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Knee: Menisci/Meniscal Ligaments
R. Kent Sanders

3 T imaging produces higher-resolution images of intrameniscal anatomy (as compared
with 1.5 T), particularly of the meniscocapsular junction and meniscofemoral ligaments.
Figures 73–1A and 73–1B are coronal T2 images with fat saturation of the right knee of
a 15-year-old boy and 34-year-old man, respectively. Arrowheads mark the medial capsule attachments that define the medial gutters. Figures 73–1C and 73–1D are sagittal
proton density images through the lateral menisci of the same individuals. Note the simple meniscocapsular strut configuration of the younger individual in Fig. 73–1C (arrows)
compared with that in the older individual shown in Fig. 73–1D. Arrowheads indicate
the popliteus tendon within the lateral meniscal popliteus hiatus.

Figure 73–1
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Figure 73–2

Meniscal flounce is a term that describes a wavy contour to the free edge of a meniscus. It has been described as a normal variant and also as a subtle sign of meniscal
pathology causing laxity of the circumferential fiber tracts. Figures 73–2A and 73–2B
are sagittal proton density and fat-saturated T2 images of a knee with an acute partial
tear of the patellar tendon. In Fig. 73–2A, the wavy flounce of the lateral meniscus is
well shown (arrows). No intrinsic pathology of the lateral meniscus was found in this
case. Figure 73–2B shows the extensive edema within the patellar tendon (arrow) and
within Hoffa’s fat pad (arrowheads). It is possible that in this case, the edema may
have induced slight posterior displacement of the anterior horn of the lateral meniscus resulting in compression of its normal ringlike structure and thus causing the
flounce of the free edge.
Acute compression injuries of the menisci result in “contusion” patterns of fluid signal within the substance of the meniscus. This is characterized by intermediate fluid
signal that generally includes the vascular zone and therefore may reflect intrasubstance hemorrhage. Its geometry is nonlinear or amorphous and may or may not
extend to the articular surface. Unlike mucoid degeneration, it should be low in T1 signal intensity. Figures 73–3A and 73–3B are sagittal proton density and coronal T2 with
fat saturation images, respectively, from a young athlete who sustained an impaction
injury to the knee. In addition to a medial femoral condylar cartilage injury (large
arrowhead), there is a medial meniscal contusion/crush injury with deformity of the
posterior horn (arrow in Fig. 73–3A) and extensive nonlinear intrasubstance fluid signal (large arrows in Fig. 73–3B). Note in Fig. 73–3B the excellent depiction of the
meniscofemoral ligament of Wrisberg (small arrowhead) and the lateral meniscocapsular struts outlining the popliteus hiatus highlighted here with the small arrows.
Vertical tears of the menisci follow the radial or longitudinal fiber tracts and therefore
are generally seen in younger individuals without mucoid degeneration. Figure 73–4A
is a sagittal proton density image that shows a typical vertically oriented radial tear of
the lateral meniscus (arrow). Figure 73–4B is a fortuitous axial proton density image
with fat saturation that shows the radial orientation of the tear (arrowheads) in the
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Figure 73–3

Figure 73–4
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Figure 73–5

same case. Figures 73–4C and 73–4D are similar sequences of a vertical tear in the lateral meniscus that is longitudinally oriented. Arrowheads in Fig. 73–4C show the
peripheral location tear through the posterior horn of the lateral meniscus while
the arrows in Fig. 73–4D show the same tear’s longitudinal extent. Horizontal tears
are separations of the superior and inferior fiber tracts of the meniscus that usually involve delamination of the meniscus at or near the central fibrovascular core.
Anterior cruciate deficient knees, particularly in older individuals with early
mucoid degeneration, commonly display this tear pattern. Figure 73–5A is a fatsaturated sagittal T2 image showing a medial meniscal horizontal oblique tear
(arrowhead) that extends to the inferior articular surface of the posterior horn. A
more recent injury caused the partial tear of the medial gastrocnemius tendon
(arrows). Figure 73–5B is a fat-saturated coronal T2 image of another horizontal
oblique tear (arrow) this time extending from the inferior articular surface of the
body of the medial meniscus to the meniscocapsular junction along the central
fibrovascular core of the meniscus (arrowhead).
When the tear dissects anteriorly and posteriorly, the superior portion will become
mechanically unstable and will displace or flip medially as a flap if one end remains
attached or as a bucket handle if both ends remain attached. Figures 73–6A and 73–6B
are sagittal proton density and coronal T2 with fat saturation images of a flipped bucket handle tear of the medial meniscus. The arrows indicate the flipped meniscal fragment in both images while the arrowhead in Fig. 73–6B shows the remaining peripheral midbody extent of the causative horizontal meniscal tear. The small arrow in
Fig. 73–6A shows the twisted connection between the donor portion of the anterior
horn and the flipped fragment.
Prior assertions that the presence of a parameniscal cyst implies the presence of a
meniscal tear are borne out by the frequent visualization of subtle communications
between cysts and adjacent meniscal tears that may have gone previously undetected at 1.5 T. Figures 73–7A and 73–7B are sagittal proton density and coronal T2 with
fat saturation images of the same chronically ACL deficient knee shown in Fig. 72–5B.
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Figure 73–6

The arrow indicates the presence of a small dissecting parameniscal cyst within the
meniscocapsular junction of the posterior horn of the lateral meniscus. The multidirectional linear defects adjacent to the cyst (arrowheads in Fig. 73–7A) are much less
apparent on the coronal T2 sequence. Nonvisualization of a communicating tear raises the possibility of a residual parameniscal cyst adjacent to a healed tear. These cystassociated tears are frequently intimately apposed with a horizontal orientation that
exits the periphery of the disk along the central fibrovascular core of the red zone.
The tendency of horizontal tears to appose during weight bearing, along with their
long plane of dissection, may enhance their ability to function as a one-way pump of
joint fluid into the meniscocapsular junction and thus form parameniscal cysts.

Figure 73–7
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Figure 73–8

Figures 73–8A and 73–8B are sagittal proton density and fat-saturated T2 images
showing a large medial posterior root parameniscal cyst (arrowheads). Note the multiple fine internal septations that typify synovial cysts.
Enhanced visualization of collagen fiber tracts has also resulted in the more frequent detection of meniscal ligament variants such as the anterior lateral meniscocruciate ligament shown in Fig. 73–9. White arrows show the anterior horn
peripheral fiber tracts separating from the meniscus and blending into the anterior band fibers of the ACL rather than traversing the knee to form the transverse
meniscal ligament, which was absent in this case. The top six images (Figs. 73–9A
to 73–9F) are sagittal proton density images moving lateral to medial, while the
bottom three images (Figs. 73–9G to 73–9I) are coronal fat-saturated T2 going
anterior to posterior. The medial oblique intermeniscal or meniscomeniscal ligament and its relationship to the meniscofemoral ligament of Humphrey are shown
in Fig. 73–10. Figures 73–10A and 73–10B are sequential axial proton density
images with fat saturation that first show the meniscofemoral ligament of
Humphrey fibers (arrow) passing anteriorly to the anterolateral fascicles of the PCL.
In Fig. 73–10B, the small arrowhead indicates the remaining meniscofemoral ligament fibers prior to their convergence with the medial oblique intermeniscal fiber
tract. The remaining images of Fig. 73–10C through 73–10I are sequential fatsaturated coronal T2 images that progress from anterior to posterior. The arrows
indicate the path of the medial oblique intermeniscal ligament as it traverses the
anterior cruciate ligament and intracruciate extrasynovial space before attaching to
the posterior horn of the lateral meniscus. The persistent median infrapatellar plica
can mimic the anterior meniscocruciate ligament as it attaches in the roof of the
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Figure 73–9

intercondylar notch and can intimately parallel the anterior band of the ACL, giving
the appearance of attaching to it. Figures 73–11A and 73–11B are sequential sagittal proton density images of a persistent median infrapatellar plica. Arrows mark
the extension of the central fibrovascular core of the apex of Hoffa’s fat pad into the
roof of the intercondylar notch. In this case, there is clear separation of the plica
from the synovial jacket of the ACL. The fat pad is draped over the transverse ligament (arrowhead). The transverse ligament does not contribute to the anterior
band of the ACL.
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Figure 73–10

Figure 73–11
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