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Abstract

With the recentincrease ininterestin arthroscopic
double-bundle cruciate reconstructions, efficient,
safe, and reproducible techniques are needed.

This technical trick is applicable to both
arthroscopic anterior cruciate ligament (ACL)
and posterior cruciate ligament (PCL) recon-
struction when double-bundle femoral tunnels
are performed through an accessory far lat-
eral or far medial incision as with the all-
inside femoral tunnel drilling approach.

A standard double-bundle cruciate reconstruc-
tion technique is applied until placement of the
femoral footprint Beath pins in anticipation of
tunnel drilling. Femoral footprint targeting with
a Beath pin requires use of a far accessory
portal. Before the long Beath pin is introduced
into the joint, an acorn reamer is placed over
the Beath pin to within 5 mm of the pin tip, thus
creating an acorn Beath couple. The eyelet pin
end is loaded onto a quick-release pin collet
driver, leaving the acorn reamer free to turn. The
acorn Beath couple is then introduced into the
appropriate accessory portal and positioned in
the center of the desired femoral footprint. An
assistant holds the acorn reamer shaft while
the Beath pin is advanced. The collet driver
is then disengaged from the pin and replaced
with an adjustable chuck and secured to the
acorn reamer shaft of the acorn Beath couple.

The femoral tunnel is drilled to the appropriate
depth, and the Beath pin is pulled out the ante-
rior thigh. Doing so disengages the acorn reamer
and allows for safe removal of the reamer from
the notch. The technique is then repeated with
the coupling of a 4.5 Endobutton reamer and the
Beath pin.
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ecent literature supports the finding that

long-term outcomes after anterior cruci-

ate ligament (ACL) reconstruction are less

successful than previously thought. Some
patients develop significant arthritic changes after 10
years.! Because of less than perfect results, the single-
bundle ACL reconstruction has been called into ques-
tion. Whether the arthritic changes are caused by the
initial injury itself or by partial restoration of normal
knee kinematics as occurs with single-bundle recon-
struction is a matter of debate.

Therefore, researchers have begun to focus on carti-
lage preservation and anatomical reconstruction of the
native 2 bundles in the ACL. Although no long-term
clinical data support better results with double-bundle
ACL reconstruction, biomechanical data have shown
that double-bundle reconstruction more closely recreates

“double-bundle reconstruction
more closely recreates normal
knee kinematics with respect to
translation and rotation.>*....”
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normal knee kinematics with respect to translation and
rotation.>¢ In addition, it is well known that iatrogenic
cartilage lesions are a frequent complication of knee
arthroscopy and that simple grade Il lesions (International
Cartilage Research Society)’never go away.®

The technique described here is useful for both ACL
and posterior cruciate ligament (PCL) double-bundle
reconstruction with proximal Endobutton CL (Smith
& Nephew Inc, Andover, MA) fixation. The focus
of this technique is on allowing for proper footprint
targeting while protecting the articular surfaces of the
femoral condyles. Lack of intraoperative articular sur-
face protection may further lead to poorer long-term
results after ACL and PCL reconstruction. In addition,
less experienced surgeons may sacrifice the desired
footprint of the bundle for fear of causing iatrogenic
harm to the cartilage surface. The acorn Beath couple
minimizes this possibility.
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Figure 1. The acorn Beath couple, composed of an acorn
reamer placed over a long Beath pin to within 5 mm of the
pin tip and attached to a quick-release driver.
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Figure 2. Artistic rendition of the acorn Beath couple
placed into the joint as a unit through the accessory portal
(posterolateral bundle in anterior cruciate ligament recon-
struction, as depicted).

TECHNIQUE

This technique is applicable to both arthroscopic ACL
and PCL reconstruction when double-bundle femoral
tunnels are performed through a single medial incision,
as with the all-inside femoral tunnel drilling approach.
A standard double-bundle cruciate reconstruction tech-
nique is applied until placement of the femoral footprint
Beath pins in anticipation of tunnel drilling.>' Footprint
targeting with a Beath pin in cruciate double-bundle
reconstruction requires use of the far accessory medial
portal for posterolateral bundle creation in ACL recon-
struction and of the accessory lateral portal for pos-
teromedial and anterolateral bundle creation in PCL
reconstruction.

Before the Beath pin is introduced into the joint, a
graft-sized acorn reamer is placed over a long Beath
pin to within 5 mm of the pin tip, thus creating an acorn
Beath couple (Figure 1). Note that the Beath pin allows
for reamer insertion from the eyelet end only. Last, the
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Figure 3. Artistic rendition of advancement of the Beath
pin into the center of the femoral footprint with the acorn
reamer free and its tip pulled back 5 mm.

Figure 4. The collet driver is replaced with an adjustable
chuck, secured to the acorn reamer, and the femoral tun-
nel is drilled to the appropriate depth.

eyelet pin end is loaded onto a quick-release pin collet
driver, leaving the acorn reamer free to turn between the
Beath pin tip and the driver. The acorn Beath couple
is introduced into the far medial or lateral accessory
portal, depending on the procedure being performed
(Figure 2). The Beath pin tip is then positioned in the
center of the properly selected femoral footprint. For
posterolateral bundle placement in ACL reconstruction,
this corresponds to the 3:15 position and just anterior
to the anteromedial bundle tunnel (left knee).!>-'s For
PCL reconstruction, the anterolateral and posteromedial
bundles have the center of their footprints 7 mm and 14
mm inferior to the intercondylar roof and 7 mm and 4
mm posterior to the anterior articular margin, respec-
tively.'® Before pin advancement, care is taken to ensure
that the acorn reamer is not against the footprint or the
articular cartilage of the contralateral femoral condyle.
An assistant holds the interposed acorn reamer shaft
with a wet Ray-Tec sponge or sterile towel to prevent
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inadvertent reamer spin and possible PCL or ACL dam-
age with Beath pin drilling. The Beath pin is advanced
into the femoral footprint with the knee hyperflexed to
allow for anterior pin exit in the coronal plane (Figure
3). The collet driver is then disengaged from the pin
and replaced with an adjustable chuck and secured to
the acorn reamer shaft of the acorn Beath couple. The
femoral tunnel is then drilled to the appropriate depth
to allow for Endobutton deployment and at least 20 mm
of residual graft in the tunnel (Figure 4). Care should be
taken not to blow out the distal femoral cortex. The pin
is then pulled out the anterior thigh, thus disengaging
the acorn reamer and allowing for safe removal of the
reamer from the notch. Alternatively, initial advancement
of the Beath pin to the limit of the far distal femoral
cortex can be performed with subsequent removal of the
acorn Beath couple in a distal fashion after proper acorn

cartilage of the medial femoral condyle at significant
risk. A far medial portal is required to obtain correct
footprint placement at the expense of placing the Beath
pin tangential to, and almost juxtaposed with the articular
surface of the condyle. The reverse is true for double-
bundle PCL reconstruction, in which drilling both the
posteromedial and anterolateral bundle femoral tunnels
places the articular cartilage of the lateral femoral condyle
at significant risk. The acorn Beath couple minimizes this
risk by entering the far accessory portal already coupled.
In doing so, the reamer tip is not placed over a Beath pin
that is already fixed in place and tangential to the articular
surface. This allows for less cartilage damage and more
consistent footprint targeting. In addition, the shaft of
the free acorn reamer coupled to the Beath pin prevents
damage caused by small surface area contact forces and
chondral thermal changes seen with a fast-spinning pin.

“...the importance of 1atrogenic cartilage damage prevention
has become clearer, as our ability to restore damaged
cartilage to normal has proved more difficult.”

reaming. This decreases the risk for additional anterior
skin pin punctures. A 4.5 Endobutton reamer Beath pin
couple is then placed into the far accessory portal and
associated tunnel, with the pin exiting the previous skin
puncture. The tunnel is completed with bicortical drilling
of the condyle with the 4.5 reamer. Before the reamer is
removed from the intercondylar notch, a doubled-over
No. 1 polydioxanone suture is inserted into the Beath pin
eyelet, and the pin is pulled out the anterior thigh, leav-
ing a graft suture shuttle in place. The reamer, now free,
allows for safe removal from the joint.

In double-bundle PCL reconstruction, this procedure
is repeated for the femoral tunnel of the second bundle.
After the femoral tunnel or tunnels are created, a stan-
dard technique for completing the double-bundle ACL
reconstruction®!! or PCL reconstruction'? is used.

Discussion

Preservation of the articular surface of the knee is
paramount as the population continues to express a
desire to remain physically active longer, even after
injury. The effect of having less than normal knee
kinematics on the ability to remain osteoarthritic free
and thus physically active is now being elucidated.'
Furthermore, the importance of iatrogenic cartilage
damage prevention has become clearer, as our abil-
ity to restore damaged cartilage to normal has proved
more difficult. Double-bundle cruciate reconstruction
techniques are an attempt to more closely reapproxi-
mate normal knee ligament anatomy and kinematics
when dealing with cruciate tears.*-216

For double-bundle ACL reconstructions, drilling the
posterolateral bundle femoral tunnel places the articular

For an all-inside femoral tunnel double-bundle tech-
nique, the Endobutton provides excellent fixation. Studies
have shown that the Endobutton has equivalent outcome
scores when tested against other femoral fixation devices
as well as near superior fixation biomechanics with
respect to ultimate load to failure and construct slip-
page.'®!8 Its size and maneuverability obviate the need
for angled screwdrivers and avoids traumatic insertion of
screw threads past the articular surfaces of the femoral
condyles.

CONCLUSIONS

The acorn Beath couple is a safe and effective way to
protect articular surfaces from iatrogenic harm while
allowing for footprint targeting. This technique has been
perfected in the laboratory with cadaver double-bundle
cruciate reconstructions and has been applied in the
clinical setting as well, without complication. I have
been quite pleased with the resulting lack of articular
surface damage.
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