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ABSTRACT

Musculoskeletal radiologist’s practice includes a great
deal of magnetic resonance imaging (MRI) examina-
tions of the knee. The patient is referred for MRI main-
ly because of knee pain. The examination may reveal
the cause of pain, but there may be additional findings
discovered, that are not associated with the patient’s
symptoms at all. These incidental findings may be re-
ferred to as “incidentalomas”. Although, by definition,
incidentalomas are not the cause of patient’s symptoms
and signs at the time of their discovery, some of these le-
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sions may be misinterpreted, may have other clinical im-
plications or may eventually become symptomatic. The
purpose of this pictorial essay is twofold. First to pres-
ent incidentalomas that are clinically unremarkable and
the diagnosis is clear. Second to alert the radiologist on
the incidentalomas that may have clinically significant
consequences, such as tumours with malignant potential
or increased risk of fractures, abnormal muscles in close
proximity with vital structures, or findings indicative of
systemic disease.
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Introduction

Pain is the most common symptom for which the clini-
cians refer a patient for a knee MRI examination, and
internal derangement of the joint is the usual condition
to be evaluated. In a high percentage of patients, im-
aging findings correlate well with patients’ symptoms
and clinical findings. Apart from the clinically relevant,
unexpected imaging findings may be revealed that are
not related to the patient’s symptoms. These findings
are incidental and most of the times they are consid-
ered “do not touch lesions”, as they do not have clinical
significance. In some cases, though, the revealed unex-
pected findings may have significant consequences on
patient’s health, such as potentially malignant tumours,
aberrant muscles abutting on adjacent structures, find-
ings of previous traumatic or inflammatory conditions,
or manifestations of systemic diseases. In this pictorial
essay, we present our experience on cases of “inciden-
talomas” on knee MRI examinations. With this essay,
we aim to familiarise radiologists with knee inciden-
talomas and to alert them on the entities that may have
clinically significant consequences.

Discussion

Incidentalomas may be revealed on every anatomic
structure shown on a knee MRI examination. An effi-
cient way not to miss them is to inspect the anatomic
structures one by one following a structured approach,
i.e. osseous lesions, intraarticular lesions, and extraar-
ticular lesions.

Osseous lesions

The bones should be the first to be inspected. Osseous
tumours are included among the unexpected lesions
when they are clinically silent. Generally, incidentally
found bone tumours are benign, but in some cases there
may be serious consequences such as fractures or ma-
lignant transformation. If a bone tumour is revealed on
MRI for the first time, it is mandatory to correlate the
MRI findings with plain radiographs and/or computed
tomography (CT).

Enostosis (also called bone island) is frequently iden-
tified on knee MRI examinations. It represents a focus of
compact bone located in cancellous bone. The metaphy-
sis of long bones is the preferred location [1]. An enosto-
sis is usually oval in shape, and on MRI it demonstrates
uniformly low signal intensity on all sequences, due to
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lack of free protons. The signal of the adjacent bone
marrow is normal. A sclerotic metastasis, which is the
main differential diagnosis, has smooth periphery while
an enostosis may show trabeculated margins. Addition-
ally, bone marrow adjacent to a metastasis may present
aggressive findings such as marrow oedema, periostitis
and cortical breaching. Enostoses do not enhance after
intravenous contrast administration [2]. A subchondral
location should not raise suspicion of an osteochondral
lesion, because of the absolute similarity of signal inten-
sity to compact bone (Fig. 1). Multiplicity of lesions is
called “osteopoikilosis” [1].

Cartilage forming tumours, found unexpectedly on
knee MRI examinations, are usually benign. Enchon-
dromas are located centrally in the metaphysis of long
bones. They have distinct lobulated margins and shal-
low endosteal scalloping. Eccentric subcortical lesions
do not breach the cortex [3]. On MRI they are inciden-
tally found in about 3.5% of patients [4]. Signal intensi-
ty is high on T2W images and low on T1W images. The
matrix of the lesion contains foci of low signal inten-
sity, representing the rings-arcs-floccules calcifications
shown on plain radiographs and CT (Fig. 2). Multiplicity
of the lesions is a rare condition called Ollier’s disease.
If an enchondroma enlarges to replace enough trabecu-
lae, the bone weakens and a fracture may occur [3].

Osteochondroma is eccentrically located. It is a le-
sion of the osseous surface and grows away from the
bone, towards the adjacent soft tissue. It represents a
bone extrusion, thus the term “exostosis” is also used
[5]. Characteristically the cortex of the exostosis shows
absolute continuity with the osseous cortex and the ma-
trix blends with the bone marrow. A cartilaginous shell
covers the cap of the lesion. On MRI, the shell shows
high signal intensity on cartilage specific sequences,
i.e. PDW or gradient echo with fat suppression images.
When the cartilaginous shell calcifies, signal intensity
drops [6]. During adolescence, osteochondromas en-
large and may cause symptoms due to pressure of adja-
cent anatomical structures (Fig. 3). Following a contact
injury, they may fracture. Multiple skeletal lesions are
a manifestation of the “hereditary multiple exostoses”,
an autosomal dominant hereditary disorder. Enchon-
dromas and osteochondromas may undergo malignant
transformation [3, 5].

A fibrous cortical defect is the commonest benign
bone tumour. It is estimated that it is present in about
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Fig. 1. a: coronal TIW/SE, b: sagittal PDW/SE, c: sagittal T2W/SE. A female 46-year-old patient, followed up for chondromala-
cia. There is a subarticular lesion at the lateral tibial plateau (arrows). It manifests low signal intensity on all pulse sequences.
Findings are consistent with enostosis.

Fig. 2. a: coronal T1W, b: coronal PDW with fat saturation, c: coronal CT reformation. A female 42-year-old patient, smoker,
referred for knee blocking. A medially located lobulated lesion shows low signal intensity on TIW (arrow in a) and high signal
intensity on PDW (arrow in b) image. It shows intralesional low signal foci which correspond to the calcifications on the coronal
CT reformation (arrow in c). Findings are consistent with enchondroma. There is diffuse signal alteration of the bone marrow
at the distal femoral metadiaphysis consistent with marrow reconversion.

Fig. 3. a: axial PDW with fat saturation, b: coronal T1W (fibula level), c: anteroposterior radiograph. A 16-year-old female pa-
tient with anterior knee pain. An osteochondroma of the fibula is incidentally found, projecting medially. The margins are lob-
ulated (white arrows in a and b). The matrix shows inhomogeneous high signal intensity on the axial image. The cartilaginous
shell shows high signal intensity and has a few millimeters thickness (white arrows in a). Due to close proximity of the lesion
with the popliteal vessels (black arrow in a) there is increased risk of impingement and probable peripheral ischaemia. On the
corresponding radiograph, the continuation of the lesion’s margins with the bone cortex is clearly depicted (black arrows in c).
Note the rings and arcs calcifications as well.
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Fig. 4. a: coronal T1W, b: coronal PDW with fat saturation, c: axial T1W, d: axial TIW with contrast, e: axial CT, f: anteropos-

terior radiograph. A 16-year-old male patient with anterior knee pain. An eccentric lesion originates from the bone cortex, and

the tibia is slightly expanded (arrows in a, b, and f). It shows mixed signal intensity on TIW and T2W. The cortex is breached

(arrows in c, d, e), but no soft tissue mass is identified. The adjacent bone marrow is normal. The lesion shows moderate en-

hancement. On the radiograph, the lesion appears osteolytic, partially calcified, and it is surrounded by a sclerotic border (ar-

rowheads). The findings are consistent with non-ossifying fibroma because its longitudinal dimension exceeds 3 cm.

30% of children. Fibrous cortical defects are generally
not seen in adults over 30 years. They may be associat-
ed, especially if multiple, with neurofibromatosis type
1 and Jaffe-Campanacci syndrome [6]. A fibrous corti-
cal defect has an intracortical location. Histologically it
shows benign fibroblastic proliferation admixed with
osteoclast-type giant cells [7]. The size of a fibrous cor-
tical defect extends up to 3 cm. Over this dimension, it is
defined as a non-ossifying fibroma. Both lesions show
low signal on MRI due to the presence of fibrous matrix.
In some cases, they may reveal high signal intensity on
T2W images due to the presence of scarse hypercellular
fibrous tissue and massive aggregation of foamy histi-
ocytes [8]. The lesion is surrounded by a hypointense
rim, which represents the marginal sclerosis seen on
plain radiographs or CT (Fig. 4). After intravenous gad-
olinium injection, the matrix of the lesion shows var-
ious grades of enhancement [8]. The overlying cortex
may be thinned or even breached but there is no soft
tissue mass identified [9]. During osseous growth, the
lesions eventually start to ossify from their diaphyseal

side. The ossification progressively continues in a cen-
tripetal fashion, until the whole lesion becomes homo-
geneously sclerotic [10].

A cortical desmoid represents an avulsive lesion at
the insertion of the medial head of gastrocnemius mus-
cle, producing a defect with subsequent fibrous repair
[11]. 1t is usually found in young active adolescents, and
is one of the most frequent incidental findings on knee
MRI examinations. At the early stages MRI findings of
cortical irregularity and bone and soft tissue oedema
may be considered as manifestations of a neoplastic
process. Radiography and CT will confirm the benign
nature of this entity [12].

Intraosseous lipomas are considered rare tumours
[13]. They are benign and their matrix is composed of
mature fat cells interspersed with small quantities of
fibrous and vascular tissue. Fat necrosis and dystrophic
calcification may be seen. Usually an intraosseous li-
poma is surrounded by a sclerotic margin. On MRI, the
signal intensity of the lesion equals the signal intensi-
ty of bone marrow (Fig. 5). A low signal intensity rim
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Fig. 5. a: coronal T1W, b coronal PDW with fat saturation, c: sagittal T2ZW. A 53-year-old female patient referred for probable

meniscus tear. A lesion is disclosed, eccentrically situated at the posterior region of the tibial metaphysis. It has signal intensity

that equals the signal of bone marrow on all sequences. Low signal lines are traversing the lesion vertically, representing bony

trabeculae. A low signal margin is surrounding the lesion (white arrows). Findings are consistent with an intraosseous lipoma.

d: coronal T1W, e: coronal PDW with fat saturation, and f: anteroposterior radiograph. A 67-year-old female patient with recent

knee injury. Apart from the obvious signs of injury an unexpected lesion is revealed, located at the lateral part of the femoral

metaphysis. The signal intensity of the lesion equals the signal of bone marrow. The femur is slightly expanded. A faint low

signal margin is surrounding the lesion (arrows in d). On the TIW image, a portion of lesion’s matrix has low signal and cor-

responds to the faint calcification shown on the radiograph (arrows in f). Findings are consistent with an intraosseous lipoma.

surrounds the lesion, separating it from the adjacent
bone marrow [14]. Bone trabeculae are replaced in vari-
ous degrees, the commonest appearance being the total
lack of trabeculae. A lipoma may be difficult to appre-
ciate if a significant percentage of trabeculae is present
due to lack of striking signal difference between the le-
sion and the rest of the bone. A low signal intensity rim
is depicted in 74% of cases [14]. The host bone may be
expanded but the cortex remains intact [15] (Fig. 5).
The bones of the adult skeleton are composed of fat-
ty marrow. By the 25" year of age no haematopoietic
marrow should exist at the level of the knee joint. Dif-
fuse signal alteration of the metaphyseal bone marrow,
suggestive of marrow reconversion, can be related to
an occult disorder, such as obesity, diabetes, chron-
ic conditions related to anaemia, treatment with hae-
matopoietic growth factors. If no underlying disease is
discovered, other causes should be considered, such as
heavy smoking or large oxygen debt sports (long-dis-
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tance running or free diving) [16] (Fig. 2).

The patella is the largest sesamoid bone in the skele-
ton and has a discoid shape. Multiple ossification nuclei
coalesce rapidly and the patella ossifies between 3 and 5
years [17]. Additional ossification centers may develop.
Failure of unification of a secondary ossification center
results in a bipartite patella. The commonest part of
segmentation failure involves the superolateral quad-
rant of the patella (Fig. 6). The segmented fragment
and the rest of the patella may articulate with each
other via fibrotic or cartilaginous tissue. On MRI, the
signal intensity between the segments will be low on
all sequences due to the intervening fibrous tissue or
high on fat suppressed intermediate weighted images
due to the intervening cartilage or fluid [18, 19]. Cau-
tion is needed when there is signal alteration at either
side of segmentation, indicative of bone marrow oede-
ma, which is the result of friction and is usually painful.
Plain radiographs reveal the sclerotic opposing borders
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Fig. 6. a: coronal T1W, b: axial PDW with fat saturation, c: anteroposterior radiograph. A 66-year-old male patient with previ-

ous knee injury and torn medial collateral ligament. There is separation of the lateral upper part of the patella (arrows). High

signal intensity is identified between the segmented fragments indicating a synchondrosis (arrow in b). Patellar cartilage is

contiguous between the separated segments posteriorly, and the quadriceps tendon anteriorly the synchondrosis. Note the

sclerotic opposing borders of the fragments on the radiograph (arrow in c). The findings are consistent with bipartite patella. d:

axial PDW with fat saturation, e: sagittal T2ZW. A 51-year-old male patient with anterior cruciate ligament tear. There is signal

alteration of the subchondral bone marrow at the posterior upper lateral part of the patella. The subarticular cortex has an

anomalous border (arrows). The thickness of the overlying cartilage lies within normal limits. The findings are consistent with

a dorsal defect of the patella.

of the segments consistent with unification failure and
confirm the diagnosis [20].

The dorsal defect of the patella is considered an
ossification variant of the posterior superolateral cor-
tex [20]. The condition may deceive radiologists into
considering an osteochondral lesion, but the overlying
cartilage has normal signal intensity and its thickness
remains within normal limits [19] (Fig. 6).

Intraarticular lesions

The menisci are wedged fibrocartilaginous structures,
located between the femoral and tibial condyles. On
MRI, meniscal tears are depicted as a high intramenis-
cal signal, especially on short TE sequences, traversing
the substance of the meniscus extending to its surface
[21]. Horizontal or oblique tears are frequently encoun-
tered in asymptomatic knees [22]. However, there are
cases where this high signal line may not represent a
tear but it is in fact a linear calcification within the me-
niscal substance. This finding is consistent with chon-

drocalcinosis of the meniscus [23]. Crystals of calci-
um pyrophosphate dihydrate, dicalcium phosphate
dihydrate, calcium hydroxyapatite, or a combination of
these are deposited in the menisci and/or the articular
cartilage. According to Kaushic S. et al [24], in the pres-
ence of chondrocalcinosis, MRI will always misdiagnose
a calcification as a meniscal tear. This can be avoided
by correlating plain radiographs with the MRI exami-
nation (Fig. 7).

Discoid meniscus is a congenital anomaly in which
the meniscus covers the tibial plateau or a large part
of it. The cross section of the meniscus is not trian-
gular but it has a rounded trapezoidal shape, and the
meniscus resembles a disc. A discoid meniscus occurs
almost exclusively at the lateral joint space. A medial
location is very rare (less than 0.3%) [25]. Watanabe de-
fines three anatomic types of discoid menisci [26]: Type
1 (complete) is the most common and the meniscus cov-
ers the whole of lateral tibial plateau, and has a normal
attachment to the capsule via the coronary ligament
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Fig. 7. a: coronal T1W, b: sagittal PDW, c: anteroposterior radiograph, d: coronal CT reformation. Male patient with knee
injury. There is a high signal line in the posterior horn of the medial meniscus extending to the femoral surface of the
meniscus (white arrows in a and b), consistent with a meniscal tear. However, review of the coronal radiograph and the
coronal CT reformation shows that this line corresponds to a linear calcification of the meniscus (white arrows in c and d),
consistent with chondrocalcinosis. e: coronal T1W, f: sagittal PDW with fat saturation, g: anteroposterior radiograph, h:
sagittal PDW, are images of a 66-year-old female patient with knee pain and medial meniscus tear. The lateral meniscus
has a rather trapezoid shape (white arrows in e and f), consistent with a discoid meniscus. There is a small amount of high
signal within the meniscus, but it does not extend to its surface, which is consistent with mucoid degeneration. Note the
diastasis of the lateral joint space at the corresponding radiograph. On the midline sagittal sequences, the discoid menis-
cus (black arrow in h) could be mistaken as a torn anterior cruciate ligament (arrow in h). Concomitant subarticular bone
island (black arrowheads in f and g), degenerative medial meniscus tear (black arrows in e), tendinopathy of the patellar
tendon (black arrow in f), and joint effusion are also present.

Fig. 8. a: sagittal PDW, b: sagittal T2W, c: coronal PDW
with fat saturation. A 35-year-old female patient is fol-
lowed up for chondromalacia. There is high signal in
the ACL at the sagittal and coronal PDW images, which
drops at the sagittal T2W image, below the fluid signal.
Fibers are shown as low signal lines traversing the sub-
stance of the ACL (arrows in a, b, ¢), without disruption.
The findings are consistent with mucoid degeneration
of ACL. Concomitant peripheral tear of the medial me-
niscus (arrowhead in c). d: sagittal PDW, e: sagittal
T2W, f: coronal PDW with fat saturation. A 21-year-old
male patient with knee pain for a year. There is high

signal in the ACL, which remains high on the T2W, con-
sistent with fluid (compare with b). Fibers of the liga-
ment are displaced but not disrupted. The findings are
consistent with a ganglion cyst of the ACL.
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Fig. 9. a: coronal T1W, b: coronal PDW with fat saturation.
Young male with anterior knee pain for a month. There is
thickening of the femoral attachment of the medial collateral
ligament (arrowheads). The signal intensity is inhomogene-
ous on TIW and PDW images. Findings are consistent with a
Pellegrini-Stieda lesion. c: anteroposterior radiograph of an-
other patient, in which the calcification at the femoral inser-
tion of the MCL is clearly shown (arrowhead).

Fig. 10. a: sagittal PDW, b: lateral radiograph. A 25-year-old male patient with previous knee injury. The tibial tubercle is
enlarged (arrowheads in a and b). There is a paratendinous focus of calcification, just above the insertion, clearly depicted on
the plain radiograph (arrow in b). Findings are consistent with chronic Osgood-Schlatter disease. c: sagittal T2W, d: lateral
radiograph. A 25-year-old female patient, with previous knee injury. At the patellar insertion of the patellar tendon, a focus of
ossification is depicted (arrows). The adjacent Hoffa’s fat pad has normal signal intensity. Findings are consistent with chronic
Sinding-Larsen-Johansson disease. e: axial T1W, f: axial TIW with fat saturation, g: axial CT, h: 3D CT reformation. A 65-year-
old male patient, former soccer player. A lesion is revealed in continuity with the posterior cortex of the femoral bone (arrows in
e and f). It has a low signal rim, in continuity with the osseous cortex. One may suspect an exostosis, but there is no continuation
of the bone marrow with the center of the lesion, as this is clearly shown on the axial CT image. The cortex of the host femoral
bone remains normal. The central portion of the lesion presents signal intensity equal to fatty marrow. On the 3D CT image the
lesion is clearly shown to originate from the lateral ridge of the linea aspera (arrowheads in h), at the insertion of the tendon of
vastus lateralis muscle. The findings are consistent with ossification of vastus lateralis muscle insertion.

(Fig. 7). Type 2 occupies less than 80% of the facet, and
again it has a normal attachment to the capsule. Type 3
(Wrisberg type) has a more normal shape, with a thick
posterior horn which connects only to the Wrisberg
ligament, with no other posterior attachment. Discoid

menisci are prone to tearing secondary to increased
thickness, poor tissue quality, and increased mobility
in the case of discoid meniscus Type 3, due to lack of
meniscocapsular attachment (snapping knee) [27]. An
MRI classification was proposed by Ahn et al, based on
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Fig. 11. a: coronal T1W, b: coronal PDW with fat saturation, posterior to a. A 18-year-old male patient, with knee injury. The
structure (asterisk in a, b) located between the popliteal artery (black arrowhead in a, b) and vein (white arrowhead in a, b)
has signal intensity equal to adjacent muscles, and blends posteriorly with the medial head of gastrocnemius muscle (arrows
in b). Anteriorly it inserts into the lateral part of the posterior femoral surface. It represents an accessory split of the medial
head of gastrocnemius muscle. These findings are consistent with Type III popliteal artery. c: coronal T1W, d: axial PDW with
fat saturation. Male 38 years old, with knee pain. The structure (asterisk in ¢ and d) located laterally of the popliteal artery
(black arrowhead) and vein (white arrowhead) has signal intensity equal to adjacent muscles. Anteriorly it presents a broad
insertion into the posterior surface of femur (arrow in d). It represents an accessory split of the lateral head of gastrocnemius
muscle. The popliteal vessels are not compromised. e: sagittal PDW, f: coronal TIW. A 38-year-old female patient with knee
injury. The tendon of the popliteal muscle (white arrowheads in e and f) is surrounded by muscle tissue up to the level of joint
space. The abundant muscle tissue has a characteristic curved appearance on the coronal image (black arrowheads in e and f).
The findings are consistent with a high belly of popliteal muscle. g: axial TIW, h: axial PDW with fat saturation lower than g. A
40-year-old female patient, with previous knee injury. There is a structure of muscle tissue signal intensity (white arrowheads
in g and h) located between the lateral femoral condyle and the iliotibial band (black arrowheads in g and h). This muscle split
is attached to the iliotibial band anteriorly, and posteriorly it blends with the belly of the plantaris muscle (asterisk in h). The
findings are consistent with the presence of an accessory plantaris muscle.

the presence or direction of meniscal shift: no shift, an-
terocentral shift, posterocentral shift, and central shift
[28]. This classification provides surgically relevant in-
formation. Attention should be payed not to diagnose
meniscocapsular detachment in cases of a Type 3 dis-
coid meniscus.

Unexpected MRI findings can be discovered at the
anterior cruciate ligament (ACL). On MRI the normal
ACL is shown as a straight structure running parallel
to the intercondylar notch and it manifests low signal
intensity on all sequences [29]. In cases where intrasu-
bstance high signal is depicted, with no definite histo-
ry of trauma and the knee joint is clinically stable, two
conditions should be included in the differential diag-
nosis. First, ACL may have undergone mucoid degen-
eration. On MRI the ligament has high signal on T2w
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images, as in a torn ACL, but the ligament’s fibers are
not disrupted and are shown as low signal linear struc-
tures traversing the substance of ACL [30] (Fig. 8). Sec-
ond, the ACL may have developed a ganglion cyst. The
signal intensity of the ganglion cyst is intermediate to
low on T1W images and high (fluid) signal is revealed
on T2W images, with distinct margins. The bands of the
ACL are not disrupted but rather displaced by the gan-
glion. This latter finding distinguishes the ganglion cyst
from mucoid degeneration, although both lesions may
coexist [30] (Fig. 8).

Extraarticular lesions

The MCL stabilises the knee against valgus stress. The
stress may cause avulsion of the femoral attachment
of the ligament and subsequent intratendinous calci-
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Fig. 12. axial PDW images with fat saturation at the level of femoral condyles (a), joint space (b), and head of fibula (c). A
50-year-old male patient, with recent knee injury. There is joint effusion. Distended bursae of the heads of gastrocnemius muscle

(arrowheads in a), the semimembranosus tendon (arrowhead in b), and the popliteal muscle (arrowhead in c) are identified.

d: axial T2W, e: axial TIW with contrast, f: coronal STIR. A 66-year-old male patient with previous knee injury. A cystic lesion

(arrowheads in d, e, f) is identified in the subcutaneous tissue lateral to the joint space. It has a lobulated appearance and a few

thin septae. It originates from the space between the lateral collateral ligament (white arrows in d, e, f) and the biceps femoris

tendon (black arrows in d, e, f). The findings are consistent with a distended fibular collateral ligament-biceps femoris bursa.

fications may form. This is the classic description of a
Pellegrini-Stieda lesion. Under exceptional valgus
stress though (in cases of rupture of posterior cruciate
ligament), stripping of the adjacent femoral periosteum
may occur, and the subsequent calcification lies ceph-
alad to MCL [31]. Pellegrini-Stieda is a chronic lesion
and on MRI thickening of the femoral attachment of the
ligament is shown [32]. The signal intensity is variable
depending on the amount of calcium formed around the
enthesis of the MCL [31] (Fig. 9). The calcifications are
clearly depicted on the radiograph, confirming the Pe-
legrini-Stieda lesion.

Avulsion injuries may happen at tendinous inser-
tions around the knee. At a chronic stage, MRI may
reveal signal inhomogeneity at the insertions. Patellar
tendon attachments are anatomic locations associat-
ed rather frequently with avulsions [33]. The avulsion
injury of the ossification center of the tibial tuberosity
during adolescence results in Osgood-Schlatter dis-
ease. The lesion is painful and calcification or even ossi-
cle formation may be evident. When the pain subsides,
these radiographic findings are the only sign of the
disease [34]. On MRI the tendon insertion is thickened,
the tibial tuberosity is enlarged and the ossicle presents

high signal intensity on TIW images, due to fatty mar-
row [34] (Fig. 10). With a similar mechanism, avulsion
of the patellar insertion may occur after repetitive mi-
crotrauma, resulting in Sinding-Larsen-Johansson
disease. Again, when the pain subsides, the only sign
of the disease is the reactive intratendinous calcifica-
tions/ossifications. They are depicted clearly on plain
radiographs [35] (Fig. 10). On MRI the tendon insertion
is enlarged and the ossified areas demonstrate signal in-
tensity similar to bone [36]. The insertion of the vastus
lateralis muscle on the linea aspera may be a site of cal-
cific tendinopathy. In the literature there are reports of
lesions at the proximal insertion of the muscle [37, 38].
Similarly a post-traumatic insertional ossification of
the peripheral attachment of the vastus lateralis muscle
may occur (Fig. 10).

Accessory muscles around the knee joint are nu-
merous [39]. On MRI the most characteristic feature is
the similarity of the signal intensity with the adjacent
muscles. The accessory splits of the medial and lateral
gastrocnemius heads are among the frequently discov-
ered accessory muscles on MRI of the knee. They are
clinically important because they may compress the
neighbouring popliteal vessels, and cause pain under
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Fig. 13. a: coronal T1W, b: coronal PDW with fat saturation. A 59-year-old female patient, with knee injury. There is a long
wavy structure (arrows in a, b), which presents low signal on the TIW and high on the PDW image. These are characteristic
signs of a varicose vein. c: coronal T1W, d: coronal PDW with fat saturation. A 63-year-old female patient with anterior knee
pain and degenerative arthritis. Incidentally discovered is a subcutaneous long straight structure (arrows in c, d). It has low
signal intensity on the TIW and high on the PDW image. It represents a varicose vein. The lumen of the vein, caudally, shows
high signal intensity on the TIW image and high signal, respectively, on the PDW image (arrowheads in ¢ and d). These findings
are consistent with a partially thrombosed vein. e: axial PDW with fat saturation, f: sagittal T2W, g: coronal T1W, h: coronal
PDW with fat saturation. A 46-year-old female patient, follow-up for chondromalacia. There is a lesion in the belly of lateral
head of the gastrocnemius muscle (arrows in e, f, g, h), with lobulated distinct margin. It has high signal intensity on T2 and
PDW fat saturated images. There are thin low signal septae traversing the lesion. Inside the lesion, there are dispersed areas
of moderate high signal (arrowheads in g), consistent with adipose tissue. Findings are in accordance with an intramuscular

haemangioma.

active flexion due to ischaemia [39, 40] (Fig. 11). The
popliteal muscle may have a highly located belly. This
belly extends upwards, surrounding the tendon at the
level of the joint space or even above it. This variation
was present in 3 out of 23 patients in the series of Bur-
man [41], and it is not infrequent in our experience as
well. On MRI, the popliteal tendon is surrounded by
muscle tissue up to or higher than the joint space (Fig.
11). In cases of surgical correction of varus instability,
the popliteal tendon is used to reinforce the fibular col-
lateral ligament. So this muscle variation may be of sig-
nificance in cases of surgical management of the lateral
compartment of the knee [41]. The accessory plantaris
muscle is a recently described muscle that anteriorly in-
serts onto the lateral tibial band and posteriorly blends
with the lateral gastrocnemius muscle [42, 43] (Fig. 11).
It is situated between the iliotibial band and the lateral
femoral condyle, thus restricting the ability of the in-
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terspaced adipose tissue to absorb the pressure of the
iliotibial band onto the lateral femoral condyle. There-
fore, it may play a role in causing iliotibial band friction
syndrome.

There are a number of bursae communicating with
the joint cavity, and are filled with joint fluid in cases
of joint effusion. Common locations include the supra-
patellar bursa, around the semimembranosus tendon,
at the insertions of the heads of gastrocnemius muscle,
and the popliteal muscle tendon [44] (Fig. 12). Howev-
er, there are bursae that do not communicate with the
joint cavity, and are usually collapsed. They may en-
large due to repetitive friction and cause symptoms, but
they are accidentally discovered as well. An example is
the distended fibular collateral ligament-biceps femoris
bursa (Fig. 12). As expected, these bursae will present
with low to intermediate signal intensity on TIW imag-
es and high signal intensity on T2W images. Only the pe-
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riphery of the bursa will enhance following intravenous
contrast injection [44].

Finally, we would like to discuss the incidental find-
ings associated with vessels around the knee. Varicose
veins may be present. They may be occluded, causing
discomfort and pain, but in the vast majority the only
complaint is their cosmetic appearance [45] (Fig. 13).
Subcutaneous venous aneurysms are uncommon, usu-
ally acquired, lesions and they most frequently present
clinically as painless protruding lumps. When imaging is
needed, ultrasound will clearly show not only the size of
the aneurysm, but also the presence of a thrombus [46].
It is important to note that superficial vein thrombosis
and thrombosed venous aneurysms can be associated
with deep vein thrombosis and pulmonary embolism
[46, 47]. So thrombosed varicose veins and aneurysms
should be specifically noted in the report.

Haemangiomas represent accumulation of abnor-
mally multiplied vessels. Histologically they consist of
thick-walled vessels with phleboliths, smooth muscle,
and reactive overgrowth of fat. Intramuscular hae-
mangiomas have an incidence of approximately 7% of
soft tissue tumours. If they are small they do not cause
symptoms. They tend to enlarge overtime and if they
become sufficiently large, they may cause symptoms
and restriction of muscle function [48]. On MRI, the
lesion appears lobulated, with high signal intensity on
T2W images. However, parts of the lesion present high
signal compared to that of skeletal muscle on TIW im-
ages due to fat content (Fig. 13). Low signal foci on all
sequences are attributed to phleboliths. All lesions en-
hance after intravenous injection of gadolinium [48].

HJR

Conclusion

In this pictorial essay we present our experience of un-
expected findings on knee MRI examinations, not relat-
ed to patient’s symptoms. Radiologists should carefully
inspect all the anatomical structures so that incidental
findings are recognised. Although in the vast majori-
ty of cases, these incidental findings are not clinically
significant, notable exceptions exist. Unexpected bone
tumours need cautious interpretation as they may have
malignant potential, or, if sufficiently enlarged, may
cause weakening of bone and subsequent fracture. Bone
marrow and menisci may reveal findings of systemic
conditions. Discoid meniscus is important information
for the arthroscopist. Congenital anomalies of the pa-
tella should be correctly differentiated from fracture
and chondromalacia. The high signal intensity with-
in the ACL, in the absence of previous injury, should
be inspected for signs of ganglion cyst or mucoid de-
generation. Attention should be given to tendons and
ligaments insertions, as they may reveal findings of
previous avulsions, and increased risk of future tear.
Aberrant muscles should be reported because of their
potential clinical and surgical implications. Bursae
should be noted, especially if they do not communicate
with the joint cavity. Careful inspection of the subcu-
taneous tissue and muscles is needed for revealing
probable vessels’ anomalies. Finally, we emphasise the
importance of interpreting knee MRI examinations in
tandem with plain radiographs (or/and CT) in order to
identify typical manifestations of lesions (sclerotic mar-
gins, calcifications-ossifications, phleboliths), either in
the bones or in the soft tissues. R
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