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The Clinical Significance of Anterior Horn
Meniscal Tears Diagnosed on Magnetic
Resonance Images*

Michael F. Shepard,†‡ MD, David M. Hunter,† MD, Mark R. Davies,† MD,
Matthew S. Shapiro,† MD, and Leanne L. Seeger,� MD

From the †Department of Orthopaedic Surgery and the �Department of Radiological
Sciences, University of California, Los Angeles, Center for the Health Sciences,

Los Angeles, California

ABSTRACT

We assessed the accuracy of magnetic resonance
imaging in detecting clinically significant lesions of the
anterior horn of the meniscus by reviewing 947 con-
secutive knee magnetic resonance imaging reports. Of
these, 76 (8%) indicated a tear of the anterior horn of
the medial or lateral meniscus. Thirty-one of these 76
patients underwent a subsequent arthroscopic exami-
nation, and their operative reports were reviewed. The
45 patients who were not examined arthroscopically
were contacted and interviewed for clinical follow-up.
Among the 31 patients who underwent arthroscopic
examination, 8 anterior horn tears were noted in the
predicted area (26% true-positive results), 23 patients
had intact anterior horns (74% false-positive results),
and 18 had normal intact menisci in all zones. Of the 45
patients who did not undergo arthroscopic surgery, 6
had isolated anterior horn tears reported on magnetic
resonance imaging, and 5 of the 6 were asymptomatic
at follow-up. The other 39 patients had multiple patho-
logic conditions noted on the magnetic resonance im-
aging report and continued to report knee pain at the
follow-up interview. Increased signal intensity at the
anterior horn of the meniscus seen on magnetic reso-
nance imaging commonly does not represent a clini-
cally significant lesion. We recommend correlation with
the physical examination when interpreting this “posi-
tive” finding on knee magnetic resonance imaging
examinations.

Meniscal injury is one of the most common indications for
knee surgery. The menisci function as shock absorbers
and aid in the complex transmission of loads from the
femur to the tibia.1,2,17 The medial meniscus is anchored
to the deep fibers of the medial collateral ligament and is
more prone to injury than is the lateral meniscus, which is
more mobile.3,7 The menisci are divided into three zones
or thirds: the anterior horn, the middle zone, and the
posterior horn. The middle zone and the posterior horn
have been shown to play the largest role in load transmis-
sion, transmitting up to 70% of the applied axial load in
knee flexion.2,20,21 Isolated injury to the anterior horn, a
supposedly less biomechanically active portion of the me-
niscus, has not been well described in the literature.

For both orthopaedic surgeons and primary care physi-
cians, MRI has become the most widely used noninvasive
test for assessing meniscal injuries.8,9,14,16 Accuracy in
diagnosing meniscal tears on MRI has been reported to be
as high as 98%.8,9,14,16 However, published reports have
predominantly described evaluation of tears of the middle
zone and posterior horn. Without clinical correlation, re-
liance on MRI to diagnose meniscal injuries could lead to
unnecessary operations and risks for the patient. In addi-
tion, meniscal tears may be asymptomatic, and the pres-
ence of a tear does not necessarily account for a patient’s
symptoms.8,9,14,16,18 The purpose of this study was to
determine the clinical significance of anterior horn menis-
cal tears diagnosed by routine MRI.

MATERIALS AND METHODS

We retrospectively reviewed the reports of 947 consecutive
MRI examinations of the knee completed at one institu-
tion from January 1, 1996, to December 31, 1997. Anterior
horn tears of either the medial or lateral meniscus were
diagnosed 79 times in 76 patients (8%). Of the 947 reports,
937 (99%) were read by fellowship-trained musculoskele-
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tal radiologists. General radiologists completed only 10 of
the MRI reports (1% of total) and diagnosed only 2 of the
79 anterior horn tears (2% of all diagnosed anterior horn
tears).

The medical records of the 76 patients who had a diag-
nosis of an anterior horn tear were reviewed. The chart
and the operative notes of any patient undergoing arthro-
scopic surgery after having an MRI of the knee were
reviewed to correlate operative findings with MRI find-
ings. The patients who did not undergo surgery were
interviewed by telephone a minimum of 1 year after the
MRI examination to determine their residual symptoms
and disability, if any. The patient interview consisted of
eight questions designed to determine the presence of
pain, disability, or mechanical symptoms, and whether
the patient had sought and received further medical treat-
ment (Table 1).

RESULTS

Of the 947 MRI reports, 79 (8%) indicated a diagnosis of
anterior horn tear; 67 (85%) of these tears involved the
lateral meniscus and 12 (15%), the medial meniscus. Thirty-
eight (48%) of the 79 tears were diagnosed as also involving
the middle zone or the posterior horn of the same meniscus.
Other diagnoses noted on the MRI reports included meniscal
tears of the midzone or posterior horn, ligament injuries,
chondral lesions, loose bodies, patellar dislocations, cysts,
and tumors.

Thirty-one patients with a diagnosis of anterior horn
tear of either the medial or lateral meniscus underwent
arthroscopic surgery. Indications for an arthroscopic pro-
cedure included a symptomatic meniscal tear (usually ei-
ther mid- or posterior-third), ACL or PCL reconstruction,
persistent pain, symptomatic plicae, a loose body, a sig-
nificant osteochondral lesion, or a combination of these
indications. The patients who underwent arthroscopic
surgery had a mean age of 48.8 years and a mean number
of 3.1 diagnoses made from their MRI reports. Of the 31
patients with anterior horn meniscal tears diagnosed by
MRI, 8 (25.8%) had anterior horn tears documented in the
operative report as correctly predicted by MRI (true-posi-

Figure 1. Magnetic resonance imaging scans of knees in
which an anterior horn meniscal tear was diagnosed. A, a
large anterior horn bucket-handle tear was found during ar-
throscopic examination (true-positive MRI result). B, an intact
meniscus in all zones was found during arthroscopic exam-
ination (false-positive MRI result). C, patient was not exam-
ined arthroscopically and was completely asymptomatic at
the time of the follow-up interview.

TABLE 1
Patient Interview Questions

1. Does your affected knee still bother you?
2. Has your knee pain or symptoms improved over the last

year?
3. On a scale of 1 to 10, with 1 representing essentially a pain-

free knee and 10 representing the worst pain you have ever
experienced, please rate the pain in your knee that you
currently are experiencing.

4. Does your knee ever lock, that is to say, does your knee get
stuck in certain flexed positions that requires you to wait or
to get help to straighten it?

5. After activity or at any time, does your knee ever get
swollen or enlarged?

6. Does your knee restrict your activities in any way?
7. Have you seen another physician, other than the physician

who ordered the MRI, for your knee problem?
8. Have you had any surgery on this knee since the MRI,

either arthroscopic or open?
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tive result) (Fig. 1A). No tear of the anterior horn was
documented in the arthroscopic procedure of 23 patients
(74.1%) (false-positive result) (Fig. 1B). In five patients
(16.1%), the anterior horn was found to be intact, but tears
were found in the posterior horn or middle zone. In 18
patients (58%), the arthroscopic examination revealed no
meniscal pathologic condition.

Forty-five of the 76 patients (59.2%) who had MRI evi-
dence of an anterior horn tear were treated nonopera-
tively. The mean age of this group was 53.4 years. The
MRI reports of these patients contained a mean number of
3.5 diagnoses. Thirty-eight of these patients (84.8%) were
available for clinical follow-up and were interviewed
(Table 2).

Of the 45 patients treated nonoperatively, 6 had a di-
agnosis of an isolated anterior horn tear of either menis-
cus made from the MRI results (Fig. 1C). All six of these
patients were interviewed, and five were asymptomatic at
a minimum 1-year follow-up after the MRI scan. The sixth
patient reported minimal pain (3 on a scale of 1 to 10) but
denied mechanical symptoms and did not desire any fur-
ther intervention.

Thirty-nine of the 45 patients treated nonoperatively
had an average of 3.74 additional pathologic conditions
noted on MRI scan. Thirty-two of the 39 patients (82%)
were interviewed and reported an average pain score of
4.1 on a scale of 1 to 10. Although many of these patients
reported improvement in the level of knee pain, a high
percentage were still bothered by the affected knee or had
consulted at least one additional physician with regard to
their knee pain. Four of the 32 patients had undergone
total knee arthroplasty before our interview.

DISCUSSION

Magnetic resonance imaging examination has become a
valuable tool in assessing injury to the knee and, in gen-
eral, has been reported to be highly sensitive and specific
for tears of the meniscus.8,9,14,16 The sensitivity of MRI in

detecting meniscal tears has been reported in both the
radiologic and orthopaedic literature as ranging from 70%
to 98%, and specificity has been reported to range from
74% to 98%.8,9,14,16,18 Fischer et al.8 reported on 1014
patients in whom MRI performed before an arthroscopic
examination had an accuracy of 89% for pathologic condi-
tions of the medial meniscus and of 88% for the lateral
meniscus. In a metaanalysis by Mackenzie et al.16 of 2000
patients who underwent MRI and arthroscopic examina-
tion, MRI was found to have an 88% sensitivity rate and a
94% accuracy rate for meniscal tears. However, most me-
niscal tears occur in the middle zone or posterior horn of
the meniscus; therefore, information is lacking regarding
the reliability of MRI in the diagnosis of the relatively
uncommon anterior horn tear.

Many researchers have reported discrepancies between
MRI diagnoses and diagnoses made during arthroscopic
examination.5,6,12,13,15,18,23 Mackenzie et al.15 reviewed
the records of 92 patients who underwent arthroscopic
examination subsequent to MRI and found discrepancies
between the MRI diagnosis and the arthroscopic findings
in just 6% of, or 22 of the 349, diagnoses (including 10
medial meniscal tears and 6 lateral meniscal tears). Jus-
tice and Quinn12 reported on patients undergoing both
MRI and arthroscopic examination of the knee and found
discrepancies in the diagnoses of 66 of the 561 patients
(12%). Miller18 prospectively compared the results of clin-
ical examinations and MRI in 57 consecutive knee exam-
inations. By using arthroscopic examination as his stan-
dard, he found no significant difference in sensitivity
between the results of clinical examination and of MRI
(clinical examination, 80.7%; MRI, 73.7%).

The results of our arthroscopic findings demonstrate a
higher percentage of false-positive results for anterior
horn meniscal tears (74%) than previously described in
the literature. Furthermore, our study showed more MRI-
diagnosed anterior tears of the lateral meniscus (67) than
of the medial meniscus (12). The reasons for the discrep-
ancy between MRI and arthroscopic diagnosis in our study
may be multiple. Shankman et al.22 recently reported on
22 patients who had increased signal of the anterior in-
sertion of the meniscus but were found to have intact
lateral menisci on arthroscopic examination. Further-
more, several authors have described variant insertions of
the anterior horn of the medial meniscus that may be
associated with hypermobility, mechanical symptoms, and
abnormalities on MRI.4,11,19 Jerosch et al.10 showed that
asymptomatic athletes, particularly those over the age of
50, had increased anterior horn signal without mechanical
symptoms.

The patients undergoing arthroscopic procedures in our
study were of a wide age range (18 to 96 years; mean, 48.8)
and most of them certainly had degenerative changes of
the knee as well as an acute tear of the meniscus. It is
probable that many of the MRI discrepancies resulted
from interpretation of degeneration of the meniscus as a
tear. Finally, it can be difficult to visualize the anterior
horn of the meniscus through standard arthroscopic por-
tals. It is possible that some of these tears either did not

TABLE 2
Interview Results of Patients with Anterior Horn Tears on MRI

Who Did Not Undergo Arthroscopic Evaluation

Questions Single diagnosis
anterior horn tear

Multiple
diagnosis anterior

horn tear

Number of patients 6 39
Number contacted 6 32
Average age (years) 39.7 55.5
Average number of

diagnoses
1 3.74

Knee bothersome (N) 1 17
Knee improved (N) 6 15
Mean pain scale score

(1–10)
0.5 4.1

Locking (N) 0 2
Effusion (N) 0 12
Restricted movement (N) 1 19
Consulted another

physician (N)
0 13

Another operation (N) 0 4 (total knee)
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extend to the surface or could not be visualized using the
standard arthroscopic portals.

Thirty-eight of the 76 patients with anterior horn tears
who did not undergo arthroscopic examination were inter-
viewed by phone. Six had isolated anterior horn meniscal
tears, whereas the other 32 had multiple pathologic con-
ditions noted on MRI that could also cause pain. These 32
patients continued to have knee pain, felt restricted by
their knee condition, and had sought further medical at-
tention for their knee pain. Attributing any symptoms to
the pathologic condition of the anterior horn in this group
of patients is problematic. Furthermore, these 32 patients
had a mean age of 55.5 years, and a number of them would
be expected to experience knee pain or symptoms from
degenerative changes.

Six of the 947 patients (�1%) in the study had an
isolated anterior horn meniscal tear on MRI and were
treated nonoperatively. The interviews of these patients
revealed significant differences in comparison with the
group of patients who had additional pathologic conditions
of the knee. Five of these patients had asymptomatic
knees, and the sixth had only minor symptoms. A possible
explanation for the lack of symptoms in this group could
be that these tears represented false-positive results, sim-
ilar to those demonstrated in the group undergoing ar-
throscopic examination. An alternative explanation is
that the anterior horn of the medial meniscus is less
important in the load-bearing function and, therefore, pro-
duces fewer clinically significant symptoms as compared
with tears of the middle zone or posterior horns. Ahmed2

and others20,21 have shown in vitro that meniscal contact
pressures are greatest at the middle zone in extension and
at the posterior horns in flexion. Furthermore, cadaveric
studies have shown that, as long as the periphery of the
torn meniscus remains intact, the highest contact pres-
sures remain in the area from the middle zone to the
posterior horn.2,20,21 Isolated anterior horn meniscal
tears diagnosed on MRI are probably unimportant and
may be well tolerated and amenable to nonoperative treat-
ment. Rigorous clinical correlation must be required be-
fore the surgeon decides to operate on the basis of this
diagnosis.

We recognize that there are limitations to this retro-
spective study. Specifically, multiple surgeons and radiol-
ogists were involved, which introduces an element of in-
consistency. There was no attempt to correlate clinical
findings before the MRI with the diagnosis; often, because
primary care physicians referred many of these patients
for MRI, this information was unavailable.

Although arthroscopy remains the standard procedure
for diagnosing pathologic meniscal conditions, MRI has
become a powerful diagnostic tool for the orthopaedic sur-
geon in evaluating knee pain and injury. Data from the
Short Form-36 outcome instrument has demonstrated the
positive effects of MRI as a diagnostic tool in the manage-
ment of knee pain.14 However, the orthopaedic surgeon
must correlate patient symptoms and physical findings to
best treat patients with meniscal injuries, regardless of
the location of the pathologic finding.

In conclusion, anterior horn tears were noted on 8% of
all knee MRI reports at this institution over a 2-year
period. Using arthroscopic findings as the standard, we
found a 74% false-positive rate (23 of 31) for anterior horn
meniscal tears. Increased MRI signal in the anterior horn
commonly does not represent a clinically significant le-
sion. We recommend nonoperative treatment of anterior
horn tears noted on MRI among patients without mechan-
ical symptoms and whose clinical examination is inconsis-
tent with the presence of a pathologic mensical condition.
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