TIPS & TECHNIQUES

The Figure-of-Four View to Evaluate ACL Injury
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Standard arthroscopic assessment of the anterior cruciate
ligament (ACL) injury through an anterior view can be sub-
optimal for evaluation of the femoral origin, particularly the
posterior component. The figure-of-four view provides
increased exposure to the posterolateral aspect of the inter-
condylar notch, thereby facilitating diagnosis of proximal
ACL injury and avulsions of the ACL origin.

Diagnostic arthroscopy is the gold
standard for diagnosing ACL injury,
particularly  when  distinguishing
between partial and complete ACL rup-
ture. Arthro-scopic assessment of the
ACL can be difficult, particularly in
cases of proximal tears or avulsions
from the femoral insertion. The most
commonly used arthroscopic approach
to the ACL requires a 30° scope with
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the knee flexed 30°-90°.! Looking
straight on through an anterolateral
portal, the distal ACL can be visualized
at its tibial insertion. The origin of the
ACL can be appreciated by looking at
the medial aspect of the lateral femoral
condyle, although it often can be diffi-
cult to visualize with the knee flexed at
90° without varus or valgus stress. A
patient with a proximal ACL tear or an
avulsion of the femoral origin of the
ACL who is being examined with this
technique may appear to be without
injury, particularly if the synovium is
intact. Visualization of the distal ACL
will reveal intact fibers at its insertion
into the interspinous area of the tibia,
while suboptimal visualization of the
origin of the ACL can preclude the dis-
covery of proximal ACL injury.

A vertically oriented septum or an
intact synovial sleeve can mask a prox-
imal ligament injury. If a vertical sep-
tum is present, it should be resected

arthroscopically and the ACL should
be probed to note collagen organization
as well as tension with an anteriorly
directed force. Partial tears or injuries
that are healing are important to note as
the ligament may have retained func-
tion. The pivot shift test is particularly
valuable in this situation because a pos-
itive test indicates the ligament is not
performing adequately, despite what is
seen arthroscopically.

This article describes a figure-of-four
patient position during arthroscopy,
which we routinely use to visualize the
posterolateral aspect of the intercondy-
lar notch. In this position, the lateral side
of the knee and the ACL are placed
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under tension. This allows us to clearly
view the proximal fibers and origin of
the ACL. The position is most useful in
patients who have clinical and magnet-
ic resonance imaging (MRI) evidence
of ACL insufficiency but who have a
normal appearing ligament when
viewed anteriorly from the notch.

ARTHROSCOPIC TECHNIQUE

The patient is placed supine on the
operating room table and draped in the
standard. fashion. Anterolateral and
anteromedial portals are créated for the
30° arthroscope and probe, respectively.
The ipsilateral foot is placed on the con-
tralateral knee, thereby creating the fig-
BMED2OGH o7 > o R ure-of-four position (Figure 1). The
arthroscope is placed in the lateral com-
partment and advanced into the inter-
condylar notch. The probe is placed in
the intercondylar notch and is used to
pull the ACL medially to view the prox-
imal fibers and the femoral origin of the
ACL.

CASE REPORT

A 27-year-old professional football player
presented with a knee injury that occurred
while blocking. Physical examination revealed
slightly increased anterior translation, with a
soft end-point. He had a grade 3 medial collat-

eral ligament injury that had heéaled in-the 6

Figure 1: Figure-of-four patient position. Figure 2: Sagittal MRI of the right weeks prior to surgery.
knee demonstrating a tear of the proximal ACL, with residual synovial Anteroposterior, lateral, and tunnel radi-
attachment to the posterolateral aspect of the intercondylar notch (arrows). g ographs of the involved knee were unremark-

able. Magnetic resonance imaging of the knee
at the time of injury demonstrated a proximal
ACL tear (Figure 2). Examination under anes-
thesia revealed a positive (grade 1B) Lachman
test and a 1+ pivot shift test.

During diagnostic arthroscopy, anterome-
dial and anterolateral portals were created, and
after identifying a normal appearing but mild-
ly loose ACL (Figure 3), the patient was placed
in the figure-of-four position. With the arthro-
scope inserted in the lateral aspect of the inter-
condylar notch and a probe on the ACL, we
were able to assess the posterior component of
the ACL, which was completely ruptured
(Figures 4 and 5). Arthroscopic reconstruction
of the ACL was performed with patellar tendon

autograft.
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DISCUSSION

The most common site of rupture of
the ACL is the proximal ligament.>*
Although a number of authors have
reported avulsions of the femoral inser-
tion of the ACL that were diagnosed ini-
tially by “notch” or “tunnel” radi-
ographs,>” proximal ACL tears are not
reliably identified by these tests. The
Lachman and pivot shift tests per-
formed under anesthesia are the most
sensitive physical examination tools for
diagnosing ACL injury.® In general, cor-

“relation ‘withr a meticulous arthroscopic
examination of the knee will yield a
definitive diagnosis.

Arthroscopy of the ACL-injured
knee using a 30° arthroscope and probe
is directed at assessing fiber orientation,
tension, and attachment in the proximal,
middle, and distal ligament substance.
With the arthroscope inserted in an
anterolateral portal, an anterior view of
the intercondylar notch can be obtained,
thus providing a good view of the
anteromedial bundle of the ACL. To
assess the posterolateral aspect of the
ACL, we prefer to place the patient in
the figure-of-four position. With the
arthroscope and probe remaining in
their respective portals, assessment of
proximal ACL fiber ortentation, ten-
sion, and attachment can be performed.

Our patient had a positive pivot shift
test on examination under anesthesia.
Subsequent arthroscopic examination
through an anterior view revealed nor-
mally oriented fibers (Figure 3). When
probing for tension and attachment dis-
tally, the ACL. was minimally lax with
an intact tibial insertion. With the
patient in the figure-of-four position,
significant laxity of the proximal sub-
stance was appreciated with probing,
which correlated with the MRI findings
of proximal ligament disruption.

Further probing of the proximal ACL
origin was performed in the figure-of-
four position, and detachment proxi-

mally was .readily apparent. (FigL‘lres 4 Figure 3: The midsubstance of the ACL appears normal. Figure 4: Disruption of
and 5). This was less obvious in the the proximal ACL, before probing, is appreciated with the patient in the figure-of-
anterior view due to the residual proxi- four position. Figure 5: After probing, a complete tear of the proximal ACL is

visualized with the patient in the figure-of-four position.
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of the intercondylar notch.”

“The figure-of-four view can be performed quickly through
standard anterolateral and anteromedial portals, and it

significantly improves exposure to the posterolateral aspect

mal synovial attachment of the ACL to
the lateral intercondylar wall.

The figure-of-four patient position
was beneficial in determining the
amount of proximal ligament disrup-
tion, which was masked by the residual
synovial attachments. At times, the
ACL is reattached to the posterior cru-
ciate ligament and not to the lateral
wall, thereby producing an empty wall
sign with a vertical strut.? In this case,
the figure-of-four position also is nec-
essary to adequately assess the posteri-
or femoral attachment, which is typi-
cally disrupted.

The figure-of-four view is useful in
the comprehensive arthroscopic evalua-
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tion of the ACL. It can be performed
quickly through standard anterolateral
and anteromedial portals, and it, signif-
icantly improves exposure to the pos-
terolateral aspect of the intercondylar
notch. We recommend using the figure-
of-four view as an adjunct to the stan-
dard examination of the ACL, thereby
facilitating the diagnosis of proximal

:ACL injuries and avulsions of ACL ori-

gin.
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