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Abstract
Purpose: The purpose of this study was to compare the results of Mobil-Aider testing on the involved and uninvolved knees of individuals with
anterior cruciate ligament (ACL) injuries to MRI results.
Methods: Individuals with reported knee injuries (N=26) were tested for ACL laxity using the Mobil-Aider arthrometer. A foam bolster was used
to position the knee in 20-30° flexion. The arthrometer was used to perform a Lachman test on the tibio-femoral joint. The maximal translation of 3
measurements on each knee was recorded. The clinical data and the MRI results were matched.
Result: For the test of between-subject differences, an interaction effect was found between side and MRI result (p = 0.008). A simple main
effect was found in between involved versus uninvolved side (p = 0.001). There was no simple main effect size found for MRI result (p = 0.415).

Conclusion: Excessive anterior translation of the knee is part of the patient presentation of an ACL injury. The clinician should also be cognizant
of the mechanism of injury, the report of a “pop,” presence of rapid swelling, loss of range of motion, and instability. This is the first study using the
Mobil-Aider to assess ACL injuries. Although the device has been validated and determined to be reliable in prior studies of healthy individuals,
testing individuals with injuries are important to demonstrate its clinical value. The sample size is limited but the study was adequately powered to
be able to state the Mobil-Aider has the potential to provide valuable clinical information when assessing ACL injuries.
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Introduction
There are over 7.2 million orthopedic injuries annually in the
USA. Approximately 6.6 million knee injuries presented to United
States emergency departments between 1999 and 2008 [1]. It has
been estimated 40% of all sports related injuries are of the knee. Of
those knee injuries, anterior cruciate ligament (ACL) damage is the
most common (over 200,000 per year). Furthermore, it has been
estimated that approximately 74% of acute ACL injuries are missed
in the emergency department [2].
Part of the challenge in assessing ACL damage is the technique
used. The Lachman test is considered the gold standard with

sensitivity of 63-99%, specificity of 42-100%, (+) likelihood ratio
of 1.12-40.81, and (-) likelihood ratio of 0.02-0.83 [3-14]. The
wide range of the statistical data can be related to the criteria for
a positive test. Are the positive criteria a lack of an end feel or
excessive anterior translation relative to the contralateral side? As
a dichotomous test, what constitutes “excessive translation?” It is
generally believed that when excessive translation is considered,
5 millimeters or more of increased anterior knee translation on
the KT-1000 test is indicative of an ACL either torn or stretched to
the point where it is no longer functional [15]. Likewise, Bach et
al (1990) reported a side-to-side KT-1000 difference of 0.2 mm is
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considered normal and differences of 4.8 and 5.5 mm are present in
acute and chronic ACL injuries, respectively [16].
Until recently, the KT1000 was the only clinical device used to
quantify ACL injuries. However, there are a number of interfaces
in the use of the KT1000. The device straps on the knee in a very
precise way but the function of the device actually pulls it away
from the anterior tibia. If the straps are not secured tightly, a gap
occurs between the device and the tibia. This can produce an
erroneous value. The counter force to stabilize the proximal leg
is delivered via the patella. It is not only uncomfortable, but also
not consistent with the Lachman technique of stabilizing the femur.
In fact, several studies have reported substantial variability in the
measures using the KT1000/2000 [17-19]. Wiertsema et al [20]
examined the reliability of the KT1000 arthrometer and found the
intra-rater reliability and the inter-rater reliability to be low (ICC
= 0.47 and 0.14). Barcellona et al [17] stated that the KT1000 and
KT2000 knee joint arthrometers (MEDmetric Corp, San Diego, CA)
have been shown to over-estimate the measurement of knee joint
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sagittal laxity between 22% and 24%.

In 2021, the development of the Mobil-AiderTM (Figure 1)
(Therapeutic Articulations, LLC, Spring City, PA) sought to address
the pain points of quantifying ACL laxity via simple positioning,
stabilizing the femur with contoured attachments, and the use of
a light-weight tool that pulls the tibia into the device in the same
format as the Lachman test (Figure 2). The Mobil-Aider TM has been
shown to be valid in the lab (2% margin of error) when compared
to the Zeus Smartzoom [21]. Clinical testing of the posterior
translation of the shoulder and volar translation of the wrist have
demonstrated reliability of 0.77-0.83 and 0.90, respectively [2223].

Magnetic resonance imaging (MRI) is often used for ACL injury
diagnosis [14,24]. However, the ability of MRI to identify partial
ACL tears has been called into question [25]. Furthermore, MRI is a
static image and offers no data about the dynamic instability of the
knee (Figure 1&2).

Figure 1: Mobil-Aider TM Knee Arthrometer.

Figure 2: Lachman Test with Mobil.

The purpose of this study was to assess the ability of the MobilAider TM device to identify injury to the ACL. The goals were 1) to see
if the Mobil-Aider TM consistently identified laxity associated with
ACL injuries; 2) identify the magnitude of the anterior displacement
present in injured, partial, and complete tears as compared to intact
contralateral ACL; and 3) compare the magnitude of displacement
with that of the MRI.

Methods

Participants
Eligible participants were anyone over 18 years of age who was

suspected to have an anterior cruciate ligament injury or had an
MRI with confirmed ACL damage. Participants needed to have an
uninjured contralateral knee for comparison. Individuals who had
a prior surgery were not eligible. All participants had a scheduled
appointment with the researcher (SH) for a suspected knee injury.
At the conclusion of the knee examination, the study was explained
to the patient, and s/he was asked if s/he was willing to give
permission to test his/her knees. Researcher #3 (DG) obtained
consent and performed the testing. The uninvolved knee was
tested first, then the involved knee. Researcher #3 was blinded to
the MRI results prior to testing.
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Procedure
The testing procedure involved placing a foam bolster under the
knee to obtain a standardized amount of flexion (approximately 2030 degrees) in the supine position (figure 2). The tibio-femoral joint
line was identified. The device axis was aligned with the joint line
and secured on the knee with Velcro straps around the thigh and the
calf. The device was set in the “A” mode to hold the maximal reading
of anterior translation of the tibia on the femur (Lachman test). The
maximal translation of 3 measurements was recorded on the data
form for each knee. The MRI results were obtained. The MRI was
interpreted by a musculoskeletal radiologist and confirmed by a
fellowship trained orthopaedic surgeon (SH). Both the radiologist
and surgeon were blinded to the Mobil-AiderTM measurements. The
clinical data and the MRI results were matched.

Statistical analysis

The MRI data was coded as “0” for intact ACL, “1” for partial
damage to the ACL, and “2” for complete tear of the ACL. A two-way
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ANOVA was used to compare the ACL laxity of the involved versus
uninvolved knee with the MRI result after determining that the data
were normally distributed, and Levene’s equality of error variance
test had no significant differences. Data were analyzed using SPSS
version 27 (IBM SPSS Statistics for Windows, Version 27.0. Armonk,
NY: IBM Corp). Descriptive statistics including frequencies, means
and standard deviations were calculated in order to describe the
sample.

Result

The participants in the study included 12 females and 14 males
with a mean age of 32.3 (SD=13.0). Nine had left knee involvement
and 17 had right knee involvement. Six were found to have no ACL
tear, 10 had a partial and 10 had a full ACL tear. The means and
standard deviations of the involved/uninvolved knees for each
condition are displayed in Table 1. The mean difference between
the involved and uninvolved knees were -0.18, 2.05, and 3.38 for
the no tear, partial tear, and complete tear, respectively (Table1).

Table 1: Mean, Standard Deviation of Involved/Uninvolved Knees with MRI Results.

Standard

Side

MRI Result

Mean

Involved

No tear

8.04

1.78

Complete tear

9.44

1.65

7.43

1.98

Uninvolved

Partial tear
No tear

Partial tear

Complete tear

For the test of between-subject differences, an interaction effect
was found between side and MRI result (p = 0.008). A simple main
effect was found in between involved versus uninvolved side (p =
0.001). There was no simple main effect size found for MRI result
(p = 0.415).

Discussion

The Lachman test is a passive accessory movement performed
on the knee to assess the integrity of the ACL. Despite being widely
accepted in the orthopaedic community, there are several issues
related to the performance of the Lachman test. First, a mismatch
in the size of the patient’s leg to that of the clinician’s hands can
make it difficult to stabilize the knee and obtain maximal anterior
tibial translation. Second, positioning of the knee in 20-30 degrees
of flexion and relaxation of the hamstring are important to not
block the translation of the knee. Finally, the inability to quantify
millimeters of translation can be a significant concern when
comparing the involved to uninvolved knee.

There are two alternatives to the Lachman to address the larger
diameter leg of the patient and/or smaller hands of the clinician.
Adler et al [26] described a modification of this method, which they
called the “drop leg Lachman test.” In supine, the patient’s leg is
abducted off the side of the examining table, and the knee is flexed

9.67
8.24
5.92

Deviation
2.2

1.43
2.01

to 25°. The clinician’s hand stabilizes the femur against the table
while the patient’s foot is held between the clinician’s knees. Thus,
the examiner’s other hand is free to apply the anterior translation
force to the tibia. Another alternative is the “prone Lachman test.”
In this position, with the knee in 25 degrees of flexion, the thigh
does not need to be stabilized and gravity helps to translate the
tibia anteriorly (Figure 3).
The drop leg and prone Lachman both address the issue of a
“size” mismatch and even the knee positioning but neither provide
any quantification of the amount of tibial translation. When one
is applying a significant amount of force to stabilize the thigh and
translate the tibia, distinguishing a few millimeters difference
between the knees can be very challenging. Endfeel is often used to
assess the ACL qualitatively. The lack of an endfeel may be indicative
of a complete tear but when a partial tear is present a subjective
endfeel will not contribute information about the magnitude of
the injury. Thus, having objective values can contribute to the
assessment of the ACL is important. Having a valid and reliable
device is also important. The statistically significant differences of
the magnitude of the linear translation in the knee injuries in this
study corresponded to the MRI results (Figure 4). Larger differences
between knees (3.38 mm) corresponded with complete tears,
while smaller differences (2.05 mm) corresponded with partial
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tears. Participants with no ACL injury had no difference between
the knees (-0.18 mm). Being able to quantify the magnitude of an
ACL injury with a dynamic testing technique can assist the clinician
in determining a treatment course of action. Although the sample
size of this study was limited (N=26), it was found to be adequately
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powered (81.8%) for the interaction effect of side and MRI result.
As an introductory study for using the Mobil-Aider TM on joint
pathology, the current study demonstrates the device has promise
for accurately quantifying ACL laxity (Figure 4).

Figure 3: Prone Lachman Technique.

Figure 4: Millimeters of Anterior Translation for ACL Injury.

Clinical Significance
Excessive anterior translation of the knee is part of the patient
presentation of an ACL injury. The clinician should also be cognizant
of the mechanism of injury, the report of a “pop,” presence of rapid
swelling, loss of range of motion, and instability. This is the first
study using the Mobil-AiderTM to assess ACL injuries. Although the
device has been validated and determined to be reliable in prior
studies of healthy individuals [21-23,27-29], testing individuals
with injuries are important to demonstrate its clinical value. The
sample size is limited but the study was adequately powered to be
able to state the Mobil-AiderTM has the potential to provide valuable
clinical information when assessing ACL injuries.
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