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BSTRACT

Background: Discoid lateral meniscus (DLM) is the most common congenital variant of a meniscus with |
a high prevalence meniscal tear due to abnormal shape and behavior. The proximal tibiofibular joint (PTF])
has an important role during knee extension and ankle dorsiflexion. The aim of this research is to study the
association between PTF] morphology in MRI and DLM and its pathologies as compared with the normal
lateral meniscus in Iranian population.

Materials and methods: Totally, 1729 MRI scans were reviewed, and 69 scans were selected based on
inclusion/exclusion criteria. A group of aged-matched control patients without DLM were also included
in this study. MRI scans were studied for DLM, meniscal tear and PTF] inclination angle (horizontal or
oblique). Findings were compared with those of patients without DLM.

Results: The frequency of horizontal-type PTF] was significantly higher in the DLM group than in
the control group. We also found a strong association (p value=0.018) between horizontal-type PTF] and
meniscal tear as compared with oblique-type in patients with DLM.

Conclusion: Horizontal-type PTF] is more prevalent in patients with DLM. The meniscal tear is also
more frequently seen in patients with DLM and horizontal-type PTF]. Larger prospective studies are needed
to confirm these results.
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INTRODUCTION

iscoid lateral meniscus (DLM) is
the most common congenital vari-
ant of the meniscus which was first
reported by Young in 1889. Its
prevalence ranges between 0.4%
and 17% globally, and between 3% and 5% in
the United States (1-3). The exact prevalence of
DLM in the Iranian population is not well esta-
blished in the literature. Disorganization of the
circular collagen fiber system in DLM matrix
makes the meniscus more prone to tearing up to
twice as frequent than in normal lateral meniscus
(20.4% vs. 9.9%) (2, 4-6). Magnetic resonance
imaging (MRI) is usually useful and conclusive in
the diagnosis of DLM (7, 8). However, the accu-
racy of detecting DLM can be decreased when
some types of meniscal tear are present (6).

Proximal tibiofibular joint (PTF)) has an im-
portant role in flexion and extension of the knee
as well as in dorsiflexion of the ankle, which can
be a possible source of pain in the lateral aspect
of the knee joint (9-11). Considering pain symp-
toms in patients with DLM, investigating the
morphology of PTFJ could help us better under-
stand the biomechanics of the knee and may ef-
fect on pre- and post-operative plans in these
patients.

Several anatomic studies have been done to
describe the morphology of PTFJ, but the clinical
application of these findings is limited (12-15).
The more generally accepted classification of
PTF) morphology is based on the cadaveric stu-
dies by Ogden (16, 17). He divided PTFJ to hor-
izontal-type (inclination of the joint<20°) and
oblique-type (inclination>20°) by its different
articular morphology. According to Barnett CH
and Napier JR findings, horizontal-type PTFJ al-
lows a wider range of motion during dorsiflexion
of the ankle as compared with the oblique-type
(18). The lateral meniscus is connected to the
fibular head by the meniscofibular ligament
(MFibL), an important stabilizer in the posterola-
teral corner of the knee joint (19-22). Bozkurt
et al. confirmed the presence of this ligament in
all subjects examined in their study and showed
there was an increased tension of this ligament
during dorsiflexion of the ankle (21). These
authors also demonstrated that the NFL was
thicker in subjects with a horizontal-type and
rather slender in those with an oblique-type PTFJ.

Considering the connection of lateral meniscus
to the fibular head by MFibL and thicker liga-
ment in horizontal-type PTF), we can hypothe-
size that there are more loading and traction on
this ligament in horizontal-type PTFJ, which can
subsequently lead to different meniscal move-
ments.

Suga N et al. have recently studied the
morphology of PTF) in patients with DLM as
compared with normal lateral meniscus (23).
Based on Ogden classification, these authors
concluded that the horizontal-type PTF] was
significantly associated with DLM. To our
knowledge, this was the only published study till
the writing of this paper. Regarding all these
findings, different PTF) inclination and MFibL
traction and subsequent meniscal movements
could be an important explanation of the
increased frequency of meniscal tear in patients
with DLM.

The aim of this study is to investigate the dif-
ferences in the inclination of the PTF) between
patients with normal meniscus and DLM, with or
without associated meniscal tear, using MRI. To
the best of our knowledge, this is the first study
on PTF) morphology on the Iranian population
with DLM. O

MATERIAL AND METHODS

Il patients who were referred for knee MRI

to Shariati hospital academic center from
October 2016 to March 2018 were assessed for
their eligibility. Totally, 1729 MRI scans were re-
viewed. The scans had been performed using a
Philips 1.5-T device with a knee surface coil.
Standard protocols were used with a 4 mm sec-
tion thickness. T2-weighted spin echo (SE),
T1-weighted SE, proton density (PD) SE and fat-
suppressed images in axial, coronal and sagittal
sections were all reviewed for PTFJ inclination,
meniscal or other possible bony or ligamentous
pathologies. Images were reviewed and mea-
sured on MarcoPACS division software. Mea-
surements were performed by an MSK radiolo-
gist with 10 years of experience and a junior
radiology resident. Both readers were blinded to
patient history.

Totally, 97 patients were diagnosed with
DLM. They all received a phone call for gathe-
ring past medical and surgical history. Patients
younger than 20 or older than 40 (due to the
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FIGURE 1. Classification of PTF]. The inclination
angle is defined as the angle between PTF] and

the perpendicular line of the fibula axis.

This sagittal PD image shows an oblique-type PTEF].

prevalence of osteoarthritis after the fifth de-
cade) (24), those with comorbidities such as
rheumatoid arthritis, osteoarthritis or any obvi-
ous bony and ligamentous abnormalities, and
who had a history of knee joint surgery were ex-
cluded from this study. According to the men-
tioned criteria, 69 patients (38 females and
31 males) were selected for analysis. A group of
aged-matched control patients without DLM
were also included in this study (48 females and
21 males). As in the recently published study
(23), sagittal images were used to assess the PTFJ
inclination angle and classification based on the
accepted Ogden method (16) (Figure 1).

Quantitative data are presented in mean =+
standard deviation and qualitative as frequen-
cies. We compared the distribution of characte-
ristics between the groups using a non-parame-
tric t-test (Mann-Whitney-U-Test) for numerical
data and Fisher Exact or Chi-Square test in the
event of categorical data. Statistical significance
was assumed for a p value <0.05 and 95% con-
fidence interval (Cl). Inter-rater reliability was
measured with Pearson correlation. The mea-
surements reported in the document were per-
formed by an experienced MSK radiologist. Sta-
tistical analysis was performed using SPSS
software (Version 23.0; SPSS Inc.). A

RESULTS

he prevalence of patients with DLM in

Shariati hospital imaging center between Oc-
tober 2016 to March 2018 was about 5.6%
(97 cases among 1729 reviewed MRI scans)
which was narrowed to 69 cases based on inclu-
sion/exclusion criteria. The age of patients was
29.9+£59 vyears in the DLM group and
29.1%6.1 years in and the control group, the
minimum age being 20 and the maximum age
40. The inclination angle was 15.2°+3.7° for the
DLM group and 22.4°+4.0° for the control
group (p value<0.001). PTFJ classification in the
DLM and control groups are summarized in Ta-
ble 1. The frequency of horizontal-type PTF) was
significantly higher in the DLM group than in the
control group (p-value < 0.001) (Figure 2).

We have also analyzed the DLM group for a
lateral meniscal tear. The meniscal tear was
found in 39 (56.5%) patients with DLM. The in-
clination angle was 13.0°+3.1° for patients with
DLM and meniscal tear and 18.1°+2.3° for those
with  DLM without a meniscal tear (p va-
lue<0.001). In patients with DLM, we found a

DLM group Control group
PTFJ inclination angle 15:2%+£ 3.7° 22.4°£4.0°
Horizontal-type 55 (79.7%) 21 (30.4%)

Oblique-type 14 (20.3%)

48 (69.6%)

DLM., discoid lateral meniscus

TABLE 1. PTF] classification in the DLM and control groups

-~

PTFJ
Type

0] Oblique
M Horizontal

60+

50

40

Count

30

209

Negative Positive

Discoid Lateral Meniscus

- )
FIGURE 2. Frequency of PTF]J types. The frequency
of horizontal-type PTF] is significantly higher in the
DLM group than the control group
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PTFJ type With tear Without tear
Horizontal-type 35 20
Oblique-type 4 10

PTF], proximal tibiofibular joint

DLM, discoid lateral meniscus

TABLE 2. Lateral meniscal tear in DLM group

e N

Meniscal
407 Tear

ClAbsent
WPresent

30+

Oblique Horizontal

PTFJ Type
. J

FIGURE 2. The frequency of meniscal tear in
patients with DLM. There is a strong association
between horizontal-type PTF] and meniscal tear as
compared with oblique-type in patients with DLM

strong association (p value 0.018) between hori-
zontal-type PTF) and meniscal tear as compared
with oblique-type (Table 2 and Figure 3). There
was a strong inter-rater reliability for inclination
measurements for the DLM group and the con-
trol group, with a Pearson correlation coefficient
of 0.98 for both groups. O

DISCUSSION

uga N et al. have recently assessed the mor-

phology of PTFJ in patients with DLM as com-
pared with normal lateral meniscus (23) based
on Ogden classification (16, 17). To our know-
ledge, there was no similar studies on Iranian
population to the date this paper was written.
Previous studies on discoid menisci have shown
that this congenital variant was more susceptible
to tear than normal ones (2, 4-6). Similarly to
Suga N et al.’s report, we found that horizontal-
type PTF) had a strong association with DLM.
However, in contrast to recent findings, we also
concluded that there was a significant associa-
tion between horizontal-type PTF) and meniscal
tear in patients with DLM. These latter findings

are in contrast with Suga N et al.’s recent report.
This discrepancy between findings may be ex-
plained by the use of different inclusion criteria,
especially age groups, which are narrowed in our
study. Larger studies are necessary to assess this
disparity.

Horizontal-type PTFJ allows a wider range of
motion during dorsiflexion of the ankle as com-
pared with the oblique-type (18). The lateral
meniscus is connected to the fibular head by
MFibL (19-22). Increased tension of this ligament
during dorsiflexion of the ankle along with thi-
cker ligament in subjects with a horizontal-type
PTF) has been previously noted (21). Regarding
these shreds of evidence, we can hypothesize
that there are more loading and traction on this
ligament in horizontal-type PTFJ, which can sub-
sequently lead to different meniscal behavior
and movement. These findings may be a preli-
minary explanation for a prevalent meniscal tear
and lateral knee pain in patients with DLM.

The first limitation of this study was the sam-
ple size, which was due to the restricted data-
base available in our imaging center. The more
important limitation is detecting patients with
DLM who have associated meniscal tears. As
previously reported, MRI is usually useful in the
diagnosis of DLM (7, 8). However, the accuracy
of detecting DLM can be decreased when some
types of meniscal tear are present (6). Conside-
ring this limitation of MRI, detailed surgical his-
tory and previous physical exam of patients
could add more valuable information for ana-
lysis. Unfortunately, these data were not com-
pletely accessible due to limited hospital infor-
mation system (HIS) and poor archives. Future
prospective studies could help eliminate these
limitations. U

CONCLUSION

n comparison to the normal lateral meniscus,

horizontal-type PTF) is more prevalent in pa-
tients with DLM. Moreover, the meniscal tear is
more frequently seen in patients with horizontal-
type PTF) and DLM. These findings may be re-
lated to the frequency of meniscal tear and late-
ral knee pain in these patients. Larger prospective
studies are needed to confirm these results. 0
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