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Introduction

Imaging is complementary to the history and physical 
examination in confirming suspected injuries. Imaging is 
especially valuable when the clinical examination is limited 
by large body habitus, guarding, and in the setting of com-
plex injuries. Imaging, furthermore, decreases the chance 
of unsuspected and thus undiagnosed injuries, which if 
untreated may result in instability, repair failure, and early 
osteoarthritis [1]. Radiographic imaging provides evaluation 
of osseous injuries, both large and small. Radiographs should 
be scrutinized for small avulsion fractures not only because 
they are often unapparent on magnetic resonance imaging 
(MRI) but also that they alert us to other more substantial 
injuries. MRI evaluates directly for ligamentous injury and 
evaluates for coexistent injuries of the articular cartilage and 
menisci. MRI evaluation of the posterior cruciate ligament 
(PCL) as well as the medial and lateral stabilizers is the focus 
of this chapter.

Initial Radiographic Evaluation

Imaging protocols vary depending on preference, but at our 
institution this typically includes standing anteroposterior 
(AP) views of both knees, a tunnel view, 30° flexion lateral 
view, and sunrise view of the patella. Radiographs may 

demonstrate indirect and direct signs of PCL tear, for exam-
ple, radiographic posterior drawer and PCL avulsion fracture 
[2] (Figs. 6.1 and 6.12b  respectively). The “reverse Segond”  
fracture is a subtle avulsion fracture on X-ray, and is associ-
ated with PCL tear [3] (Fig. 6.2). The “arcuate sign” is an 
osseous avulsion of the fibular head involving some com-
bination of the arcuate complex (arcuate ligament, fabel-
lofibular, popliteofibular ligaments) and/or the conjoined 
insertion of fibular collateral ligament (FCL)/biceps femoris. 
Both injuries have a high association with PCL tears [4–6] 
(Fig. 6.3).

MRI

When evaluating the dynamic and static knee stabilizers, the 
obtained MRI should be of high resolution. Optimally, imag-
ing should be on a 1.5-Tesla magnet or higher, with small 
field-of-view (FOV) images of the knee, and should be 
tailored to evaluate ligaments, tendons, and cartilage. That 
is to say, large FOV images that cover from the mid femur 
through the mid tibia result in lower-resolution images, and 
potentially missed pathology. A high-quality exam is impor-
tant to accurately evaluate the large stabilizers, but it is even 
more important to evaluate the complex, blending medial and 
lateral capsular stabilizers, subtle coexistent meniscal tears, 
and articular cartilage defects. MRI should be performed in 
the acute setting, because as normal healing progresses and 
edema resolves, injuries may become less conspicuous.

PCL

The knee is typically imaged in extension, where the anterior 
cruciate ligament (ACL) is taut and straight, and the PCL is 
lax and curved. This position is comfortable for the patient, 
and allows for the technologist to utilize a knee coil for high-
resolution MR images. Unlike the ACL, the normal PCL is 
homogeneously low signal on both T2 and proton density 
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(PD) weighted sequences, lacking internal striations that 
may be seen in the normal ACL [7, 8] (Fig. 6.4). The knee is 
not typically imaged in flexion, because a knee coil cannot 
be utilized, resulting in lower resolution images. However, 
when imaged in flexion, the PCL appears taut and remains 
homogeneously low in signal (Fig.  6.5). The normal PCL 
should measure 6 mm or less, when measured from ante-
rior to posterior in the sagittal plane [9]. Like the ACL, the 
PCL has two functional bundles, the posteromedial bundle 
(PMB) and anterolateral bundle (ALB), named according to 

their femoral attachments [10]. In the axial plane, the sepa-
rate bundles can often be distinguished from one another 
(Fig. 6.6). The meniscofemoral ligaments can often be seen 
coursing adjacent to the PCL, with the posterior menisco-
femoral ligament (Wrisberg) being more common than the 
anterior meniscofemoral ligament (Humphey). Not uncom-
monly both meniscofemoral ligaments are present [11].

Fig. 6.6   Normal PCL. 
Axial T2 fat-suppressed 
image shows normal PCL, 
which is homogeneously 
low in signal. Anterolateral 
and posteromedial bundles 
are intact, but blend imper-
ceptibly with one another. 
PCL posterior cruciate 
ligament

 

Fig. 6.5   a and b Normal PCL in flexion. Coronal PD nonfat-sup-
pressed and T2 fat-suppressed image shows knee imaged in mild flex-
ion without a knee coil. PCL is taut in flexion rather than usual curved 
appearance in extension. Note lower quality images due to imaging 
without a knee coil. PCL posterior cruciate ligament, PD proton density

 

Fig. 6.4   a and b Normal PCL. Sagittal PD nonfat-suppressed image 
and sagittal T2 fat-suppressed image demonstrate normal appearance of 
PCL. The PCL is not taut like ACL when imaged in extension and thus 
has curved rather than straight morphology. The normal PCL is hypoin-
tense on PD and T2 weighted images. PCL posterior cruciate ligament, 
PD proton density, ACL anterior cruciate ligament

 

Fig. 6.3   Two different patients with X-rays demonstrating the “arcuate 
sign.” a Nondisplaced avulsion fracture of fibular head. b Mildly 
displaced avulsion fracture of the fibular head

 

Fig. 6.1   X-ray showing 
posterior displacement 
of the tibia on the femur. 
The radiographic posterior 
drawer is indicative of PCL 
tear. PCL posterior cruciate 
ligament

 

Fig. 6.2   a and b X-ray and CT respectively showing reverse segond 
fracture, which is osseous avulsion of meniscotibial ligament. CT com-
puterized tomography
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MRI is the radiologic study of choice in diagnosing acute 
PCL tears [7]. The sagittal MRI sequences quickly screen 
for PCL injury and determine the site of failure at the femo-
ral attachment, midsubstance, or tibial attachment. MRI 
readily demonstrates acute high-grade injuries to the PCL 
(Figs. 6.7, 6.8, 6.9). However, unlike ACL tears, PCL tears 

are more commonly partial rather than complete [7]. In the 
sagittal plane, partially torn PCL tears often demonstrate a 
“stretched” appearance with thickening greater than 6 mm 
and intrasubstance signal changes, the latter of which may be 
seen only on PD sequence but not on T2 weighted sequences 
[9]. There are two potential pitfalls if one relies only on the 
sagittal plane when evaluating PCL tears. First, partial tears 
may be interpreted as complete tears. Second, mucoid de-
generation may mimic a PCL tear in the setting of a function-
ally stable ligament. In this regard, we have found that the 
axial plane is complementary to the sagittal plane and can 
safeguard against the aforementioned pitfalls.

In the axial plane, the anterolateral and PMBs are often 
apparent and side by side, so we can better determine if 
the tear is partial or complete, depending on if one or both 
bundles are torn (compare Figs. 6.7 and 6.10 respectively). 
Mucoid degeneration of the ACL has been described as a 
pitfall resulting in false positive ACL tears on MRI [12]. 
More recently, mucoid degeneration of the PCL was de-
scribed [13]. Both mucoid degeneration and partial PCL 
tears may demonstrate thickening and intrasubstance signal 
changes in the sagittal plane. The axial images help us to 
distinguish mucoid degeneration from PCL tear, because the 
former demonstrates the “tram-track” sign. The tram-track 
sign is defined as a single, linear striation in the PCL that 
does not surface, so is surrounded by low signal in all planes 
[13] (Fig. 6.11). In contradistinction, incomplete PCL tears 
demonstrate multiple heterogeneous internal striations that 
extend to the outer surface somewhere along the course of 
the ligament in the sagittal and/or axial planes (compare 
Figs. 6.10 and 6.11).

Although chronic PCL injuries may be apparent on MRI 
(Figs. 6.12 and 6.13), MRI is not as sensitive in diagnosing 
chronic compared to acute PCL tears [14, 15]. Furthermore, 
MRI may appear normal as soon as 3 months following low- 

Fig. 6.10   Partial PCL tear. a Sagittal and axial T2 fat-suppressed im-
ages showing moderate grade midsubstance PCL injury. Intrasubstance 
striated signal changes with no visualization of tibial attachment. 
b  Arrowhead  shows normal ACL. PCL is dimutive with intact AL 
bundle ( arrow) and fluid signal at expected location of torn PM bundle 
( star). PCL posterior cruciate ligament, ACL anterior cruciate ligament, 
AL anterolateral, PM posteromedial

 

Fig. 6.9   Femoral avulsion 
PCL. Sagittal T2 fat-
suppressed image demon-
strating femoral avulsion of 
PCL ( arrow). Axial image 
at femoral attachment 
showed complete tear (not 
shown). PCL posterior 
cruciate ligament

 

Fig. 6.8   Complete PCL tear. a Fat-suppressed T2 sagittal demonstrates 
complete proximal disruption of PCL. Note overlying Wrisburg liga-
ment ( arrow). b Axial image shows empty notch ( star) other than ACL 
( arrow), consistent with complete tear involving PM and AL bundles. 
PCL posterior cruciate ligament, ACL anterior cruciate ligament, PM 
posteromedial, AL anterolateral

 

Fig. 6.7   Complete PCL tear. a Complete midsubstance disruption with 
intact femoral and tibial attachments intact. Note subjacent Humphries 
ligament ( arrow). b Axial image shows empty notch ( star) other than 
ACL ( arrow), consistent with complete PCL tear involving PM and AL 
bundles. PCL posterior cruciate ligament, ACL anterior cruciate liga-
ment, PM posteromedial, AL Anterolateral
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to moderate-grade PCL injuries [16]. Stress radiographs, 
such as the Telos system, are accurate in their ability to 
evaluate for functional instability of the PCL [17, 18]. Given 
the above challenges in diagnosing chronic partial PCL tears 
on MRI, stress radiographs are useful to evaluate functional 
stability of the PCL in the presence of an indeterminate MRI 
that demonstrates mild PCL thickening and/or mild PCL 
signal changes (Fig. 6.14).

Lateral and Posterolateral Corner Stabilizers

The large lateral stabilizers such as the iliotibial band (ITB), 
FCL, biceps tendon, and the conjoined insertion of biceps 
and FCL are well seen on MRI, and hence injuries are 
accurately characterized. MRI evaluation of the smaller liga-
mentous and capsular structures, such as the popliteofibular 
ligament and capsular ligaments, are challenging due to their 
diminutive size, oblique course relative to traditional imag-
ing planes, and anatomic variation [1].

The FCL courses obliquely from anterior to posterior in 
the lateral and posterolateral aspect of the knee. The oblique-
ly oriented biceps femoris courses from posterior to anterior. 
These two structures converge to form a “conjoined tendon 
insertion” as they insert onto the lateral aspect of the fibu-
lar head [19, 20]. Both structures are homogeneously low 
in signal on all pulse sequences, with the exception of their 
conjoined insertion, which we note often demonstrates faint, 
thin striations (Fig. 6.15). Injuries to the biceps, FCL, and 
their conjoined insertion are relatively straightforward due 
to the size of these structures. Figures 6.16, 6.17, and 6.18 
demonstrate various injuries to the FCL.

The popliteus tendon and popliteofibular ligament are 
strong stabilizers of the PLC of the knee. The origin of the 

Fig. 6.14   a and b Stress radiographs of both knees with history of re-
mote injury and only mildly thickened PCL on MRI (MRI not shown). 
Note posterior displacement of the right tibia on the femur in right knee 
with stress, with ~ 10-mm corrected side: side differential compared 
to normal left knee. PCL posterior cruciate ligament, MRI magnetic 
resonance imaging

 

Fig. 6.13   Two patients with high-grade chronic tears. a T2 fat-sup-
pressed image shows remote, complete nonosseous avulsion of PCL at 
tibial attachment with proximal retraction. b PD nonfat-suppressed im-
ages show marked attenuation of PCL with nonvisualization of femoral 
attachment, consistent with chronic tear. PCL posterior cruciate liga-
ment, PD proton density

 

Fig. 6.12   Osseous avulsion of PCL. a Nonfat-suppressed PD images 
show intact PCL with osseous avulsion of PCL at tibial attachment ( ar-
rows). b Corresponding X-ray shows osseous avulsion as well. Note 
hypointense fracture margins on MRI and sclerotic fracture margins on 
X-ray, consistent with chronic rather than acute injury. PCL posterior 
cruciate ligament, PD proton density, MRI magnetic resonance imaging

 

Fig. 6.11   PCL mucoid degeneration. a Nonfat-suppressed proton den-
sity ( PD) image demonstrates mild linear intrasubstance fluid bright 
signal changes. b Axial T2 fat-suppressed image midsubstance of 
PCL. Signal changes do not reach the surface of the ligament on sagit-
tal or axial sequences. Femoral and tibial attachments are intact. Note 
Humphries ligament ( arrowhead). PCL posterior cruciate ligament
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popliteus tendon is intra-articular from a sulcus on the lateral 
femoral condyle, inferior and anterior to the proximal attach-
ment of the FCL [19, 20]. As the popliteus tendon wraps pos-
teromedially, it become extra-articular at the meniscal hiatus 
and gives off a branch that acts as a pulley; this popliteofibu-
lar ligament courses laterally and inserts on the medial as-
pect of the fibular styloid process, medial to the attachment 
of the fabellofibular ligament and arcuate ligament [19–21].

The popliteus origin is consistently seen on MRI 
(Fig. 6.15a). Although it is generally a low signal on all pulse 
sequences, we often see mild signal changes and striations in 

the absence of injury. The normal popliteofibular ligament 
is consistently present [22], but can be difficult to visual-
ize on MRI [19, 23]. The popliteofibular ligament courses 
on average approximately 40° to the horizontal plane [24] 
and is best seen on coronal sequences (Fig. 6.19). At times, 
fat surrounding the ligament makes it more conspicuous on 
traditional nonfat-suppressed PD or T2 weighted sequences 
(Fig. 6.20). Complicating the evaluation of this ligament is 
that there is known anatomic variation, whereas at times the 
popliteofibular ligament may have a more vertical course, 
and multiple bands have been described [17, 19, 20, 25].

Injury to the popliteus complex may occur throughout its 
course (Figs. 6.21, 6.22, 6.23, 6.24, 6.25, 6.26). An empty 
popliteus notch is indicative of tear (Fig.  6.21). An injury 
may occur in isolation, but multiligament involvement is 

Fig. 6.18   Avulsion of 
conjoined tendon insertion. 
Coronal T2 fat-suppressed 
image showing avulsion 
of FCL at the fibular at-
tachment with proximal 
retraction of ~ 1 cm ( circle). 
More posteriorly located 
biceps tendon insertion was 
intact (not shown). FCL 
fibular collateral ligament

 

Fig. 6.17   Complete disruption of FCL. Coronal T2 fat-suppressed 
image with nonvisualization of FCL ( arrowheads) with the exception 
of edematous distal fibers at conjoined insertion, consistent with high-
grade injury. Partially imaged biceps insertion was intact ( arrow). Pop-
liteus origin and popliteofibular ligament were intact (not shown). FCL 
fibular collateral ligament

 

Fig. 6.16   Moderate- to 
high-grade FCL tear. Coro-
nal T2 fat-suppressed image 
showing moderate- to high-
grade injury to FCL, as 
denoted by intrasubstance 
and periligamentous edema 
( arrowheads). FCL fibular 
collateral ligament

 

Fig. 6.15   Normal FCL, biceps, and popliteus origin on coronal T2 fat-
suppressed images. a Normal FCL ( arrowheads) and partially imaged 
biceps tendon at their conjoined insertion ( arrow). Note popliteus origin 
as well ( circle). b Normal biceps tendon insertion is striated ( arrow), 
which does not indicate pathology. FCL fibular collateral ligament

 

Fig. 6.19   Normal popliteo-
fibular ligament coming off 
popliteus tendon. Coronal 
T2 fat-suppressed image 
sequence showing normal 
appearance of popliteo-
fibular ligament ( circle). 
Note normal biceps tendon 
( arrow)

 

Fig. 6.20   Normal popliteofibular ligament. a Popliteofibular ligament 
not as well seen on coronal T2 fat-suppressed image. b Popliteofibular 
ligament better seen on coronal T1 nonfat-suppressed image ( circle) 
with fat serving as contrast against ligament. Note normal biceps ten-
don ( arrow)
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common. A torn tendon may be retracted far proximally 
and become entrapped in the joint (Fig. 6.22). Despite the 
difficulties in visualizing the noninjured popliteofibular 
ligament, injury to the popliteofibular ligament is often 

apparent because the surrounding edema makes the ligament 
more conspicuous. Injuries run the gamut from low-grade 
sprains with mild surrounding edema to complete avulsion 
(Figs.  6.24, 6.25, 6.26). If no edema is present posterolat-
erally, acute injury to the popliteus and posterior capsule 
(discussed below) is unlikely, despite nonvisualization of 
these structures on MRI.

Fig. 6.24   Moderate-grade popliteofibular ligament injury. Coronal 
T2 fat-suppressed image showing mild intrasubstance and surround-
ing periligamentous edema, consistent with moderate sprain ( circle). 
Normal biceps ( arrow) and popliteus tendon ( arrowheads)

 

Fig. 6.23   a and b Moderate- to high-grade popliteus strain. Sagittal 
and axial T2 fat-suppressed images showing strain popliteus myotendi-
nous junction ( circle and star respectively)

 

Fig. 6.22   High-grade posterolateral corner injury. Coronal T2 fat-
suppressed image showing popliteus avulsion from the femoral attach-
ment, displaced into the lateral joint ( arrowhead), partially obscured 
by the superimposed lateral meniscus ( star). Nonvisualized FCL and 
conjoined insertion, completely torn at femoral attachment ( arrows). 
FCL fibular collateral ligament

 

Fig. 6.21   Complete tear popliteus origin. Coronal T2 fat-suppressed 
image showing empty groove at expected popliteus origin ( circle) im-
mediately subjacent to FCL attachment, consistent with complete avul-
sion. FCL fibular collateral ligament

 

Fig. 6.26   Complete popliteofibular ligament tear. Coronal T2 fat-
suppressed image showing linear fluid gap at popliteofibular ligament 
insertion ( circle), consistent with complete disruption. This is likely a 
chronic injury given no surrounding edema. Normal biceps ( arrow) and 
popliteus tendon ( arrowhead)

 

Fig. 6.25   Moderate- to high-grade popliteofibular ligament injury. 
Coronal T2 fat-suppressed image showing disorganization of fibers of 
the popliteofibular ligament with intrasubstance and surrounding edema 
( circle). Normal popliteus tendon ( arrowhead) and biceps ( arrow)
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The mid-lateral capsule is specifically the anterior oblique 
band (AOB), which is formed by contributions from the ITB 
and FCL [26]. The normal mid-lateral capsule is located in 
the interval between the ITB and FCL, and is low signal and 
relatively thin (Fig. 6.27). Figure 6.28 demonstrates injury 
to the mid-lateral capsule. Avulsion fracture at the tibial 
attachment of the AOB is termed the Segond fracture [26] 
(Fig. 6.29).

The posterolateral capsule is formed by a number of 
structures, most notably the fabellofibular and arcuate liga-
ments, with contributions from the popliteus and lateral 
gastrocnemius. These smaller capsular structures are not 
consistently present in dissection, vary in size and thick-
ness, and can be present alone or in combination [20, 22, 
27–30]. An injury to the posterolateral capsule is challenging 
to characterize due to the anatomic variation in this region, 
the small size of these structures, and location that is not  
well evaluated with traditional imaging planes [1]. Knowl-

edge of the insertional geometry of the popliteofibu-
lar ligament and arcuate complex onto the fibular head is 
instrumental to accurate diagnosis [31]. In the setting of PLC 
injury, marrow edema may be present in the fibular head, 
and the surrounding soft tissue edema is helpful in high-
lighting the normal anatomy (Fig. 6.30). Soft tissue edema, 
disorganization of fibers, and fluid tracking posterior to the 
popliteus tendon are indicative of moderate to high-grade 
injury of the posterolateral capsule [27] (Fig. 6.31).

Medial and Posteromedial Stabilizers

Warren initially described three layers stabilizing the medial 
knee, which includes the sartorius fascia, superficial medial 
collateral ligament (MCL), and deep MCL [32]. The promi-
nent superficial component of the MCL in the middle third 
of the knee is traditionally referred to as the MCL, which, 
due to its size, is well seen in all planes and on all sequences. 
The more superficial sartorius fascia is thin, so is best seen 

Fig. 6.30   Lateral capsule on coronal and sagittal T2 fat-suppressed 
images respectively. a Edema surrounding and thus highlighting thin V 
shape of medial and lateral limbs of arcuate ligament complex ( arrow-
heads). Note adjacent biceps ( arrow). b Edema does not track posterior 
to popliteofibular ligament insertion to fibular styloid process on lateral 
view ( circle), so post capsule is intact

 

Fig. 6.29   Segond fracture. 
Coronal T2 fat-suppressed 
image showing Segond 
fracture, which is osseous 
avulsion of the AOB at its 
tibial attachment ( arrow). 
Also, note injury to superfi-
cial and deep MCL ( circle) 
with osseous avulsion at 
meniscofemoral ligament 
attachment. AOB anterior 
oblique band, MCL medial 
collateral ligament

 

Fig. 6.28   Moderate-
grade mid-lateral capsule 
injury without complete 
disruption. Coronal T2 
fat-suppressed image with 
diffusely attenuated and 
edematous AOB ( arrows). 
AOB anterior oblique band

 

Fig. 6.27   Normal mid-
lateral capsule. Coronal 
T2 fat-suppressed image 
showing normal mid-lat-
eral capsule at the interval 
between ITB insertion and 
FCL ( arrow). FCL fibular 
collateral ligament, ITB 
iliotibial band

 

Fig. 6.31   Moderate- to-high-grade injury to the popliteofibular liga-
ment on coronal and sagittal T2 fat-suppressed images, respectively. a 
Note disorganization of fibers of the posterior capsule on coronal image 
(circle). b There is fluid signal posterior to the fibular head on sagittal 
image ( circle), consistent with high-grade posterolateral capsule injury
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without fat suppression, and may be inconspicuous on T2 
fat-suppressed sequence. The deep MCL is likewise thin, but 
is located just deep to the MCL. The deep MCL forms the 
capsule in the middle third of the knee, and is made up of the 
meniscotibial (MT) and meniscofibular (MF) ligaments [32, 
33]. The deep MCL is best seen when fluid signal or fat is in-
terposed between the superficial and deep MCL (Fig. 6.32). 
If the deep MCL is flush against the larger overlying MCL, it 
may be hard to distinguish (Fig. 6.33).

The imaging criteria utilized for all other ligamentous in-
juries are also used for the medial stabilizers [34, 35]. Low-
grade injuries demonstrate periligamentous signal changes 
(edema and/or hemorrhage) without internal signal changes 
or fiber discontinuity. Moderate-grade injuries demonstrate 
intrasubstance signal changes in addition to periligamentous 
signal changes, sometimes with areas of partial discontinu-
ity. High-grade tears demonstrate complete fiber disconti-
nuity, often exemplified by a wavy ligament. Care should 
be taken as to which layers of the MCL are torn, as well 
as describing the location of injury (i.e., at the femoral at-
tachment, tibial attachment, or midsubstance). Figures 6.34, 
6.35, 6.36, 6.37, and 6.38 demonstrate various MCL inju-
ries and descriptions of these injuries. Of note, atraumatic 
edema from osteoarthritis and/or meniscal tear may mimic 
low-grade MCL tear [36, 37].

Fig. 6.33   Low-grade MCL sprain. Coronal T2 fat-suppressed image 
showing fluid/edema superficial to MCL displaces the overlying sar-
torius fascia ( arrows). As is often the case, the meniscofemoral and 
meniscotibial ligaments are taut against and therefore blend with and 
are indistinguishable from overlying superficial MCL. MCL Medial 
collateral ligament

 

Fig. 6.32   Normal MCL. 
Coronal T2 fat-suppressed 
image showing normal 
superficial MCL ( arrows) 
and underlying menisco-
femoral and meniscotibial 
ligaments of the deep MCL 
( arrowheads). MCL Medial 
collateral ligament

 

Fig. 6.37   Complete distal MCL tear. Coronal T2 fat-suppressed image 
showing more subtle MCL tear with distal attachment of MCL ( circle), 
which is peeled off tibia but only minimally displaced. Note the bone 
contusion from “clip” injury medially. MCL medial cruciate ligament

 

Fig. 6.36   T2 fat-sup-
pressed image showing dis-
tal avulsion of MCL ( circle) 
with resultant retraction and 
“wavy” appearance to MCL 
( arrow). MCL medial cruci-
ate ligament

 

Fig. 6.35   Complete proxi-
mal MCL tear. Coronal 
T2 fat-suppressed image 
showing complete disrup-
tion of superficial and deep 
components of MCL at 
femoral attachment. MCL 
medial cruciate ligament

 

Fig. 6.34   Moderate to high-grade MCL injury. Coronal T2 fat-sup-
pressed image showing focal disruption of superficial MCL near the 
femoral attachment ( arrow) and osseous avulsion of MF ligament ( ar-
rowhead). Tibial attachment of superficial MCL and meniscotibial liga-
ment are both intact. MF meniscofibular, MCL medial cruciate ligament
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When one moves from the middle third to the posterior 
third of the knee, the deep MCL blends with the posterior 
oblique ligament (POL) and capsule. The posteromedial 
capsule is further reinforced by contributions from fibers of 
the medial gastrocnemius as well as the semimembranosus 
[27, 32, 33, 38]. The POL is well visualized on MRI and, 
like the deep MCL, has MF and MT components (Fig. 6.39). 
Injury to the POL is graded similar to the MCL, and may 
be diffuse (Fig. 6.40), may occur to the meniscofemoral or 
meniscotibial components (Fig. 6.41), may strip off the me-
niscus (meniscocapsular separation; Fig. 6.42), or may pull 
off the periphery of the meniscus in the form of a longitudi-
nal vertical tear (Fig. 6.43). The POL serves as a bridge be-
tween the meniscus and the semimbranosus tendon, and this 
coupling of the meniscus to the semimembranosus provides 
motor function to the meniscus via its capsular attachments, 
resulting in meniscal retraction during knee flexion [39, 40]. 
Tear in any of the above locations has the potential to decou-
ple the meniscus and semimembranosus tendon, increasing 
risk of meniscal tear.

Fig. 6.39   Normal POL ligament. Coronal T2 fat-suppressed image 
showing normal POL stabilizing the medial meniscus ( arrows). The 
appearance is similar to MF and MT ligaments seen in middle 1/3 of 
knee, but is located posteriorly, and there is no overlying MCL. MF me-
niscofemoral, MT meniscotibial, POL posterior oblique ligament, MCL 
medial collateral ligament

 

Fig. 6.38   Deep MCL 
sprain. Coronal T2 fat-
suppressed image showing 
MCL sprain with edema 
surrounding deep > superfi-
cial MCL. Meniscofemoral 
ligament present but is torn 
off at femoral attachment 
( circle). Meniscotibial liga-
ment intact. MCL medial 
cruciate ligament

 

Fig. 6.40   Moderate-grade 
POL injury. Coronal T2 fat-
suppressed image showing 
attenuated and edematous 
MF > MT portions of POL 
without complete disrup-
tion. MF meniscofemoral, 
MT meniscotibial, POL 
posterior oblique ligament

 

Fig. 6.41   High-grade POL 
injury. Coronal T2 fat-
suppressed image showing 
disruption of MF portion of 
POL ( circle). Meniscotibial 
portion is intact ( arrow). 
MF meniscofemoral, POL 
posterior oblique ligament

 

Fig. 6.42   Meniscocapsular 
separation. Coronal T2 fat-
suppressed image showing 
fluid gap between MF and 
MT portions of POL and 
medial meniscus ( circle). 
MF meniscofemoral, MT 
meniscotibial, POL poste-
rior oblique ligament

 

Fig. 6.43   Peripheral 
meniscal tear. Coronal T2 
fat-suppressed image show-
ing moderate diffuse sprain 
of POL without detachment 
from the meniscus. Howev-
er, note peripheral longitu-
dinal vertical meniscal tear, 
decoupling the POL and the 
meniscus. POL posterior 
oblique ligament
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Conclusion

High-quality radiographs and MRI accurately evaluate the 
normal anatomy and acute injuries of the PCL, medial knee, 
and lateral knee. X-rays complement MRI by evaluating 
for fractures, gross ligamentous injury, and can pick up tiny 
avulsion fractures that may be subtle or missed on MRI. MRI 
not only confirms clinically suspected injuries but helps to 
diagnose unsuspected injuries as well. MRI is complementa-
ry, but less accurate in the evaluation of chronic injuries, and 
may be supplemented with functional imaging in this setting. 
Imaging studies combined with history and clinical exam 
and functional studies together provide a precise diagnosis 
to plan the complex ligamentous repair and reconstruction.
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