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Abstract 
Objective: To determine sensitivity, specificity and accuracy of clinical examination and MRI in 

detecting ligamentous and meniscal knee injuries in relation to arthroscopy.  

Material and methods: It was a prospective, study conducted on 30 patients who presented to the 

department of Orthopaedics, with suspected ligamentous/ meniscal knee injuries, and underwent detailed 

clinical examination followed by MRI and arthroscopy of the knee. Patients with injuries less than 2 

weeks, degenerative lesions of the knee and patients with contraindications to MRI were excluded.  

Results: Sensitivity, specificity, positive predictive value, negative predictive value and diagnostic 

accuracy of clinical examination for anterior cruciate ligament injuries was 91.6, 83.3, 95.6 71.4 and 90 

percent respectively and of MRI was 95.8, 66.6, 92, 80 and 90 percent respectively. Sensitivity, 

specificity, positive predictive value, negative predictive value and diagnostic accuracy of clinical 

examination for medial meniscal injuries was 61.5, 88.2, 80, 75 and 76.6 percent respectively and MRI 

was 92.3, 94.1, 92.3, 94.1 and 93.3 percent respectively. Sensitivity, specificity, positive predictive value, 

negative predictive value and diagnostic accuracy of clinical examination for lateral meniscal injuries 

was 50, 95.8, 75, 88.5 and 86.6 percent respectively and of MRI was 83.3, 95.8, 83.3, 95.8 and 93.3 

percent respectively. Sensitivity, specificity, positive predictive value, negative predictive value and 

diagnostic accuracy of both clinical examination and MRI for posterior cruciate ligament injuries was 

100 percent. 

Conclusion: In cases of suspected ACL injuries, carefully performed clinical examination can give 

equally reliable diagnosis as MRI. MRI is more sensitive than clinical examination in diagnosing 

meniscal injuries and reduces number of missed tears. Negative MRI scans in meniscal injuries is useful 

in ruling out an injury thus minimizing the number of unnecessary arthroscopies. 
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1. Introduction  

The knee joint is one of the most commonly injured joint because of its anatomical structure, 

its exposure to external forces and the functional demands placed on it. Physical trauma in the 

form of sports injury, road side accidents or occupational stress is the cause of vast majority of 

ligamentous and meniscal knee injuries [1]. An accurate diagnosis, grading and extent of 

injuries are essential for further management of the patient. Undiagnosed and untreated 

injuries cause a significant morbidity to the patients. Thoroughly performed clinical 

examination and MRI can diagnose these injuries with great accuracy. MRI is non-invasive 

and provides excellent soft tissue contrast [2]. MRI is an expensive modality and puts a 

financial burden on the patient. Thus, it becomes important to determine the role of MRI in 

detecting and reducing the number of missed tears and to prevent unnecessary arthroscopies. 

Arthroscopy offers direct visualization of all the intrarticular structures with high diagnostic 

accuracy and currently considered gold standard [3]. This study was undertaken to determine 

and compare the sensitivity, specificity and accuracy of clinical examination and MRI in 

diagnosing ligamentous and meniscal knee injuries in relation to arthroscopy.  

 

2. Material and Methods 
Thirty patients of all ages and both sex presenting to the department of Orthopedics, Maharaja  
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Agrasen Hospital, New Delhi from April 2015 to May 2016 

with suspected ligamentous/ meniscal knee injury were 

included in this prospective study after obtaining permission 

from ethics committee. 

 

2.1 Exclusion Criteria 

1. Patients presenting within 2 weeks of injury. 

2. Patients with contraindication to MRI like intracerebral 

aneurysmal clips, cardiac pacemaker, metallic foreign 

body in eye, implants in middle ear. 

3. Patients who had prior arthroscopy or surgical 

intervention to knee joint. 

4. Patients with previous degenerative diseases of the knee.  

 

A detailed history of the patient was taken that included mode 

of injury, duration since injury and symptoms. Clinical tests 

included Anterior drawer test, Lachman test and pivot shift 

test for detection of anterior cruciate ligament (ACL) injuries, 

Posterior Drawer test for posterior cruciate ligament injuries 

(PCL), joint line tenderness, McMurray’s test and Apley’s 

Grinding test for meniscal injuries.  

After ruling out fractures with X-ray, patient was subjected to 

1.5 T MRI. T1 & T2 weighed proton density and fat 

suppressed T2 weighted serial sections were done in axial, 

coronal and sagittal planes and type and location of cruciate 

ligaments and meniscal tears was noted.  

Patients subsequently underwent arthroscopic surgery under 

spinal anesthesia and the findings, as the criterion for 

diagnosis, were recorded and appropriate intervention was 

done. All the arthroscopies were performed by a single 

orthopedic surgeon after obtaining informed written consent. 

Considering arthroscopic findings as definitive, findings of 

clinical testing and MRI were analyzed as,  

 true positive when clinical tests or MRI diagnosis of tear 

was confirmed on arthroscopic evaluation,  

 true negative if the diagnosis of no tear was confirmed on 

arthroscopy,  

 false positive if clinical test or MRI a tear but arthroscopy 

was negative and  

 false negative if clinical tests or MRI images were 

negative but arthroscopy showed a tear.  

 

Based on the above categories, sensitivity, specificity, 

positive predictive value, negative predictive value and 

diagnostic accuracy of clinical examination and MRI were 

tested and compared. All the data was tabulated and 

appropriate statistical tests were applied.  

 

3. Results 

The youngest patient in our study was 15 years old and the 

oldest was 51 years old. Mean age of the patients in our study 

was 27.4 years. There were 23 males (76.7%) and 07 (23.3%) 

females.  

Out of 24 cases of ACL injuries detected on arthroscopy, 

clinical examination and MRI correctly detected 22 and 23 

cases each. Out of 13 cases of MM injuries detected on 

arthroscopy, clinical examination and MRI correctly detected 

08 and 12 cases each. There were 06 cases of LM injuries on 

arthroscopy out of which clinical examination and MRI 

correctly detected 03 and 05 cases each. Only 2 cases of PCL 

injuries were detected on arthroscopy and both cases were 

correctly diagnosed by clinical examination and MRI.  

Sensitivity, specificity, positive predictive value, negative 

predictive value and diagnostic accuracy of clinical 

examination and MRI for anterior cruciate ligament injuries, 

posterior cruciate ligaments, medial meniscal injuries and 

lateral meniscal injuries is tabulated below. (Table 1 and 2 

respectively) 

 
Table 1: Clinical examination and MRI in Cruciate ligament injuries 

 

 ACL PCL 

Parameter Clinical examination (%) MRI (%) Clinical examination (%) MRI (%) 

Sensitivity 91.6 95.8 100 100 

Specificity 83.3 66.6 100 100 

Positive predictive value 95.6 92 100 100 

Negative predictive value 71.4 80 100 100 

Diagnostic accuracy 90 90 100 100 

MRI, Magnetic Resonance Imaging; ACL, Anterior Cruciate Ligament; PCL, Posterior Cruciate Ligament 

 
Table 2: Clinical examination and MRI in meniscal injuries 

 

 Medial meniscus Lateral meniscus 

Parameter Clinical examination (%) MRI (%) Clinical examination (%) MRI (%) 

Sensitivity 61.5 92.3 50 83.3 

Specificity 88.2 94.1 95.8 95.8 

Positive predictive value 80 92.3 75 83.3 

Negative predictive value 75 94.1 88.5 95.8 

Diagnostic accuracy 76.6 93.3 86.6 93.3 
MRI, Magnetic Resonance Imaging 

 

4. Discussion 

Ligamentous and meniscal injuries of the knee are well 

diagnosed by physical examination, with complementary aid 

from MRI. In this study, the accuracy of clinical examination 

and MRI was analysed and compared keeping arthroscopy as 

gold standard.  

There was no significant difference in diagnostic accuracy of 

clinical examination and MRI in ACL injuries, although the 

specificity of clinical examination was higher than MRI in our 

study. These results were similar to those by Orlando N et al. 

[4] who evaluated 72 patients and demonstrated a sensitivity of 

88.67, specificity of 94.73 and diagnostic accuracy 90.27 

percent for clinical examination as compared to 86.79, 73.68 

and 83.33 percent respectively for MRI. Rayan F et al. [5] and 

Rose et al. [6] analyzed patients with ACL injuries and 

demonstrated that there is marginal difference between 

clinical examination and MRI and thus concluded that MRI is 

not necessary preoperatively as it helps little in changing 

treatment decision and preventing negative arthroscopies.  

Navali et al. [7] studied 120 patients and reported that both 
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physical examination and MRI scans are very sensitive and 

accurate in the diagnosis of knee injuries, with a mild 

preference for physical examination. MRI should be reserved 

for doubtful cases or complicated injuries.  

Yoon YS et al. [8] in a prospective study of knee injuries 

undertaken from January to the end of December, 1994 on 

213 knees reported a sensitivity, specificity and diagnostic 

accuracy of 76, 97 and 92 percent respectively in ACL 

injuries. The specificity of clinical examination in these 

studies was higher than in our study. This difference may be 

due to the small sample size and a few number of true 

negative patients.  

Nikolaou et al. [9] and Ruwe et al. [10] concluded that the 

diagnostic power of physical examinations in knee injuries 

was substantially less than MRI results. Munk et al. [11] also 

concluded that MRI is an important diagnostic tool and must 

be carried out before arthroscopy to reduce the number of 

unnecessary arthroscopies. 

Literature regarding the diagnostic accuracy of clinical 

examination and MRI in posterior cruciate ligament injuries is 

insufficient. Since there were only two cases in above study 

no conclusion can be drawn and further research is needed.  

In our study, Sensitivity of MRI was higher than clinical 

examination in medial meniscus (61.5% vs 92.3%) as well as 

lateral meniscus injuries (83.3% vs 50%). Overall diagnostic 

accuracy of MRI in diagnosing medial and lateral meniscus 

injuries was higher than clinical examination.  

In agreement with our study, Schurz et al. [12], on comparing 

the results of the clinical examination and MRI in meniscal 

injuries demonstrated that the accuracy, specificity, 

sensitivity, and the positive and negative predictive values are 

higher in MRI vs arthroscopy group than in the group of the 

clinical examination versus arthroscopic results. Boeree et al. 
[13] concluded that an MRI is necessary to complete an exact 

clinical diagnosis in meniscus tears and that preoperative MRI 

can prevent unnecessary arthroscopy in 50% of the patients 

due to high negative predictive value of MRI.  

The objective of evaluating the accuracy of physical 

examination in comparison with arthroscopy and MRI was the 

topic of a study by Venu et al. [14]. They stated that physical 

examination alone was unsatisfactory for diagnosing knee 

injuries and reported that MRI and arthroscopy were 

concordant in 94% of the patients evaluated. Similar 

conclusions were drawn by Jackson et al. [15] who concluded 

that negative MRI for meniscus injuries can discourage 

diagnostic arthroscopy even if clinical examination is 

positive. 

Sharma UK et al. [16] demonstrated that sensitivity, specificity, 

diagnostic accuracy of clinical examination were 96.1%, 

38.4%, 96.4% and 78.1% respectively for lateral meniscal 

tear. The sensitivity, specificity, diagnostic accuracy of MRI 

were 84.6%, 96.4% and 92.6% respectively for lateral 

meniscal tear making MRI an important diagnostic modality.  

In a prospective series by Abdon et al. [17], clinical 

examination had only 61% accuracy for meniscal tears. 

Rangger et al. [18], and Yan et al. [19] also determined MRI as a 

very important tool before arthroscopies.  

Rose et al. [6] in their series of 100 patients found that clinical 

examination is as accurate as MRI in diagnosing meniscal 

tears. Diagnostic accuracy in their series was 82% vs 75%. 

They concluded that MRI because of its high cost is not 

necessary in patients with clinical suspicion. Ercin et al. [20] 

and Kocabey et al. [2] reported that physical examinations that 

were performed well, by experienced surgeons using multiple 

maneuvers, were sufficient for making the diagnosis of 

meniscal injuries and MRI should be reserved for more 

complicated cases. Boden et al. [21] who stated that when 

clinical examination sets the diagnosis of meniscal damage, 

MRI will not change treatment decisions in contrast to our 

study which demonstrated that negative MRI is very 

important in ruling out a lesion even if clinical examination 

depicts a tear and thus preoperative MRI can help in 

preventing unnecessary arthroscopies. These differences may 

be attributed to the fact that many patients in our study had 

co-existing ACL injuries as compared of studies which 

included isolated meniscal injuries. 

 Rayan et al. [5] analysed 87 patients with meniscal injuries 

and determined that for lateral meniscus, sensitivity (56% vs 

61%), specificity (95% vs 92%) and diagnostic accuracy of 

clinical examination and MRI were same (85% vs 85%). 

 

5. Conclusion 

Both clinical examination and MRI are highly accurate in 

diagnosing ligamentous and meniscal knee injuries. In cases 

of suspected ACL injuries, carefully performed clinical 

examination can give equally reliable diagnosis as MRI. MRI 

in ACL injuries is needed when clinical examination is 

inconclusive as or in acute injuries. Partial ACL tears may 

pose a diagnostic challenge and requires a combination of 

physical examination and MRI with definitive diagnosis by 

arthroscopy, when indicated.  

MRI has higher sensitivity and accuracy in detecting meniscal 

injuries. Thus, routine use of MRI in conjunction with clinical 

examination in meniscal injuries minimizes that number of 

missed tears especially in cases of co-existent ligamentous 

injuries. Negative MRI scans in meniscal injuries is useful in 

ruling out an injury thus minimizing the number of 

unnecessary arthroscopies. However, clinical correlation is 

must before denying arthroscopy on the basis of MRI alone. 
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