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ABSTRACT 

Introduction: Accurate diagnosis of intra-articular knee injuries is essential to guide management and 

prevent long-term complications. Arthroscopy is the diagnostic gold standard but is invasive, whereas 

Magnetic Resonance Imaging (MRI) offers a non-invasive alternative. The objective of this study is 

to assess the diagnostic accuracy of MRI in detecting ligamentous, meniscal, and chondral injuries of 

the knee by correlating findings with arthroscopy. 

 

Methods: Paramilitary personnel with clinically suspected knee injuries who underwent both MRI 

and arthroscopy were included. MRI findings were compared with arthroscopy, the reference standard, 

and diagnostic performance indices were calculated. 

 

Results: MRI demonstrated high sensitivity and specificity for anterior cruciate ligament, posterior 

cruciate ligament, and meniscal tears, with relatively lower accuracy for chondral injuries. 

 

Conclusions: MRI is a reliable, non-invasive tool for diagnosing major intra-articular knee injuries. 

Correlation with arthroscopy highlights its strengths and limitations, supporting its role in preoperative 

evaluation and surgical planning. 
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INTRODUCTION 

Knee injuries, being common in high-demand 

physical activities, [1] require accurate diagnosis 

for appropriate treatment planning, as untreated or 

misdiagnosed tears can lead to knee instability, 

increased risk of additional injuries, and early onset 

osteoarthritis. [2] 

Arthroscopy remains the gold standard in the 

diagnosis of these injuries as it provides direct 

visualization of these injuries. However, it is 

invasive and typically reserved for surgical 

treatment rather than for routine diagnostic 

purposes. [3] MRI is the non-invasive imaging 

modality of choice for diagnosing ligamentous and 

meniscal injuries, and injuries of other intra-

articular structures, and thus can be used for initial 

diagnosis. However, there remains variability in 

diagnostic accuracy due to factors like imaging 

quality and interpretation-expertise. [4,5] 

Furthermore its diagnostic reliability compared 

with arthroscopy requires further evaluation to 

ensure accurate and reliable diagnoses, especially 

for partial and complex tears. [6] 

The objective of our study is to assess the diagnostic 

accuracy of MRI in anterior cruciate ligament 

(ACL), posterior cruciate ligament (PCL), medial 

meniscus (MM), lateral meniscus (LM), and 

chondral injuries of knee by correlating findings 

with arthroscopic results, potentially enhancing the 

precision of preoperative evaluations and decision-

making. 

 

METHODS 

This was a retrospective cross-sectional 

observational study carried out in in the department 

of Radiology and Department of Orthopedics and 

Trauma Surgery of Nepal APF Hospital. This study 

was done in paramilitary personnel who underwent 

diagnostic or therapeutic arthroscopy for a duration 

of 2 years, from December 2022 to December 2024 

in the hospital. Ethical approval was obtained from 

the Institutional Review Committee of Nepal APF 

Hospital (Ref no 021/2024). Patients of age 15-49 

years who underwent MRI and subsequent 

arthroscopic procedures in the hospital were taken 

for the study. Patients who had undergone previous 

arthroscopic surgery and those with complex bony 

fractures were excluded from the study. We used a 

consecutive sampling method, including all patients 

who underwent arthroscopy and knee MRI in the 
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given time frame and who met the inclusion criteria. 

Data was collected in the specific proforma, entered 

into Microsoft Excel sheets, and data analysis was 

done on SPSS version 23.  

 

RESULTS 

The total number of patients evaluated in the study 

was 86. Out of the patients, 84.9% (n=73) were 

males and the rest were females. The patient age 

ranged from 18 years to 49 years, with a mean age 

of 31.36 (SD= 7.03) and a median age of 30 years.  

Out of the patients evaluated, 70.9% patients (n=61) 

had an ACL tear on MRI, while 68.6 % patients had 

an ACL tear on arthroscopy (n=59). 3.5% of 

patients (n=3) had a tear of the PCL on MRI, with 

4.7% (n=4) of patients showing a PCL tear on 

arthroscopy.  

Medial meniscus tear on MRI was seen in 53.5 % 

patients (n=46), while it was seen in arthroscopy in 

51.2 % patients (n=44). Similarly, lateral meniscal 

tear was seen in MRI in 22.1% (n=19), while on 

arthroscopy 31.4% (n=27) had a lateral meniscal 

tear. MRI identified chondral lesions in only 3.5 % 

(n=3) patients while on arthroscopy 15.1% (n=13) 

had chondral lesions.  

The sensitivity, specificity, PPV and NPV of MRI 

for diagnosis of ACL, PCL, Medial, and lateral 

meniscal, and chondral injury were found as 

mentioned in Table 1. 

 

Table 1: Sensitivity, Specificity, PPV and NPV of 

ACL, PCL, Meniscal and chondral injuries 

 

The study shows the highest sensitivity of MRI for 

the diagnosis of ACL and medial meniscal lesions, 

while the the lowest sensitivity was seen for the 

diagnosis of chondral injuries followed by the 

lateral meniscus. Specificity of MRI is highest for 

PCL followed by chondral injuries, while it is least 

for ACL injuries.  

 

 

 

Parameter Sensi

tivity 

(%) 

Speci

ficity 

(%) 

Positive 

Predicti

ve value 

(%) 

Negative 

Predicti 

ve value 

(%) 

Acc

urac

y 

(%) 

ACL 94.9 81.5 91.8 88.0 90.7 

PCL 75.0 100 100 98.8 98.8 

Medial 

meniscus 

93.2 88.1 89.1 92.5 90.7 

Lateral 

meniscus 

66.7 98.3 94.7 86.5 88.3 

Chondral 

lesions 

15.4 98.6 66.7 86.8 86.0 
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DISCUSSION 

ACL Injury: 

Diagnosis of ACL tears is made when there is 

visualization of high signal intensity or edema in the 

body, bundles or attachment sites of ACL, or non-

visualization of ACL. [7] 

Isolated ACL tear accounts for almost two-third of 

all knee disturbances. [8] Our study showed the 

preponderance of ACL tears being present in 70.9% 

patients followed by MM tear (53.5% patients) and 

LM tears (22.1% patients). Similar findings of 

preponderance of ACL tear were found in the 

existing literature. [6,8,9,10,11] The sensitivity, 

specificity, PPV and NPV of ACL tear detection via 

MRI in our study were found to be 94.9%, 81.5%, 

91.8% and 88% respectively. The findings are 

almost similar to existing literature where the 

sensitivity of ACL tear detection ranged from 90-

96.3%. [8,10,12] The accuracy of ACL tear 

detection in our study was found to be 90.7%. The 

sensitivity of ACL tear detection in other studies 

was found to be 90-94%. [7,9,10,12,13,14] ACL is 

a discrete structure in the intercondylar notch easily 

visualized on all sequences. ACL tears are usually 

large and high-grade tears, easily identified and 

moreover radiologists are also highly trained to 

look for ACL tears. These are all reasons for higher 

sensitivity and specificity of ACL on MRI. [15] 

PCL Injury: 

In MRI, PCL is visualized as a homogeneously low 

signal, continuous structure. Thus, any changes in 

signal or structural discontinuity are easily 

identified, making MRI highly accurate in 

diagnosing PCL injury. [7] The sensitivity and 

accuracy of PCL injury detection by MRI in our 

study were found to be 75% and 98.84% 

respectively. A similar study by Sahni G et al 

showed the sensitivity and accuracy of PCL tear to 

be 75% and 94% respectively. [10] Studies have 

shown the sensitivity of PCL tear detection by MRI 

ranging from 92.8% to 100%. [7,9,11,12,13] 

Similarly, the accuracy of PCL injury detection was 

found to range from 95% to 100%. [7,9,11,12] 

These statistics show the high accuracy rate of MRI 

for the detection of PCL injury. 

MM Injury: 

The sensitivity, specificity and overall accuracy of 

MM tear in our study was 93.2%, 88.1% and 90.7% 

respectively. Sensitivity of MM tears in other 

literature was found to range from 93.54-100%. 
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[3,6,7,11,12,16,17,18,19] Three studies in Nepal 

showed the sensitivity of MM tear to be 85.7% (13), 

88.46% (9) and 92.3% (20).The overall accuracy of 

MM tear detection in other studies ranged from 

90%-92.7%. [3,6,11,12,16,17,18] Similar studies in 

Nepal showed the overall accuracy to be 92%, 

87.5% and 95.1%. [7,13,20] 

LM Injury: 

The sensitivity, specificity and overall accuracy of 

MRI in detecting LM injury in our study was 

66.7%, 98.3% and 88.37% respectively. Similar 

studies from Nepal showed the sensitivity to be 

77.7%, 84.61%, 83.3% and 84.6% (20). [7,9,13,20] 

Similarly, the overall accuracy of LM injury in 

those studies were found to be 86%, 92.1%, 90% 

and 92.6% respectively. [7,9,13,20] Lower 

sensitivity of lateral meniscal tears on MRI are due 

to its more mobility leading to transient 

subluxations, complex root/meniscofemoral 

ligament anatomy which might cause the  missing 

of subtle posterior horn and root tears. [21] 

Chondral lesions: 

The MRI is considered the most accurate non-

invasive modality to study articular cartilage, 

providing information on the biochemical and 

physiological condition of Hyaline cartilage. [22] 

Identifying chondral lesions is important as it has 

several important clinical implications. Untreated 

cartilage damage worsens with activity and a small 

focal cartilage defect progresses to a larger lesion 

leading to early osteoarthritis. [23] Untreated 

chondral lesions are also a cause of persistent pain, 

limited range of motion and reduced physical 

performance, which is especially critical in athletes 

and our study population, the paramilitary 

personnel. 

Our study showed low sensitivity for diagnosis of 

chondral lesions on MRI (15.4%), however the 

specificity of the same was 98.6%. Overall 

accuracy for the detection of chondral lesions in our 

study was 86.05%. A similar study by Gyawali et al 

showed sensitivity to be 22.2%, who found the 

specificity and overall accuracy to be 100% and 

86% respectively. [7] Danielli et al have shown 

higher sensitivity for diagnosing chondral lesions 

on MRI to be 75% up to 88.2% depending upon 

various subsites of the articular surfaces. [24] In a 

study done in a large number of patients undergoing 

arthroscopy following MRI performed in 10 

different centers in a 1.5 T scanner, sensitivity for 
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detection of chondral lesions was found to be 

dependent on the grade of cartilage lesions, ranging 

from 5% in grade I lesions to 92% in healthy 

cartilage. [25] Low sensitivity of chondral injury in 

our study might be due to low field strength of the 

scanner (1.5 Tesla), with patients having chondral 

lesions probably having lower grade lesions, which 

were not recorded in the arthroscopy notes. The 

diagnostic accuracy of MRI for identifying 

chondral lesions varies with the imaging technique 

and is particularly influenced by lesion size. 

Conventional MRI, even with cartilage-optimized 

protocols, has limited sensitivity for superficial 

fibrillation. Accuracy improves for deeper lesions, 

especially those with more than 50% cartilage loss, 

with reported rates ranging from 73% to 96%. 

Moreover, identification of chondral lesions is more 

accurate with higher field strengths (3T) as 

compared to 1.5T. [26.27] 

 

CONCLUSIONS 

MRI is a reliable, non-invasive tool for knee 

pathologies, with excellent accuracy for ACL, and 

medial meniscus tears, fair accuracy for PCL and 

lateral meniscus injuries, and limited sensitivity for 

cartilage lesions. Arthroscopy remains the gold 

standard, but in Nepalese tertiary care, MRI offers 

valuable preoperative information and reduces the 

need for diagnostic arthroscopy. 

 

LIMITATIONS AND FUTURE DIRECTIONS 

Our study has a few limitations. Being a single-

center study, it may restrict the applicability of the 

findings. MRI scans were performed in a 1.5 Tesla 

scanner, which may overlook superficial cartilage 

lesions compared to scans performed in higher field 

strength scanners. Radiologists were not blinded to 

clinical details, introducing possible observer bias. 

MRI being a static study fails to identify the 

functional status of the structure being reviewed. 

Therefore, detailed clinical history and examination 

findings are necessary for improving the MRI 

reporting by the radiologists. Future studies with 

larger multicenter studies, use of 3 Tesla MRI with 

advanced cartilage sequences and interobserver 

reliability assessments are needed. 
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