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Abstract 

Background:Meniscus tears are commonly observed in patients with high grade anterior cruciate ligament (ACL) injuries. The present study was 
conducted to assess association of the lateral meniscus tearwith  high grade anterior cruciate ligament.Materials & Methods: Patients with  less 

than one month of trauma to knee were included.  Patients were then subjected to MRI (GE Signa HDX MR Machine with 1.5tesla field strength 

and with Siemens 3T MAGNETOM VIDA). Patients having high grade ACL injuries (61 cases) are categorised into lateral menisci tear 
associated with ACL tear and isolated ACL tear / ACL tear with other combined tears (except lateral menisci tear).Comparison of findings of 

MRI with arthroscopic was done. Statistical analysis using Microsoft excel done.Results: 61 patients with high grade ACL tear (less than one 

month of injuries) were included in the study. Of those, 59.01 % (36 cases)hadACL tears without lateral meniscus injury, 40.98 % (25 cases)had 
associated the lateral meniscus tear.Conclusion: Most of the patients of lateral meniscus tear had associated with high grade anterior cruciate 

ligament injury. 
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Introduction  
 
Meniscus tears are commonly observed in patients with anterior 

cruciate ligament (ACL) injuries, with a reported prevalence of 

approximately 55% to 65%[1]. Several studies have shown that 
associated meniscal tears are strong predictors for the development 

and progression of knee osteoarthritis (OA) as well as worse patient 
reported outcomes after ACL reconstruction, especially if a partial or 

total meniscectomy is performed[2].Meniscal injuries commonly 

occur in conjunction with anterior cruciate ligament (ACL) tears. 
Variability of the relative frequency of associated meniscal injuries, 

including sex differences and sport-specific injury patterns, have 

been demonstrated. The reported incidence of meniscal injury varies 

considerably, ranging from 16%to 82% in acute ACL tears and up to 

96% in chronic ACL tears[3].The importance of meniscus, especially 

the medial one, in knee stability in people with chronic ACL injury  
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has already been reported.  lateral meniscus tears are predominately 

seen in acute ACL injuries[4,5].Appropriate repair of the meniscus 

injury can prevent degenerative changes such as osteoarthritis. Since 
the complexity of meniscus tears increase in the chronic stage, and 

tears are less amenable to repair as time passes[6,7], particularly 
lateral meniscus tears identified in the early posttraumatic phase may 

be best suitable for repair.. The present study was conducted to 

assess association of the lateral meniscus tear with high gradeACL 
injury. Thus accentuating  the need of carefully examining lateral 

meniscus while visualizing ACL tear. 

Materials & Methods 

This study was conducted at department of Radiodiagnosis and 

Imaging, Mahatma Gandhi Medical College and Hospital, Jaipur. All 

the patients who were referred to our department with clinically 
suspected internal derangement of knee following less than one 

month of trauma to knee were included in the study. Patients with 

ferromagnetic implants, pacemakers, aneurysm clips and individuals 
with major injuries like liver / splenic rupture or flail chest and with 

unstable vital parameters especially in the setting of polytrauma were 

excluded in the study. All the patients were subjected to MRI 3 Tesla 
,using T1W and PD sequences in sagittal and coronal planes, T2W 

sequence in axial, coronal and sagittal planes (along the plane of 
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ACL) and STIR sequences in coronal and sagittal planes. All the 

patients are evaluated for ACL injuries. Demographic profile such as 
name, age, gender etc. was recorded. Parameters such as height, 

weight, body mass index (BMI), type of injury, and mechanism of 

injury etc. was recorded.  Patients with high gradeACL tear  that is 
when acl angle >15 degree,(61 cases ) are categorized into lateral 

menisci tear associated with ACL tear (25 cases ) and  isolated ACL 

tear / ACL tear with other combined tears (except lateral menisci 
tear) (36 cases ). Comparison of findings of magnetic resonance 

imaging with arthroscopic findings were done. Statistical analysis 

was done using Microsoft excel. 

Results 

Table 1:Distribution of patients based on gender 

Groups Patients with ACL tear without associated lateral meniscus tear Lateral meniscus tear with ACL tear 

Status No l m tear LM tear 

M:F 5:3 3:2 

Table 1 shows that group I had 25 males and 15 females, group II had 18 males and 12 females.  

 
Fig1: Distribution of patients based on gender 

 

Table 2 :Lateral meniscus injury location 

 

Location of Tear in Lateral Menisci on MRI basis 

 Bucket Handle  Complex  Flap Horizontal Peripheral Radial  Root Total  

Lateral Meniscus with ACL torn 2 3 3 4 9 4 5 30 

 

 
Fig 2:Location of tear in lateral menisci on MRI basis 

 

Table 3:Correlation of MRI and arthroscopic findings 

 MRI Findings  Percentage Arthroscopic Findings 

Patient with high grade ACL tear without LM Tear  40 57.14% 37 

Patient with high grade ACL Tear with LM Tear  30 42.86% 33 
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Fig 3:MRI and Arthroscopic findings 

In 42% patients lateral meniscus tear is associated with high grade ACL tear 

Table 4: MRI and Arthroscopic findings 

 

 Arthroscopic Finding 

M
R

I 

F
in

d
in

g
s 

  LM Seen  LM Not Seen  

Test Positive  28 2 

Test Negative  5 35 

Sensitivity  84.85% ,specificity 94.6% 
Table 5:Assessment of false negative patients and true positive patients according to part of lateral meniscus involved. 

 

Location of Meniscal Tear 

According to arthroscopy and MRI 
False-Negative 

 
True-Positive 

Anterior Horn 2 4 

Body 0 5 

Posterior Horn 3 6 

Root 0 4 

More Than one third of meniscus  0 9 

Total  5 28 

 

 
 

 
Fig 6 a,b:Lateral meniscus tear along with moderate joint effusion 
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Fig 7 a,b:showing ACL injury. Bony contusion / marrow edema involving posterior aspect of lateral tibial condyle 

Discussion 

The pattern of lateral meniscus tears observed in ACL-injured 
subjects varies greatly and determines subsequent management[8]. 

Certain tear patterns, such as incomplete longitudinal tears or 

complete stable longitudinal tears have only minor consequences on 
knee joint health and can be left in situ[9].In contrast, other tear 

patterns, such as root tears, complete radial tears, and bucket-handle 

tears, are associated with major biomechanical consequences and 
should be repaired in a timely manner to prevent rapid joint 

degeneration [10]. Different tear patterns of the lateral meniscus in 
ACL injured subjects may be associated with different demographic 

and historical risk factors such as gender, age, body weight, and 

injury mechanism. The present study was conducted to assess 
association of the lateral meniscus tear with high grade ACL tear.In 

present study, group I had 25 males and 15 females, group II had 18 

males and 12 females.Feucht et al[11]in their study  major tears of 
lateral meniscus tears were seen in  male gender.We observed that 

LM injusry associated with ACL tear seen in30 patients out of 70 

patients on MRI but on arthroscopy injury was seen in only in 
28patient. False positive result seen in two patient .and5 patients 

came out to be false negative. Sensitivity of MRI in detecting lateral 

meniscus tear associated with ACL tear is 84.85 %. In 42.86% of 
patient both ACL and lateral meniscus injury is seen. Mostcommonly 

injury of posterior horn of lateral meniscus is seen.Peripheral vertical 

injury mainly the wrisberg rip  was the most common type  and the 
most commonly missed tear was seen in root of posterior horn 

followed by anterior aspect of anterior horn of lateral meniscus. 

Mostcommon mode of injury was shear injury.The sensitivity of 
MRI for the detection of lateral meniscus tears in the setting of acute 

ACL injury in our study (84.8%) is not comparable to sensitivities 

observed in  study done by Smet et al[12]that showed 76% 
sensitivity for the MR diagnosis of lateral meniscal tears in the 84 

patients with an ACL. The 82% and 83% sensitivities for detecting 

tears in the body or root of the meniscus root, respectively, were 
significantly better than the sensitivity of 73% for detecting tears in 

the posterior horn (p = 0.04) .thus the most of the missed tear was 

seen in posterior horn of of lateral meniscus but in our study mostly 
injuries of root of posterior horn  were missed as  due its complex 

anatomical position.In this study 59 % of patient is having lateral 

meniscus injury associated with ACL injury.Another study done oei 
et al shows 80% sensitivity in detecting lateral meniscus tear 

associated high grade ACL tear[13].The sensitivity of MRI for lateral 

meniscus tears in our study was more than the sensitivity for the 
diagnosis of all lateral meniscus tears (57%) in the study done by 

launder et al[14].in this study 43 %  of patients were having both 

lateral meniscus and ACL injury.Similarly in another study done by  
Graf et al[15]the sensitivity In the presence of the anterior cruciate 

ligament tear 0.69 (p =.0005) for lateral tears. In this study 145 

patients with ACL tears had  51% of the 68 lateral tears in the 

posterior horn.Our difficulty in detecting tears in the root of posterior 
horn of lateral meniscus was seen followed by anterior aspect of 

anterior horn injuries .Missed injuries of anterior aspect of anterior 

horn  may be related to the anatomy of meniscus andsecondly not  
able to clearly distinguish between synovial edema and tear in 

anterior aspect of anterior horn of lateral meniscus. Thirdly due to 

misinterpretation of injury as a  normal speckled appearance of 
anterior horn of lateral meniscus (speckled appearance is due to the 

insertion of ACL fibres in medial aspect of anterior horn of  lateral 

meniscus[16].Missed posterior horn injury (body ) may be due to its 
anatomy or due to overlying meniscofemoral ligament.The lateral 

meniscus has a shorten radius of curvaturethan the medial meniscus 

does[17].Sensitivity of MRI in detecting lateral meniscus tear 
associated with ACL injury is significantly more ( 84.8%), may be 

due to improved resolution as majority of the cases were done on 3T 

machine. 

 Conclusion 

Authors found that sensitivity of MRI in  detecting lateral meniscus 

tear associated with high grade ACL tear is 84 % and most 
commonly missed tear was involving the root of posterior horn  of  

lateral meniscus followed by anterior aspect of anterior horn of 

lateral meniscus.In 42.8% of patient  lateral meniscus tear is  
associated with ACL tear . 
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