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Abstract

Background: The knee joint represents a common anatomical site susceptible to injury. Although, Arthroscopic procedures
play a vital role in both diagnostics and therapeutics, offering insights into the nature of the injury. However, the invasive
nature of arthroscopy and its potential complications underscore the need for alternative diagnostic methods. MRI has gained
acceptance as the preferred non-invasive modality for evaluating knee injuries. This study aims to systematically evaluate the
effectiveness of MRI results in comparison to arthroscopy findings in knee joint injuries, with arthroscopy serving as the gold
standard for assessment.

Material and methods: This is a prospective study with 50 no. of patients. The study group includes patients coming to Al-
Ameen Medical College Hospital, Vijyapura, India, clinically diagnosed to have ligamentous injuries of knee and undergoing
MRI in the Department of Radiology. The study was conducted between August 2022-July 2024.

Results: In the present study, it was observed that majority of patients, 82% were male and 18% were females. 40% of
patients were in age group 18-28 years. There were no instances of bilateral knee involvement, with the right knee joint (64%)
being more frequently affected than the left knee (36%). Accuracy of MRI in reference to Arthroscopy in detecting ACL, PCL,
Medial meniscus and lateral meniscus was found to be 94%, 100%, 96% and 94%, respectively.

Conclusion: The results demonstrate that MRI is a highly accurate, radiation free and non-invasive diagnostic tool for
assessing a variety of knee pathologies, particularly ligamentous tears (ACL, PCL) and meniscal injuries (medial and lateral
meniscus). MRI's high sensitivity and specificity for these structures make it a valuable tool for guiding treatment decisions
and potentially reducing unnecessary arthroscopic procedures.
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Introduction acceptance as the preferred non-invasive modality for
The knee joint represents a common anatomical site evaluating knee injuries . Since its clinical introduction in
susceptible to injury, primarily due to factors such as road the mid-1980s, MRI has demonstrated high diagnostic
traffic accidents, domestic falls, repetitive activities, and accuracy without the use of ionizing radiation [, making it a
sports activities M. As a complex type of synovial joint with reliable and safe option. Its superiority over diagnostic
limited osseous reinforcement, the knee joint's stability is arthroscopy [19, the current reference standard for internal
primarily reliant on its ligamentous apparatus. Therefore, knee derangements, lies in its non-invasiveness, improved
ligament and meniscal injuries are exceedingly prevalent. soft tissue contrast, shorter imaging time, and absence of
Cruciate ligaments and the Menisci of the knee joint are radiation exposure M 12, This study aims to systematically
generally affected in these injuries > 31 with initial evaluate the effectiveness of MRI results in comparison to
symptoms like pain and swelling, ultimately impacting the arthroscopy findings in knee joint injuries, with arthroscopy
normal functions of the knee joint and potentially leading to serving as the gold standard for assessment.

premature degeneration [ 1. Prompt and accurate diagnosis

of the type and severity of injuries is imperative for both Methodology

operative and nonoperative treatments. For the treatment of This is a prospective study with 50 no. of patients. The
such injuries, the patient's clinical evaluation serves as the study group includes patients coming to Al-Ameen Medical
primary diagnostic approach utilized by surgeons. College Hospital, Vijyapura, India, clinically diagnosed to
Sometimes, in acute cases, examination may not be have ligamentous injuries of knee and undergoing MRI in
required. Although symptoms and signs aid in diagnosis, the Department of Radiology. The MRI was done on the
they can occasionally be ambiguous, potentially leading o advice of the referring doctor and no patient was made to
diagnostic delays and poorer prognosis. Therefore, undergo MRI for the sole purpose of this study.

confirmation of knee injuries necessitates further clinical
assessment by specific imaging techniques, such as
radiography, computerized tomography €, and magnetic
resonance imaging (MRI) [, Although, Arthroscopic
procedures play a vital role in both diagnostics and
therapeutics, offering insights into the nature of the injury.
However, the invasive nature of arthroscopy and its
potential complications underscore the need for alternative
diagnostic methods. Among these, MRI has gained

Arthroscopic studies were done in collaboration with
Orthopaedic Department of Al-Ameen Medical College
Hospital, Vijyapura, India. The study was approved by the
Ethical Committee of the Institute.

Inclusion criteria: Patient between age group of 18 to 60

years and both sexes, all cases willing to undergo MRI with
painful knee movements were included in this study.
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Exclusion criteria: Patient not consenting for the study,
previously undergone knee surgery, active infection and
neoplasm of knee joint, patient on cardiac pacemaker,
stapedial implants, cochlear implants and prosthetic heart
valves or patient on metal implants and neurostimulators
were excluded from the study.

Data Collection: For all patients admitted with a knee
injury, a comprehensive medical history was obtained from
the patient and/or attending caregivers. This history focused
on elucidating the mechanism of injury and the severity of
the trauma. Subsequently, a clinical assessment was
performed to evaluate the patient’s general health status and
the specific characteristics of the knee injury.

MRI Evaluation: Patients meeting the study inclusion
criteria underwent magnetic resonance imaging (MRI)
examinations of the knee joint. The MRI scans were
performed using a 1.5 Tesla Siemens Magnetom Essenza
scanner. The specific MRI sequences employed may have
included conventional spin echo T1-weighted, T2-weighted,
proton density-weighted, or gradient echo sequences,
depending on the specific clinical investigation required.

Arthroscopy data: Arthroscopy was done in collaboration
with Orthopedic Department of Al-Ameen Medical College
Hospital, Vijyapura, India.

Method of analysis of data: The acquired data was
disseminated  utilizing tabular and  diagrammatic
representations. Sensitivity, specificity, accuracy, PPV and
NPV were determined through calculation. Subsequently,
the data underwent analysis to ascertain significant
correlations  between MRI  knee assessments and
arthroscopic observations, employing kappa statistics.
Statistical analysis was conducted using MedCalc Easy-to-
use statistical software and GraphPad software.

Results

A total of 50 cases of knee injuries were selected by simple
random sampling. Among these, it was observed that
majority of patients, 82% were male and 18% were females
(Table 1). The female to male ratio was found to be 1: 4.55.
40% of patients were in age group 18-28 years followed by
29-39 years (32%), followed by 40-50 years (20%) and only
8% patients were above 60 years of age (Table 2). There
were no instances of bilateral knee involvement, with the
right knee joint (64%) being more frequently affected than
the left knee (36%) (Table 3).

ACL: In the present study, it was found that the anterior
cruciate ligament (ACL) was the primary structure involved,
while PCL was found to be least involved. In our study,
MRI showed 37 (74%) cases of ACL injury in which
Arthroscopic procedure confirmed 38 (76%) cases (Table
4). Out of these, 15 patients (30%) had complete ACL tears
while 22 patients (44%) had partial ACL tears on MRI
while in Arthroscopy these findings were 13 (26%) and 25
(50%) no. of patients, respectively (Table 5).

PCL: In our study, MRI showed 5 cases (10%) of PCL
injury in which Arthroscopic procedure confirmed all 5
cases (10%) (Table 6). Out of these 4 (8%) patients had
complete PCL tears while 1 patient (2%) had partial PCL
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tear on MRI and similar results were found in arthroscopy
as well (Table 7).

Medial Meniscus: In our study, MRI showed 32 (64%)
cases of Medial Meniscus tear in which Arthroscopic
procedure confirmed 31 (62%) cases while 1 more case of
Medial Meniscus tear was confirmed by Arthroscopy that
was missed by MRI (Table 8). Out of the 32 patients with
medial meniscal tears, 7 (14%) showed Grade-I signal, 11
(22%) showed grade-Il signal and 14 (28%) showed grade-
111 signals on MRI while in arthroscopy these findings were
7 (14%), 9 (18%) and 16 (12%) no. of patients, respectively
(Table 9).

Lateral Meniscus: In our study, MRI showed 14 (28%)
cases of lateral Meniscus tear in which Arthroscopic
procedure confirmed 13 cases while 2 more case of lateral
Meniscus tear was confirmed by arthroscopy (30%) that was
missed by MRI (Table 10). Out of these 14 patients with
lateral meniscal tears, 3 showed Grade-1 signal (6%), 4
showed grade-11 signal (8%) and 7 showed grade-I11 signal
(14%) on MRI while in Arthroscopy, these findings were 3
(6%), 6 (12%) and 6 (12%) no. of patients, respectively
(Table 11).

Discussion

The intricate osseous and soft tissue architecture of the knee
joint presents a significant challenge for comprehensive
diagnostic imaging. Consequently, a multimodal approach is
often employed to evaluate various knee pathologies.
Conventional radiography provides excellent visualization
of bony structures but offers limited information regarding
soft tissues. Scintigraphy can identify areas of increased
metabolic activity, while computed tomography excels at
depicting osseous detail and can be particularly useful for
evaluating fractures. However, magnetic resonance imaging
(MRI) has emerged as the preeminent modality for knee
joint assessment due to its exceptional ability to differentiate
between various soft tissues such as ligaments, menisci, and
articular cartilage. Numerous comparative studies have
demonstrated a high degree of concordance between MRI
findings and arthroscopic visualization, particularly for the
evaluation of ligamentous injuries. This robust correlation
underscores the invaluable role of MRI in the clinical
evaluation of knee disorders.

This investigation aimed to assess the diagnostic accuracy
of magnetic resonance imaging (MRI) for internal
derangements of the knee joint by comparing its findings
with those obtained through diagnostic arthroscopy, the
established gold standard. Arthroscopic visualization of
intra-articular knee pathology served as the reference point
for evaluating the concordance with MRI results.

The present study prospectively evaluated the utility of MRI
in diagnosing knee joint injuries and its correlation with
subsequent Arthroscopic findings. The study population
included adult patients of both genders referred to the
Department of Radiology at Al-Ameen Medical College
Hospital, Vijayapura, for knee MRI between August 2022
and July 2024. Inclusion criteria encompassed individuals
with a history of knee pain and injury scheduled for MRI
during the specified period. Patients with prior knee surgery
or not consenting for the study or with active infection or
neoplasm and contraindications for MRI were excluded
from this study. Following informed consent, participants
underwent demographic data collection and MRI evaluation
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of Knee injuries using a 1.5 Tesla Siemens Magnetom
Essenza scanner. Subsequently, all patients underwent
therapeutic Arthroscopy based on the MRI findings.

MRI images were screened for the confirmation of injuries
of: 1) ACL 2) PCL 3) Medial Meniscus 4) Lateral meniscus.
In the present study, males comprised the majority of
patients with knee injuries, with the right knee being the
most commonly affected. Similar data has been reported in
other studies as well [*> 14, Male preponderance may be
related to Activity Levels and Anatomy while right knee
being the most commonly affected as most people are right-
handed, and this can lead to a slight dominance of the right
leg. This dominance might translate to more stress placed on
the right knee during activities like walking, running, or
jumping.

It was observed that majority of patients were in age group
18-28 years followed by 29-39 years. The patients above
age 40 years were 28%. Similar findings were reported in a
study conducted by Asif Rahman et al. on the diagnostic
accuracy of magnetic resonance imaging for meniscal
injuries, where the patients' ages ranged from 22 to 66 years,
with a mean age of 37 vyears 5. Venkateshwaran
Arumugam et al. conducted a study on MRI evaluation of
acute internal derangement of the knee and observed that the
majority of cases were in the age group of 20 to 30 years [,
In our study, it was found that the anterior cruciate ligament
(ACL) was the primary structure involved, followed by the
medial meniscus (MM) followed by lateral meniscus. PCL
was found to be least involved (Fig 1).

ACL: In our study, MRI showed 37 cases of ACL injury in
which  Arthroscopic procedure confirmed 38 cases.
Sensitivity and specificity of MRI with respect to
Arthroscopy was found to be 94.74% and 91.67%
respectively showing a standard relationship with
arthroscopy in diagnosing ACL. The PPV, NPV, accuracy
& kappa were found to be 97.30%, 84.62%, 94.00% and
0.840, respectively (Fig 2). In a similar study conducted by
Sahni and group sensitivity, specificity, PPV, NPV and
accuracy of MRI with respect to Arthroscopy was found to
be 93.3%, 86.6%, 87.5%, 88.8% and 91.1%, respectively

[17]

In the present study, it was found that 15 patients had
complete ACL tears while 22 patients had partial ACL tears
on MRI while in Arthroscopy these findings were 13 and 25
no. of patients, respectively. In a similar study reported by
Igbal and group had shown 43.6% of patients had full-
thickness tears, 52.7% had partial-thickness tears, and 3.6%
had interstitial edema on MRI, while Arthroscopy revealed
full-thickness tears in 41.8% of patients, partial-thickness
tears in 52.7%, and interstitial edema in 5.5%. These results
suggest a high degree of concordance between MRI and
arthroscopy for diagnosing ACL tears [, Our study found
that buckling of the PCL and bone contusions were the most
frequently observed secondary signs. Notably, there was one
case where a clinically suspected ACL tear was missed on
MRI but confirmed by Arthroscopic examination. This
highlights the importance of considering both primary and
secondary MRI findings alongside clinical presentation for
accurate ACL diagnosis.

Different imaging sequences in various planes were utilized
for knee imaging, including T1-weighted (T1w), T2-
weighted (T2w), proton density (PD), and fat-saturated
images in coronal, axial, and sagittal planes. For detecting
ACL tears, only certain sequences were found to be useful,
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such as sagittal T1w and PD images, as well as coronal T1w
images. Among these, the most useful sequence was the
sagittal PD images.

PCL: Sensitivity and specificity of MRI with respect to
Arthroscopy for detecting PCL tears was found to be 100%
and 100%, respectively showing a standard relationship
with arthroscopy in diagnosing PCL. The PPV, NPV,
accuracy & kappa were found to be 100%, 100%, 100% and
1, respectively (Fig 2).

In the present study, it was found that 4 patients had
complete PCL tears while 1 patient had partial PCL tear on
MRI and similar results were found in arthroscopy as well.
In a similar study conducted by Grover et al. involving 610
patients to evaluate MRI for PCL injury detection. MRI
demonstrated high diagnostic accuracy with 100%
sensitivity and specificity with respect to Arthroscopy.
Notably, no PCL injuries were missed by MRI among the
202 patients who underwent arthroscopy [,

PCL injuries are less common than ACL tears, but
diagnosing them can be tricky as well. Though, MRI plays a
crucial role in diagnosing PCL injuries, but often requires
confirmation or additional information from arthroscopy.

Medial Meniscus: Sensitivity and specificity of MRI with
respect to Arthroscopy for detecting Medial Meniscus tear
was found to be 96.88% and 94.44% respectively showing a
standard relationship with arthroscopy in diagnosing medial
meniscus tear. The PPV, NPV, accuracy & kappa were
found to be 96.88%, 94.44%, 96% and 0.913, respectively
(Fig 2). Shantanu and group has also almost similar
statistics for medial meniscus tear with sensitivity (89.5%)
and specificity (85.4%) of MRI with respect to Arthroscopy
showing an standard relationship with arthroscopy in
diagnosing medial meniscus tear. The PPV, NPV and kappa
were found to be 73.9%, 94.6%, and 0.62, respectively®. In
a similar study conducted by Sahni and group Sensitivity,
specificity, PPV, NPV and accuracy of MRI with respect to
Arthroscopy was found to be 92.8%, 83.3%, 68.4%, 96.7%,
and 86%, respectively 71, In our study, it was found that out
of the 32 patients with medial meniscal tears, 7 showed
Grade-1 signal, 11 showed grade-11 signal and 14 showed
grade-I11 signals on MRI while in arthroscopy these findings
were 7, 9 and 16 no. of patients, respectively. In a similar
study reported by Igbal and group, out of the 32 patients
with medial meniscal tears, 2 showed Grade-l signal, 5
showed grade-1I signal, 23 showed grade-Ill signal and 2
showed bucket handle tear on MRI while in arthroscopy
these findings were 2, 6, 22 and 2 no. of patients,
respectively [18],

Lateral Meniscus: Sensitivity and specificity of MRI with
respect to Arthroscopy for detecting lateral Meniscus tear
was found to be 86.67% and 97.14% respectively showing a
standard relationship with arthroscopy in diagnosing lateral
meniscus tear. The PPV, NPV, accuracy and kappa were
found to be 92.86%, 94.44%, 94% and 0.85, respectively
(Fig 2). Shantanu and group have also almost similar
statistics for lateral meniscus tear with sensitivity and
specificity of MRI with respect to Arthroscopy is 87.5% and
94.2% respectively showing a standard relationship with
arthroscopy in diagnosing lateral meniscus tear the PPV,
NPV and kappa were found to be 70.0%, 98%, and 0.785,
respectively . In a similar study conducted by Sahni and
group Sensitivity, specificity, PPV, NPV and accuracy of
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MRI with respect to Arthroscopy was found to be 87.5%,
92.8%, 70%, 97.5%, and 92%, respectively [7],

In our study, out of the 14 patients with lateral meniscal
tears, 3 showed Grade-1 signal, 4 showed grade-11 signal and
7 showed grade-11l signal on MRI while in Arthroscopy,
these findings were 3, 6 and 6 no. of patients, respectively.
In a similar study reported by Igbal and group out of the 19
patients with lateral meniscal tears,1 showed Grade-I signal,
5 showed grade-11 signal and 13 showed grade-111 signal on
MRI while in arthroscopy these findings were 1, 5 and 11
no. of patients, respectively (18],

Conclusion
This study investigated the role of Magnetic Resonance
Imaging (MRI) in evaluating knee joint injuries and its

www.radiologyjournal.in

correlation with  Arthroscopic  findings. The results
demonstrate that MRI is a highly accurate, radiation free
and non-invasive diagnostic tool for assessing a variety of
knee pathologies, particularly ligamentous tears (ACL,
PCL) and meniscal injuries (medial and lateral meniscus).
MRI's high sensitivity and specificity for these structures
make it a valuable tool for guiding treatment decisions and
potentially reducing unnecessary arthroscopic procedures.

In conclusion, MRI has emerged as the primary imaging
modality for evaluating knee injuries due to its accuracy,
safety, and ability to depict internal joint structures in detail.
While arthroscopy remains the gold standard for definitive
diagnosis and treatment in some cases, MRI serves as a
powerful non-invasive alternative for a comprehensive
evaluation of knee joint injuries.

Table 1: Distribution of patients according to Sex

Gender distribution of patients
Sex No. of patients Percentage
Male 41 82%
Female 9 18%
Total 50 100%
Table 2: Distribution of patients according to age
Age distribution of patients
Age group (years) No. of patients Percentage
18- 28 20 40%
29-39 16 32%
40-50 10 20%
51-60 4 8%
Total 50 100%
Table 3: Distribution of patients according to Knee joint side injured
Distribution of patients according to involved knee joint
Side No. of patients Percentage
RIGHT 32 64%
LEFT 18 36%
TOTAL 50 100%
Table 4: Comparison between MRI and Arthroscopic findings for ACL tear
Comparison between mri and arthroscopic findings for acl tear
Arthroscopy
MRI Positive Negative Total
Positive 36 1 37
Negative 2 11 13
Total 38 12 50
Table 5: Types of ACL tears
Type of acl tear
MRI ARTHROSCOPY
COMPLETE 15 13
PARTIAL 22 25
Table 6: Comparison between MRI and Arthroscopic findings for PCL tear
Comparison between mri and arthroscopic findings for pcl tear
Arthrosco
MRI _ By : Total
Positive Negative
Positive 5 0 5
Negative 0 45 45
Total 5 45 50
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Table 7: Types of PCL tears
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Type of pcl tear
MRI Arthroscopy
Complete 4 4
Partial 1 1

Table 8: Comparison between MRI and Arthroscopic findings for medial meniscus tear

Comparison between mri and arthroscopic findings for medial meniscus tear
Arthroscopy
MRI Positive Negative Total
Positive 31 1 32
Negative 1 17 18
Total 32 18 50
Table 9: Grades of Medial Meniscus tear
Grades of Medial Meniscus
Grade of Tear MRI Arthroscopy
Grade | 7 7
Grade Il 11 9
Grade |11 14 16
Table 10: Comparison between MRI and Arthroscopic findings for Lateral MENISCUS tear
Comparison between mri and arthroscopic diagnosis for lateral meniscus tear
Arthroscopy
MRI Positive Negative Total
Positive 13 1 14
Negative 2 34 36
Total 15 35 50
Table 11: Grades of lateral Meniscus tear
Grades of lateral meniscus
Grade of Tear MRI Arthroscopy
Grade | 3 3
Grade Il 4 6
Grade Il 7 6
40 1 .
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Fig 1: Distribution of patients according to Structures injured
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