indicated for all patients undergoing primary ACLR with any graft chosen by the
surgeon. This jig is particularly useful for the inexperienced and low volume ACLR surgeon.

Technique Description: An appropriate graft is harvested and prepared according to preferred techniques and the diameter of
the graft to be inserted in the femoral tunnel is measured. The femoral notch is prepared, ensuring appropriate tissue is cleared to
view the apex of the deep cartilage (ADC). The Infinity anteromedial (AM) femoral guide (Conmed), is inserted through the AM
portal and hooked onto the notch just proximal to the ADC. In deep flexion, the guide wire is advanced and the tunnel reamed,
aiming to preserve 2.0 to 2.5 mm of bone.

Results: 19 consecutive patients were operated on. There were no complications during the intra- and postoperative period.
There have been no reported failures or graft ruptures. All tunnels (100%) were centered in the footprint. The mean tunnel position
was 25:20 on the superimposed Bernard-Hertel grid with tight grouping.

Discussion/Conclusion: We have shown that this new femoral guide accurately locates the femoral tunnel close to the AM bun-
dle position and gives a reliable and reproducible femoral tunnel position, thereby reducing the risk of intra-operative error. This
may assist accuracy of tunnel position for surgeons starting out performing ACLR or for low-volume surgeons.

Patient Consent Disclosure Statement: The author(s) attests that consent has been obtained from any patient(s) appearing in
this publication. If the individual may be identifiable, the author(s) has included a statement of release or other written form of
approval from the patient(s) with this submission for publication.
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VIDEO TRANSCRIPT

In this video, we present the use of a novel femoral jig aiming
device to drill a reliable and easily reproducible femoral tun-
nel for primary anterior cruciate ligament reconstruction
(ACLR).

Author disclosures are listed here. Of note, the lead sur-
geon is one of the designers involved with a product in this
technique presentation.
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BACKGROUND

ACL tunnel placement has been long debated for many
years. The importance of placing the ACL tunnels within
the native footprint has shown to restore normal knee
kinematics with better restoration of tibial translation
and rotational stability.®® Early laxity and failure is typ-
ically related to poor surgical technique, contributing to
almost 80% of cases requiring revision ACLR.” The Multi-
centre ACL Revision Study (MARS) group found technical
error to be the issue in 60% of cases,'"'2 the commonest
technical error being femoral tunnel mal-position in 80%
of such cases.”2

There are several well described and documented meth-
ods to achieve an accurate femoral tunnel position. These
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include using femoral offset aimers from a transtibial tun-
nel, the “clock-face” concept, and utilization of anatomical
landmarks such as the intercondylar and bifurcate ridges,
and the insertion footprint itself. A reliable and well docu-
mented landmark is the apex of the deep cartilage
(ADC).>1? This anatomical position represents the proxi-
mal and anterior margin of the articular cartilage on the
lateral femoral condyle.?

Arthroscopically, this is easily identified as the deep and
high corner of the posterior lateral femoral condylar carti-
lage.’ This is best visualized through the anteromedial
(AM) portal.

We now describe the use of a new femoral jig aimer
device, which uses the ADC as a reference point, to drill
a reliable and easily reproducible femoral tunnel for pri-
mary ACL reconstruction. We have validated the tech-
nique by evaluation of resultant tunnel position on 3D
CT scans.

TECHNIQUE DESCRIPTION

The femoral guide (Conmed) comes in 2 different configu-
rations, left and right. Each guide is also labeled 7/8 or 9/
10 to accommodate the different graft diameters. This pro-
vides an offset to preserve 2.0 to 2.5 mm bone to ensure the
tunnel does not blow out posteriorly.

The animation shows the spade tip wire (Conmed) first
passed retrograde into the guide outside the knee so it is
ready for advancing. This wire has the advantage of allow-
ing 1 step accurate measurement of the femoral condyle for
when passing the graft, by allowing the spade tip to hook on
the femoral cortex. The offset hooked lip and the crescent-
shaped base of the guide helps naturally position the guide
firmly on the lateral wall of the notch, giving an accurate
and reproducible position every time.

In this video the technique is demonstrated in the left
knee. First, the ACL is debrided and the femoral footprint
identified viewing from the anterolateral portal. The radio-
frequency probe can be used to outline the insertion site
and this is best viewed from an accessory medial portal.
In some patients, the oval footprint of the ACL can be
clearly identified and an intended position close to the
AM bundle insertion site can be marked. The posterolat-
eral bundle insertion and the AM bundle area are noted
with the mid footprint identified. In this video, we are
marking the intended position but the footprint is not read-
ily visible in everyone.

The femoral guide is then inserted through the acces-
sory portal, hooked over the deep part and the notch just
proximal or anterior to the articular cartilage margin.
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The knee is then flexed to full flexion supporting the foot
on a second foot support and the spade tipped drill which
is pre-mounted in the guide can then be advanced onto
the femur, and we note that it hits the previously marked
point. The spade tip of the drill is used to hook on the lat-
eral femoral cortex to measure the depth and an appropri-
ate femoral tunnel then reamed: usually 20 mm for
hamstring tendons and 25 mm for patella tendon grafts
as shown here. A lead suture is passed and the tunnel
inspected to show a thin proximal or deep margin. For
the tibial tunnel, the guide is placed level with the poste-
rior margin of the anterior horn lateral meniscus and
drilled appropriately. In this patient, a patellar tendon
graft is used, passing the bone block through the tibial tun-
nel into the femur—fixation is achieved using the EZ-start
screw (Conmed). The knee is cycled to make sure there is
no side wall or roof impingement on the graft, prior to tib-
ial fixation.

RESULTS

For validation, 19 consecutive patients were operated on
by the lead author using this guide.

The demographics are shown in this slide. It is impor-
tant to note that for smaller diameter hamstring grafts
the 5 mm offset guide was used, whereas for larger diame-
ter grafts and patella tendon grafts the 7 mm offset guide
was used, preserving 2.0 to 2.5 mm of bone referenced off
the ADC.

Tunnels were evaluated between 2 and 12 weeks follow-
up with a 3-dimensional (3D) computed tomography (CT)
scan. The 3D reconstruction images were created and manip-
ulated to remove the medial half of the femur and positioned
to show the lateral wall of the notch in a true lateral orienta-
tion. The center of the femoral tunnel was identified using
a circle and central dot, after which the Bernard-Hertel
grid®!® was superimposed allowing measurement of the tun-
nel with coordinates expressed as percentages from proximal
to anterior and proximal to distal.

Evaluation showed that all tunnels were centered
within the footprint. The mean tunnel position was 25:20
on the superimposed Bernard-Hertel grid. As shown on
the image, there was tight grouping of all the tunnels.
The larger grafts, patellar tendon, and allografts were cen-
tered slightly more distal and anterior as would be
expected when using the larger 7 mm offset femoral guide
to accommodate the bone block.

There were no complications during the intra- and post-
operative period. There have been no reported failures or
graft ruptures in this series.
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DISCUSSION

We have described a technique using a novel femoral guide
which produces a reliable and reproducible femoral tunnel
in the footprint, near the AM bundle position (AMB).

We recognize that it is impossible to truly re-create the
broad, native tibial and femoral insertions with a cylindrical
graft. However, we know that placing tunnels within the
native footprint restores better restoration of tibial transla-
tion and rotational stability.®® Movement of the femoral
footprint more centrally from AMB has shown increased re-
rupture rates and higher contact stresses on the graft.>+1%1

The ADC landmark has been shown to be a stable, reli-
able and reproducible reference point for femoral tunnel
placement in cadaveric, 3D magnetic resonance imaging
(MRI) and 3D CT studies.>%'® We find it is an easily iden-
tifiable landmark with little ambiguity and has a relatively
consistent distance from the center of the femoral foot-
print. Our technique uses the bone next to the ADC as
a reference point for the Infinity femoral aimer to reliably
place the femoral tunnel in or close to the AMB. Further-
more, Zhang et al'® showed the ADC was a good landmark
for femoral tunnel positioning in remnant preserving
ACLR. This has the advantage of saving potential proprio-
ceptive fibers in the remnant in addition to saving surgery
time by keeping the remnant.

CONCLUSION

In conclusion, although there is still a debate on the optimum
tunnel position, there is no debate on its importance and sur-
geons should use all available tools and anatomical landmarks
to reliably position the femoral tunnel. The described femoral
guide may not necessarily be useful for experienced and high
volume ACLR surgeons, but it can reduce variability for new
surgeons or for low volume surgeons. The guide gives a reliable
and reproducible femoral tunnel position, thereby reducing
the risk of intraoperative error.

Thank you for your attention and we acknowledge the
contributing design surgeons.
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