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INTRODUCTION 

In today’s era, the knee joint is most commonly involved 

due to road traffic accidents, and sports activities.1 Injury 

to ligaments and meniscus affects the stability and normal 

mechanics of the knee joint resulting in unstable knee 

which impairs a person to carry out his routine daily 

activity. Therefore these injuries should be diagnosed 

accurately and managed (surgically or conservatively) as 

early as possible. ACL or combined ACL and meniscal 

injury are most common among these injuries. 

Orthopedic surgeons relied completely on clinical 

examination in the late 1960 and early 70’s till numerous 

reports suggested the role of arthroscopy in diagnosis and 

treatment of various knee disorders.2 The development of 

magnetic resonance imaging (MRI) helped in the 

diagnosis of ACL and meniscal tears of knee without 

arthroscopy. MRI of knee has several advantages over 

arthroscopy. The purpose of our study was to evaluate the 

radiological and arthroscopic findings of the anterior 

cruciate and meniscal injuries and correlate the findings 

of the above two method. Find out which among the two 

is better to diagnose ACL and meniscal injury accurately. 

METHODS 

This is a retrospective and prospective study conducted 

on a minimum of 100 Individuals admitted in Dr. PDMC 
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hospital, Amravati with knee injury due to various 

etiologies and fits into the inclusion criteria. Study 

conducted in period between August 2015 to August 

2017. 

Inclusion criteria 

Inclusion criteria were patients with knee injury having 

ACL and meniscal injury, patients with age group 18 to 

60 years, patient who have underwent MRI scan, and 

patients who have underwent arthroscopic surgery 

Exclusion criteria 

Exclusion criteria were patients with contraindication to 

MRI like intracerebral aneurysmal clips, cardiac 

pacemaker, metallic foreign body in eye, implants in 

middle ear; Patients who had recent knee injury but who 

on clinical examination had no instability in any plane 

and negative McMurray test. Patients who were unfit for 

anesthesia 

On clinical examination various tests were performed 

after taking history. McMurray test and Apley grinding 

test were done to evaluate meniscal tears. Lachman test 

and drawer test were done to evaluate acl injury. In case 

of collateral ligament injury varus or valgus stress test 

were done to evaluate it. Each MRI was performed using 

the MR protocol of 1.5 Tesla on General Electric 

Healthcare company (GE) 1.5 T MRI. T1 and T2 

weighed sequences were done on coronal and sagittal 

planes. MR films were be read by a radiologist.  

The status of cruciate ligaments, articular cartilage and 

menisci were registered. A meniscal tear was classified 

according to MAYO 2000 classification. 

 Grade I tear: Meniscal lesion globular in nature, not 

communicating with articular surface. 

 Grade II tear: Linear in nature and remain within the 

substance of meniscus, there is no evidence of 

communication with the articular surface of meniscus. 

 Grade III tear: Increased signal intensity within the 

meniscus that extends to the articular surface. 

 Grade IV tear: Distorted tears in addition to findings 

of grade III tears. 

Arthroscopy was done under spinal anesthesia with 

patient in supine position with lateral support to proximal 

thigh. Proximal thigh tourniquet was used in each case. 

The operating surgeon was not told about the MRI 

findings. 

To classify the location of meniscal tear arthroscopically 

each meniscus was divided into three equal segments: 

1. The anterior 1/3 or anterior horn 

2. The middle 1/3 or body 

3. Posterior 1/3 or posterior horn 

The collateral ligaments, ACL and PCL were classified 

as partial disruption or complete ligament injury. The 

results were compared and analyzed using various 

statistical tests. 

Method of statistical analysis 

The following methods of statistical analysis have been 

used in this study. The results were presented in number 

and percentage in tables and figures. 

Statistical analysis was used to calculate sensitivity, 

specificity, positive predictive value (PPV) and negative 

predictive value (NPV), in order to assess the reliability 

of the Arthroscopy and MRI results. 

To evaluate the sensitivity, specificity and accuracy of 

MRI, the findings at arthroscopy were taken to be the true 

diagnosis. 

● Sensitivity was calculated from the number of true 

positive results divided by the sum of the true 

positive results and the false negative results. 

● Specificity was calculated from the number of true 

negative results divided by the sum of the true 

negative results and the false positive results. 

● Accuracy was calculated from the sum of the true 

positive and the true negative results divided by the 

total number of patients who underwent arthroscopy. 

The composite data was tabulated and studied for 

correlation with MRI findings and grouped into four 

categories: 

1. True-positive -if the MRI diagnosis was confirmed by 

arthroscopy. 

2. True-negative -when MRI negative for lesion and 

confirmed by arthroscopy. 

3. False-positive -when MRI shows lesion but the 

arthroscopy was negative. 

4. False-negative-result when arthroscopy was positive 

but the MRI showed negative finding. 

The data was analyzed using SPSS package. 

RESULTS 

100 cases of traumatic ACL and meniscal injuries were 

identified and were retrospectively and prospectively 

reviewed with MRI evaluation followed by arthroscopic 

surgery. All of the patients had suspected anterior 

cruciate ligament injury or meniscal injury and those who 

fulfilled the inclusion criteria were selected. Patients with 

degenerative changes or evidence of loose bodies in plain 

radiographs, who were unfit for anesthesia and patients 

treated non-operatively were excluded from the study.  

The data was analyzed to calculate true positive, true 

negative, false positive and false negatives. Using these 

specificity and sensitivity, positive and negative 
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predictive values were calculated with arthroscopic 

examination as the gold standard for comparison. 

Age distribution 

This study was conducted on patients with age ranging 

from 18 to 60 years with a mean age of 35.7 years at the 

time of admission. 

Table 1: Showing age wise distribution of all patients. 

Age (in years) Frequency Percentage (%) 

<20  7 7 

20-24 30 30 

25-29  30 30 

30-34  13 13 

35-39  10 10 

>40 10 10 

Total 100 100 

Table 2: Showing mean age and standard deviation. 

No. Mean age SD 

100 35.7 5.85 

 

Figure 1: Patient distribution according to side 

affected. 

Right side is commonly affected with 64 cases and left 

side with 36 cases. 

Mode of injury 

Road traffic accident was most common mode of injury 

in our study, accounting for about 60%. 

Table 3: Showing mode of Injury study group. 

Mode of injury Cases 

RTA 60 

Self-fall 21 

Sports Injury 19 

Total 100 

Table 4: Showing MRI and Arthroscopy findings for 

ACL tear. 

 

Arthro-

scopically 

positive 

Arthro-

scopically 

negative 

Total 

MRI positive 70 (TP) 5 (FP) 75 

MRI negative 7 (FN) 18 (TN) 25 

 77 23 100 

Table 5: ACL findings. 

Test ACL (%) 

Sensitivity 90.90 

Specificity 78.26 

Positive predictive value (PPV) 93.33 

Negative predictive value (NPV) 72 

Accuracy 88 

The sensitivity, PPV and accuracy of MRI scan in 

detecting ACL injury in our study were 90.90%, 93.33% 

and 88% respectively. 

Table 6: Showing MRI and arthroscopy findings for 

medial meniscus tear. 

 

Arthro-

scopically 

positive 

Arthro-

scopically 

negative 

 

Total 

MRI positive 52 (TP) 6 (FP) 58 

MRI negative 8 (FN) 34 (TN) 42 

 60 40 100 

Table 7: Medial meniscus findings. 

Test Medial meniscus (%) 

Sensitivity 86 

Specificity 85 

Positive predictive value 

(PPV) 
89.65 

Negative predictive value 

(NPV) 
80.95 

Accuracy 86 

The sensitivity, PPV and accuracy of MRI scan in 

detecting medial meniscus injury in our study were 86%, 

89.65% and 86% respectively. 

Table 8: Showing MRI and Arthroscopy findings for 

lateral meniscus tear. 

 

Arthro-

scopically 

positive 

Arthro-

scopically 

negative 

Total 

MRI positive 22 (TP) 9 (FP) 31 

MRI negative 8 (FN) 61 (TN) 69 

 30 70 100 

64 

36 

Cases 

Rigt left
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Table 9: Lateral meniscus findings. 

Test Lateral meniscus (%) 

Sensitivity 73.33 

Specificity 87.14 

Positive predictive value 

(PPV) 
70.96 

Negative predictive value 

(NPV) 
88.41 

Accuracy 83 

The sensitivity, PPV and accuracy of MRI scan in 

detecting lateral meniscus injury in our study were 

73.33%, 70.96% and 83% respectively. 

DISCUSSION 

MRI scanning of the knee joint is considered to be 

noninvasive and alternative to diagnostic arthroscopy. 

MRI scan is routinely done to confirm the diagnosis for 

ACL or meniscal injuries prior to arthroscopic surgery in 

current clinical practice. Identification of meniscal tears 

can be difficult to interpret and can be observer 

dependent as well as dependent upon the sensitivity of 

the scanner. Our objective was to compare and correlate 

MRI and arthroscopic findings in the diagnosis of 

anterior cruciate ligament (ACL) and meniscal injuries 

The age group ranging from 18 to 60 years. The youngest 

male patient was aged 18 years and the oldest female was 

60 years. There was a tendency of males being injured 

and getting operated at the earlier age. Males are mostly 

to suffer knee injuries since they are active in sports and 

the right knee was more frequently injured than left 

shown by study done by Avcu et al.3 Rubin et al reported 

93% sensitivity for diagnosing isolated ACL tears.4 A 

sensitivity of 92-100% and specificity of 93-100% for the 

MR imaging diagnosis of ACL tears shown by similar 

studies in past.5 We obtained 90.90% sensitivity and 

78.26% specificity of MRI with respect to fair correlation 

with arthroscopy in diagnosing ACL tears. Identification 

of ACL tears in our study was presented with 88% 

accuracy of MRI, ranged in “very good” (80-90%) 

interpretation group. The results of this study are in 

accordance to the literature which suggests an accuracy 

of 80 to 94% for the crucial ligament tears. PPV of MRI 

is 93.33% NPV of MRI is 72%.  

The validity of MRI with respect to meniscal and crucial 

ligament disorders of the knee, combined 29 studies 

within 1991 to 2000 meta-analysis done by Oei and 

colleagues.6 The pooled sensitivity of medial and lateral 

menisci was 86% and 73.33% while pooled specificities 

were 85% and 87.14% respectively. 

In interpretation of MRI, radiologist’s experience and 

training are very important factors. Regarding knee MRI, 

in most of the studies and in our study as well, the base of 

reference is arthroscopy.7,8 In current clinical practice 

arthroscopy is a technically demanding procedure and the 

results depend upon surgeon’s experience, especially in 

difficult cases. MRI is the most useful diagnostic 

technique. The reported accuracy for detecting tears of 

the ACL has ranged from 70-100%.9 Because the ACL 

crosses the knee joint at a slightly oblique angle, the 

complete ligament rarely is captured in its entirety by a 

single MRI scan in the true sagittal plane. Arthroscopy 

should be considered a diagnostic and used in 

conjunctions with a good history, complete physical 

examination and appropriate radiographs. It should serve 

as an adjuvant to, not as a replacement for, a thorough 

clinical examination. Surgical alternatives are discussed 

thoroughly with the patient before the procedure, and the 

definitive surgical procedure is carried out at the time of 

an arthroscopic examination. 

CONCLUSION 

Our study proved high sensitivity and specificity and high 

accuracy for ACL and meniscal injuries of knee joint. 

MRI is highly accurate in the diagnosis of ACL and 

meniscus injuries. MRI is an appropriate screening tool 

for therapeutic arthroscopy, making diagnostic 

arthroscopy unnecessary in most patients. Magnetic 

resonance imaging is accurate and noninvasive modality 

for the assessment of ligamentous and meniscus injuries. 

It can be used as a first line investigation in patients with 

knee injury (ligaments /meniscus tears). 
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