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RI for Traumatic Knee Injury: A Review
dwin H.G. Oei, MD, MSc,*,†,‡ Abida Z. Ginai, MD, PhD,†

nd M.G. Myriam Hunink, MD, PhD*,†,‡

Magnetic resonance imaging (MRI) is a well-established technique for detecting internal
derangements of the knee joint with high diagnostic accuracy. It is an effective tool to
select patients for targeted therapeutic arthroscopy. In this article, indications for knee MRI
and most commonly used MRI techniques are outlined, followed by an overview of the most
frequently encountered traumatic knee derangements in daily practice and their appear-
ance and grading system on MRI. Lesions discussed include fractures, osteochondral
lesions, bone bruise, cruciate and collateral ligament lesions, and meniscal tears. Finally,
common pitfalls and recent developments in knee MRI are addressed.
Semin Ultrasound CT MRI 28:141-157 © 2007 Elsevier Inc. All rights reserved.
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agnetic resonance imaging (MRI) is a well-accepted im-
aging modality in the diagnostic workup of patients

ith knee complaints and has largely replaced diagnostic
rthroscopy for this purpose.1-4 Whereas conventional radio-
raphs may only reveal large osseous lesions, MRI is capable
f depicting soft-tissue abnormalities, such as meniscal le-
ions, cruciate ligament and collateral ligament lesions, ten-
inous lesions, and loose bodies, which may lead to targeted
herapeutic arthroscopy. In addition, subtle osseous abnor-
alities such as radiographically occult fractures, bone mar-

ow edema, and osteochondral lesions can be diagnosed with
RI. Previous studies have demonstrated a high diagnostic

ccuracy of knee MRI as compared to arthroscopy, in partic-
lar with regard to meniscal tears and cruciate ligament rup-
ures.5-7 This article starts with a brief discussion on the in-
ications for knee MRI in the setting of trauma. The most
ommonly used MRI examination techniques are outlined
ext, followed by an overview of the most frequently encoun-
ered traumatic knee abnormalities in daily practice and their

RI characteristics. Finally, several common pitfalls and re-
ent advances in knee MRI are discussed.
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ndications for Knee MRI
any studies have reported on the indications for MRI of the

nee joint in various clinical settings. In the context of
rauma, MRI is generally considered a valuable diagnostic
ool when there is a history of acute knee trauma,8 posttrau-
atic limited or painful range of motion, or mechanical knee

ymptoms, such as catching, locking, snapping, or crepitus.9

revious studies have evaluated the value of MRI in the acute
tage after trauma, and found that MRI has limited cost effec-
iveness in this setting.10,11 MRI is therefore usually per-
ormed at a later stage if symptoms persist. Although the
iagnostic performance of knee MRI is high, close correlation
ith the clinical history and findings on clinical examination

s essential to avoid misinterpretation.12

RI Examination Technique
RI Equipment

part from the traditional closed whole-body MRI units, sev-
ral other magnet designs exist, some of which have been
esigned specifically for extremity imaging (ie, dedicated ex-
remity closed and open systems).13 The effect of magnetic
eld strength, which usually varies between 0.2 and 1.5
esla, has been demonstrated to be of no significant influence
n diagnostic performance of meniscal and cruciate ligament
ears5; however, a high field strength system is considered
ecessary for high-resolution imaging of the articular carti-

age. A dedicated extremity or knee coil should be used to
aximize the signal-to-noise ratio.

atient Positioning
he patient is usually imaged in the supine position with the

nee nearly or fully extended and slightly rotated externally
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o align the anterior cruciate ligament parallel to the sagittal
lane for better visualization.

ulse Sequences
wide variety of MRI pulse sequences can be performed to

roduce diagnostic quality images. These include spin-
cho, fast (turbo) spin-echo, and gradient-echo sequences,
hich all have been proven suitable for knee imaging. T1-
r proton density-weighted sequences are most suitable
or visualizing the ligamentous anatomy. T2 or short tau
nversion recovery (STIR) sequences with fat saturation
re essential to demonstrate bone marrow edema. Typi-
ally, a routine scanning protocol would consist of a com-
ination of one or more of these sequence types performed

n the axial, sagittal, and coronal planes using thin sections
maximum 3 mm with an interslice gap of 0.5 to 1 mm). A
eld-of-view of 12 to 16 cm depending on patient size is
ommonly used with a high-resolution matrix of at least
40 steps in the phase-encoding direction and 256 steps in
he frequency-encoding direction. Although many institu-
ions use standardized protocols for routine scanning, in-
ividual tailoring is necessary to yield optimal diagnostic
erformance for specific clinical queries. For example, a
hin section axial sequence should be included in the pro-
ocol if damage to the patellofemoral joint is suspected and
coronal T2-weighted sequence is necessary to demon-

trate collateral ligament lesions.

igure 2 Avulsion fracture. Coronal proton density-weighted turbo
pin echo image shows an avulsion fracture of the fibular head at the
nsertion of the conjoint tendon of the fibular collateral ligament
igure 1 Fracture. (A) Sagittal T2-weighted turbo spin-echo image.
ntra-articular fracture of the tibial plateau (long arrow) with an
ssociated lipohemarthrosis in the suprapatellar recess (short ar-
ow). (B) Coronal short tau inversion recovery image shows exten-
nd biceps femoris tendon (arrow).



O
F
O
d

t
m
F
s
b
i
j
v
u
d
(
p
t
w
t
t
o
s
e
a
s
a
r
s

B
B
s

F
s
s
m
(
b

F
i
(
o

Traumatic knee injury 143
sseous and Chondral Lesions
ractures and Dislocations
ccasionally, fractures may be invisible on conventional ra-

igure 3 Stress fracture. (A) Coronal proton density-weighted turbo
pin echo image. Running athlete with recurrent pain on the medial
ide of the knee. A stress fracture is demonstrated in the medial tibial
etaphysis (arrow), which was not visible on plain radiography.

B) Coronal short tau inversion recovery image. There is extensive
one marrow edema surrounding the stress fracture (arrows).
iographs. If a fracture is strongly suspected, tomographic i
echniques such as computed tomography (CT) and MRI
ay be indicated to reveal a radiographically occult fracture.
racture lines appear as dark signal intensity lines on all pulse
equences, and are usually surrounded by areas of bone
ruise visible on fat-saturated images (Fig. 1). In case of an

ntra-articular fracture, fatty bone marrow will leak into the
oint space, resulting in a lipohemarthrosis, which is usually
isible in the suprapatellar recess (Fig. 1A). MRI may also be
sed to demonstrate avulsion fractures, which can be hard to
iagnose on plain radiography if there is no displacement14

Fig. 2). Stress fractures may also be difficult to diagnose on
lain radiographs, but are well visualized on MRI (Fig. 3). In
he setting of a radiographically demonstrated fracture, CT
ith multiplanar and three-dimensional (3D) reconstruc-

ions is often performed to demonstrate the exact course of
he fracture lines to guide treatment planning. MRI is, obvi-
usly, more suitable for evaluating associated soft-tissue le-
ions.15,16 Likewise, MRI may be helpful in assessing the full
xtent of ligamentous disruptions that are invariably present
fter knee dislocation, as well as demonstrate additional os-
eous, vascular, or nervous injuries.17 Patellar dislocations
re commonly associated with rupture of the medial patellar
etinaculum and this may be well visualized on axial MRI
equences.18

one Marrow Edema/Bone Bruise
one marrow edema is most easily identified on T2 or STIR
equences with fat suppression on which it appears as an area

igure 4 Bone marrow edema. Coronal short tau inversion recovery
mage shows bone marrow edema in the medial femoral condyle
long arrow) in a patient who sustained a direct hit to the medial side
f the knee. In addition, soft-tissue edema is seen superficial to the

liotibial tract (short arrow), indicating a grade 1 lesion or sprain.
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f high signal intensity (Fig. 4). Bone bruise can occur as an
solated finding usually after a direct hit. More often, though,
t is associated with other abnormalities such as ligamentous
esions, and frequently a typical pattern of bone bruise ac-
ording to type of injury is seen.19 For example, during the
echanism of complete anterior cruciate ligament (ACL)

upture, a transient subluxation combined with impaction
etween the lateral femoral condyle and the posterolateral
spect of the tibial plateau typically occurs, resulting in a
haracteristic pattern of bone marrow edema in these loca-
ions, which is sometimes referred to as a “kissing contusion”
Fig. 5).

rticular Cartilage Lesions
amage to the articular cartilage may be caused by acute

rauma, but more commonly is the result of chronic repeti-
ive trauma or degenerative change. It may be difficult to
istinguish between an acute and chronic chondral lesion,
ut analyzing the pattern of concurrent lesions such as liga-
ent tears and bone bruise may help in the diagnosis. Osteo-

hondritis dissecans is a local defect of the articular surface
ost commonly seen in adolescents and young adults. It is
sually caused by repetitive trauma and MRI findings range

igure 5 Kissing contusion. Sagittal T1-weighted 3D fast field echo
ith spectral presaturation inversion recovery (SPIR) image. Patient
ith complete ACL rupture following skiing injury. Bone marrow

dema is seen in the lateral femoral condyle (long arrow) and the
osterolateral aspect of the tibial plateau (short arrow), a so-called
issing contusion, which typically occurs due to the trauma mech-
Mnism of a total ACL rupture.
rom subchondral edematous changes to complete separa-
ion of an osteochondral fragment from the surrounding sub-
hondral bone. Several grading systems exist, which all refer
o the integrity of the articular surface and demarcation and
tability of the osteochondral fragment20 (Fig. 6). Chondro-
alacia is usually diagnosed in the setting of degenerative

hange and is therefore not discussed here.

igamentous Injury
ruciate Ligament Tears
nterior Cruciate Ligament (ACL)
he ACL is an intracapsular extrasynovial structure com-
osed of two separate bundles of fibers and is usually evalu-
ted on T2-weighted or proton density-weighted images,
here it appears as a straight low-signal intensity band run-
ing from the medial aspect of the lateral femoral condyle to
he tibial plateau adjacent to the anterior tibial spine. The
CL is usually well evaluated in the sagittal plane, but images

n the axial and coronal plane can be helpful in assessing the
emoral and tibial attachments (Fig. 7).

Primary signs of a total ACL rupture are a complete dis-
uption of the ACL fibers, abnormal signal intensity within
he ligament and in the surrounding region, abnormal slope
f the ACL, and nonvisualization of ACL fibers both in the
agittal and coronal planes (Fig. 8). Hemorrhage and edema
ay appear as an amorphous mass producing mass effect.

igure 6 Osteochondritis dissecans. Sagittal T2-weighted turbo spin
cho image shows a large defect of the articular surface of the medial
emoral condyle (long arrow). Since there is complete detachment
f an osteochondral fragment (dislocated to the intercondylar
otch, not shown), this lesion was classified as grade 4 osteochon-
ritis dissecans. In addition, a Baker’s cyst is present (short arrow),
hich is most often associated with internal derangements of the
nee joint or degenerative osteoarthritis.
any indirect signs of ACL rupture have been described,
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uch as the “anterior drawer sign,” “buckled PCL sign,” and
he aforementioned “kissing contusion.”21-24 The anterior
rawer sign refers to an abnormally anterior position of the
ibial plateau relative to the femoral condyle in the extended
nee, which is normally prevented by an intact ACL. Related
o this is a buckled appearance of the PCL on sagittal images
the buckled PCL sign), which is caused by the abnormal
lignment of femur and tibia (Fig. 9). The presence of one or
ore of these indirect signs increases the likelihood of, but
oes not rule out, an ACL rupture. Usually, however, the
iagnosis of complete ACL rupture can be made using pri-
ary signs alone. In partial ACL ruptures, focal areas of high

ignal may be seen within the ACL, with largely intact fibers
nd a clinically stable knee (Fig. 10). Partial ACL ruptures are
ifficult to diagnose and differentiate from complete tears
nd clinical correlation is essential.25

osterior Cruciate Ligament (PCL)
he normal PCL is visualized as a dark structure running

rom the lateral aspect of the medial femoral condyle to attach
n the posterior tibial plateau (Figs. 7B and 11). Since it is
omposed of one bundle of fibers, it appears more uniformly
ypointense than the ACL. The same primary signs of ACL
upture can be applied to the PCL (Fig. 12). Isolated PCL
esions are rare and PCL ruptures most commonly occur due
o a direct blow on the anterior tibia with a flexed knee in the
etting of a “dashboard injury.”26

ollateral Ligament Tears
edial Collateral Ligament (MCL)

he MCL can be divided into two layers: the superficial fibers
nd the deep fibers that are attached to the joint capsule and
he medial meniscus. The two layers are separated by a po-
ential space, the tibial collateral bursa, which can be filled
ith fluid in the setting of a MCL lesion. The MCL is best
isualized on coronal images where it appears as a dark band
xtending from the medial femoral condyle to insert on the
edial aspect of the tibia approximately 4-5 cm below the

oint line (Fig. 7B). Lesions of the MCL are graded as follows:
rade 1 (sprain) lesions are defined as high signal intensity

uperficial to the MCL representing edema, with intact MCL
bers (Fig. 13A). In grade 2 (partial tear) lesions, fluid signal
xtends partially through the MCL, although some fibers re-
ain intact (Fig. 13B). In grade 3 lesions, complete discon-

inuity of the MCL fibers is seen along with surrounding
dema, consistent with a complete rupture (Fig. 13C). MCL
njuries are usually caused by valgus stress, and are often
ssociated with other knee derangements. The combination
f an ACL tear, MCL tear, and medial meniscal tear occurs
ith valgus stress to the knee while the foot is fixed on the
round, and is also known as the “unhappy triad” or
’Donoghue’s triad.27

ateral Collateral Ligament (LCL)
he LCL complex consists of several individual components.
he fibular collateral ligament (or the lateral collateral liga-
ent proper) extends from the lateral femoral condyle and
igure 7 Normal ACL. (A) Sagittal proton density-weighted turbo
pin echo image demonstrates the normal ACL as a straight low
ignal intensity band running from the medial aspect of the lateral
emoral condyle to the tibial plateau (arrow). (B) On the coronal
roton density-weighted image the insertion site of the ACL on the
ibial plateau is well visualized (long arrow). In addition, the attach-
ent of the PCL on the lateral aspect of the medial femoral condyle
erges with the biceps femoris tendon to form the conjoint
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endon, which inserts on the fibular head. The iliotibial tract
s a continuation of the tensor fascia lata and inserts at Gerdy’s
ubercle on the anterolateral aspect of the tibia (Fig. 4). Like
he MCL, the LCL is best visualized on coronal images. Lat-
ral collateral ligament injuries are usually classified similarly
s medial collateral ligament lesions, using the 3-point grad-
ng system as outlined above. Lesions of the LCL are most
ften caused by varus stress and therefore may be associated
ith impression fractures of the medial tibial plateau. In ad-
ition, LCL ruptures are frequently seen together with other

njuries of the posterolateral corner28 (Fig. 14).

eniscal Pathology
he menisci serve an important role in knee function, stabil-

ty and load transmission, and are composed of fibrocartilage
bers. These are oriented mostly in a circumferential manner

n the peripheral one third of the meniscus and both trans-
erse and circumferential in the central two thirds of the
eniscus. Because of this difference, the periphery of the
eniscus is biomechanically more important than the inner
art, and consequently a torn meniscus can still facilitate load
ransmission as long as the periphery remains intact. The
eriphery of the meniscus is vascularized and appears as the
red zone” on arthroscopy. Therefore, a tear that is confined
o the periphery has greater healing potential than a tear that

igure 9 Buckled PCL sign. Sagittal T2-weighted turbo spin echo
mage. Abnormal alignment of the femur and tibia due to complete
CL rupture, resulting in a buckled appearance of the PCL, the
igure 8 Complete ACL rupture. Sagittal proton density-weighted
urbo spin echo images. (A) Nonvisualization of continuous ACL
bers with amorphous high signal intensity material in this area
arrow), consistent with complete ACL rupture. (B) Complete dis-
uption of the ACL fibers with the completely torn ACL lying on the
ibial plateau (arrow), resembling the “double PCL sign” that can be
o-called buckled PCL sign (arrow).
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lso involves the avascular central portion, also known as the
white zone” arthroscopically.

Depending on the section, the normal MRI appearance
f the meniscus on sagittal sections is either that of a single
ow-tie shaped structure in the periphery or two triangles
ith facing apices representing the anterior and posterior
orns more centrally (Fig. 15). The anterior and posterior
orns of the lateral meniscus are approximately equal in
ize, whereas the posterior horn of the medial meniscus is
early twice as large as the anterior horn.29 The normal
eniscus demonstrates low signal intensity on all pulse

equences, and should be evaluated on both sagittal and
oronal images.

eniscal Tears
wo criteria for diagnosing a meniscal tear are commonly
sed: (1) an intrasubstance area of intermediate or high
ignal intensity that unequivocally extends to the articular
urface, and (2) abnormal meniscal morphology.30,31 In-
rasubstance signal is graded as follows: Grade 1 repre-
ents intrameniscal high signal intensity of irregular or

Figure 10 Partial ACL rupture. Two consecutive sagittal p
high signal intensity are seen in the course of the ACL,
couple of intact fibers are also noted (short arrows). Sinc
interpreted as a partial or subtotal ACL rupture.
lobular appearance that is confined within the meniscus t
nd does not extend to the articular surface (Fig. 16A). In
rade 2 the signal is linear and does not intersect the
nferior or superior articular surface (Fig. 16B). It may,
owever, contact the capsular margin at the posterior as-
ect of the meniscus. Both grade 1 and grade 2 lesions do
ot represent a tear, but indicate mucinous and mucoid

ntrasubstance degenerative change and are usually en-
ountered after the third or fourth decade.32 In children
nd adolescents, prominent vasularity may resemble grade
or grade 2 lesions. Grade 3 lesions represent meniscal

ears and are characterized by linear high or intermediate
ignal intensity that extends to the superior and/or inferior
rticular surface (Fig. 16C). Grade 4 is sometimes added to
ndicate a complex tear with multiple components or frag-

entation (Fig. 16D). Several types of tears with different
tiology, prognosis, and treatment should be distin-
uished. Horizontal tears, also called degenerative tears,
re considered the result of severe meniscal degeneration
nd most commonly affect the posterior horn of the medial
eniscus. These tears are usually asymptomatic and there-

ore often left untreated. Radially or longitudinally ori-
nted tears and complex tears are most often the result of

ensity-weighted turbo spin echo images. Focal areas of
artial discontinuity of the ACL fibers (long arrows). A
nee was stable on physical examination, this lesion was
roton d
with p
e the k
rauma and usually symptomatic.33 They have the tendency
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o progress in size or complexity, and fragmentation may
ccur, which can cause severe symptoms such as locking or
napping. Treatment, which nowadays typically consists of
rthroscopic partial meniscectomy, is usually indicated in
hese cases.

Several secondary signs of a meniscal tear have been
eported, most of which are related to the presence of a
bucket-handle tear.”34-36 This is a specific type of vertical or
blique tear in the posterior horn that extends longitudinally
oward the meniscal body and anterior horn, usually with
isplacement of the central meniscal portion toward the in-
ercondylar notch (Fig. 17A). The displaced fragment (the
handle”) may be seen under the PCL on sagittal images,
esulting in the so-called double PCL sign37,38 (Fig. 17B). The
absent bow-tie sign” refers to the absence of the normal
ow-tie-shaped appearance of the meniscal periphery in the
agittal plane, due to the displacement of the central portion
n the presence of a bucket-handle tear.39,40 The “flipped

eniscus sign” refers to a meniscal fragment originating from
he posterior horn or the entire posterior horn that has
oved anteriorly to sit directly adjacent to or on the anterior
orn of the ipsilateral meniscus, which may give the appear-

igure 11 Normal PCL. The normal PCL is visualized as a dark band
unning from the lateral aspect of the medial femoral condyle to the
osterior tibial plateau (long arrow) on this sagittal proton density-
eighted turbo spin echo image image. Also note the presence of a
eniscofemoral ligament of Humphrey (short arrow), which may
imic a loose body.
nce of an abnormally large anterior horn41 (Fig. 18). t
iscoid Meniscus
discoid meniscus is considered a developmental abnormal-

ty and is characterized by partial or complete covering of the
entral portion of the tibial plateau by meniscal tissue. Dis-
oid menisci are far more common on the lateral side and
ay cause mechanical symptoms when there is extension

nto the intercondylar notch. They are also associated with an
ncreased risk both of degenerative abnormalities and tears.
n MRI, a discoid meniscus can be diagnosed on sagittal

mages through the midportion of the knee, where a conti-
uity between the anterior and posterior horns is seen instead
f the normal bow-tie and triangular appearance42 (Fig. 19A).
n coronal images, the discoid meniscus appears abnormally
ide and the diagnosis can be made if it measures more than
5 mm in width43 (Fig. 19B).

eniscal Cyst
meniscal cyst is a fluid-filled structure adjacent to a menis-

us, which appears as an intermediate signal intensity mass
n T1-weighted images and hyperintense on T2-weighted
mages, sometimes lobulated or septated. Meniscal cysts
re strongly associated with a horizontal cleavage tear of the
eniscus and often a connecting neck between the tear and

he cyst can be visualized44,45 (Fig. 20). The cysts may be-
ome fairly large, which is thought to be caused by a ball
alve mechanism. They can become symptomatic usually on
he medial side, since they may impress on the medial collat-
ral ligament. Meniscal cysts tend to recur following resec-
ion or aspiration, especially if the underlying meniscal tear is
eft untreated.

itfalls
here are several pitfalls to be aware of when interpreting
nee MRI, most of which are related to normal anatomical
tructures or normal variants that may mimic loose meniscal
ragments or tears. For example, the transverse meniscal lig-
ment may be falsely interpreted as a tear of the anterior horn
f the lateral meniscus (Fig. 21). Similarly, the meniscofemo-
al ligaments of Humphrey (Fig. 11) and Wrisberg (Fig. 22)
ay mimic loose bodies or tears in the posterior horn of the

ateral meniscus. The space between the periphery of the
osterior horn of the lateral meniscus and popliteus tendon
ay resemble a rupture of the posterior horn of the lateral
eniscus. Misinterpretation can be avoided by tracing the

uspicious structure on sequential images. The free edge of
he meniscus may occasionally demonstrate a wavy or wrin-
led shape (Fig. 23). This so-called meniscal flounce most
ften involves the medial meniscus and is considered a nor-
al variant or a transient physiologic distortion that may vary

ccording to knee position.46 The presence of a meniscal
ounce does not increase the likelihood of a meniscal
ear.47,48 A potential pitfall in the interpretation of cruciate
igament tears is the ACL or PCL ganglion, which is shown as
focal globular area of fluid signal within or adjacent to the

igament (Fig. 24). Distortion of the ligament may occur due

o mass effect. The presence of a focal well-defined collection
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Figure 12 PCL ruptures. Sagittal proton density-weighted turbo spin echo images. (A) Thickened PCL with focal
areas of high signal intensity and partial discontinuity of the PCL fibers (arrow), consistent with a partial PCL
rupture. (B) Complete nonvisualization of the PCL fibers with high signal intensity in this area (arrow), indicating
a PCL rupture. (C) Complete disruption of all PCL fibers indicative of a complete midsubstance tear of the PCL

(arrow).
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Figure 13 MCL lesions. (A) Coronal turbo inversion recovery magnitude image demonstrates edema surrounding intact
MCL fibers (arrow), consistent with a grade 1 lesion. (B) Coronal T2-weighted turbo spin echo image shows a partial
disruption of the MCL fibers with surrounding edema and a wavy appearance of the remaining fibers (arrow),
indicating a grade 2 (partial) rupture. (C) A complete (grade 3) rupture of the MCL is visualized on this coronal short
tau inversion recovery image. Complete discontinuity of the MCL fibers is seen with extensive soft-tissue edema in this

region (arrow).
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Traumatic knee injury 151
nd the absence of other signs of traumatic injury are key to
he correct diagnosis.49

ecent Developments
imilar to those in other body areas, MRI techniques for knee
maging continue to evolve. The introduction of high-field
.0-T MRI scanners for clinical practice has created new pos-
ibilities to image knee lesions with increased signal-to-noise
atio (SNR). This can be invested in shorter scanning time or
ncreased spatial resolution. Recent studies have reported
xcellent image quality of 3.0-T knee MRI, but some of the
tudies also conclude that 3.0-T MRI is more prone to mag-
etic susceptibility artifacts and chemical shift artifacts than
.5-T imaging.50-53 Further research is needed to assess the
dvantages of 3.0-T versus 1.5-T MRI, in particular whether
etter image quality also improves diagnostic performance
nd patient management. In recent years, there has been
reat interest in the imaging of articular cartilage. This is
ainly because of the introduction of new therapeutic op-

ions for chondral defects, such as autologous chondrocyte
ransplantation, where detailed preoperative evaluation and
osttreatment follow-up are important.54,55 MRI imaging of
artilage has been controversial and the reported diagnostic
erformance of traditional 2D fast spin echo (FSE) and 3D
poiled gradient echo (SPGR) sequences vary. Better results

igure 14 Complete LCL rupture. Coronal T2-weighted turbo spin
cho image. There is complete discontinuity of the LCL and biceps
emoris tendon (arrow), indicating a total rupture. Extensive soft-
issue edema is seen in this region. In addition, the patient had
evere injury to the posterolateral corner, including rupture of the
osterior joint capsule, as well as a total ACL rupture and partial
CL rupture.
ave been reported with novel cartilage-specific pulse se- h
uences, such as 3D SPGR with spatial pulses (SS-SPGR)56

nd 3D steady-state free precession (SSFP) sequences.57,58

ecent studies have shown promising results with cartilage
maging at 3.0 T,59,60 but more research is required before
hese techniques can be applied in daily clinical practice.

igure 15 Normal lateral meniscus. Sagittal proton density-weighted
urbo spin echo images. (A) In the peripheral part, the normal
eniscus demonstrates a single bow-tie-shaped configuration (ar-

ow). (B) More centrally, the normal meniscus is visualized as two
riangles with facing apices representing the anterior and posterior

orns (arrows).
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Figure 16 Grading system of meniscal lesions. Sagittal proton density-weighted turbo spin echo images of the medial
meniscus. (A) Globular high intermediate signal intensity that does not extend to the articular surface (arrow) repre-
senting a grade 1 lesion (degenerative change). (B) Linear high signal that does not extend to the inferior or superior
articular surface (arrow), indicating a grade 2 lesion (degenerative change). (C) Linear high signal intensity that
intersects the inferior articular surface (arrow) representing a grade 3 lesion (meniscal tear). (D) Complex grade 4 tear

extending to both the superior and inferior articular surfaces (arrow).
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ummary
his review article illustrates that MRI is an effective and
ccurate technique in the diagnostic workup of traumatic
nee abnormalities, and that it is an appropriate screening
ool for therapeutic arthroscopy. The MRI interpretation and
lassification of the most frequently encountered traumatic
nee abnormalities were discussed. One should be aware of
everal pitfalls in the diagnosis of meniscal tears and cruciate
igament tears. Recent advantages in knee MRI mainly focus
n 3.0-T imaging and cartilage imaging, but further research
n these areas is warranted.
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