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Magnetic Resonance Imaging
of the Knee

CURRENT TECHNIQUES AND SPECTRUM OF DISEASE

BY A. JAY KHANNA, MD, ANDREW J. COSGAREA, MD, MICHAEL A. MONT, MD, BRETT M. ANDRES, MD,
BENJAMIN G. DOMB, MD, PETER J. EVANS, MD, DAVID A. BLUEMKE, MD, PHD, AND FRANK J. FRASSICA, MD

agnetic resonance imaging is an excellent modality
for visualizing pathological processes of the knee
joint. It allows high-resolution imaging not only of

the osseous structures of the knee but, more importantly, also
of the soft-tissue structures, including the menisci and liga-
mentous structures, in multiple orthogonal planes. There are
multiple imaging techniques and pulse sequences for magnetic
resonance imaging of the knee. The purposes of this report are
to update orthopaedic surgeons on the applications of and in-
dications for magnetic resonance imaging of the knee, define
the normal anatomy of the knee as seen on magnetic resonance
imaging, and illustrate the spectrum of disease detectable by
magnetic resonance imaging.

Educational Objectives
fter reviewing this article, the reader should (1) have a
basic understanding of the physics, pulse sequences, and

terminology of magnetic resonance imaging; (2) be able to sys-
tematically evaluate a complete magnetic resonance imaging
examination of the knee and know the features of normal
knee anatomy; (3) be able to identify various tissue types on
T1-weighted, T2-weighted, and fat-suppressed T2-weighted
images; (4) be able to develop a differential diagnosis when a
patient has knee pain; and (5) be able to review a series of cases
and decide whether magnetic resonance imaging is indicated
and be able to provide a diagnosis after evaluating the images.

Essentials of Magnetic Resonance Imaging
rocess of image production (Figs. 1 through 4): After the
patient is placed in the scanner, the magnetic field of the

scanner (often 1.5 T) aligns all protons within the patient
along the longitudinal axis of the scanner. An electromag-
netic pulse is sent into the scanner and causes reorientation
of the protons (usually 90o to the external field). The pulse is
turned off, and the protons are allowed to relax. As the pro-
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Fig. 1

Fig. 2

Diagram showing alignment of the protons within a patient with the ex-

ternal magnetic field (Bo) applied by the superconducting magnet in a 

typical magnetic resonance imaging scanner.

Diagram showing the application of a radiofrequency pulse to the pa-

tient, which often aligns the net magnetization vector of the patient at 

a 90° angle to the external magnetic field.

Graph showing the longitudinal relaxation of the protons, which is 

measured to determine the characteristics of a tissue on a T1-

weighted image.

Fig. 3
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tons relax, they emit a radiofrequency
signal that is picked up by an antenna
in the scanner. The signal is processed
by the computer (Fourier transforma-
tion), and software programs are used
to create the images in multiple orthog-
onal planes.

Definitions: T1 indicates the amount
of time required for 63% of the protons
to return to their preexcited state. It is a
measure of the longitudinal relaxation
of protons. T2 indicates the amount of

time required for 63% of the protons to
“dephase”—that is, to start processing
at frequencies different from the applied
electromagnetic pulse. It is a measure of
the transverse relaxation of protons.

Types of pulse sequences: By manip-
ulating the strength of a radiofrequency
pulse, how frequently it is sent in, and
how long after the pulse the energy emit-
ted by relaxation is measured, the images
can be weighted to emphasize the T1,
T2, or proton-density characteristics of
a tissue (Table I). A T1-weighted image

(Fig. 5) has the highest resolution and is
the best choice for determining anatomy.
A T2-weighted image (Fig. 6) is often
noisy looking, has a lower resolution, is
susceptible to motion artifact, and is sen-
sitive to pathological changes in tissue,
including any process in which cells and
the extracellular matrix have an in-
creased water content. To obtain a fat-
suppressed T2-weighted (STIR) image
(Fig. 7), a T2-weighted image is acquired

with a pulse sequence to suppress fat and
to accentuate fluid and edema. This
pulse sequence is the most sensitive to
pathological change and edema. A proton-

Fig. 4

Fig. 5

Fig. 6

Sagittal T1-weighted image, the result of the 

process shown in Figs. 1, 2, and 3.

Coronal T1-weighted image showing excellent 

anatomic detail.

Sagittal T2-weighted image showing high-signal-

intensity fluid within the knee joint and a tear 

of the posterior cruciate ligament (arrow).

TABLE I Basic Pulse Sequences for Magnetic Resonance Imaging

Image Type 
Repetition
Time

Echo
Time

Signal Intensity

Advantages DisadvantagesFat Water

T1-weighted Short Short Bright Dark Best anatomic detail,
rapid acquisition

Poor demonstration
of pathology/edema

T2-weighted Long Long Intermediate Bright Moderately sensitive
for pathology/edema

Poor spatial resolution,
time-consuming

Fat-suppressed
T2-weighted

Long Short Very dark Very bright Most sensitive for
pathology/edema

Poor spatial resolution,
time-consuming

Gradient echo Short Short Intermediate Intermediate/
high

Excellent for evaluation
of articular cartilage,
pigmented villonodular
synovitis, and blood

Very susceptible to
metallic artifacts
(prostheses)

Proton density Long Short Intermediate/
high

Intermediate Excellent for evaluation
of meniscal pathology
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density image (Fig. 8), which is intermediate between T1-
weighted and T2-weighted images, is considered by many to be
the sequence of choice for evaluation of the menisci. It is also
used for evaluation of articular cartilage. A gradient-echo image

(Fig. 9) is another pulse sequence that is intermediate between
T1-weighted and T2-weighted images. It is often used for the
evaluation of articular cartilage and is also excellent for the as-
sessment of hemorrhage and pigmented villonodular synovitis,
both of which produce signal dropout.

Pulse Sequences and Tissue Characterization
he basic steps in image interpretation include the fol-
lowing.

1. Determine the pulse sequence (Tables I and II).
2. Look for normal anatomy on T1-weighted, proton-

density, and gradient-echo images and evaluate for the pres-
ence of abnormal structures.

3. Confirm that all tissues are homogeneous on T1-
weighted images. If they are not, check T2-weighted images to
verify abnormality.

4. Evaluate T2-weighted images for areas of increased
signal, which is sensitive, but not specific, for pathology.

5. Correlate magnetic resonance imaging findings with
clinical history to determine the most likely diagnosis.

T

Fig. 8

Fig. 9

Fig. 7

Coronal fat-suppressed 

T2-weighted image 

showing increased 

signal at the lateral 

tibial plateau and the 

lateral aspect of the 

medial femoral con-

dyle in a patient with 

an anterior cruciate 

ligament tear.

A sagittal proton-

density image

allows optimal

evaluation of

the menisci.

An axial gradient-echo 

image allows optimal 

evaluation of the 

articular cartilage.

TABLE II Tissue Characteristics on Magnetic Resonance Imaging 

Tissue Type

Signal Intensity

T1-Weighted
Image

T2-Weighted
Image

Fat-Suppressed
T2-Weighted Image

Gradient-Echo
Image

Proton-Density
Image

Cortical bone Very low Very low Very low Very low Very low

Yellow marrow High Intermediate Very low Low Intermediate

Red marrow Low/intermediate Intermediate Low/intermediate Intermediate Intermediate/high

Fat High Intermediate Low/intermediate Intermediate/high Intermediate/high

Fluid Low High Very high Intermediate Low

Muscle Intermediate Intermediate Low/intermediate Intermediate Low

Ligaments/tendons Low Low Very low Very low Very low

Hyaline cartilage Intermediate Intermediate Intermediate Intermediate/high Intermediate

Physeal scar Low Low Low Low Low

Meniscus Low Low Low Low Low
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Normal Anatomy of the Knee as Seen
on Magnetic Resonance Imaging 
Sagittal Images (Figs. 10 through 15)
Sagittal images are best used to evaluate the anterior and pos-
terior cruciate ligaments. They also provide excellent visual-
ization of the menisci. The extensor mechanism, including
the quadriceps and patellar tendons, and the patellofemoral
joint are well visualized on midsagittal images. Each sagittal
image should be evaluated systematically, from one side of the
knee to the other. Note that the lateral compartment is identi-
fied by the presence of the fibular head as well as a convex
contour of the tibial plateau. The medial compartment char-
acteristically has a concave tibial contour. Also, when images

are viewed from lateral to medial, the anterior cruciate liga-
ment is seen before the posterior cruciate ligament1.

Anterior cruciate ligament: This ligament extends ob-
liquely from the posteromedial aspect of the lateral femoral
condyle to its insertion site 15 mm posterior to the anterior
border of the tibial articular surface. The anterior cruciate
ligament is usually seen on at least one sagittal image when
5-mm-thick sections are used. Note that it is not as well de-
fined as the posterior cruciate ligament; this is a normal find-
ing. Also, the fibers of the anterior cruciate ligament usually
display a higher signal intensity than those of the posterior
cruciate ligament.

Posterior cruciate ligament: This ligament shows a thick

Figs. 10 through 15 Sagittal T2-weighted images showing normal anatomy of the knee from lateral (Fig. 10) to medial (Fig. 15). ACL = anterior cru-

ciate ligament, and PCL = posterior cruciate ligament.

Fig. 13 Fig. 14 Fig. 15

Fig. 11 Fig. 12Fig. 10
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and uniformly low signal intensity. It
extends from the anterolateral aspect of
the medial femoral condyle to the pos-
teroinferior tibial surface. The anterior
meniscofemoral ligament (ligament of
Humphry) and the posterior menis-
cofemoral ligament (ligament of Wris-
berg) can be seen in association with
the posterior cruciate ligament.

Menisci: Menisci show uniformly
low signal intensity. The body of the me-
dial meniscus has a bow-tie shape on at
least one or two sagittal images. The me-
niscal horns appear as opposing trian-
gles on at least two or three consecutive
images that approach the intercondylar
notch. 

Other structures: The quadriceps
and patellar tendons are best seen on
midsagittal images and show a uniformly
low signal. Hoffa’s infrapatellar fat pad
is seen just posterior to the patellar ten-
don and follows the signal of subcu-
taneous fat on all pulse sequences. The
popliteal vessels are well visualized, with
the popliteal artery anterior to the vein.

Coronal Images 
(Figs. 16  through 19)
Coronal images are best used to evaluate
the collateral ligament anatomy. These
images also show the femoral condyles
and can be used to correlate findings
with those seen on sagittal images. Al-
though the cruciate ligaments are best
seen on sagittal images, they can also be
identified on coronal images. Coronal
images may also be used to evaluate the
popliteus tendon and the femorotibial
joint. Coronal images should be followed
from the posterior structures, including
the popliteal vessels and the posterior
aspect of the femoral condyles, to the
anterior structures, including the exten-
sor mechanism.

Collateral ligaments: The normal
medial collateral ligament is 8 to 10 cm
long and is seen as a uniformly low-
signal-intensity line extending from its
attachment on the medial femoral epi-
condyle to the medial aspect of the proxi-
mal part of the tibia, approximately 5 to
7 cm distal to the tibial plateau, deep to
the pes anserinus insertion. The major
contributors to the lateral collateral
ligament complex are the iliotibial band,

the fibular (lateral) collateral ligament,
and the biceps femoris tendon. The ili-
otibial band is seen on multiple ante-
rior images and inserts onto Gerdy’s
tubercle on the anterolateral aspect of
the tibial plateau. The lateral collateral
ligament extends from the lateral fem-
oral condyle to the fibular head.

Anterior and posterior cruciate lig-
aments: The anterior cruciate ligament

is oriented more vertically relative to
the posterior cruciate ligament in the
intercondylar notch. The insertion of
the anterior cruciate ligament onto the
lateral aspect of the medial tibial spine
is well seen on the anterior images. The
posterior cruciate ligament has a trian-
gular appearance on posterior coronal
images and a more circular appearance
on anterior images.

Fig. 16

Fig. 18

Figs. 16 through 19 Coronal T1-weighted 

images showing normal anatomy of the knee 

from posterior (Fig. 16) to anterior (Fig. 19). LCL = lateral collateral ligament, ITB = iliotibial 

band, ACL = anterior cruciate ligament, PCL = posterior cruciate ligament, and MCL = medial 

collateral ligament.

Fig. 17

Fig. 19
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Axial Images (Figs. 20 through 23)
Axial images are best used to evaluate
the articular cartilage of the medial and
lateral patellar facets and the trochlear

groove. The relationship of the patella
to the trochlea, including patellar tilt
and subluxation, is best assessed on
these images. Axial images provide ex-
cellent visualization of the patellar reti-
nacula and can be used as a secondary
plane for confirming or ruling out pa-
tellar and quadriceps tendon pathology
seen on sagittal images and collateral
ligament injuries seen on coronal im-
ages. Note that the anterior cruciate lig-
ament is seen coursing in a 15° to 20°
anteromedial direction in the inter-
condylar notch from the medial aspect
of the lateral femoral condyle to the
anterior aspect of the tibia. The poste-
rior cruciate ligament originates from
the lateral aspect of the medial femoral

condyle and is triangular or circular in
cross section.

Evaluation of Knee Pathology
Normal Menisci (Figs. 24 through 27)
Multiple pulse sequences have been ad-

Fig. 21

Figs. 20 through 23 Axial T2-weighted images showing normal anatomy of the knee from proxi-

mal (Fig. 20) to distal (Fig. 23). PCL = posterior cruciate ligament.

Fig. 22

Fig. 23

Fig. 25 Fig. 26 Fig. 27

Fig. 20

Figs. 24 through 27 Sagittal proton-density images showing normal meniscal anatomy from
lateral (Fig. 24) to medial (Fig. 27). ACL = anterior cruciate ligament, and PCL = posterior

cruciate ligament.

Fig. 24
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vocated for meniscal imaging. At our
institution, meniscal evaluation is per-
formed primarily with proton-density
images. Tears can also be seen well on
T1-weighted images and gradient-echo
images. In general, T2-weighted images
are less sensitive in detecting meniscal

tears. The normal meniscus shows low
signal intensity on all pulse sequences.

The menisci should be evaluated on all
sagittal images2-9.

Meniscal Tears (Figs. 28 through 34)
The primary use of magnetic resonance
imaging of the menisci is to define and
characterize meniscal tears (Tables III
and IV). 

Ligaments
Anterior cruciate ligament (Figs. 7 and 35):
Evaluation of the anterior cruciate liga-
ment is one of the primary indications
for magnetic resonance imaging of the
knee. It is important to know the pri-
mary and secondary signs of an anterior
cruciate tear (Table V)10-14.

Fig. 28

Fig. 29

TABLE III Characteristics of Meniscal Tears on Magnetic Resonance Imaging

Tear Type Description
Findings on Magnetic 
Resonance Imaging

Horizontal Separates meniscus into 
superior (femoral) and 
inferior (tibial) fragments

Primarily horizontal signal on 
sagittal images

Vertical Separates meniscus into ante-
rior and posterior fragments

Primarily vertical signal on 
sagittal images

Longitudinal Extends along length of 
meniscus; separates meniscus 
into inner and outer fragments

Tear location remains same 
distance from outer margin on 
sequential images

Radial Vertical tear perpendicular to 
free edge of meniscus

Vertical hyperintensity on 
sagittal images

Oblique Traverses meniscus obliquely As tear is traced on sequential 
images, moves closer to inner 
margin of meniscus

Bucket-handle Subtype of longitudinal tear 
in which displaced central 
fragment resembles a bucket 
handle

“Double posterior cruciate 
ligament sign”; displaced frag-
ment often seen parallel to 
posterior cruciate ligament in 
intercondylar notch on sagittal 
images 

Complex Combination of multiple planes; 
commonly horizontal and radial

Characteristics of each tear 
type or fragmented/macerated

TABLE IV Grading of Meniscal Tears

Grade
Pathological and Magnetic 
Resonance Imaging Findings

1 Degenerative process; focal, 
globular intrasubstance in-
creased signal; no extension 
to articular surface

2 Degenerative process; hori-
zontal, linear intrasubstance 
increased signal; no exten-
sion to articular surface

3 Meniscal tear; increased 
signal extends to or 
communicates with at least 
one articular surface

4 Complex tear/macerated 
meniscus

Sagittal proton-density image showing a 

complex tear of the posterior horn of the 

medial meniscus (arrows).

Sagittal proton-density image showing a 

grade-2 tear of the posterior horn of the lat-

eral meniscus. Fig. 30

Sagittal proton-density image showing a 

grade-3 tear of the posterior horn of the 

medial meniscus (arrow).
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Fig. 33

Fig. 32

Fig. 31

Fig. 35

Fig. 36

Sagittal proton-density image showing 

a radial tear of the lateral meniscus 

(arrow).

Sagittal T1-weighted image showing the 

“double posterior cruciate ligament sign” 

(arrow), which is commonly seen with 

bucket-handle meniscal tears.

Coronal fat-suppressed T2-weighted 

image showing a displaced tear of 

the medial meniscus with the menis-

cal fragment (arrow) interposed be-

tween the joint line and the medial 

collateral ligament.

Sagittal T2-weighted image showing a tear of 

the posterior cruciate ligament (arrow) at its 

tibial attachment.

Sagittal T1-weighted image showing 

a tear of the anterior cruciate 

ligament (arrow).

Fig. 34

Coronal fat-suppressed T2-weighted 

image showing a lateral meniscal 

cyst (arrow).

Fig. 37

Sagittal T2-weighted image showing a tear in 

the midsubstance of the posterior cruciate 

ligament (arrow).

Fig. 38

Coronal fat-suppressed

T2-weighted image showing a

grade-I tear of the medial

collateral ligament (arrow).



 TH E JO U R NA L OF BONE & JOINT SURGER Y ·  JBJS .ORG

VOLUME 83-A ·  SU PP L E M EN T 2,  PAR T 2 ·  2001
MA G N E T I C RE SO N A N CE IM A G IN G

OF T H E KN E E



Posterior cruciate ligament (Figs.
36 and 37): The posterior cruciate liga-
ment is seen well on sagittal T1-weighted
and T2-weighted images. Magnetic reso-
nance imaging allows evaluation of both
sprains and tears of the posterior cru-
ciate ligament15-17.

Collateral ligaments (Figs. 38 through
41): The collateral ligaments are best seen
on coronal T1-weighted and T2-weighted
images. Increased signal intensity on T2-
weighted images is compatible with edema
and indicates the acuity of the injury. T1-
weighted images can be used to follow
the contour of the ligaments and to dif-
ferentiate a ligamentous sprain from a
complete (grade-III) tear (Table VI).

Fig. 39 Fig. 40

Fig. 41 Fig. 42

Fig. 39 Coronal T1-weighted image suggesting an injury of the medial collateral ligament.

Fig. 40 Coronal fat-suppressed T2-weighted image of the same patient as in Fig. 39, show-

ing a grade-II tear of the medial collateral ligament.

Fig. 41 Coronal fat-suppressed T2-weighted image showing a grade-III tear of the medial collateral ligament (arrow). Fig. 42 Sagittal 

T2-weighted image showing increased signal within the patellar tendon compatible with patellar tendinitis (arrow). Fig. 43 Sagittal 

T2-weighted image showing complete disruption of the quadriceps tendon at its patellar 

insertion site (arrow).

Fig. 43

TABLE VI Collateral Ligament Tears

Grade Pathological Findings

I Periligamentous edema; 
ligament grossly intact

II Partial tear with edema

III Complete tear

TABLE V Anterior Cruciate 
Ligament Tears

Primary Signs of Tear

Nonvisualization of ligament

Complete disruption of a ligament 
segment

Abnormal signal within ligament

Alteration of normal linear configura-
tion of ligament 

Alteration of normal ligament orienta-
tion nearly parallel or at acute angle 
to notch roof

Secondary Signs of Tear

Bone contusions

Deepening of lateral femoral condyle 
notch or sulcus

Anterior translation of tibia >5 mm 
from posterior margin of femoral condyle

Buckling of posterior cruciate ligament

Posterior displacement of posterior 
horn of lateral meniscus
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Extensor mechanism (Figs. 42 and 43)
The extensor mechanism consists of the
quadriceps tendon, the patella, and the
patellar tendon. Tendinitis and rupture
of the quadriceps and patellar tendons are
demonstrated well on sagittal images18-21.

Cartilage (Figs. 44 through 51)
Magnetic resonance imaging of cartilage
remains a challenge. There is no uni-

form consensus regarding the optimal
pulse sequence for cartilage imaging.
Magnetic resonance imaging generally
tends to underestimate the degree of car-
tilage abnormalities seen with arthros-
copy. The two types of pulse sequences
currently considered to be the most ef-
fective are fat-suppressed fast-spin-echo
proton-density and gradient-echo im-
aging. The degree of chondromalacia
can be graded (Table VII). Although the
grading system was originally developed
for arthroscopic evaluation, it can be

TABLE VII Grading of Chondromalacia

Grade Pathological Findings

0 Normal cartilage

1 Fibrillation

2 Superficial pitting

3 Nearly complete cartilage 
loss to level of subchondral 
bone

4 Complete cartilage loss; 
exposed subchondral 
bone

Fig. 44

Sagittal fat-suppressed gradient-echo image 

showing the normal femoral articular carti-

lage (arrows).

Fig. 47

Sagittal fat-suppressed gradient-echo 

image showing grade-3 chondromalacia of 

the femoral articular cartilage (arrow).

Coronal fat-suppressed gradient-echo image 

showing grade-4 chondromalacia of the fem-

oral articular cartilage (arrow).

Fig. 48

Fig. 45

Sagittal proton-density image showing grade-

3 chondromalacia of the femoral articular 

cartilage (arrow).

Fig. 46

Sagittal proton-density image showing grade-

2 and grade-4 chondromalacia of the femoral 

articular cartilage (arrows).

Fig. 49

Axial fat-suppressed gradient-echo image 

showing grade-2 chondromalacia of the 

patellar articular cartilage (arrow).
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applied to magnetic resonance images,
albeit with less accuracy22-28.

Osteonecrosis (Figs. 52 through 56)
Magnetic resonance imaging aids in the
differentiation of spontaneous osteone-

crosis of the knee from atraumatic os-
teonecrosis of the knee (Table VIII)29.

Tumors (Figs. 57 through 60)
Benign and malignant bone and soft-
tissue tumors are occasionally found on

Fig. 50 Coronal T2-weighted image showing 
an osteochondritis dissecans lesion of the 
medial femoral condyle. Fig. 51 Sagittal 
T2-weighted image of the same patient as 
in Fig. 50, showing an osteochondritis 
dissecans lesion of the medial femoral 
condyle.

Fig. 52 Coronal T1-weighted image showing 

spontaneous osteonecrosis of the knee 

involving the femoral condyle (arrow). Fig. 53 Coronal fat-suppressed T2-weighted image showing the same spontaneous osteonecrosis lesion of 

the knee (arrow) as in Fig. 52. Fig. 54 Sagittal proton-density image showing the same spontaneous osteonecrosis lesion of the knee (arrows) 

as in Figs. 52 and 53.

Fig. 52

Fig. 53 Fig. 54

TABLE VIII Osteonecrosis

Parameter

Spontaneous 
Osteonecrosis 
of the Knee

Atraumatic 
Osteonecrosis 
of the Knee

Synonyms SPONK, SONK Secondary or 
steroid-associated 
osteonecrosis

Location Medial femoral 
condyle

Multiple condyles, 
tibial involvement 
in 20% to 30%

Distribution Subcortical Epiphyseal, 
metaphyseal, and 
diaphyseal common

Age of patients Usually >60 yr Usually <45 yr

Bilateral knee 
involvement

<1% >80%

Hip involvement None 90%

Associated risk 
factors

Rare >80% (e.g., steroids, 
alcohol)

Pathogenesis May represent 
microtrauma, 
osteoarthritis, 
or osteopenia

Multiple theories 
regarding etiology

Fig. 50

Fig. 51
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routine magnetic resonance imaging of
the knee. These lesions most often show
low signal intensity on T1-weighted im-
ages and heterogeneously high signal
intensity on T2-weighted images. Many
bone tumors are better evaluated on
conventional radiographs, and mag-
netic resonance imaging is often used to
define the extent of involvement and

the intracompartmental or extracom-
partmental nature of the tumor. Mag-
netic resonance imaging is most useful
for the evaluation of soft-tissue tumors
about the knee. It allows classification
of a soft-tissue tumor as either determi-
nate or indeterminate. Determinate le-
sions are processes that can be assigned
a diagnosis, with a high level of confi-
dence, with the use of magnetic reso-

Fig. 55

Fig. 56

Fig. 57
Coronal fat-suppressed T2-weighted image 

showing atraumatic osteonecrosis of the fe-

mur and the tibia.

Sagittal fat-suppressed T2-weighted image 

showing atraumatic osteonecrosis of the fe-

mur and the tibia.

Coronal T1-weighted image showing a lobu-

lated mass infiltrating the distal part of the 

femur. This lesion shows indeterminate 

characteristics on magnetic resonance 

imaging and requires additional evaluation, 

including a possible biopsy, for a definite 

diagnosis.

Fig. 58

Fig. 59

Sagittal fat-suppressed T2-weighted image 

showing the same mass as in Fig. 57.

Sagittal gradient-echo image showing multi-

ple small lesions (arrows), which demon-

strate signal dropout, within the knee joint. 

This appearance of the magnetic resonance 

image is compatible with pigmented villonod-

ular synovitis.

Fig. 60

Sagittal gradient-echo image of the same pa-

tient in Fig. 59, showing a collection of pig-

mented villonodular synovitis nodules in the 

popliteal fossa (arrows).
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nance imaging (Table IX). Indeterminate lesions require further
evaluation, usually with needle or incisional biopsy 30. 
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