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Abstract 
Introduction: Meniscal or ligamentous injuries of knee joint are common and result in pain, instability 

and restriction of movement. MRI is used as a screening tool to diagnose or support clinical diagnosis for 

these injuries prior to offering patients with arthroscopic treatment. However, the sensitivity of MRI for 

the detection of meniscal injury is not 100%. 

Arthroscopy of knee joint can be used for both diagnostic and therapeutic purposes. It is regarded as the 

gold standard among the investigative modalities. Aim of our study was to correlate radiological and 

arthroscopic findings of meniscal injuries of knee. 

Materials and Methods: Cross-sectional study of 20 patients with history of suspected internal 

derangement of knee, evaluated with MRI (1.5 T) and correlated with arthroscopy in Mamata Academy 

of Medical Sciences from May 2019 to November 2020. 

Results: The Sensitivity, PPV, Accuracy of MRI scan in detecting ACL injury in our study were 95%, 

100% & 95% respectively. Whereas Sensitivity, specificity, PPV, NPV, Accuracy of MRI scan in 

detecting medial meniscal injury in our study were 77.7%, 81.8%, 81.8%,77.7 & 80.0% respectively. 

Most common lesions found were ACL and Medial Meniscal tears. 

Summary and Conclusion: MRI is a useful non-invasive modality in diagnosing cruciate ligament and 

meniscal injuries. MRI should be considered as the first line of investigation in all patients with 

suspected internal derangements of knee. MRI is useful as a pre-operative screening modality, improves 

the quality of diagnostic and therapeutic arthroscopies and further reduces the morbidity.  

Arthroscopy is the standard diagnosing tool in all patients with suspected internal derangements of knee 

should be performed for cases where intervention is required. 
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Introduction  

The knee joint is most commonly involved due to road traffic accidents, and sports activities 
[1]. The stability and normal mechanics of the knee joint is affected by the injury to the 

ligaments and meniscus which leads to the instability of the joint, impairing the person’s daily 

activities. Therefore, early diagnosis and appropriate treatment should be given to decrease the 

morbidity. The knee joint is the largest synovial joint in the body containing various ligaments. 

The most important of them are anterior cruciate ligament (ACL), posterior cruciate ligament 

(PCL), medial meniscus (MM) and lateral meniscus (LM) which are responsible for the 

stability of the joint [2]. 

Various imaging modalities used to evaluate the knee include radiography, CT scans for 

fractures [3] and MRI for soft tissue injuries in the knee joint [4]. Arthroscopy of the joint can be 

used for both diagnostic and therapeutic purposes [5]. 

MRI being a non-invasive modality is increasingly being used in evaluation of cases of 

internal derangement of knee and is also being used in pre and post op evaluation of meniscal 

and ligamentous pathologies. It has high spatial and contrast resolution and can detect most of 

the pathologies of the knee with high accuracy [6]. Arthroscopy is regarded as the gold standard 

among the investigative modalities [7-9]. 
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Materials and Methods  

A cross-sectional study was conducted in Mamata Academy 

of Medical Sciences, Hyderabad in the Department of 

Orthopaedics. This study was done for a period of duration 

from May 2019 to November 2020 on 20 patients with 

suspicion of traumatic ligament or meniscal injuries of the 

knee joint. 

Inclusion criteria were the patients of age group 18-45 years 

with traumatic knee injury and those willing to be a part of the 

study. Patients with degenerative changes of the knee joint, 

associated fractures around the knee joint and patients 

contraindicated for MRI scan were excluded. 

Initially, proper history of the patient was taken and thorough 

clinical examination was performed by a qualified 

orthopaedic surgeon. Plain radiographs of the involved knee 

joint were taken to rule out degenerative changes, loose 

bodies and fractures around the knee joint. MRI of 1.5 Tesla 

was done on the involved knee joint. After the pre-anesthetic 

check-up and consent, diagnostic arthroscopy of the involved 

knee was done by an experienced and qualified orthopaedic 

surgeon. Findings of the MRI and arthroscopy are noted down 

and compared. 

 

Results 

This study included 20 patients with age ranging from 18 to 

45 years with a mean age of 27.7 years at the time of 

admission. 14 (70%) of them were males and 6 (30%) were 

females. 

 

 
 

Fig 1: Age wise distribution of all patients (N = 20) 
 

On MRI all 20 patients showed ACL tear. Comparison 

between MRI and arthroscopy findings for ACL tear showed 

19 patients being true positive and one patient being false 

positive. The Sensitivity, PPV, Accuracy of MRI scan in 

detecting ACL injury in our study were 95%,100% & 95% 

respectively. Fisher exact test was employed to calculate the 

statistical significance and p value. Here the p value for ACL 

tear is 1, which is statistically not significant. 

 
Table 1: Comparison between MRI and arthroscopic findings for ACL tear 

 

 Arthroscopically positive Arthroscopically negative Total 

MRI positive 19 1 20 

MRI negative 0 0 0 

   20 

 

Table 2: ACL findings 
 

Test ACL (%) 

Sensitivity 100% 

Specificity - 

Positive predictive value(PPV) 95% 

Negative predictive value(NPV) - 

Accuracy 95% 

 

  
 

Fig 2: MRI view of complete tear of ACL Fig 3: Arthroscopic view of complete tear of ACL 
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MRI showed medial meniscus tear in all 11 patients. 

Comparison between MRI and arthroscopy findings for ACL 

tear showed 9 patients being true positive, 2 patients being 

false positive, 2 patients being false negative and 7 patients 

being true negative. The Sensitivity, specificity, PPV, NPV, 

Accuracy of MRI scan in detecting medial meniscal injury in 

our study were 77.7%, 81.8%, 81.8%, 77.7 & 80.0% 

respectively. Here the p value for medial meniscal tear is 

0.0216 and is significant. 

 
Table 3: Comparison between MRI and arthroscopic findings for 

medial meniscus tear 
 

 
Arthroscopically 

positive 

Arthroscopically 

negative 
Total 

MRI positive 9 2 11 

MRI negative 2 7 9 

   20 

 
Table 4 - Medial meniscus findings 

 

Test Medial meniscus (%) 

Sensitivity 81.8% 

Specificity 77.7% 

Positive predictive value(PPV) 81.8% 

Negative predictive value(NPV) 77.7% 

Accuracy 80% 

 

 
 

Fig 4: MRI view of medial meniscal bucket Handle fragment in the 

intercondylar notch (white of arrow) 

 

 
 

Fig 5: Arthroscopic view of bucket handle tear medial meniscus 
 

Five patients showed lateral meniscus tear on MRI. 

Comparison between MRI and arthroscopy findings for ACL 

tear showed 4 patients being true positive, 1 patients being 

false positive, 3 patients being false negative and 12 patients 

being true negative. The Sensitivity, specificity, PPV,NPV, 

Accuracy of MRI scan in detecting lateral meniscal injury in 

our study were 57.1%,92.3%,80.0%,80.0% &80.0% 

respectively. Here the p value for lateral meniscal tear is 

0.0307, which is statistically significant. 

 
Table 5: Comparison between MRI and arthroscopy findings for 

lateral meniscus tear 
 

 
Arthroscopically 

positive 

Arthroscopically 

negative 
Total 

MRI positive 4 1 5 

MRI negative 3 12 15 

   20 

 
Table 6: Lateral meniscus findings 

 

Test Lateral meniscus (%) 

Sensitivity 57.1% 

Specificity 92.3% 

Positive predictive Value(PPV) 80% 

Negative predictive value(NPV) 80% 

Accuracy 80% 

 

 
 

Fig 6: MRI view of longitudinal tear of posterior horn of lateral 

meniscus 

 

 
 

Fig 7: Arthroscopic view of posterior horn tear of lateral meniscus 

 

Discussion 

Our study spanned over a 18 months period. Prospective 

evaluation of 20 patients with suspected internal 

derangements of knee with MRI and subsequently 

arthroscopy was done. The anterior cruciate ligament and 

menisci were studied on both the modalities and comparisons 

were drawn. Arthroscopy was considered as gold standard 

and the sensitivity, specificity and accuracy of MRI were 

calculated. Of the 20 patients studied, there were 20 ACL 

tears, 11 medial meniscal tears and 5 lateral meniscal tears on 

MRI. 
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A large percentage of knee pain or disability is caused by 

pathological condition of menisci. One study reported it to be 

the cause of two-thirds of all the internal derangements of the 

knee joint [10]. Likewise, disruption of the anterior cruciate 

ligament, a major stabilizer of the knee, leads to the loss of 

stability of the knee and potentially significant dysfunction 
[11]. Although ACL is the most frequently torn ligament of the 

knee, the ACL tear has remained clinically elusive. These 

injuries account for a large number of referral to hospitals. 

The evaluation of these lesions remains a difficult clinical 

problem. The MRI is the frequently used diagnostic modality 

for these internal derangements because of being non-

invasive, painless and unassociated with risk of radiation [12]. 

The accuracy, sensitivity and specificity values for knee 

lesions vary widely in literature. Rubin et al. [13] reported 93% 

sensitivity for diagnosing isolated ACL tears. Similarly 

several prospective studies have shown a sensitivity of 92-

100% and a specificity of 93-100% for the MR imaging 

diagnosis of ACL tears [13, 14, 15]. The sensitivity for 

diagnosing isolated meniscal tears in Rubin’s series was 98% 

and it decreased when other structures were also injured. The 

specificity in isolated lesion was 90%. In a muticentric 

analysis Fischer [16] reported an accuracy of 78-98% for the 

chronic anterior cruciate ligament and 64-95% for the 

meniscal tears.  

The sensitivity and specificity of MRI in detecting meniscal 

tears exceeds 90%. Ryan et al. [17] in a prospective 

comparison of clinical examination, MRI, bone SPECT and 

arthroscopy to detect meniscal tear reported high diagnostic 

ability of MRI along with bone SPECT to detect meniscal 

tears with sensitivity and specificity of 80% and 91% 

respectively. 

In the present study, the sensitivity and specificity of MR 

imaging for knee for medial meniscal lesion was 81.8% and 

77.7% respectively. The sensitivity and specificity of MR 

imaging for knee for lateral meniscal lesion was 57.1% and 

92.3% respectively. Therefore MRI has a high accuracy in 

diagnosing ACL than lateral meniscus and medial meniscus 

injury. However MRI is statistically significant in case of 

meniscal tears but not significant in case of ACL tear in 

present study. 

 

Conclusion  

In conclusion, the present study supports that MRI is very 

helpful in diagnosing meniscal and cruciate ligament injuries, 

but in a countable number of patients MRI reports were with 

false results. Now-a-days patient’s expectations are maximal 

and taking into account that MRI false or misleading results 

can be as high as15% to 20% in specific knee pathologies. So 

it is concluded that arthroscopy still remains the gold standard 

in diagnosing the internal knee lesions and is highly useful in 

patients with persistent symptoms or in case of strong clinical 

suspicion in spite of normal MRI. However further studies 

with larger study population and meta-analysis of these 

studies is required to arrive at a concrete conclusion.  
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