
Abstract. Desmoplastic fibroblastoma (also known as
collagenous fibroma) is an uncommon benign fibroblastic/
myofibroblastic neoplasm that primarily arises in the
subcutaneous tissue of upper extremity. Magnetic resonance
imaging reveals a well-defined mass in intimate association
with dense connective tissue and prominent low signal
intensity on all pulse sequences. Peripheral and septal
enhancement is usually seen after intravenous contrast.
Histologically, the lesion is paucicellular and consists of
spindle to stellate-shaped cells embedded in a collagenous
or myxocollagenous stroma with low vascularity. Diffuse
and strong nuclear immunoreactivity for FOS-like antigen
1 seems to be characteristic of desmoplastic fibroblastoma.
Cytogenetic studies have demonstrated the presence of
11q12 rearrangements and an identical t(2;11)(q31;q12)
translocation. This review provides an updated overview of
the clinical, radiological, histological, cytogenetic and
molecular genetic features of desmoplastic fibroblastoma
and discusses the relationship to fibroma of tendon sheath.

Desmoplastic fibroblastoma, also known as collagenous
fibroma, is a rare benign soft-tissue tumor first described in
1995 by Evans (1). It belongs to the fibroblastic/
myofibroblastic tumor group according to the 2020 World

Health Organization Classification of Soft Tissue Tumors
(2). Desmoplastic fibroblastoma can show morphological
overlap with fibroma of tendon sheath (see below). In our
experience, it is sometimes difficult to distinguish between
these two tumor types, especially when examining limited
tissue specimens. This review highlights the clinical,
radiological, histological, cytogenetic and molecular genetic
features of desmoplastic fibroblastoma and discusses the
relationship to fibroma of tendon sheath.

Clinical Presentation

Desmoplastic fibroblastoma has a peak incidence in the fifth
to seventh decades of life, with a male predominance. Few
cases have been encountered in children (3, 4). It typically
presents as a firm, mobile, slow-growing, painless,
subcutaneous mass, often of relatively long duration. Fascial
and skeletal muscle involvement is relatively common.
Desmoplastic fibroblastoma shows a wide anatomic
distribution but occurs most frequently in the upper arm,
shoulder and upper back. The diameter ranges from 1 to 20
cm (median of 3 cm) (5). Simple excision is the treatment of
choice and no local recurrence has been reported (2).

Radiological Features

The radiographic, ultrasonographic and computed
tomographic (CT) features of desmoplastic fibroblastoma are
not specific but magnetic resonance imaging (MRI) features
are relatively characteristic. In our experience, the most
significant differential diagnosis to be considered is desmoid-
type fibromatosis, which may require more aggressive
treatment. It is important to be familiar with the key imaging
features of desmoplastic fibroblastoma for its accurate
diagnosis and appropriate treatment.
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Radiographs may be normal or show a soft tissue mass
without calcification. Although cases of osseous erosion or
invasion have been described (6-9), the underlying bone is
typically normal. Limited experience with ultrasonography
is that it reveals a heterogeneous mass with mixed
echogenicity. Color Doppler examination may display no
significant vascularity (9). CT demonstrates a homogeneous
soft-tissue mass with tissue attenuation similar to that of
skeletal muscle. On MRI, the lesion is well-defined and
adjacent to dense connective tissue. Desmoplastic
fibroblastoma usually exhibits variable amounts of low to
intermediate signal intensity on T1-weighted images
(Figure 1A) and inhomogeneously low to slightly high
signal intensity on T2-weighted images (Figure 1B). On
fluid-sensitive images, the lesion is more heterogeneous,
generally showing a wider spectrum of reduced to
intermediate signal intensity. Contrast-enhanced MRI
demonstrates peripheral and septal enhancement with
patchy areas of homogeneity (9) (Figure 1C). In contrast,
desmoid-type fibromatosis exhibits more infiltrative growth
and more uniform moderate-to-avid enhancement. A
prominent low signal-intensity band on all pulse sequences
can be seen in desmoid-type fibromatosis. We suggest that
the enhancement pattern and the presence of a low signal-
intensity band may be useful to distinguish desmoplastic
fibroblastoma and desmoid-type fibromatosis. To date,
position-emission tomography features for desmoplastic
fibroblastoma have been described in only two cases (9,
10). Integrated positron-emission tomography/CT images
show mild focal fluorodeoxyglucose uptake by the lesion,
with a maximum standardized uptake value of 2.4 and 3.5,
respectively.

Histological and Immunohistochemical
Characteristics

Grossly, desmoplastic fibroblastoma appears as a well-
circumscribed mass with a white to pearl-gray cut surface
(Figure 2A). Histologically, the lesion is hypocellular and
consists of spindle to stellate-shaped cells embedded in an
abundant collagenous or myxocollagenous stroma (Figure 2B).
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Figure 1. Coronal magnetic resonance images of desmoplastic fibroblastoma surrounding the flexor tendon of the third toe in a 46-year-old man.
A: T1-weighted sequence showed a mildly heterogeneous mass with signal intensity similar to or less than that of skeletal muscle. B: T2-weighted
sequence showed that the mass had low signal intensity. C: Contrast-enhanced fat-suppressed T1-weighted sequence revealed mild heterogeneous
internal enhancement with peripheral enhancement.

Figure 2. Histological and immunohistochemical features of
desmoplastic fibroblastoma. A: Gross appearance showing a well-
circumscribed mass with a pearl-gray cut surface. B: The tumor was
hypocellular and consisted of spindled and stellate-shaped cells in a
dense collagenous stroma (hematoxylin and eosin staining, original
magnification ×100). C: The tumor cells showed nuclear
immunoreactivity for FOS-like antigen 1 (original magnification ×200).



Slit-like blood vessels are generally scarce and inconspicuous.
Mitotic figures are uncommon and necrosis is absent.
Immunohistochemically, the tumor cells are positive diffusely
for vimentin and focally for smooth muscle actin. Occasional
cases may exhibit scattered cells that stain for keratin (5).
Immunostains for desmin, S-100 protein, CD34, epithelial
membrane antigen and β-catenin are typically negative.
Notably, diffuse and strong nuclear immunoreactivity for FOS-
like antigen 1 (FOSL1) is seen in desmoplastic fibroblastoma
(Figure 2C), in contrast to the absence of overexpression in
other histological mimics including fibroma of tendon sheath
and desmoid-type fibromatosis (11). Therefore, FOSL1 staining
is an extremely useful adjunct in the diagnosis of desmoplastic
fibroblastoma, particularly in small specimens.

Cytogenetic and Molecular Genetic Features

Only 11 cases of desmoplastic fibroblastoma have been
cytogenetically characterized in the literature (12-18) (Table I).
Desmoplastic fibroblastoma displays mostly simple karyotypes
characterized by one or few chromosomal rearrangements or
numerical aberrations. The long arm of chromosome 11, in
particular 11q12, was involved in almost all cases. Moreover,
we reported a case of desmoplastic fibroblastoma with trisomy

8 as the sole cytogenetic anomaly (18). Notably, an identical
t(2;11)(q31;q12) translocation was detected in two cases (12,
13). We also observed the presence of a 2;11 translocation with
slightly distal breakpoints (2q35 and 11q13) (17) (Figure 3).
These cytogenetic studies strongly suggest that 11q12
rearrangement is characteristic of desmoplastic fibroblastoma.
It is of interest that the same translocation was identified in a
case of fibroma of tendon sheath (19), suggesting a
pathogenetic link between these two entities.

Recently, global gene expression profile and quantitative
real-time polymerase chain reaction have shown that the
functional outcome of 11q12 rearrangement is deregulation

Nakayama et al: Desmoplastic Fibroblastoma (Review)

71

Figure 3. Partial giemsa-trypsin-giemsa (GTG)-banded karyotype showing
a characteristic 2;11 translocation in desmoplastic fibroblastoma.

Figure 4. Histological features of fibroma of tendon sheath. The tumor
consisted of bland spindle cells in a dense collagenous stroma. Slit-like
thin-walled vessels can be seen (hematoxylin and eosin staining,
original magnification ×100).

Table I. Chromosomal changes in desmoplastic fibroblastoma.

Case Age, years/gender Location Karyotype Reference

1 63/M Hand 45,X,t(Y;7)(q12;q35),t(1;6)(q34;q15),-3,der(5)inv(5)(p13q11)add(5) Sciot et al. (12)
(q32),t(8;22)(q11;p11),t(11;20)(q12;q13),add(15)(q24),add(17)(q24)

2 37/M Thigh 46,XY,t(2;11)(q31;q12),t(9;15)(q34;q14) Sciot et al. (12)
3 55/M Supraclavicular 46,XY,t(1;3)(p31;q21),t(2;11)(q31;q12) Bernal et al. (13)
4 44/F Knee 46,XX,add(11)(q12),add(12)(q2) Sakamoto et al.
(14)
5 54/F Knee 46,XX,t(11;17)(q12;p11.2) Maghari et al. (15)
6 58/F Thigh 46,XX,t(10;11)(p15;q12) Macchia et al. (16)
7 61/M Thigh 46,XY,t(2;4;11)(q34;q32;q12) Macchia et al. (16)
8 20/F Preauricular 46,XX,der(5)del(5)(q12q14)ins(5;?)(q32;?),ins(12;?)(q22;?) Macchia et al. (16)
9 77/M Hand 46,XY,t(5;11)(q21;q12) Macchia et al. (16)
10 57/M Thigh 46,XY,t(2;11)(q35;q13)/46,idem,t(5;14)(q15;q22) Nishio et al. (17)
11 63/F Shoulder 47,XX,+8 Nishio et al. (18)

F: Female; M: male.



of FOSL1 expression in desmoplastic fibroblastoma (16). On
the other hand, chromogenic in situ hybridization analysis
revealed no rearrangement of the FOSL1 gene locus in any
cases of desmoplastic fibroblastoma examined (11). Further
studies are required to elucidate the mechanism of FOSL1
overexpression in desmoplastic fibroblastoma.

Fibroma of Tendon Sheath

Fibroma of tendon sheath is a benign fibroblastic/
myofibroblastic tumor that is usually attached to a tendon
(sheath) (20). It has a peak incidence in the third to fifth decades
of life, with a male predominance. Fibroma of tendon sheath
typically presents as a firm, small (usually less than 3 cm), slow-
growing, painless mass in the hand (especially the thumb, index
finger and middle finger). Simple excision is the treatment of
choice but local recurrence is seen in 5-10% of cases (20).

Radiographs are usually normal or may demonstrate a
nonspecific soft-tissue mass. Bone involvement is extremely
uncommon. On MRI, the lesion has low to intermediate signal
intensity on both T1- and T2-weighted images. Areas of
increased signal intensity may be seen in lesions with
components of increased cellularity or myxoid change.
Fibroma of tendon sheath shows a variable enhancement
pattern, ranging from no enhancement to marked enhancement
(21). If fibroma of tendon sheath has a hypointense signal on
all pulse sequences, it may have imaging features that overlap
with those of desmoplastic fibroblastoma.

Histologically, the lesion is well circumscribed and consists
of bland spindle cells embedded in a dense collagenous
stroma. Focal myxoid matrix may be present. There are
characteristic slit-like thin-walled vessels or clefts (Figure 4).
Cytological atypia is generally not seen and mitotic activity
is low. A cellular variant of this tumor has also been described
(22). Immunohistochemically, the tumor cells are positive
diffusely for vimentin and focally for smooth muscle actin.
Notably, nuclear expression of FOSL1 is absent in fibroma
of tendon sheath (11).

Clonal chromosomal aberrations were detected by
cytogenetic analysis in four cases of fibroma of tendon sheath
(19, 23-25) (Table II). These cytogenetic studies suggest that

11q rearrangement may be characteristic of (classic) fibroma
of tendon sheath. To date, no candidate target gene for this
chromosomal rearrangement has been identified. On the other
hand, Carter et al. recently reported that ubiquitin-specific
protease 6 (USP6) (located on 17p13) rearrangements were
found in approximately 67% of cellular fibroma of tendon
sheath but not in classic fibroma of tendon sheath (26). Most
recently, anchored multiplex polymerase chain reaction/next-
generation sequencing revealed pyruvate kinase M1/2,
regulator of chromosome condensation 1, asporin,
collagen type I alpha 1 chain, collagen type III alpha 1 chain
and non-muscle myosin heavy chain 9 as fusion partners for
USP6 in cellular fibroma of tendon sheath (27).

Conclusion

Desmoplastic fibroblastoma is a distinctive benign
fibroblastic/myofibroblastic tumor and its associated prognosis
is excellent with no recurrence. Contrast-enhanced MRI is
especially useful and reveals peripheral and septal
enhancement with varying areas of homogeneity. The use of
FOSL1 immunostaining is a valuable adjunct in the diagnosis
of desmoplastic fibroblastoma. A t(2;11)(q31;q12) translocation
is characteristic of desmoplastic fibroblastoma. The presence
of this balanced translocation has also been reported in a
classic fibroma of tendon sheath. The radiological, histological
and cytogenetic overlap between desmoplastic fibroblastoma
and classic fibroma of tendon sheath suggests that they are
closely related entities. Over the past few years, some novel
fusions involving the USP6 gene have been identified in a
subset of cellular fibroma of tendon sheath. Further studies will
delineate how these lesions should best be classified.
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Table II. Chromosomal changes in fibroma of tendon sheath.

Case Age, years/gender Location Karyotype Reference

1 60/F Finger 46,XY,t(2;11)(q31-32;q12) Dal Cin et al. (19)
2 38/F Hand 46,XX,t(9;11)(p24;q13-14)/46,XX,t(1;20)(p13;q13.1)/46,XX,t(1;2) Nishio et al. (23)

(q21;q35)/46,XX,t(3;16)(p21;q24)
3 63/M Knee 46,XY,del(9)(q?),der(16)add(16)(p11.2)add(16)(q24)/46,XY,t(11;15) Suzuki et al. (24)

(q23;q22)/46,XY,?t(5;14)(q35;q11.2)
4 14/M Hand 46,XY,t(4;10)(p16;q24),add(10)(q22) Rubinstein et al. (25)

F: Female; M: male.
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