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Abstract

Background As measured via static stability tests, the
PCL is the dominant restraint to posterior tibial translation
while the posterolateral corner is the dominant restraint to
external tibial rotation. However, these uniplanar static
tests may not predict multiplanar instability. The reverse
pivot shift is a dynamic examination maneuver that may
identify complex knee instability.

Questions/purposes In this cadaver study, we asked
whether (1) isolated sectioning or (2) combined sectioning
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of the PCL and posterolateral corner increased the mag-
nitude of the reverse pivot shift and (3) the magnitude of
the reverse pivot shift correlated with static external rota-
tion or posterior drawer testing.

Methods In Group I, we sectioned the PCL followed by
structures of the posterolateral corner. In Group II, we
sectioned the posterolateral corner structures before sec-
tioning the PCL. We performed posterior drawer, external
rotation tests, and mechanized reverse pivot shift for each
specimen under each condition and measured translations
via navigation.

Results Isolated sectioning of the PCL or posterolateral
corner had no effect on the reverse pivot shift. Conversely,
combined sectioning of the PCL and posterolateral corner
structures increased the magnitude of the reverse pivot
shift. The magnitude of the reverse pivot shift correlated
with the posterior drawer and external rotation tests.
Conclusions Combined sectioning of the PCL and pos-
terolateral corner was required to cause an increase in the
magnitude of the mechanized reverse pivot shift. The
reverse pivot shift correlated with both static measures of
stability.

Clinical Relevance  Combined injury to the PCL and
posterolateral corner should be considered in the presence
of a positive reverse pivot shift.

Introduction

Injuries to the PCL and the posterolateral corner (PLC)
remain a challenge from the diagnostic and management
perspective. The multiplanar instability patterns present in
the ACL-deficient knee have been previously described [9,
33-35]. Additionally, there have been investigations rela-
ted to the uniplanar kinematics of the PCL- and PLC-
deficient knee [3, 8, 12, 13, 18, 24, 26, 27, 30]. These
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investigations document an intimate relationship between
the PCL and PLC in controlling AP translation and axial
rotation of the knee: the PCL is a primary restraint to
posterior translation of the tibia and a secondary restraint to
external rotation, while the PLC is a primary restraint
to external and varus rotation and a secondary restraint to
posterior translation [23]. The studies supporting this idea
utilized conventional static uniplanar testing to assess sta-
bility in the ligament-deficient and reconstructed state.
However, clinical studies evaluating PCL and PLC
reconstruction [17, 20, 36, 39] have failed to demonstrate a
correlation between the degree of knee laxity measured by
uniplanar testing and subjective outcomes.

To our knowledge, dynamic stability tests evaluating
the PCL- and PLC-deficient knee have not been exten-
sively studied. Dynamic tests elicit instability in multiple
planes by applying force over a ROM of the joint.
Dynamic tests, such as the pivot shift, may more accu-
rately recapitulate the clinical state and predict subjective
symptoms [21]. Similar to the conventional pivot shift
maneuver, the reverse pivot shift (RPS) is a dynamic test
involving a pathologic, multiplanar motion path elicited
by a combination of axial load and valgus force during
knee extension from a flexed position [23]. The lateral
tibial plateau shifts from a position of posterior sublux-
ation to a position of reduction as the flexed knee is
brought into extension, resulting in a characteristic clunk.
Clinically, physicians commonly use this test to evaluate
for the presence of posterolateral rotational instability of
the knee. However, the assessment is qualitative and
difficult to reproduce between observers. Furthermore,
the relevance of a positive test is not clearly understood,
as the relative contributions of the PCL and PLC to
resisting this abnormal movement arc have not been
quantified.

The refinement of computer-navigated surgery and
associated data acquisition provide a unique opportunity
to quantify dynamic tests of knee stability in various
conditions of knee ligament deficiency. Our laboratory
developed a mechanized device, which, in conjunction
with computer navigation, quantifies translations in the
medial, central, and lateral compartments of the knee
during the pivot shift and RPS maneuvers [31]. By navi-
gating the examination of the knee after selective
sectioning of the PCL and structures of the PLC, we can
gain a better understanding of how specific injury patterns
increase the magnitude of this dynamic test of knee sta-
bility. Furthermore, we can delineate the relationship of
this dynamic stability test to other established uniplanar
tests, such as the posterior drawer and external rotation
tests. Accordingly, practitioners can better interpret the
importance of a positive RPS in the clinical setting and use
this information to formulate a treatment plan.
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We therefore asked whether (1) isolated sectioning of
the PCL or the PLC increased the magnitude of the RPS,
(2) combined sectioning of the PCL and PLC increased the
magnitude of the RPS, and (3) the magnitude of the RPS
correlated with static external rotation or posterior drawer
testing.

Materials and Methods

We obtained five fresh-frozen cadaveric hip-to-toe lower
extremity specimens (10 knees; five knees allocated to
each group) (average age of donor, 57 years; range,
42-58 years). For each cadaver specimen, we randomly
assigned one knee to one of two experimental groups. In
Group I, we sectioned the PCL and then sequentially sec-
tioned the structures of the PLC, including the lateral
collateral ligament (LCL), popliteal fibular ligament (PFL),
and popliteus tendon. In Group II, we sequentially sec-
tioned the structures of the PLC before sectioning of the
PCL. We performed a navigated posterior drawer, external
rotation dial test at 30° and 90° of knee flexion, and a
mechanized RPS in the intact state and following section of
each of the aforementioned structures (Fig. 1). Prior IRB
approval was obtained for the use of human cadaveric
tissue in this project.

5 Cadaveric Hip-to-Toe Specimens (10 Knees)

e

Group | (n=5 knees) Group Il (n=5 knees)

| PCL Sectioned l | LCL Sectioned |
¥ ¥
Navigated PD, Dial, and RPS Navigated PD, Dial, and RPS
(3 replicates) (3 replicates)
I LCL Sectioned | | PFL Sectioned |
¥ ¥
Navigated PD, Dial, and RPS Navigated PD, Dial, and RPS
(3 replicates) (3 replicates)

| PFL Sectioned |

¥
Navigated PD, Dial, and RPS
(3 replicates)

| Popliteus Sectioned l

Navigated PD, Dial, and RPS
(3 replicates)

| Popliteus Sectioned |

Navigated PD, Dial, and RPS
(3 replicates)

| PCL Sectioned |

¥
Mavigated PD, Dial, and RPS
(3 replicates)

Fig. 1 A flowchart shows the distribution of the 10 cadaveric hip-to-
toe specimens utilized in this protocol. Five knees were allocated to
each group (I and II). In Group I, the PCL was sectioned, followed by
sequential sectioning of the structures of the PLC. In Group II, the
structures of the PLC were sectioned followed by the PCL.
Mechanical testing consisting of a posterior drawer (PD) test, external
rotation dial tests at 30° and 90°, and RPS were performed for each
condition.
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Based on previous data, we conducted a priori power
analysis (power, 0.80; significance level, 0.05) to ensure we
could detect differences of 3 mm in compartmental trans-
lation. We chose a difference of 3 mm as a clinically
relevant value based on previous kinematic data obtained
during examination of ACL-deficient knees studying sim-
ilar parameters [6, 25, 31, 33, 34]. The power analysis
indicated five specimens would be needed per group to
discern a difference of 3 mm in compartmental translation
per condition.

We used a surgical navigation system (PraximMedivi-
sion, Grenoble, France) to evaluate translations and
rotations during the knee examination in the intact state
and following serial sectioning of the PCL and structures of
the PLC. The utilization of a surgical navigation system
during clinical laxity examinations was reliable and
repeatable; high intraclass correlation coefficients (0.998)
were recorded for this surgical navigation system in com-
parison to a robotic manipulator [34].

For data acquisition, we used the PraximSurgetics nav-
igation system (PraximMedivision) with customized
software. We fixed rigid bodies to the distal femur and
proximal tibia and traced reflective markers using an
infrared camera, as previously described [7, 9]. We
recorded surface landmarks, mapped intraarticular surface
geometry, and created a three-dimensional model of the
knee [37]. Using a proximally directed axial force to keep
the tibial and femoral condyles in contact at all flexion
positions, we manually cycled the knee from full extension
to 90° of flexion. This represented the passive reference
path from which we measured the deviation during each
pivot shift examination. We performed the reference
motion path 20 times, taking care to keep the leg in neutral
rotation via navigation. The accuracy of this system was
within 1 mm for translational measurements and 1° for
measurements of rotation [14, 19].

To simulate the clinical examination, we performed a
65-N posterior drawer test [2-4] with a tensiometer
attached to a 6.5-mm screw in the posterior tibia. This
posterior load has been utilized by other authors to simulate
a clinical examination of the knee and generate a posterior
translation of the tibia in the absence of the PCL. However,
this load does not necessarily recapitulate in vivo loading
of the PCL that has been estimated to range from 65 to
765 N during athletic activities [10, 11]. Optical tracking
of joint position allowed for consistent testing at 90° of
knee flexion. The navigation system recorded posterior
knee translation during the instrumented posterior drawer
examination. We also performed a 5-Nm external rotation
dial test [2—4] at 30° and 90° of knee flexion with a ten-
siometer attached to a 5-mm screw in the distal tibia. This
torque has been utilized by other authors to simulate a
clinical examination and generate external rotation of the

tibia in the absence of PLC structures. Similarly, this load
may not recapitulate the loads seen in vivo. However, in
vivo torque and the resulting stress on the PLC have not
been well described in contemporary biomechanical liter-
ature. The navigation system recorded medial and lateral
compartment translations and tibial rotation during the
external rotation examinations. We based the loads chosen
for both the posterior drawer and external rotation tests on
previous studies that attempted to recreate a clinical man-
ual testing scenario, rather than a test of peak in vivo
loading during activities of daily living [1-4, 38].

Using a previously described custom device [31], we
performed a standardized mechanized RPS maneuver. The
mechanized RPS utilized a customized machine that
secured to the operating room table (Fig. 2). We achieved a
49-N valgus force by using a load cell positioned on the
lateral aspect of the proximal tibia and secured to the
mechanized pivot shifter. We maintained axial load on
the limb throughout the RPS by securing the pelvis to the
table during a flexion-extension cycle. The mechanized
RPS device cycled the knee from 90° of knee flexion to
maximal extension, while the navigation system simulta-
neously recorded knee kinematics.

During the mechanized RPS, the navigation system
recorded the three-dimensional path of a tracked point at
the center of the tibia, center of the medial tibial plateau,
and center of the lateral tibial plateau. Motion of these
points was analyzed throughout a given motion path
regarding a tracked central point in the notch of the femur.
Customized software allowed us to compare the motion
path during the pivot shift with the reference motion path

Fig. 2 A photograph shows how the right knee is secured in the
mechanized RPS device. The leg holder suspends the proximal tibia.
There is no thigh support allowing the femur to subluxate anteriorly
during the reverse pivot. A load cell is mounted laterally to generate
the valgus moment across the knee.
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of extension-flexion [9, 22]. We reported the maximum
tibial translations and rotation during the RPS maneuver as
the difference between reference motion path and RPS
motion path in the medial and lateral compartments [5].
The utilization of a surgical navigation system dur-
ing clinical laxity examinations was both reliable and
repeatable [34].

A single surgeon (FAP) performed all surgical dissec-
tions. The surgeon transected the PCL by carefully
dissecting the synovial sheath from the PCL at 90° of
flexion and dissecting the tissue between the ACL and
PCL. Using a Number 15 blade with the knee at 120°
flexion, the femoral insertion of the PCL was dissected
from the femoral wall. The stump was retracted posteriorly
and the tibia was translated posteriorly to assure all soft
tissue was from the medial wall of the femur. The
arthrotomy was closed with Number 2 Ethibond® sutures
(Ethicon, Inc, Somerville, NJ) and closed the skin with a
running nylon suture.

The surgeon approached the PLC of the knee through a
standard lateral hockey stick incision, divided the iliotibial
band, and identified the LCL, popliteus tendon, and PFL.
For each respective testing condition, the LCL ligament
was divided sharply at its midsubstance, the PFL dissected
off from its fibular attachment, and the popliteus dissected
from its femoral insertion. Then, the iliotibial band was
closed with Number 2 Ethibond™ suture and the skin was
closed with a running nylon suture after sequential sec-
tioning of each structure.

To determine whether there was a difference in the
magnitude of the RPS between the ligament intact state and
after serial sectioning of the PCL and PLC structures, we
used a repeated-measures ANOVA with four measures and
a post hoc Tukey multiple-comparison test to compare the
mean compartmental translations for each tracked point
during the RPS examination within each group. Data were
tested for normality using the Kolmogorov-Smirnoff test
and for homogeneity of variance using Levene’s test
(o0 = 0.05); the data were normally distributed. To deter-
mine whether the RPS correlated with external rotation or
posterior drawer tests, we plotted the magnitude of the RPS
against the magnitude of the posterior drawer and external
rotation tests and established the slope of the best-fit line
and r* (coefficient of determination). We performed all
statistical analysis using GraphPad Prism® (GraphPad
Software, Inc, San Diego, CA).

Results
Isolated sectioning of the PCL in the presence of an intact

PLC had no effect (p = 0.123) on the magnitude of the
RPS as measured via lateral compartment translation when
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compared to the ligament-intact state (—7.4 mm versus
—10.6 mm) (Fig. 3). Furthermore, isolated sectioning of
the PCL had no effect (p = 0.212) on the magnitude of
external tibial rotation during the RPS (—10.8° versus
—7.0°). Isolated sectioning of each of the PLC structures in
the presence of an intact PCL had no effect (p = 0.421) on
the magnitude of the RPS as measured via lateral com-
partment translation as compared to the intact state
(—8.3 mm versus —14.5 mm) (Fig. 4). Moreover, isolated
sectioning of PLC structures in the presence of an intact
PCL had no effect (p = 0.15) on external tibial rotation
during the RPS (—6.5° versus —7.5°).

Combined sectioning of the PCL and the LCL increased
(p = 0.045) the magnitude of the RPS measured via lateral
compartment translation as compared to the intact state
(—=7.4 mm versus —11.2 mm). Incremental increases in
lateral compartment translation occurred after sectioning of
the PFL (—7.4 mm versus —15 mm; p = 0.014) and pop-
liteus tendon (—7.4 mm versus —23.4 mm; p > 0.001)
versus the intact state. A 9-mm (15 mm versus 24 mm)
increase (p = 0.004) in lateral compartment translation
was noted after sectioning of the popliteus tendon.

Conversely, combined sectioning of the PCL and LCL
had no effect (p = 0.081) on the magnitude of external tibial
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Fig. 3 A graph shows medial and lateral compartment translations in
response to a mechanized RPS. Sectioning of the PCL and LCL
resulted in an increase in lateral compartment posterior translation.
Sectioning of the PFL and popliteus resulted in further increases in
lateral compartment posterior translations. Comp = compartment;
POP = popliteus tendon.
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rotation during the RPS as compared to the intact state
(—10.8° versus —9.0°). Furthermore, no change (p = 0.159)
in external tibial rotation was noted after sectioning of the
PFL (—10.8° versus —11.5°). However, further sectioning of
the popliteus resulted in an increase (p < 0.001) in external
tibial rotation (—10.8° versus —20.0°).

Static testing revealed sectioning of the PCL in the
presence of an intact PLC led to an increase in medial and
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Fig. 4 A graph shows medial and lateral compartment translations in
response to a mechanized RPS. Sectioning of the PLC structures had
no effect on lateral compartment posterior translation. Additional
sectioning of the PCL resulted in further increases in lateral
compartment posterior translations. Comp = compartment; POP =
popliteus tendon.

Fig. 6 A graph shows external tibial
rotation in response to a 5-Nm external 0 -
rotation force at 30° and 90° of knee
flexion in Group I. Sectioning of the
PCL, LCL, PFL, and popliteus were
required to generate an increase in
external tibial rotation at both 30° and
90° of knee flexion. Comp = compart-
ment; POP = popliteus tendon.
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lateral compartment posterior translation in response to a
65-N posterior drawer test (Fig. 5) but had no effect on
external rotation in response to a 5-Nm external rotation
dial test at either 30° or 90° of knee flexion (Fig. 6). Sec-
tioning of the PLC structures in the presence of an intact
PCL had no effect on medial or lateral compartment pos-
terior translation in response to a 65-N posterior drawer test
(Fig. 7). Sectioning of the LCL and PFL in the presence of
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Fig. 5 A graph shows medial and lateral compartment translations in
response to a 65-N posterior drawer in Group I. Sectioning of the PCL
resulted in an increase in posterior translation of the medial and
lateral compartments. Further sectioning of the PLC structures did not
result in an increase in medial compartment translation. Comp =
compartment; POP = popliteus tendon.
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an intact PCL had no effect in response to a 5-Nm dial test,
but additional sectioning of the popliteus tendon resulted in
increases in external rotation at both 30° and 90° of knee
flexion (Fig. 8). The magnitude of the RPS correlated with
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Fig. 7 A graph shows medial and lateral compartment translations in
response to a 65-N posterior drawer in Group II. Sectioning of all
PLC structures (LCL/PFL/popliteus) had no effect on posterior
drawer. Further sectioning of the PCL resulted in an increase in
medial compartment posterior translation. Comp = compartment;
POP = popliteus tendon.

Fig. 8 A graph shows external tibial

the magnitude of the lateral compartment translation during
the posterior drawer test (Table 1) and tibial rotation dur-
ing the external rotation test at 30° and 90° (Table 2).
Collectively, we found the strongest correlations between
the posterior drawer and lateral compartment translation
during the mechanized RPS.

Table 1. Comparison between lateral compartment translation dur-
ing the posterior drawer test and the mechanized RPS

Comparison Group 1 Group 11
RPS versus posterior drawer
R’ 0.93 0.79
P 0.009 0.045
Slope 1.010 0.910

RPS = reverse pivot shift.

Table 2. Comparison between tibial rotation during external rotation
testing and lateral compartment translation during the mechanized
RPS

Comparison Group 1 Group 11
RPS versus external rotation at 90°
R’ 0.56 0.67
P 0.0035 < 0.001
Slope 0.311 0.368
RPS versus external rotation at 30°
R? 0.70 0.59
P 0.001 0.002
Slope 0.464 0.317

RPS = reverse pivot shift.
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Discussion

Dynamic stability testing of the knee and the pivot shift
phenomenon have drawn a great deal of attention from
both clinicians and researchers as the proposed standard for
assessing knee laxity in the ACL-deficient and ACL-
reconstructed state. The impetus for the use of this test is
predicated on studies suggesting subjective symptoms and
patient satisfaction are more closely correlated with the
presence of a pivot shift than abnormal laxity as measured
by the Lachman examination [21]. The RPS may represent
an important metric for measuring dynamic knee instability
in both the biomechanical and clinical arenas; however,
little is known about the relative contributions of PCL and
PLC injuries to this pathologic movement arc. We there-
fore asked whether (1) isolated sectioning of the PCL or
PLC increased the magnitude of the RPS, (2) combined
sectioning of the PCL and PLC increased the magnitude of
the RPS, and (3) the magnitude of the RPS correlated with
static external rotation or posterior drawer testing.

We acknowledge limitations to our study. First, a limi-
tation of many cadaveric studies utilizing serial sectioning
is that not all permutations of sectioning protocols are
examined owing to the limited number of specimens.
Consequently, we only examined sectioning of the PLC
structures in which the LCL was sectioned first, followed
by the PFL, and finally the popliteus. Accordingly, we
could not make definitive statements about the dominant
role of any of these structures. Second, the magnitude of
axial force applied to the knee during the mechanized RPS
was unknown, complicating comparisons to other biome-
chanical studies on this topic. However, axial load was
applied such that the knee moved from a flexed to extended
position by our RPS simulator. While this closely reca-
pitulated the clinical scenario and ensured a reproducible
motion path [9, 33], the amount of axial load necessary to
extend the knee was not recorded. Previous work demon-
strated varying the axial load did not have an effect on the
magnitude of the RPS [31] but simply changed the velocity
of knee extension. While other studies evaluating a “sim-
ulated pivot shift” utilized axial loads of approximately
25 N to generate a positive test, the authors of these pre-
vious studies found this load differed among specimens
[28, 29]. The utility of this study design was that we were
able to precisely measure translation during both static and
dynamic testing using a computer-assisted navigation sys-
tem. Consequently, we were able to discern differences in
the motion path between experimental states in the absence
of known forces across the knee. Third, we did not evaluate
the RPS as a predictive measure of subjective instability
after PCL or PLC injury. Future studies addressing this
deficiency in the literature would be useful. Finally, while
our laboratory showed the mechanized pivot shifter

produced reproducible findings and correlated well with
the manual examination [31], that study did not take into
consideration the potential for variability in the manner in
which the examination is performed by different clinicians.
Accordingly, we acknowledge the findings may not apply
in all clinical examination scenarios.

Isolated sectioning of the PCL in the presence of an
intact PLC had no effect on the magnitude of the RPS as
measured via lateral compartment translation or external
tibial rotation. These data were consistent with a cadaveric
study in which Jakob et al. [16] graded the RPS after serial
sectioning of the PLC and PCL and noted isolated sec-
tioning of the PCL did not generate a RPS. We also found
isolated sectioning of the PLC in the absence of PCL injury
had no effect on the RPS. This finding contrasted with that
of Jakob et al. [16], where the sequential sectioning of the
PLC structures in the presence of an intact PCL led to an
increase in the RPS, with sectioning of the popliteus
resulting in the greatest increase in magnitude of the
examination. It is important to note, in that study, the RPS
was graded manually without any objective quantification.

When combined with sectioning of the PCL, sectioning
of the LCL, PFL, and popliteus all increased the magnitude
of the RPS as measured via lateral compartment transla-
tion. However, combined sectioning of the PCL and all of
the structures of the PLC were necessary to generate a
substantial increase in external tibial rotation during the
RPS. Sectioning of the popliteus resulted in more than a
1.5-fold increase in lateral compartment translation while it
doubled external tibial rotation. Nielsen and Helmig [32]
demonstrated the LCL and popliteus could resist varus and
external rotation forces, with the LCL providing greater
restraint against varus rotation and the popliteus having a
greater role against external rotation. We found both of
these structures had a role in diminishing external rotation
and the magnitude of the RPS. We have compared our
findings to those documented in the literature (Table 3).

Finally, we found the dynamic RPS examination corre-
lated with the static posterior drawer and external rotation
tests. The results via static testing were consistent with
previous studies that described the PCL being the primary
restraint to posterior translation and the PLC being the
primary restraint to rotational laxity. Accordingly, we
postulated the posterior drawer would not correlate to the
RPS, which had a substantial rotational component. How-
ever, both static examinations correlated with the
magnitude of the RPS. Interestingly, we found the posterior
drawer had a stronger correlation with the magnitude of the
RPS as measured via lateral compartment translation than
did external rotation tests at either 30° or 90° of knee
flexion. Similar findings were noted by Markolf et al. [29]
when they compared the Lachman to the pivot shift in a
cadaveric model. Those authors observed linear correlations
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and ER laxity

Not tested

no change in ER laxity

Not tested

Sectioning of LCL had modest effect on ER;

Cadaveric biomechanical

Chun et al. [8]

sectioning of the PFL and PT resulted

in greater increases in ER laxity

Increased subjective grade

Increased subjective grade of RPS

No effect on the RPS

Cadaveric subjective

Jakob et al. [16]

of RPS
Not tested

examination

Not tested

Injury to the LCL, PT, or midthird

Clinical subjective

LaPrade and

lateral capsular ligament

examination

Terry [23]

resulted in an abnormal RPS

Not tested

Increase in posterior tibial Not tested

Clinical examination

Li et al. [24]

translation beyond 30° of flexion

Not tested

with in vivo imaging

Not tested

Posterolateral instability noted only

Cadaveric subjective

Nielsen and

after sectioning PT

examination

Helmig [32]
Petrigliano et al.

Increased posterior and

Increased ER laxity and no effect on RPS

Increased posterior laxity and no

Cadaveric biomechanical

ER laxity; increased RPS

effect on RPS

lateral collateral ligament; PT = popliteus tendon; RPS = reverse pivot shift; PFL = popliteofibular ligament.

PLC = posterolateral corner; ER = external rotation; LCL

between the pivot shift and Lachman examination when
they initially tensioned the knees to match the laxities of the
intact specimen and then loosened them between testing
conditions.

The principal finding in our study was that combined
sectioning of the PCL, in addition to components of the
PLC, was necessary to generate an increase in the mag-
nitude of the RPS and that static and dynamic stability of
the knee were related. These findings suggest the PCL and
PLC play complementary roles in resisting the multiplanar
instability measured by this dynamic examination. Similar
to the pivot shift, the RPS phenomenon appears to be
composed of both AP and rotatory translation vectors.
Typically, with isolated injuries to the PLC, external
rotatory subluxation occurs as the tibia rotates around the
axis of an intact PCL [15]. In the absence of the PCL, this
rotation takes place through the medial compartment,
resulting in greater AP and axial translation. We believe
this combined ligament injury is necessary to generate the
higher magnitude of dynamic instability noted during the
RPS. Consequently, greater lateral compartment transla-
tion occurs during the RPS than during the external
rotation or posterior drawer tests when performed inde-
pendently. These findings underscore the interrelated
function of the PLC and PCL. The mechanized RPS may
prove a useful metric for dynamic testing of the knee with
PCL and PLC injury, and the examiner should be alert of
combined ligament injury in its presence.
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