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ABSTRACT

Introduction: Anterior cruciate ligament (ACL) injuries are common and impact knee
function. Accurate diagnosis is essential, with MRI as a reliable non-invasive method and
arthroscopy as the gold standard. Clinical tests like Lachman, anterior drawer, pivot shift,
are commonly used for ACL evaluation. Lelli's test is a simple, non-invasive tool, and this
study evaluates its sensitivity, specificity, and diagnostic accuracy compared to arthroscopy.
Objective: This study aims to assess the sensitivity and specificity of Lelli's test in
diagnosing anterior cruciate ligament (ACL) injuries and compares its diagnostic accuracy
with that of arthroscopy. Methods: This study included 188 patients with suspected ACL
injuries presenting at the Department of Orthopaedics, Government Medical College,
Kottayam. Each patient underwent standard tests, including the Lachman, anterior drawer,
pivot shift, Lelli's test involved applying a posterior force to the quadriceps tendon, with
heel liftoff indicating a negative result. Test results were recorded and compared to
arthroscopy findings. Sensitivity, specificity, and diagnostic accuracy of each test were
calculated. Results: The Lachman test had the highest sensitivity (95.09%) and specificity
(88%). Lelli's test showed a sensitivity of 91.41% and specificity of 88%, demonstrating
good accuracy for diagnosing ACL injuries. The anterior drawer test had a sensitivity of
85.54% and specificity of 88.85%. The pivot shift test showed the lowest sensitivity
(65.64%) and specificity (60%).). Conclusion: Lelli's test is a simple and reliable method
for diagnosing ACL injuries, with diagnostic accuracy comparable to other clinical tests. It
can be effectively used in both acute and chronic knee injuries but should be combined with
other diagnostic tools for comprehensive evaluation.

INTRODUCTION

diagnosis, the most definitive way to confirm an ACL injury is thro-

In the emergency room, one of the most frequently encountered
diagnoses following knee trauma is an anterior cruciate ligament
(ACL) rupture. The ACL, located within the knee, is composed of
two bundles: the anteromedial and posterolateral. These bundles are
named according to the points where they attach to the tibia and
femur, respectively [1]. The ACL plays a crucial role in stabilizing
the knee by preventing the tibia from moving too far forward in
relation to the femur. Additionally, the ligament serves as a
secondary restraint, controlling tibial rotation and limiting
excessive varus (inward) or valgus (outward) rotation of the knee
joint[2].

A ruptured ACL is often accompanied by visible signs of knee
instability and increased laxity. Patients with an ACL tear typically
describe a feeling of instability in their knee, particularly during
physical activities such as running, jumping, or sudden changes in
direction. While clinical signs and patient history are critical for

ugh arthroscopic evaluation [3]. Arthroscopy, a minimally invasive
surgical procedure, allows for direct visualization of the ACL and
other internal knee structures. However, due to its invasive nature,
arthroscopy is typically reserved for cases where there is a strong
clinical suspicion of an ACL injury, and non-invasive diagnostic
methods have yielded inconclusive results [4].

Early diagnosis of an ACL injury is essential for determining the
most effective course of treatment and improving long term outcomes.
A delayed or missed diagnosis can lead to further knee damage,
including meniscal tears or cartilage degeneration, which may result
in chronic knee instability and the early onset of osteoarthritis [5].
Although arthroscopy is considered the gold standard for diagnosing
ACL injuries, a comprehensive history and physical examination are
usually the first steps in the diagnostic process. This allows the
physician to assess the nature of the injury and its impact on the
patient's knee function before proceeding to imaging or invasive
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There are three primary clinical tests used to diagnose an
ACL tear: the anterior drawer test, the Lachman test, and the
pivot shift test. Each test assesses different aspects of knee
stability, and their combined use increases the accuracy of the
diagnosis [7].

The anterior drawer test evaluates the forward movement
of'the tibia in relation to the femur. The patient lies down with
their knee bent at a 90-degree angle, and the examiner pulls
the tibia forward while stabilizing the femur. If the tibia
moves excessively forward, it may indicate an ACL tear [8].
However, the anterior drawer test is not always sensitive
enough to detect acute ACL injuries, particularly if there is
significant swelling or muscle guarding. Despite its
limitations in acute cases, it can be helpful in diagnosing
chronic ACL injuries where the ligament has had time to heal
orscar[ 9].

The Lachman test is considered the most reliable and
sensitive clinical test for diagnosing ACL injuries. During
this test, the patient lies on their back with their knee slightly
bent (about 20-30 degrees). The examiner stabilizes the
femur with one hand while pulling the tibia forward with the
other hand. A significant forward movement of the tibia
compared to the uninjured knee suggests an ACL rupture.
The high sensitivity and specificity of the Lachman test make
it the most frequently recommended test for ACL diagnosis
[10]. However, the test's accuracy can be influenced by the
patient's physical characteristics and the examiner's exper-
ience. For example, patients with significant swelling, pain,
or muscle guarding may be more difficult to assess accurately
[11].

The pivot shift test evaluates the rotational stability of the
knee, which is often compromised in the presence of an ACL
injury. In this test, the examiner extends the patient's leg
while applying a valgus force and internal rotation to the
tibia[12]. A positive pivot shift test occurs when the tibia
"shifts" or "jumps" during the movement, indicating
instability caused by an ACL tear. However, this test is not
very sensitive for detecting ACL ruptures, and it can be
difficult to perform on patients who are in pain or have
significant swelling following an acute injury [ 13].

To increase the overall sensitivity and specificity of ACL
rupture diagnosis, physicians often combine multiple clinical
tests. This approach helps mitigate the limitations of
individual tests and provides a more comprehensive
assessment of knee stability [14]. However, the accuracy of
these tests can still be affected by several factors, including
the patient's characteristics and the examiner's experience.
For example, patients with significant swelling, pain, or
protective muscular activity may be more difficult to examine
accurately. Additionally, examiners with smaller hands or
patients with thick, muscular thighs may find it challenging to
perform the Lachman or anterior drawer tests effectively
[15].

Inthe immediate aftermath of an ACL injury, reactive
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synovitis, hemarthrosis, and knee swelling are common.
These conditions can make patients apprehensive about
undergoing a physical examination, as they fear that certain
movements may cause discomfort or even lead to knee
subluxation (partial dislocation). This hesitancy can hinder
the accuracy of clinical tests, especially in cases of partial
ACL ruptures [16]. Partial tears may be harder to detect than
complete ruptures because the remaining intact fibers of the
ACL may continue to provide some degree of knee stability.
Moreover, the presence of concomitant injuries, such as a
meniscal tear, can further complicate the clinical exami-
nation and may mask the signs of an ACL rupture [17].

Diagnosing ACL ruptures in the emergency room requ-
ires a combination of clinical tests, patient history, and
physical examination. While arthroscopy is the gold
standard, non-invasive tests like the Lachman, anterior
drawer, and pivot shift tests are essential for assessing knee
stability [18]. However, their accuracy may be affected by
factors such as patient characteristics and examiner expe-
rience. For instance, thick, muscular thighs may hinder the
detection of excessive tibial movement, while examiners
with smaller hands might struggle to perform these tests on
larger patients. Understanding these limitations helps
clinicians improve diagnostic accuracy and guide appro-
priate treatment decisions [19].

This study aims to assess the diagnostic accuracy of Lelli's
test by evaluating its sensitivity and specificity for detecting
ACL injuries, and comparing its performance against the
gold standard, arthroscopy, to determine its reliability in
clinical settings.

MATERIAL AND METHODS

This observational study was conducted over 12 months in
the Orthopaedics Department at Government Medical
College, Kottayam, focusing on patients with knee
symptoms suggestive of ACL injuries. A sample size of 188
patients was determined based on a previous study by Thapa
SS et al. (2015), which reported the sensitivity and spec-
ificity of Lelli's test as 85.71% and 91.11%, respectively.
Arthroscopy was used as the gold standard for diagnosis.
Inclusion criteria encompassed patients over 18 years with
ACL injuries, including associated ligament injuries and
surgical failures. Exclusion criteria included multiliga-
mentous injuries, fractures, infections, stiff knees, and medi-
cally unfit patients.

RESULTS

In this study, the majority of cases (40.96%) fell within the
21-30 year age range, followed by 23.40% in the 31-40-year
group. The under 20 group constituted 13.83%, while
14.36% were aged 41-50 years. The 51-60 and 61-70 year
groups accounted for 5.32% and 2.13%, respectively.
Additionally, gender distribution revealed that 87.23% of the
participants were male, while only 12.77% were female,
indicating a significant male predominance in the study
cohort.
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ntage of positive results, indicating greater sensitivity for
detecting the condition. In contrast, the anterior drawer test
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Table 3: Mode of Injury
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Modeofinjury Casenumber Percent
Sportsinjury 114 60.64%
VehiculaA ccident 69 36.70%
Assault 5 2.66%

In this study, the most common mode of injury was sport-

the least frequent, comprising 2.66% of the total
srelated, accounting for 60.64% of cases, followed by road cases.
traffic accidents at 36.70%. Assault related injuries were
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Table 5: Pivot Shift Test

Clinical Tests

Lelli's. The pivot shift test produces the fewest positive

outcomes, suggesting lower sensitivity or likelihood of

detecting the condition.

ACL Tear Sensitivity 65.64%

Pivot Shift
Present Absent Total Specificity 60.00%
Present 107 10 117 PPV 91.45%
Absent 56 15 71 NPV 21.13%
Total 163 25 188 Accuracy 64 89%

The Pivot Shift test shows low sensitivity (65.64%) and
specificity (60.0%) for detecting ACL tears. Its high positive

predictive value (91.45%) suggests a strong likelihood of

ACL tear with a positive result, but the low negative
predictive value (21.13%) indicates a high risk of false

negatives.
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Table 7: Lelli’s Test
ACL Tear Sensttivity 91 41%
Lelli's test | p cent | Absent | Total | Specificity 82.00%
Present 149 3 152 PPV 98.02%
Absent 14 22 36 NPV 61.11%
Total 163 25 188 Accuracy 86.98%

Lelli's test shows 91.41% sensitivity, 88.00% specificity

and 86.98% overall accuracy for detecting ACL tears. Its
high PPV (98.02%) confirms that a positive result strongly

indicates an ACL tear. How ever, a low NPV (61.11%)
suggests it may miss some tears, making it less reliable in
ruling out ACL injuries compared to the Lachman test.

Table 8: Anterior Drawer Test

Anterior ACL tear Sensitivity 8554%
drawer test Present Absent | Total | Specificity 88 83%
Present 142 7 149 PPV 83.42%
Absent 21 18 39 NEV 06.60%
Total 163 25 188 Accuracy 85.43%

The Anterior Drawer test demonstrates high specificity
(88.85%) and sensitivity (85.54%), making it reliable in
ruling out ACL tears with a high NPV (96.60%). A positive

result reasonably indicates an ACL tear (PPV 83.42%). Its
total accuracy (85.43%) suggests itis areliable diagnostic
tool for detecting ACL rupture.

Table 9: ACL Tear on MRI
MRI findings Present Absent Present Absent
ACL tear on MRI 173 15 92.02% 7.98%
Complete/partial tear on MEI 148 40 T8.72% 21.28%
Other injuries on MRI 107 81 56.91% 43.09%

Complete ACL tears account for 148 cases (78.72%) and
typically require surgery for optimal recovery. No ACL
injuries make up 15 cases (7.98%) and may involve other
knee conditions. Partial ACL tears represent 25 cases (13.30%)

and involve partial ligament damage requiring varying
treatments based on severity. Other injuries, such as meniscal
or collateral damage, are present in 107 cases (56.91%),
comprising non-ACL knee injuries.

180
160
140
120
100
80
60
40
20

Arthroscopic findings

Arthroscopic evaluation

¥ Present ™ Absent

Other injuries on
Arthroscopic evaluation

Graph 10: Arthroscopic Findings

International Medicine


www.theinternationalmedicine.org

Salman & Nishara, 2024

In this study, 167 cases involved ACL tears, with 147
being full tears, typically requiring arthroscopic recons-
truction for optimal outcomes. Twenty cases had partial tears,
which may or may not need surgery; the decision for repair or
conservative management is made intraoperatively. Ninety-
nine patients fell under the "other injuries" category,
including PCL, MCL, LCL, or meniscus injuries, which
often require surgery for improved outcomes.

DISCUSSION

The anterior cruciate ligament (ACL) is the most
frequently injured component of the knee joint. Patients with
ACL injuries often present with symptoms of knee laxity and
instability. Commonly used tests for diagnosing ACL tears
include the anterior drawer, Lachman, and pivot shift tests.
The Lelli's test evaluates ACL integrity by restricting
anterior tibial translation when the ACL is intact. Applying a
posterior force to the distal femur causes the heel to lift if the
ACL is functional. Lelli's test can detect both acute and
chronic ACL injuries and is unaffected by concurrent MCL
injuries or patellar tendon ruptures [20].

Dr. Alessandro Lelli, an Italian orthopaedic knee surgeon,
introduced the Lelli's test in 2005 as a novel diagnostic tool
for detecting anterior cruciate ligament (ACL) injuries. His
research claimed near perfect sensitivity and specificity
(almost 100%) for this test, though these results may be
somewhat inflated. Lelli's test can identify both acute and
chronic ACL injuries, as well as partial and complete tears
[21].

In our study, Lelli's test showed a sensitivity of91.41% and
specificity of 88.00%, indicating strong accuracy in detecting
ACL tears. Its high positive predictive value (95.51%)
suggests that a positive result reliably indicates an ACL
injury. However, with a negative predictive value of 61.11%,
the test may have a high rate of false negatives, making it less
reliable in ruling out ACL tears. Compared to other tests,
Lachman demonstrated 95.09% sensitivity, the ante-rior
drawer test had 85.54% sensitivity, and the pivot shift test had
65.64% sensitivity. The specificity for these tests was
88.00%, 88.85%, and 60.00%, respectively. Interestingly,
previous studies suggest the pivot shift test's specificity can
reach 100% when performed under anesthesia, though in this
study, the tests were not done under anesthesia [21].

Thapa et al. reported a sensitivity of 85.71% and speci-
ficity of 91.11%, while Tahsin Gurpinar et al. achieved both
sensitivity and specificity at 91.9%. Patrick A. Masset et al.
observed lower sensitivity (83%) and specificity (80%).
Dhakal et al. reported high values with 87.5% sensitivity and
93.2% specificity. The current study demonstrates high
diagnostic performance, with a sensitivity of 91.41% and
specificity of 88%. Overall, these results highlight strong
efficacy in diagnosing ACL tears across studies.[22,23,
24,25]

In this study the specificity of Lelli's test was lower than
expected particularly in patients with partial ACL tears.The
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test was negative in some cases of partial injury due to the
anatomical structure of the ACL. Normally, the ACL fans out
when it inserts into the tibia, allowing it to tuck under the
intercondylar notch, with anterior fibers wrapping around
during full extension a process known as physiological impi-
ngement. In partial tears (involving one bundle) the heel
often failed to lift off the table, leading to false negative
results and reduced accuracy in detecting partial ACL
injuries[ 21].

Common ACL diagnostic tests like the Lachman, pivot
shift, and anterior drawer tests have limitations. Smaller
hands, defensive muscle activation, and conditions like
hemarthrosis can hinder accuracy. Lelli's test, however, is
less impacted by these factors, making it easier to perform
with similar sensitivity and specificity. It's particularly
effective for detecting complete ACL tears but less reliable
for partial tears. As a non-invasive, passive test, Lelli's test
isn't influenced by age, sex, or BMI. Though valuable, it
should be combined with other diagnostic methods for a
comprehensive evaluation of ACL injuries and effective
treatment planning [21]

CONCLUSION

In conclusion, the Lelli's test demonstrates strong
diagnostic performance with a sensitivity of 91.41% and
specificity of 88.00%, effectively identifying ACL and non
ACL tear cases. A positive result is highly indicative of an
ACL tear, given its high PPV (98.02%). However, the low
NPV (61.11%) suggests the test may miss some ACL tears,
leading to false negatives. With an overall accuracy of
86.98%, it is a reliable tool, though not as dependable as the
Lachman test. Given its simplicity and comparable sensi-
tivity, Lelli's test can be routinely used to assess ACL
function in both acute and chronic injuries.
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