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Abstract Mimickers of soft tissue tumours in the hand and
wrist are more frequent than true neoplastic lesions.
Pseudotumours belong to a large and heterogeneous group
of disorders, varying from normal anatomical variants,
cystic lesions, post-traumatic lesions, skin lesions, inflam-
matory and infectious lesions, non-neoplastic vascular
lesions, metabolic disorders (crystal deposition disease
and amyloidosis) and miscellancous disorders. Although
the imaging approach to pseudotumoural lesions is often
very similar to the approach to “true” soft tissue tumoral
counterparts, further management of these lesions is
different. Biopsy should be performed only in doubtful
cases, when the diagnosis is unclear. Therefore, the
radiologist plays a pivotal role in the diagnosis of these
lesions. Awareness of the normal anatomy and existence
and common imaging presentation of these diseases, in
combination with relevant clinical findings (clinical history,
age, location and skin changes), enables the radiologist to
make the correct diagnosis in most cases, thereby limiting
the need for invasive procedures.
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Introduction

Mimickers of the soft tissue tumours of the hand and wrist
belong to a large and heterogeneous group of disorders,
varying from normal anatomical variants to ganglion cysts
and other pitfalls such as inflammatory and infectious
lesions, post-traumatic lesions, skin lesions, non-neoplastic
vascular lesions, metabolic disorders (crystal deposition
disease and amyloidosis) and miscellaneous disorders.

The purpose of this pictorial review is to propose a
useful classification system for pseudotumours of the hand
and the wrist, and to describe the imaging features of these
disorders. As many of these lesions are reactive or self-
limiting, it is important for the radiologist to recognise these
lesions as further investigation or significant intervention is
often not required.

Normal variants
Anomalous and accessory muscles

Accessory muscles are congenital anatomical variants that
may clinically simulate lesions with mass effect. The most
frequently encountered accessory muscles of the hand and
wrist are the accessory palmaris longus muscle, the
extensor digitorum brevis muscle, the extensor indicis
proprius, the accessory abductor pollicis minimi muscle
and the anomalies of the flexor digitorum muscles [1-3].
An accessory muscle may mimic a leiomyoma [2, 3].

The lesion may present as a wrist mass. The palmaris
longus and accessory flexor digitorum superficialis muscle
may be associated with median or ulnar nerve entrapment.

Ultrasound shows a hypoechoic structure with a typical
striated appearance of muscle. Dynamic ultrasound will
show changes in the shape of the mass with active muscle
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contraction. Accessory muscles are isointense to muscles
on all MR pulse sequences.

Anomalous osseous structures

Accessory osseous structures such as a carpal boss may
sometimes simulate soft tissue masses clinically. A carpal
boss consists of a firm osseous prominence on the dorsum
of the hand at the base of the second or third metacarpal
and adjacent to the capitate and trapezoid bone (Fig. 1). On
MRI, there may be reactive bone marrow oedema and
associated joint effusion at the carpo-metacarpal joint [4].
Frictional bursitis may occur adjacent to carpal boss [5].

Synovial cyst, ganglion cyst and tendon sheath cyst

Cystic lesions are the most common lesions with mass effect
arising in the hand and wrist, accounting for 50-70% of all
soft tissue tumours of the hand and wrist [6]. The terminology
of cystic lesions is very confusing. The terms synovial cyst
and ganglion cyst are often used interchangeably.

Thirty percent of the lesions are associated with underlying
interosseous ligament injury [7]. The elevated intra-articular
pressure, due to accumulation of joint fluid in these diseases,
causes herniation of joint fluid and synovium through a gap
within the joint capsule. A degenerative process associated
with mucin production within or adjacent to the joint capsule
has been incriminated as another aetiological factor [8].

A tendon sheath cyst consists of a special ganglion cyst
subtype located on the course of a tendon sheath. Tendon
sheath cysts have been classically described as arising from
the first or second annular pulley (A1-A2) of the digital
flexor tendon sheath [9] or from the visceral layer of the

Fig. 1 Carpal boss. a Plain
radiograph (lateral view)
showing a bony prominence at
the dorsal aspect of the carpo-
metacarpal joint (arrow). b
Sagittal fat-suppressed (FS) TSE
T2-weighted image (WI). Note
bone marrow oedema and
subchondral cyst formation at
the carpo-metacarpal joint
(arrows)
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tendon sheath [10, 11]. The aetiology of tendon sheath
ganglia is still unclear. Previous trauma and localised
rupture within the tendon sheath have been suggested,
but have never been proven [9]. Tendon sheath cysts
should be distinguished from the more rare intratendinous
cysts, which are believed to result from recurrent injury to
the tendon with subsequent cystic degeneration [10].
Intratendinous ganglia are clinically relevant because they
weaken the structure of tendons and may predispose them
to rupture [11].

Cystic lesions of the hand and wrist occur most
frequently between the second and fourth decades, but
may also arise in the paediatric population and the elderly
[6]. There is a female predominance [6]. Half of the patients
are asymptomatic [7], whereas the others may suffer from
chronic wrist pain, tenderness or functional impairment.
The lesion may fluctuate in size, particularly during flexion
of the wrist.

Most ganglion cysts are located at the dorsal aspect of
the wrist (Fig. 2) adjacent to the scapholunate ligament
(60-70%), whereas volar wrist cysts (Figs. 3 and 4) account
for approximately 18-20%. Approximately two thirds of
anterior wrist ganglions arise from the radiocarpal joint and
one third arise from the scaphotrapezial joint [12]. Volar
cysts may cause median and ulnar nerve palsies [13, 14].
Some cysts may adhere directly to the tendon sheath (Fig. 5)
or may be located within the tendon [6, 10]. Rarely, cysts
arise from the dorsal aspect of the interphalangeal joints,
often secondary to Heberden osteoarthritis in elderly patients
(Fig. 6) [6, 10].

The role of imaging is to define the cystic nature of those
lesions and to demonstrate a possible communication with
the joint. This is important for the surgeon, because the
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Fig. 2 Small dorsal ganglion cyst. a Axial FS T2-WI. Note a well-
delineated hyperintense structure at the dorsal aspect of the wrist
(arrow). b The coronal FS TSE T2-WI shows a fluid-filled tear at the
scapholunate ligament (arrow)

resection of the communicating stalk with the joint is
essential to avoid postsurgical recurrence of the cyst.

Standard radiography is non-specific and may reveal an
ill-defined or rounded, non-calcified soft tissue mass.
Rarely gas or calcified loose bodies may be seen within a
communicating cyst.

Owing to its low soft-tissue contrast, computed tomo-
graphy (CT) is of limited value in assessing soft-tissue
lesions. Cystic lesions are of lower attenuation than muscle
and of higher attenuation than fat. Rim enhancement may
be seen after intravenous contrast medium administration.
Possible communication with the joint is sometimes more
difficult to define than on ultrasound and MRI. On
ultrasound, synovial cysts and ganglion cysts typically
appear as anechoic masses with posterior acoustic enhance-
ment (Figs. 4, 5 and 6), and may have visible communi-

Fig. 3 Volar ganglion cyst. a Coronal FS T2-WI. Note a polylobular
hyperintense cystic structure with a small stalk-like connection to the
adjacent scaphotrapezial joint (arrow). b Axial FS T2-WL. The cyst is
well delineated and is of high signal intensity (arrowheads)

cation with a joint (Fig. 4) or tendon sheath (Fig. 5).
Ultrasound is an accurate technique for defining the cystic
nature in superficial cysts around the wrist and the hand,
but it has limited ability in visualising deeper lying
structures and their relationship with the adjacent joint.
Dynamic evaluation with ultrasound can differentiate a
dorsal ganglion cyst as a well-defined non-compressible
anechoic mass from a dorsal radiocarpal joint space recess
that compresses under pressure from the ultrasound
transducer [15]. The lesion may be multiseptated and may
contain some fine internal septations. Volar ganglia are
often located on the radial aspect of the wrist, and they may
compress and displace the radial artery and the superficial
sensory branch of the radial artery [11]. Colour Doppler
ultrasound is very useful to depict the relationship between
these ventral ganglia and the radial artery. Additionally,
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Fig. 4 Volar ganglion cyst.
Longitudinal ultrasound show-
ing a well-defined anechoic
structure at the palmar aspect of
the carpus. Note a small stalk-
like connection to the adjacent
radiocarpal joint (arrow)

colour Doppler may help to distinguish true cysts from
pseudocystic lesions, such as haemangiomas and vascular
malformations. The latter lesions usually demonstrate
increased Doppler flow, although slow flow in cavernous
haemangiomas may not be detected [16]. Although most
cystic lesions are completely avascular, a small number
may demonstrate peripheral colour Doppler flow due to
superimposed inflammation [17]. Ruptured ganglia (due to
elevated pressure) have a solid appearance and show
increased Doppler signal, both central and peripheral.
Diffuse hypoechoic oedema may be seen in the adjacent
pericapsular soft tissues. In this scenario, the differential
diagnosis with other neoplasms may be difficult if the
patient history (acute decrease in size) and lesion location
(often located at the dorsal aspect of the wrist) are not taken
into account [17]. Furthermore, cysts containing haemor-
rhagic debris or hyperplastic synovium may simulate solid
lesions with mass effect on ultrasound examinations.

If the clinical history (e.g. acute decrease in size suggests
a ruptured cyst) and lesion location (e.g. superficial location
at the dorsal wrist favours a cyst, deep location leads to the
suspicion of another solid soft tissue tumour) are not

Fig. 5 Cyst of the tendon sheath. Longitudinal ultrasound showing a
well-delineated anechoic structure (arrow) on the course of the flexor
tendon of the right fourth finger (asterisks)
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characteristic of a complicated or ruptured cyst, the
differential diagnosis should include proliferative synovitis,
nodular fasciitis, fibrous tumour, giant cell tumour of the
tendon sheath, desmoid tumour and rare malignant soft
tissue tumours. MRI with intravenous administration of
gadolinium contrast medium is mandatory in these cases
[17]. MRI demonstrates the exact location and extent of the
cystic lesions, and its relationship to the joint and
surrounding structures (Figs. 2 and 3). Cystic lesions are
usually well circumscribed, but may be lobulated or
multicystic with internal septa. The diagnosis of a typical
cyst is usually straightforward by analysis of the signal
intensities of the lesion. They are typically hypo- or
isointense to muscle on T1-WI, and homogenecously
hyperintense on T2-WI. After gadolinium contrast medium
administration, subtle rim enhancement of the peripheral
fibrovascular tissue in the cyst wall is seen.

However, there are some pitfalls. Atypical cyst content
due to debris or haemorrhage may alter the imaging
appearance of the cysts. Haemorrhagic cysts may be
hyperintense on T1-WI with and without fat suppression
because of the presence of methaemoglobin. Gradient echo

Fig. 6 Small cyst (maximum longitudinal size between calliper
measurements) at the dorsal aspect of the distal interphalangeal
(DIP) joint in a patient with osteoarthritis. Note a small connecting
stalk to the adjacent DIP joint (arrow). Longitudinal ultrasound
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imaging may demonstrate haemosiderin deposition due to
previous intracystic bleeding. Whereas haemorrhagic cysts
may demonstrate some subtle peripheral enhancement,
most solid soft-tissue neoplasms will show more diffuse
and central enhancement. Chronic inflammation may
cause marked thickening of the synovial membrane and
can therefore mimic a solid soft-tissue mass. Ruptured
cysts are irregularly delineated and show pericapsular
oedema on T2-WI. Although the ruptured cyst itself may
show diffuse enhancement after intravenous administra-
tion of gadolinium contrast medium, there is absence of
enhancement of the pericapsular soft tissue oedema. The
presence of non-enhancing peri-capsular oedema is the
clue to the differential diagnosis with other solid soft
tissue neoplasms.

Post-traumatic lesions

Mpyositis ossificans

Myositis ossificans (MO) is a benign condition of hetero-
topic bone formation, which can mimic soft-tissue malig-

nancies. It is rarely seen in the hand region [18, 19]. A
history of trauma is present in about 60% of cases. In the

acute stage, the most frequent complaint is pain, tenderness
and soft tissue swelling.

Imaging findings are time-dependent. In the early/active
stage (less than 2—4 weeks), plain films may show a non-
specific soft tissue mass. Faint peripheral calcifications may
appear after 7-10 days of presentation (Fig. 7). This subtle
peripheral calcification may be more obvious on ultrasound
or CT. MRI shows a focal mass that is isointense to slightly
hyperintense to muscle on TI-WI. On T2-WI, the lesion is
hyperintense (Fig. 7). Contrast enhancement may vary from
peripheral rim enhancement to a more diffuse pattern.

In the subacute/intermediate stage (4 weeks to 6 months),
a well-defined peripheral calcification and coarser central
calcification become apparent on plain radiographs and CT.
The ossification pattern is centripetal. MRI shows a
peripheral rim of low signal on all pulse sequences,
corresponding to calcifications. The signal of the centre of
the lesion varies according to the degree of calcification.
The peripheral hyperintensity on T2-WI due to perilesional
oedema decreases gradually after 4 weeks.

In the chronic or mature stage (after 6 months), the
calcification-ossification front further develops following a
“zoning” or centripetal pattern, with lamellar bone at the
periphery proceeding towards the centre [20-22]. The

Fig. 7 Myositis ossificans of the thenar in a 7-year-old boy presenting
with pain and swelling at the thumb (active phase). a Plain radiograph.
Note calcifications (arrow) in the thenar. b Axial SE T2-WI shows an
ill-defined intramuscular mass that is hyperintense with central areas

of low signal. Additionally, there is an intralesional area of
heterogeneous low signal, corresponding to the calcifications on plain
films (arrow)
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lesion is densely calcified or ossified on plain films and CT,
and therefore highly reflective on ultrasound with an
accompanying retro-acoustic shadowing. On MRI, most
lesions are of low signal on all pulse sequences, although
areas isointense to normal bone marrow may be seen due to
intralesional bone marrow formation. Perilesional oedema
is absent on T2-WI [21, 22].

The differential diagnoses for MO in the acute or
subacute stage include muscle abscess, mineralised soft
tissue sarcoma (e.g. extraskeletal osteosarcoma and syno-
vial sarcoma), focal myositis and rhabdomyolysis. In
contradistinction to calcifying soft tissue sarcoma, myositis
has a characteristic peripheral calcification pattern.

The differential diagnoses for mature MO include parosteal
osteosarcoma and osteochondroma. In osteochondroma, there

is continuity of the medullary and cortical bone of the
osteochondroma and the underlying bone. Parosteal osteosar-
coma is attached to the underlying bone, whereas mature MO
is separated from the underlying bone [21].

Foreign-body granuloma

Foreign-body granuloma is usually observed after previous
penetrating trauma, in which the foreign body is not
properly retrieved. Most patients will present with a
palpable mass, pain and discomfort.

Plain radiographs are only capable of demonstrating
radiopaque foreign bodies, whereas ultrasound is the
imaging technique of choice to demonstrate non-
radiopaque foreign bodies (Figs. 8 and 9) and the

Fig. 8 Foreign body (wood) crossing the metacarpal heads. a
Ultrasound shows a central hyperechoic wood fragment surrounded
by a hypoechoic inflammatory reaction. b On power Doppler
examination, there is increased vascularity at the periphery of the
lesion. ¢ Coronal FS T2-WI, showing a hypointense wooden splinter
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(arrows), with surrounding high signal band, due to inflammatory
reaction. d Axial FS T1-WI after intravenous administration of
gadolinium contrast medium showing a rim-enhancing abscess (white
arrows) adjacent to the wooden splinter (black arrowhead)
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Fig. 9 Foreign body (glass). Longitudinal ultrasound shows multiple
hyperechoic reflections with accompanying reverberation artefact
(arrows) at the dorsal aspect of the extensor tendons of the fourth digit
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Fig. 10 De Quervain tenosynovitis. a Plain radiograph showing a
non-specific soft tissue swelling at the radial styloid process (arrow). b
Transverse ultrasound showing fluid surrounding the extensor pollicis

surrounding inflammatory reaction (Fig. 8). Radiolucent
wood or plastic foreign bodies are visualised by ultrasound
as brightly echogenic masses that may or may not have
posterior acoustic shadowing. An associated inflammatory
soft tissue reaction is usually present after 24 h, appearing
as a hypoechoic halo surrounding the foreign body with
increased vascularity on colour Doppler. The high spatial
resolution is important to detect small superficial foreign
bodies that can be removed with ultrasound guidance [15].

In the early course of the lesion, high signal on T2-WI
and contrast enhancement is seen surrounding the foreign
body (Fig. 8), while the granulation tissue may be of low
signal on T2-WI without contrast medium uptake in the
chronic stage of the disease [20].

Post-traumatic tenosynovitis
The aetiology of tenosynovitis may be variable, including

acute and chronic trauma, infection, inflammatory or meta-
bolic disease (Fig. 10). Post-traumatic tenosynovitis can

brevis and abductor pollicis longus. ¢ Longitudinal power Doppler
examination shows increased vascularity surrounding the tendons
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present as a lesion with mass effect if there is sufficient fluid
accumulation, synovial hypertrophy or thickening of the
retinaculum [5]. On ultrasound, the tendons are surrounded
by an anechoic fluid collection. In addition, ultrasound is
useful in assessing the internal structure of the tendons,
which may be swollen, partially or completely ruptured [5].

Partial tendon tears are difficult to evaluate on ultra-
sound and appear as focal hypoechoic areas within the
tendon. Complete tears will show complete disruption of
the normal fibrillar tendon fibres and lack of tendon
movement on dynamic ultrasound [16].

Magnetic resonance imaging shows increased hyperin-
tense fluid within the tendon sheath on T2-WI. Although
associated calibre and signal intensity changes within the
tendons (Fig. 11) may be evaluated on MRI [2], ultrasound
is the preferred technique for this purpose.

Cutaneous and subcutaneous lesions
Epidermoid cyst

Epidermoid cyst formation, also known as epidermal
inclusion cyst or infundibular cyst, results from the
proliferation of surface epidermal cells within the dermis.
The lesion is typically located within the subcutaneous
tissue and is often secondary to trauma.

Macroscopically, the lesion is filled with keratin [20].
The cyst wall may rupture with secondary foreign body-
type reaction, granulomatous reaction, granulation tissue or
abscess formation [23].

On plain radiographs, epidermal cysts may be located in
the subcutaneous tissue or within the bone (most frequently
at the terminal phalanges of the fingers). Lesions located
within the dermis may cause well-defined osteolysis on the
adjacent bone (Fig. 12).

Fig. 11 Extensor carpi ulnaris tenosynovitis. Axial FS T2-WI shows
fragmentation into multiple tendon fragments of the extensor carpi
ulnaris tendon (arrowheads). Note increased fluid and debris within
the tendon sheath
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Ultrasound is more sensitive than clinical examination
for the diagnosis of an epidermoid cyst. Sensitivity values
of 93.5 and 99.3% have been reported for palpation and
ultrasound respectively [24]. The lesion is usually well
defined, and echogenicity varies with the content of the
cyst.

The lesion is usually hypoechoic, with posterior acoustic
enhancement. Intralesional hyperechoic debris or keratin
clusters may be seen as well (Fig. 13). Rupture of the cysts
may result in changes in shapes (either lobulations,
protrusions or abscess pocket formations), pericystic
changes and increased vascularity on power Doppler
ultrasound [23].

In the case of epidermoid inclusion cysts occurring in the
fingertips, there may be bony involvement in which the cyst
erodes into the bone causing a lytic lesion within the distal
phalanx. Cortical destruction and osteolysis may mimic a
malignant or infectious process [6].

On CT and MRI, the lesion is well defined. MRI features
depend on the chemical composition of cholesterol and
keratin content. Lesions with high lipid content are
hyperintense on T1- and T2-WI, whereas the acrystalline
form of cholesterol and the presence of keratin and
microcalcifications may result in low signal on T2-WL
After administration of intravenous gadolinium contrast
medium, there is a lack of contrast enhancement in non-
complicated epidermoid cysts (Fig. 12) [20].

Inflammatory and infectious lesions
Infectious tenosynovitis and abscess formation

Although most cases of tenosynovitis are due to overuse
trauma, an inflammatory or infectious aetiology may exist
as well.

Both ultrasound and MRI are able to distinguish fluid
from hypertrophied synovium (pannus), which is impossi-
ble on clinical examination alone.

On ultrasound, pannus is displayed as hypoechoic and
incompressible synovial thickening compared with mo-
bile and anechoic fluid. Administration of intravenous
gadolinium contrast medium can help differentiate pannus
from fluid, because pannus demonstrates diffuse enhance-
ment, whereas fluid shows low signal on contrast-enhanced
T1-WI [2].

In addition, colour Doppler and contrast-enhanced MRI
are useful tools to assess the vascularity of the thickened
synovium and disease activity (Fig. 14) [2, 5].

Soft-tissue infection, complicated by abscess formation,
may mimic a soft-tissue mass. Infection of the hand and
wrist can rapidly spread along the numerous tendon
sheaths, fascial planes and lymphatics of the hand and
may be accompanied by osteomyelitis. MRI is the preferred
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Fig. 12 Subcutaneous epider-
moid cyst with involvement of
the adjacent bone of the terminal
phalanx of the right fifth finger.
a Plain radiograph showing a
well-defined osteolytic defect at
the radial side of the distal
phalanx. Note cortical destruc-
tion of the radial cortex. b
Coronal SE T1-WI. The lesion is
of intermediate signal intensity
(arrows) with some internal areas
of relatively high signal. ¢
Coronal TSE T2-WI. High signal
intensity of the lesion (arrows). d
Coronal FS SE T1-WI after
intravenous injection of
gadolinium contrast medium.
There is only subtle peripheral
enhancement (arrows) of the
lesion

technique to demonstrate the precise extent of the infection.
A soft-tissue abscess usually corresponds with low to
intermediate signal on T1-WI, high signal on T2-WI and
demonstrates peripheral rim enhancement following

Fig. 13 Subcutaneous epidermoid cyst at the phalanges (arrowheads).
Longitudinal ultrasound showing a well-defined subcutaneous lesion
with variable echogenicity (anechoic components and some internal
hyperechoic debris)

intravenous injection of gadolinium contrast medium
(Fig. 8) [2]. In the case of associated osteomyelitis, the
bone marrow of the adjacent osseous structures will be of
high signal on STIR or fat-suppressed T2-WI, and bone
marrow enhancement will be seen on contrast-enhanced
MRI.

Rheumatoid nodule

Rheumatoid nodules may be rarely observed in cases of
long-standing rheumatoid arthritis or other rheumatic
disease such as lupus, spondylarthropathy, agammaglobu-
linaemia and rheumatic fever. Rarely, it precedes the
articular manifestations of rheumatic disease. Histological-
ly, the lesion consists of chronic inflammation, with or
without central necrosis.

The lesions are usually located at the dorsal aspect of the
hand within the subcutaneous tissue (particularly at sites of
pressure or repetitive trauma), but bursae, joints, tendons
and ligaments may be involved as well [20].
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Fig. 14 Inflammatory tenosynovitis in a patient with known
rheumatoid arthritis. a Transverse ultrasound of the extensor tendons
of the wrist showing fluid surrounding the extensor tendons 4. b
Transverse power Doppler examination shows increased vascularity
within the tendon sheath and tendons

Ultrasound is non-specific, although the potential value
of elastosonography in the differential diagnosis between
rheumatoid nodules and gout tophi has recently been
reported. Preliminary data suggest that rheumatoid nodules
are significantly less elastic than gout tophi [25]. MRI may
demonstrate iso- to hypointense lesions compared with
muscle on T1-WI. Solid lesions are hypointense on T2-WI,
whereas cystic lesions are hyperintense. The enhancement
pattern is variable, ranging from marked in solid lesions to
peripheral ring-like in cystic lesions (Fig. 15).

Subcutaneous granuloma annulare

Subcutaneous granuloma annulare (SGA) is a rare inflam-
matory dermatosis, which may be encountered in children
between 2 and 5 years of age. Although the pretibial area
and the scalp are the most frequent locations, SGA can
manifest anywhere, and the hand may be involved as well
[26, 27]. The lesions are usually solitary but may be
multiple. The lesion presents as an ill-demarcated, fast-
growing, painless, subcutaneous lesion. There are no
calcifications on imaging. Ultrasound may demonstrate
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elongated hypoechoic masses with vascularity on colour
Doppler [15]. Ultrasound is the preferred imaging tech-
nique in young children, because there is no need for
anaesthesia. MRI typically shows a subcutaneous mass with
ill-defined margins. On T1-WI, the lesion is iso- to slightly
hyperintense to muscle. On T2-WI, heterogeneous, pre-
dominantly high signal intensity is seen. After administra-
tion of gadolinium contrast medium, there is variable
(usually diffuse) enhancement [28-35].

Non-neoplastic vascular lesions
Hypothenar hammer syndrome

A post-traumatic partially thrombosed palmar aneurysm
resulting from repeated trauma to the wrist (hypothenar
hammer syndrome) may mimic a soft tissue tumour [18].

The typical location of the lesion on the distal part of the
ulnar artery distal to the hamulus of the hamate bone, the
history of repeated trauma, the signal intensity of the lesion
(indicative of thrombosis) and direct demonstration of
occlusion of the ulnar artery with different imaging
techniques (Doppler ultrasound, MR and CT angiography)
may allow a correct diagnosis (Fig. 16) [36-39]. Catheter
angiography is rarely required for diagnosis. It may show
segmental ulnar artery occlusion in the affected palm or
“corkscrew” elongation with alternating stenoses and
ectasia.

Metabolic disorders

Crystal disease such as gout and pseudogout (hydroxyap-
atite and calcium pyrophosphate dehydrate deposition
disease) and amyloid deposition may occasionally present
as peri-articular soft-tissue masses at the wrist and fingers
(Fig. 17). Clinical and radiographic findings of tophaceous
gout or pseudogout are usually diagnostic [40—42]. Calci-
fication is more frequently seen in pseudogout. On
ultrasound, tophi appear as heterogeneously hypoechogenic
structures with some internal reflections and some shadow-
ing. The presence of adjacent bone erosions is a useful clue
to the diagnosis. Increased vascularity can be seen
surrounding the tophus [42]. On MRI, tophaceous gout
and pseudogout show low to intermediate signal intensity
on T1-WI. On T2-WI, the signal varies from heteroge-
neously hypo- to hyperintense, depending on the degree of
inflammation [42]. Diffuse contrast enhancement is the rule
[43, 44].

Amyloidosis is a disease complex caused by the
extracellular deposition of an insoluble protein called
amyloid. Amyloid deposition in and around the joints is
usually associated with underlying conditions such as
multiple myeloma, chronic infections or inflammation
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Fig. 15 Histopathologically
proven rheumatoid nodule in a
patient with known rheumatoid
arthritis. a Coronal SE T1-WI.
Hypointense subcutaneous
nodule at the palmar aspect of
the distal phalanx of the right
digit 3 (arrowheads). b Sagittal
FS TSE T2-WI. High signal
intensity of the lesion (black
arrows). There is moderate
pressure erosion of the palmar
aspect of the distal phalanx. ¢
Sagittal FS SE T1-WI after
intravenous injection of
gadolinium contrast medium.
There is peripheral enhancement
of the lesion (black arrowheads).
Palmar localisation of a
rheumatoid nodule is less
frequent than localisation at the
dorsal aspect of the hand

(secondary amyloidosis). Primary musculoskeletal amyloid-
osis is rare. Any joint may be involved, but the disease
most frequently affects the shoulders, hips, wrists and
knees. Amyloidosis of the wrist may cause carpal tunnel
syndrome.

Radiologically, periarticular soft tissue involvement is
usually associated with amyloid arthropathy. Characteristic
findings include asymmetric soft tissue masses, absence of
periarticular osteoporosis, preservation of the articular
space, subchondral cysts, joint effusion and erosions. The
preservation of the joint space and absence of juxta-
articular osteoporosis are important clues in the differential
diagnosis with rheumatoid arthritis [45]. Soft-tissue amy-
loid deposition typically shows low to intermediate signal

intensity on T1l- and T2-WI. There is an absence of
enhancement [45].

Miscellaneous disorders

Bizarre parosteal osteochondromatous proliferation
(Nora's lesion)

Bizarre parosteal osteochondromatous proliferation
(BPOP), or Nora’s lesion, was first described by Nora in
1983 [46]. The lesion is regarded as a reactive mass of
heterotopic mineralisation arising from the periosteal aspect
of an intact cortex, without medullary changes [47]. The
hands and feet are most commonly involved, but location in
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Fig. 16 Hypothenar hammer
syndrome. a Sagittal SE T1-WI
shows a hypointense lesion
superficial to the flexor tendons
(arrowhead) and immediately
distal to the hamulus of the
hamate (asterisk). b Axial FS SE
T1-WI after intravenous admin-
istration of gadolinium contrast
medium shows focal aneurysmal
dilatation of the ulnar artery
with central thrombosis (arrow).
Note only faint peripheral
enhancement. ¢ Doppler ultra-
sound shows intraluminal
thrombosis of the aneurysm of
the ulnar artery. d MR angiog-
raphy shows multiple stenoses at
the distal ulnar artery with
aneurysmal dilatation with
internal clot formation (arrow)

A ULNARIS

the long bones occurs in 25% of cases [47]. Ninety-two
percent of the lesions of the hand are situated in the
diaphysis or metaphysis of the phalanges (Fig. 18) and only
8% in the metacarpals [47]. Clinically, a soft-tissue swelling
at the fingers or midhand may be present. Both patholog-
ically and radiologically, the natural evolution of the lesion
follows a spectrum of three stages (taking a maximum of
6 months) ranging from a florid reactive periostitis (stage 1)
over a calcified periosteal mass lesion (stage 2) to an acquired
sessile osteochondroma (stage 3 or Turret exostosis).

On MRI, the lesion has a non-specific appearance. On T1-
WI, the lesion shows intermediate signal intensity, whereas a
variable signal is noted on T2-WI ranging from intermediate
to high signal. Administration of contrast medium rarely
contributes to the diagnosis. Marked contrast enhancement is
the rule [47]. Recurrence after incomplete resection may
occur within a period of 6 months. Because of this high
recurrence rate, resection or biopsy is not recommended in
carly stage disease. Control examination after 6 months is
the preferred management, except when the diagnosis and
natural evolution are unclear [47].

Focal myositis

Focal myositis is a rare, usually self-limiting soft tissue
pseudotumour [48]. It usually affects the lower extremities

@ Springer

(50%), but location in the hand has occasionally been
described [49, 50]. The process is usually limited to one
muscle, but one third of patients with focal myositis evolve
to polymyositis [51]. Focal myositis usually presents with a
painful intramuscular mass, which can grow rapidly in a
few weeks. Ultrasound and MRI demonstrate focal
enlargement of the muscle, with typical sparing of the
internal muscle fibres [50, 52]. T2-WI images show
heterogeneous, increased signal within the affected muscle.
Administration of contrast medium is of limited value
because the enhancement is variable [50].

Palmar fibromatosis (Dupuytren’s disease)

Palmar fibromatosis was originally described in 1831 by
the French physician Dupuytren and is often referred to
as Dupuytren’s disease or contracture. The aetiology of
palmar fibromatosis is still a matter of debate, but it is
thought to represent a benign fibroblastic tumour rather
than a pseudotumour. Other aetiological factors include
trauma, microvascular injury, immunological processes
and hereditary factors [53].

The disease is seen almost exclusively in Caucasians and
is rarely seen in populations of African or Asian descent.

The disease most commonly occurs in patients over
65 years of age. men are three to four times more likely to
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Fig. 17 Examples of pseudomasses due to metabolic diseases. a
Clinical picture of tophaceous gout. Peri-articular soft-tissue swelling
best seen at the proximal interphalangeal joint of the third finger. b
Corresponding plain radiograph showing soft-tissue swelling and
adjacent periosteal new bone formation (arrow). ¢ Ultrasound of
another patient with tophaceous gout at the metacarpophalangeal joint
of the thumb, showing a hypoechoic mass with intralesional
reflections with retro-acoustic shadowing due to monosodium urate
crystal deposition (arrows). d Pseudogout (hydroxyapatite deposition
disease) in another patient. Plain radiograph showing linear and
amorphous calcifications at the joint capsule of the distal interphalan-
geal joint of the index (arrows)

Fig. 18 Bizarre parosteal osteo-
chondromatous proliferation
(Nora’s lesion). a Plain radio-
graph of the finger showing a
turret exostosis at the dorsal
aspect of the proximal phalanx
of the second finger (arrow-
head). b Longitudinal ultra-
sound shows the exostosis
causing focal contour deformity
of the cortical bone (arrow-
heads) with adjacent hypoechoic
cartilage cap (callipers)

Fig. 19 Palmar fibromatosis. a Longitudinal Doppler ultrasound.
Hypoechoic nodule adjacent to the flexor tendon of the palm of the
hand (third ray). b Axial SE TI-WI in another patient shows a
hypointense lesion at the palmar aspect of the thumb (arrow). ¢ Axial
FS SE T1-WI after intravenous administration of gadolinium contrast
medium shows diffuse enhancement (arrow)

be affected than women, and lesions are bilateral in 40—
60% of patients. Patients present clinically with painless
subcutaneous nodules [53]. These nodules may progress
slowly to fibrous cords or bands that attach to and cause
traction on the underlying flexor tendons, resulting in
flexion contractures of the digits. The fourth and fifth digits
are most commonly involved. Patients commonly have
related diseases such as plantar fibromatosis (5-20%),
Peyronie’s disease, and keloid or knuckle pad fibromatosis.

Ultrasound demonstrates hypervascular, hypoechoic
nodules in the palmar subcutaneous tissues, superficial to
the flexor tendons (Fig. 19).
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On MR imaging, there are multiple nodular or cord-like,
superficial soft-tissue masses that arise from the proximal
palmar aponeurosis and extend superficially parallel to the
flexor tendons. Lesion length varies from 10 to 55 mm, and
lesions terminate in either a branching or nodular config-
uration at the level of the distal metacarpal.

The signal intensity of palmar fibromatosis is variable and
related to the cellularity and collagen content of the lesion.
Lesions of low signal intensity on all pulse sequences are
relatively hypocellular and contain abundant dense collagen.
In contradistinction, lesions of intermediate signal intensity on
both T1- and T2-WI are more cellular or mixed, with less
abundant collagen [53]. Lesions with a higher cellular
component have been shown to have a higher local
recurrence rate following local excision. After intravenous
administration of gadolinium contrast medium, hypercellular
lesions enhance more vividly than hypocellular lesions [53].

Knuckle pads

Knuckle pads are caused by focal fibrous thickening
dorsally at the proximal interphalangeal (PIP) or metacar-
pophalangeal (MCP) joint, and may precede the develop-
ment of palmar fibromatosis. They are usually
asymptomatic and imaging features are non-specific. On
MRI, nodular thickening is seen at the dorsal aspect of the
PIP or MCP joint, with intermediate signal intensity
compared with muscle on both pulse sequences and
moderate enhancement [53].

Fibro-osseous pseudotumour

Fibro-osseous pseudotumour is a rare benign lesion that is
characterised by fibroblastic proliferation with foci of
osseous differentiation. The digits are frequently involved,
and because of its aggressive nature, the lesion is often
mistaken for a malignant lesion [54]. Imaging features are
rarely reported and are non-specific.

Conclusion

Knowledge of the normal anatomy and existence and
common presentation of these diseases, in combination
with the relevant clinical findings (clinical history, age,
location and skin changes), enables the radiologist to make
the correct diagnosis in most cases, thereby limiting the
need for invasive procedures. The proposed classification
of these pseudotumours remains arbitrary and is still a
matter of debate.

The imaging approach is often very similar to the
approach to “true” soft-tissue tumoural counterparts. Biop-
sy should be performed only in doubtful cases.
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