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Abstract: A variety of factors contribute to the failure of primary anterior cruciate ligament (ACL)
reconstruction; most commonly, it is technical error related to tunnel placement. Recently, the
increasing popularity of the all-endoscopic ACL reconstruction and concern about graft impingement
may have led to more posterior placement of the tibial tunnel by surgeons. Working through a tibial
tunnel placed too posterior makes it more difficult to recognize the correct starting position on the
femur, and more likely to start the femoral tunnel in a central 12 o’clock position. The combination
of subtle posterior placement of the tibial tunnel and central placement of the femoral tunnel results
in a graft that is malpositioned in both the sagittal and coronal planes—a “vertical graft.” We present
a novel method of ACL revision surgery applicable to a specific subset of ACL revision patients with
an intact “vertical graft” and instability that is rotational more than translational. In these patients, a
double-bundle revision ACL augmentation technique can be used, leaving the original graft in place.
A new tibial tunnel is placed anterior to the original and a new femoral tunnel lateral to the original.
Reconstruction is performed with allograft and the combined ACL construct provides robust
translational and rotational stability to the tibiofemoral joint. Key Words: Anterior cruciate liga-
ment—Reconstruction—Revision—Double bundle.

Over 100,000 anterior cruciate ligament (ACL)
injuries occur in the United States each year1 and

roughly 60,000 to 75,000 ACL reconstructions are
performed annually.2 Although the outcomes are gen-
erally good for up to 75% to 90% of cases,3 some
patients do have unsatisfactory outcomes, with fail-
ures occurring at a rate of 10% to 20%.4-6 The number
of potential ACL revisions in the United States is

estimated at 3,000 to 10,000 a year.7 The cause and
presentation of failed ACL reconstruction varies,8,9

with technical error considered the most common
cause of failure.10 The most common technical error in
ACL reconstruction is misplaced tunnels, most often
the femoral tunnel.9,10 A variety of surgical techniques
for revising ACL reconstruction have been described
in the literature, although the reported results have
generally been inferior to primary ACL reconstruc-
tion.5,11,15 The purpose of this article is to present a
novel technique for revision ACL surgery that may be
useful in a specific subset of patients.

The increasing number of failed ACL reconstruc-
tions over the last decade may be related to 2 emerg-
ing issues: the concern about possible graft impinge-
ment12,13 and the all-endoscopic technique for ACL
reconstruction.14,16 These 2 issues may have led to a
more posterior placement of the tibial tunnel by sur-
geons, which tends to result in a more vertical graft in
the sagittal plane. Working through a tibial tunnel
placed too posterior makes it more difficult to recog-
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nize the correct starting position on the femur, and
more likely to start the femoral tunnel in a central or
12 o’clock position. The combination of subtle poste-
rior placement of the tibial tunnel and central place-
ment of the femoral tunnel results in a graft that is
malpositioned in both the sagittal and coronal
planes—a “vertical graft” (Fig 1). The clinical result
of a vertical graft is rotational instability.

In this case, there are 2 possible solutions. The first
and more traditional route is to remove the primary
graft and replace it with a new graft. With this ap-
proach, there may be a problem with the tibial tunnel
if graft removal leaves a large tibial defect. Such a
defect must be grafted before redrilling a new tibial
tunnel in a more anatomic anterior position.17 It is
important to recognize that the true vertical graft is
malpositioned in 2 planes and that only changing the
location of the femoral tunnel while reusing the pre-
vious position of the tibial tunnel does not completely
correct the problem.

We propose that if the existing vertical graft appears
intact and well-integrated on magnetic resonance im-
aging, surgeons should consider a “double-bundle”
revision whereby the original reconstructed ACL graft
is left in a place and a second additional graft recon-
struction is performed. By placing a new tibial tunnel
anterior to the original and the new femoral tunnel
lateral to the original, the combined graft will be
correctly positioned and restore stability to the knee.
The patients who may benefit most from this tech-

nique are those with an intact primary vertical graft
and rotational instability more than translational insta-
bility.

SURGICAL TECHNIQUE

The surgical technique involves standard knee ar-
throscopy with treatment of any concomitant intra-
articular pathology as indicated. With regard to treat-
ing the ACL, the decision to use the double-bundle
technique is made intra-operatively. If the original
graft appears to be intact with good tissue quality and
tunnel fixation, then the double-bundle revision may
be considered. Typically the tibial tunnel will be too
posterior and the femoral tunnel will be too central in
the notch. The original graft is left in place and the
new revision graft is added.

Allograft is usually selected for the reconstruction,
specifically Achilles tendon allograft in the patients
presented here, although one could use bone–patellar
tendon–bone or hamstring autograft if these had not
been used for the previous reconstruction(s). Both the
2-incision and 1-incision techniques have been used
with this approach and may be used based on surgeon
experience and preference. Regardless of the inci-
sion(s) used, the guiding principles are the same.

For the tibia, the new tunnel is typically anterior and
may be slightly medial to the original graft (Fig 2A).
Care should be taken to preserve the anterior wall, so
the tunnel diameter may need to be downsized to 8 or

FIGURE 1. (A) Sagittal and (B) coronal magnetic resonance imaging cuts of one of our patients with a primary vertical graft who was
subsequently treated with a double-bundle revision graft.
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