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I
n order to o reproduce normal joint kinematics of the knee
following anterior cruciate ligament (ACL) injury, anatomic
reconstruction has been advocated1-6. This can be achieved

best by recreating the native ACL footprints. Matching the lo-
cation of the intra-articular apertures of the femoral and tibial
tunnels to the anatomic footprints of the native ACL has been
reported to be accomplished most accurately with techniques
other than traditional transtibial drilling7-11. In the pediatric
population, the trajectory of the femoral tunnel is more heavily
scrutinized because of its relationship to the distal femoral
physis. However, in adults, clinical evidence is sparse regarding
the appropriate tunnel trajectory. Cadaveric studies detailing
the anatomic relationships of the femoral tunnel to the structures
of the lateral aspect of the knee also have been reported12-16. The
proximity of the lateral exit point of the femoral tunnel to criti-
cal lateral structures placed with an independent tunnel drilling
technique has been shown to be a potential source of iatrogenic
injury15. To our knowledge, there are no reports in the literature
of injury to the posterolateral corner (PLC) as a result of fem-
oral tunnel placement in ACL reconstruction. We present a case
of PLC compromise and ACL graft failure following aberrant
femoral tunnel placement in a revision ACL reconstruction.
The patient was informed that data concerning the case would
be submitted for publication, and he provided consent.

Case Report

Atwenty-one-year-old male intercollegiate football player
presented after sustaining a knee injury while performing

a lateral shuffling drill during an off-season workout. He had
been treated by two different orthopaedists and had undergone
two surgeries on the affected knee for treatment of ACL in-
sufficiency prior to this most recent injury. Three years prior to
presentation, he had ruptured his ACL and had undergone a
transtibial ACL reconstruction with a hamstring autograft. He

had been released to full football participation after six months
but then had reinjured the knee. He subsequently had under-
gone revision ACL reconstruction. Attempts were made to

Fig. 1

The anteroposterior radiograph highlights the initial femoral tunnel

trajectory position (white) and its position relative to the first revision

femoral tunnel trajectory (yellow).
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recreate the femoral and tibial ACL footprints anatomically.
Independent femoral tunnel preparation had been performed
with use of a mini-lateral femoral incision and an inside-out
drilling technique with a FlipCutter device (Arthrex, Naples,
Florida). A posterior tibialis allograft had been secured on the
femoral side with an Arthrex RetroButton; it had been secured
on the tibial side with an interference screw that had been re-
inforced with a screw and washer after construct. According to
the operative report, this procedure had apparently initially
‘‘achieved excellent fixation.’’ However, during intraoperative
stability testing with use of a pivot-shift test, ‘‘the RetroButton
lost fixation.’’ Presumably, this initial loss of fixation had been
caused by breach of the lateral cortex, which necessitated a larger
fixation device. The graft had been taken down, refastened with

new nonabsorbable suture on both ends, tied over a 17-mm
polyethylene button on the femoral side, tensioned, and fixed
again with a reinforced interference screw on the tibial side. Ac-
cording to the operative report, the knee had been stable at the
conclusion of the procedure.

After one year, the patient had returned to participation
in intercollegiate football and had completed a full season.
However, once off-season training began, he presented to our
attention following the aforementioned injury for gross insta-
bility of the knee.

The examination identified an abnormal Lachman test with
no firm end point, a positive pivot-shift test, a positive postero-
lateral drawer test, and grade-3 opening on the varus stress test
with no firm end point at 0� and 30� of flexion. The prone dial test
at 30� of knee flexion revealed a 20� increase compared with the
contralateral knee. Magnetic resonance imaging (MRI) revealed a
rupture of the ACL graft. The initial femoral tunnel placement
was found to be in a vertical position (Fig. 1). Although MRI
demonstrated that the more recent femoral tunnel appeared to
overlap the anatomic footprint of the ACL intra-articularly, its
trajectory took a horizontal course (Fig. 1), exiting the lateral
femoral condyle very close to the fibular collateral ligament (FCL)
footprint and the insertion of the popliteus tendon (Fig. 2). In-
creased signal intensity was present superficial to the polyethylene
fixation, indicative of a bursa (Fig. 3-A). The FCL appeared ser-
piginous in its course adjacent to the bursa (Fig. 3-B).

A midsubstance rupture of the ACL graft and a lateral
gutter ‘‘drive-through sign’’ (Fig. 4) were found during arthros-
copy17. Following arthroscopic debridement of a large bucket-
handle medial meniscal tear and the previous ACL graft, a tibial
tunnel was recreated. The bucket-handle tear of the meniscus
appeared chronic in nature and was not repaired because of
poor tissue integrity. A lateral approach to the PLC was then
performed. A dense bursa was found deep to the iliotibial band.
The popliteus tendon was avulsed at its insertion. In place of its
insertion, the previous graft-fixation button was found. The
bursa was excised, and the button was removed. The FCL was
intact but was patulous and enveloped in bursal tissue.

Fig. 2

A sagittal image from a short tau inversion recovery (STIR) MRI highlighting

the extra-articular aperture (yellow circle) of the first revision femoral tunnel

and its position relative to the FCL (white arrow).

Fig. 3

Figs. 3-A and 3-B STIR MRI images. Fig. 3-A The axial image illustrates the polyethylene fixation button (yellow arrow) and the surrounding fluid-filled bursa

(white chevron). Fig. 3-B The coronal image illustrates the serpiginous course of the attentuated FCL (white arrowhead).
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A femoral tunnel was prepared under direct visualization
and protection of the lateral structures. A guide pin was placed
starting from the lateral femoral metaphyseal flare. The femoral
socket was then drilled over the guidewire from inside out.
Next, a tibialis anterior allograft was passed and secured. Two
suture anchors were subsequently placed at the footprint of the
FCL and the approximate insertion of the popliteus tendon, re-
spectively. Krackow stitches were placed through the popliteus
tendon and the FCL, and they both were repaired and reefed to
their footprints, respectively (Fig. 5).

After a year of follow-up, the knee remained stable rel-
ative to the contralateral knee, with self-reported improved In-
ternational Knee Documentation Committee scores (from 7 of
100 preoperatively to 71 of 100 postoperatively) and a Knee in-
jury and Osteoarthritis Outcome Score of 83 of 100.

Discussion

Restoring the anatomy of the ACL with the intent of re-
producing native knee kinematics is the most basic goal of

ACL reconstruction. Additionally, the biomechanical relation-
ship between the PLC and the cruciate ligaments of the knee
has been well studied. Unrecognized PLC insufficiency is asso-
ciated with cruciate graft failure18-21. In our patient, we propose
that the PLC likely failed because of chronic attrition secondary
to a malpositioned femoral tunnel and its associated fixation
implant. The ACL graft then failed during a varus and pos-
terolateral load following acute-on-chronic PLC injury. LaPrade
et al. have shown that increased forces are experienced in
the ACL in PLC-deficient knees during such moments20. Our
patient’s age, activity level, and choice of allograft had also been
risk factors for the initial ACL reconstruction failure22-24. Al-
though he had been informed of an association with higher
failure rates in young active populations, the patient opted for
an allograft at the time of the second revision instead of a bone-
patellar tendon-bone autograft to avoid potential anterior knee
pain with kneeling.

In our patient, the fixation device used to secure the fem-
oral limb of the ACL graft was placed in position overlying both
the popliteus insertion and FCL origin (Figs. 3-A and 3-B). At
the time of repair, the PLC anatomy appeared to have been
chronically affected, as indicated by the presence of a dense
bursa and chronic attenuation of the FCL. This is in contrast to
what one might expect to see with most acute injuries. Acute
injuries are more likely to involve the midsubstance of the FCL
and the musculotendinous junction of the popliteus tendon17,25.
In our patient, there was no scar tissue grossly present about
the midsubstance of either the FCL or the popliteus tendon.

This case report is limited by its relatively short-term
follow-up and lack of objective stability testing. Although ad-
equate tissue quality of the FCL and popliteus tendon was felt
to be present, direct repairs of the PLC have been shown to have
higher failure rates than reconstructions26,27. This may place our
patient at a higher risk for rerupture, and the function may
deteriorate over time given his young age, activity level, second
revision surgery, and excision of a large portion of the medial
meniscus, placing him at higher risk for arthrosis.

We have presented a case of ACL graft failure that was likely
caused by increased forces experienced across the graft because
of concomitant failure of the PLC. While ACL graft failure sec-
ondary to PLC insufficiency is not uncommon, we believe this
case is the first of its nature that has been reported. We hy-
pothesize that this unique injury to the PLC occurred because
of low-energy acute stress on chronically attenuated structures.
The attenuation was likely due in part to a malpositioned femoral
tunnel and a large fixation implant. The use of a smaller femoral-
sided fixation implant would likely have been possible had
lateral cortical breach not occurred, which necessitated a larger
salvage implant. This is a rare technical complication that can
be avoided with careful placement of a femoral tunnel and the
associated graft-fixation implant. Therefore, it is critical for the
surgeon to understand the anatomy of the PLC28 during independent
femoral tunnel drilling and graft fixation in ACL reconstruction. n

Fig. 4

An arthroscopic image of the lateral compartment demonstrating the

‘‘drive-through sign.’’ LFC = lateral femoral condyle and popT = popliteus

tendon.

Fig. 5

An intraoperative photograph of the PLC exposed with the distal (D) part of

the leg on the left and the proximal (P) part of the thigh on the right. The

popliteus tendon (star) was captured with a Krackow stitch and was tied to

a suture anchor at its anatomic footprint (arrow 1). The lax FCL (x) was also

captured with a Krackow stitch and was tied to a suture anchor at its

anatomic footprint (arrow 2).
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