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False-Negative Meniscal Tear in MR Imaging Using 
Non Fat-Suppressed Techniques 
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Abstract 
Magnetic resonance (MR) imaging of menisci has a diagnostic accuracy of more than 

90 per cent when the images are properly obtained. Errors in the interpretation of MR 
images may be related to many problems, resulting in false positive or false negative 
readings. We conducted this study to evaluate the prevalence of false negative results, 
using arthroscopy as gold standard. Matched MR imaging (performed before July 1997) 
and arthroscopic findings of the menisci in 63 consecutive patients were retrospectively 
reviewed separately by imaging planes and sequences used, by the site of tear, and by the site 
of meniscus (medial or lateral meniscus). The number and percentage of false-negative 
results were recorded. We found that with non fat-suppressed MR techniques, missed tear 
(false negative reading) of both menisci occurred predominantly in the meniscal body. 
The prevalence depends on imaging plane and sequence used. Among the techniques 
reviewed, sagittal T2-weighted (T2W) sequence had the highest prevalence of undetected 
meniscal tear. 
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Although the mean accuracy in the diag­
nosis of tears of each meniscus was 92 per cent 
(1), some errors still existed. Causes of false­
positive magnetic resonance (MR) imaging inter-
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pretations included truncation artifact(2), vacuum 
phenomenon(~), the magic angle phenomenon(4), 
increased conspicuity of intrameniscal signal 
intensity (SI) at gradient echo imaging(5), misinter-
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pretation of normal anatomic structures and anato­
mic variants(6), and false-positive interpretation 
due to partial meniscectomy or changes after 
menisc:al repair(? -10). 

Many false-negative findings were of 
subtle tear of the peripheral posterior horns. These 
tears were particularly common on the lateral 
meniscus and were associated with tear of anterior 
cruciate ligament (ACL)(ll). This present study 
evaluated false-negative MR imaging findings of 
the menisci separately by parameters used and site 
of tear of each meniscus. 

MATERIAL AND MElliOD 
Matched MR imaging and arthroscopic 

findings of the menisci in 63 consecutive patients 
were retrospectively reviewed separately by imaging 
planes and sequences used, by the site of tear 
(anterior horn, body [middle horn], or posterior 
horn), and by the site of meniscus (medial or 
lateral meniscus). The number and percentage of 
false-negative results were recorded. MR images 
were reviewed by a radiologist who had 5 years 
experience in musculoskeletal MR imaging (S.J.). 
Arthroscopy was performed by one orthopedic 
surgeon (C.P.) and was used as gold standard in 
this study. 

All patients had undergone MR imaging 
before July 1997 with a 1.5-Tesla (T) supercon­
ducting imager (GE Medical Systems, Milwaukee, 
WI), with an extremity coil (GE Medical system) 

using the following techniques: sagittal spin­
echo imaging in T1-weighted (Tl W), proton­
density (PD), and T2W imaging (400/17 ; 3600/ 
20, 100 [repetition time/echo time msec]), section 
thickness 3 mm with a 1-mm section gap, matrix 
256x192, three signal acquired ; coronal spin-echo 
imaging in T1 W ( 450/60) and gradient-recalled 
echo (GRE) imaging (740/20; flip angle 25 degree), 
section thickness 3 mm with a 1-mm section gap, 
256x 192 matrix, three signal acquired. 

Criteria for diagnosis of a tear were as 
follows: (a) presence of an area of increased 
intrameniscal SI that unequivocally touched a 
meniscus surface ; (b) contour irregularities with 
and without areas of increased SI (this included 
truncation of the meniscal apex); and (c) displace­
ment of meniscal fragments02). 

RESULTS 
Sixty-three consecutive patients (30 males 

and 33 females, aged from 18-65 years) were 
included. The interval between MR imaging and 
arthroscopy was 7-66 days. The indications for 
arthroscopy were ACL injury (n = 21), tear of one 
meniscus (n = 20), ACL injury with tear of one 
meniscus (n = 14) and knee pain not improved 
with conservative treatment (n = 8). 

Table 1 reveals the number and percen­
tage of missed meniscal tears by location and MR 
sequences used. For both menisci; the missed tear 
occurred predominantly at the meniscal body 

Table 1. Percentage of undetected (false negative) meniscal tear. 

Anterior horn Body Posterior horn 

Medial meniscus 
Sagittal Tl 5311 [1.9] a,b 53/2 [3.8] 19/0 [0] 
Sagittal PD 40/1 [2.5] 38/1 [2.6) 17 I 0 [OJ 
Sagittal T2 60 I I [1.7] 55 I 3 [5.5] 33 I I [3.0] 
Coronal Tl 54/1 [1.9] 42 I I [2.4) 29 I 0 [0] 
Coronal T2GRE 5210 [0] 37/1 [2.7] 28 I 1 [3.6] 

Lateral meniscus 
Sagittal Tl 48 I 1 [2.1] 47 I 2 [4.3] 23 I 0 [0] 
Sagittal PD 41 I I [2.4] 37/1 [2.7] 26/0 [0] 
Sagittal T2 53 I 2 [3.8] 52/3 [5.8] 4812 [4.2] 
Coronal Tl 47 I 1 [2.1] 39 I I [2.6] 39 I 0 [0] 
Coronal T2GRE 48/1 [2.1] 41 I 1 [2.4] 42 II [2.4] 

a Number of cases read as normal in MR imaging I number of cases with tear detected by arthroscopy (false-negative 
MR fmding) [percentage]. 

b In some cases, the tear involved more than one part of meniscus. 
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(middle horn), both at the inner (central) and peri­
pheral portion. About 40 per cent of the tears were 
small and surgical manipulation was not required. 
Sagittal T2W sequence showed the highest percen­
tage of missed lesion. 

DISCUSSION 
For tear of the lateral meniscus not 

detected at MR imaging, many occurred in the 
inner half of the menisci(l3,14). Justice et al(12), 
in the study of 561 arthroscopically proven MR 
imaging, reported that their largest category of 
errors was false negative findings of tears of the 
body and posterior horn of the lateral meniscus. 
Quinn et a1Cl5) reported that among their 32 
cases of false-negative MR imaging ; 62.5 per 
cent occurred in the posterior horn, 22 per cent 
in the body, 15.5 per cent in the anterior horn; 59 
per cent occurred in the lateral meniscus and 41 
per cent in the medial meniscus. Seventeen per 
cent(12) and 47 per centC15) of undetected tears 
were small and stable and partial meniscectomy 
was not required. However, some authorsCl1) 
stated that one type of false-negative finding of 
lateral meniscus was subtle tear of the peripheral 
posterior horns, which was associated with tear of 
the ACL. This present study corresponds to these 
reports. We found that the majority of false­
negative findings of the lateral meniscus were at 
the meniscal body (middle horn), both at the 
inner (central) and peripheral portion, ranging 
from 2.4-5.8 per cent depending on the plane and 
sequence used. False-negative readings were more 
common than false-positive readings in the lateral 
meniscus(13,16) approximately three to one. Up 
to 11 per cent of all lateral meniscal tears were 
not visible by MR imaging even in retrospectC17). 
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For medial meniscus; false-negative and 
false-positive interpretations were equally common 
(12,13), and most of the missed medial tears 
were small, stable, and did not require treatment. 
Four per cent of medial meniscal tear could not 
be found retrospectively(18). Our study revealed 
missed medial tears in the meniscal body (2.4-
5.5%), posterior horn (0-3.6%), and anterior hom 
(0-2.5%) in order of prevalence, respectively. 

This present study also found that among 
all sequences and planes of imaging used, sagittal 
T2W sequence had the highest incidence of 
undetected tear of the meniscus. This is not an 
unexpected finding, because most abnormal 
meniscal signals are recognized on short-TE 
images without corresponding abnormality on 
T2W images03). However, if the high signal 
persists on T2W images, a tear can be diagnosed 
with higher specificity. 

The limitations of this study were the 
limited imaging sequences. We did not review the 
images with fat suppression. If fat is inhomoge­
neously suppressed, it is more difficult to interpret 
than those without fat suppression. Additionally, 
with a low field (0.064 T) or mid field (0.3 to 
0.5 T) MR machine, there is more chance to 
obtain inhomogeneously fat-suppressed images than 
with a high-field machine (1.0-2.0 T). However, 
fat-suppressed techniques are now routinely used 
in MR knee study in our hospital. 

In conclusion, with non fat-suppressed 
MR techniques, missed tear of both menisci 
occurred predominantly in the meniscal body. Th~ 
prevalence depends on the imaging plane and 
sequence used. Among the techniques reviewed, 
sagittal T2W sequence had the highest prevalence 
of undetected meniscal tear. 

(Received for publication on August 16, 2000) 
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