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Abstract
This chapter covers a large number of benign 
entities grouped together for convenience 
under the broad categories of fibrous, fibrohis-
tiocytic, and myofibroblastic lesions. Fibrous 
lesions generally demonstrate a conspicuous 
increase in collagen production and varying 
numbers of fibroblastic spindle cells. 
“Fibrohistiocytic,” a somewhat enigmatic 
term, is a general descriptor for tumors con-
taining a combination of spindle cells of puta-
tive fibroblastic, myofibroblastic, and/or 
primitive mesenchymal cell origin and histio-
cytes (bone marrow-derived tissue macro-
phages and dendritic cells). Myofibroblastic 
lesions are composed of spindle cells with 
combined features of smooth muscle cells and 
fibroblasts.

 Keloid

 Clinical Features

Keloid is a benign fibrous tumor resulting from 
an abnormal wound-healing response to cutane-
ous infection and/or injury in susceptible patients, 
particularly those of African descent. It often 
occurs in younger patients, demonstrates a strong 
familial predisposition, and may be solitary or 
multifocal. Keloid typically presents as a well- 
demarcated nodular cutaneous mass, which may 
have an erythematous appearance. Common sites 
include the head and neck, especially earlobes, 
and upper torso, particularly the presternal 
region. Keloids are benign but frequently recur. 
Surgery combined with intralesional corticoste-
roids and cryotherapy is considered first-line 
treatment.

 Pathologic Features

Keloid is a hypocellular dermal-based fibropro-
liferative lesion comprised of prominent thick, 
glassy bundles of collagen fibers and admixed 
bland fibroblasts that extend beyond the point of 
cutaneous injury (Fig.  4.1). Early lesions show 
variable numbers of small vessels, while older 
lesions may contain areas of calcification and/or 
osseous metaplasia. By immunohistochemistry, 
the spindled cells are usually at least focally posi-
tive for SMA, usually exhibiting a membranous 
(tram-track) staining pattern typical of myofibro-
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blasts. HtrA1, a serine protease, may promote 
keloid development by accelerating cell prolifer-
ation and remodeling of keloid-specific extracel-
lular matrix or cell surface molecules (Table 4.1).

 Differential Diagnosis

The main differential diagnosis for keloid is 
hypertrophic scar, although objectively it could 
be argued that keloid is essentially a form of 
hypertrophic scar. In contrast to keloid, hypertro-
phic scars generally are limited to the site of cuta-
neous injury, contain spindle cells oriented 
parallel to the overlying epidermis superficially, 
and do not show prominent thick, glassy bundles 
of collagen fibers. Older lesions of nodular fasci-
itis and dermatofibromas may sometimes contain 
keloidal collagen fibers, but unlike the 
 hypocellular keloid, have cellular areas more 
typical of those entities.

 Fibrous Papule (Angiofibroma)

 Clinical Features

Fibrous papule is a member of the broad and 
diffuse group of superficial angiofibromata that 
includes the so-called acral angiofibromas 
(including acral fibrokeratomas, such as 
acquired digital fibrokeratoma, subungual and 
periungual Koenen tumors of tuberous sclerosis 
complex [TSC], and acquired “garlic clove” 
periungual fibroma), facial angiofibromas of 
TSC (“adenoma sebaceum”), and pearly penile 
papules. Only fibrous papule and digital fibro-
keratoma (next section) will be discussed at 
length, as they are the most commonly encoun-
tered entities within this group and their key his-
topathologic features can, to a large degree, be 
extrapolated to the other lesions with some 
minor differences. In addition to TSC, angiofi-
bromata have been associated with other syn-
dromes including multiple endocrine neoplasia 
(MEN) type 1, Birt-Hogg- Dubé syndrome, and 
Hornstein-Knickenberg syndrome, a phenotypic 
variant of Birt-Hogg- Dubé syndrome. All are 
benign lesions cured by simple excision or 
locally destructive techniques like cryo- or laser 
therapy. Systemic therapies involving mTOR 

Fig. 4.1 Keloid. A 
hypocellular dermal- 
based fibroproliferative 
lesion composed of 
prominent, thick glassy 
eosinophilic collagen 
bundles admixed with 
bland fibroblasts

Table 4.1 Key pathologic features: keloid

Hypocellular fibroproliferative lesion
Prominent thick, glassy bundles of collagen admixed 
with bland fibroblasts
Focal SMA positivity

R. M. Patel et al.
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inhibitors have shown some utility in treating 
lesions associated with TSC.

Fibrous papules (FP) are small dome-shaped 
papules, which usually present on the nose and 
face of adults. Clinically, a melanocytic lesion, 
wart, or basal cell carcinoma are usually sus-
pected. A subset of FP is seen in association with 
tuberous sclerosis, or uncommonly in Birt-Hogg- 
Dubé syndrome, although most appear to be 
sporadic.

 Pathologic Features

All superficial angiofibromata share certain his-
topathologic features, including a dome-shaped 
or papillomatous silhouette, the presence of 
numerous blood vessels, varying amounts of hya-
linized collagen, and spindled-to-stellate-to-mul-
tinucleated “fibroblastic” cells.

Classic examples of FP demonstrate a paucic-
ellular proliferation of stellate-shaped fibroblasts 
within a dense fibrous stroma containing small 
ectatic vessels (Fig.  4.2a). Occasionally, multi-
nucleated cells may be seen (Fig. 4.2b). A variety 
of histopathologic subtypes, including hypercel-
lular, clear cell, pigmented, pleomorphic, granu-
lar cell, inflammatory, and epithelioid variants, 
have been described. Hypercellular FP shows a 
dense infiltrate of round-to-ovoid fibroblasts with 
a nevoid appearance. Clear cell FP contains a 
proliferation of round cells with foamy cyto-
plasm resembling foamy macrophages or epithe-
lial cells with clear cell change (Fig. 4.2c and d). 
The granular cell variant is similar to the clear 
cell variant, but with much coarser intracytoplas-
mic granules (Fig.  4.2e). Pleomorphic FP con-
tains stellate fibroblasts with bizarre 
pleomorphism similar to those seen in pleomor-
phic fibroma, discussed below (Fig.  4.2f). 
Pigmented FP differs only by the presence of 
melanophages within the lesion (Fig.  4.2g). 
Inflammatory FP has the addition of a brisk 
inflammatory infiltrate (Fig.  4.2h). Epithelioid 
fibrous papule contains epithelioid cells with 
abundant eosinophilic cytoplasm (Fig. 4.2i). The 
spindled and stellate cells seen in all variants are 
positive for FXIIIa and negative for S100 protein. 

CD34 positivity has been rarely reported. Other 
nonspecific markers such as CD68 and lysozyme 
may be positive as well. Clinical and histopatho-
logic features are usually sufficient to make the 
diagnosis, and immunostains are rarely required, 
except to rule out entities in the differential diag-
nosis (Table 4.2).

 Differential Diagnosis

Hypercellular FP must be differentiated from a 
melanocytic lesion with melanocytic markers. 
Clear cell FP often resembles foamy macro-
phages, which are diffusely positive for CD163, 
or epithelial neoplasms such as clear  cell squa-
mous cell carcinoma and perhaps metastatic renal 
cell carcinoma, for which keratins and PAX-8 are 
useful. Pleomorphic FP should be differentiated 
from atypical fibroxanthoma and pleomorphic 
dermal sarcoma, both of which have higher cel-
lularity, greater nuclear atypia, and mitotic activ-
ity. Pigmented FP typically demonstrate 
melanocytic hyperplasia and melanophages, sim-
ilar to a melanocytic lesion, but the latter are 
positive for melanocytic markers such as S100 
protein, Melan-A, and MITF. Depending on the 
density of the inflammatory infiltrate seen in an 
inflammatory FP, one might consider a hemato-
lymphoid neoplasm. However, the infiltrate in FP 
is polymorphous with small and large lympho-
cytes, plasma cells, tissue macrophages, and scat-
tered eosinophils and neutrophils. Additionally, 
the identification of the classic fibrous stroma 
and ectatic vessels seen in all FP variants, as well 
as the clinical features, helps to differentiate them 
from histologic mimics.

 Acquired Digital Fibrokeratoma

 Clinical Features

Acquired digital fibrokeratoma, also known as 
acral fibrokeratoma, is a benign entity most com-
monly located on fingers or toes, and less often 
on palms or soles. The clinical presentation is 
that of a solitary elongated or pedunculated 
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Fig. 4.2 Superficial 
angiofibroma. (a) Fibrous 
papule with a dome-shaped, 
paucicellular proliferation of 
stellate- shaped fibroblasts 
within a dense fibrous stroma. 
(b) Occasionally, 
multinucleated cells may be 
seen. (c, d) Clear cell fibrous 
papule containing a 
proliferation of round cells 
with foamy clear cytoplasm 
resembling foamy 
macrophages or epithelial 
cells with clear cell change. 
(e) Granular cell fibrous 
papule is similar to the clear 
cell variant but contains much 
coarser granules. (f) 
Pleomorphic fibrous papule 
contains stellate fibroblasts 
with bizarre pleomorphism. 
(g) Pigmented fibrous papule 
containing melanophages. 
This example is also 
pleomorphic. (h) 
Inflammatory fibrous papule 
has similar features to classic 
fibrous papule with the 
addition of a brisk 
inflammatory infiltrate. (i) 
Epithelioid fibrous papule 
contains epithelioid cells with 
abundant eosinophilic 
cytoplasm. (Images e–i 
courtesy of Dr. Doug Fullen, 
University of Michigan)

a

b

c
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Fig. 4.2 (continued)
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Fig. 4.2 (continued)
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growth with a collarette at the base. Dermoscopic 
evaluation can enhance visualization of the col-
larette and reveal a peripheral erythematous 
region with globular vessels, if this is not evident 
on initial clinical inspection. Generally, the 
lesions are small (5  mm or less), but they may 
become quite elongated, and giant variants have 
been described. A history of trauma is often pres-
ent, but development during immunosuppressive 
therapy has also been noted. Treatment options 
include excision or laser ablation at the base of 
the lesion.

 Pathologic Features

Histopathology reveals hyperkeratosis and acan-
thosis overlying thickened collagen bundles 
arranged along the vertical axis of the lesion. 
Interstitial fibroblasts are noted to course between 
collagen, and a characteristic pseudo-nail is often 
present (Fig. 4.3a and b). Different variants have 
been described, but all demonstrate the character-
istic vertical orientation of collagen bundles. The 
origin of the lesion may be from dermal connec-
tive tissue or from the proximal nail fold and sur-
rounding connective tissue, similar to periungual 
fibromas (Koenen tumor and “garlic clove” peri-
ungual fibroma) (Table 4.3).

 Differential Diagnosis

The differential diagnosis includes cellular digi-
tal fibroma and superficial acral fibromyxoma, 
though both of these entities are more cellular 

and do not have a pseudo-nail. A supernumerary 
digit similarly appears on fingers or toes, classi-
cally on the fifth digit, but is identified by the 
presence of nerve bundles at its base.

 Angiofibroma of Soft Tissue

 Clinical Features

Angiofibroma of soft tissue is a distinct, recently 
described, benign soft tissue tumor with female 
predominance that typically occurs in middle- 
aged adults. Tumors usually present as a slowly 
enlarging painless superficial or deep soft tissue 
mass in the extremities. This lesion only rarely 
recurs after surgical excision.

 Pathologic Features

Angiofibroma of soft tissue is circumscribed but 
unencapsulated. The tumors are variably cellular 
and predominantly comprised of bland- appearing 
spindle cells with scant pale to amphophilic cyto-
plasm, hyperchromatic tapered nuclei, and incon-
spicuous nucleoli. Tumor cells are arranged 
haphazardly within a variable fibromyxoid 
stroma with numerous admixed small thin-walled 
vessels (Fig.  4.4a and b). Scattered tumor cells 
may express EMA (50% of cases) and CD34, and 
SMA may be seen in a subset of cases. These 
tumors are typically negative for S100 protein, 
desmin, and pan-cytokeratin. Angiofibroma of 
soft tissue has a t(5;8)(q15;q13) resulting in an 
AHRR-NCOA2 fusion (Table 4.4).

 Differential Diagnosis

The differential diagnosis for angiofibroma of 
soft tissue is broad and includes benign, interme-
diate, and malignant soft tissue tumors, including 
myxoid dermatofibrosarcoma protuberans, soli-
tary fibrous tumor, myxofibrosarcoma, myxoid 
liposarcoma, cellular angiofibroma, and low- 
grade fibromyxoid sarcoma. Myxoid dermatofi-
brosarcoma protuberans (DFSP) arises in the 

Table 4.2 Key histopathologic features: fibrous papule 
(angiofibroma)

Paucicellular proliferation of stellate-shaped 
fibroblasts within a dense fibrous stroma
Ectatic vessels
Occasionally multinucleated cells
Variants: hypercellular, clear cell, pigmented, 
pleomorphic, epithelioid, granular cell, and 
inflammatory
Stellate cells positive for FXIIIa, variable for CD68 
and lysozyme, negative for S100 protein
  CD34 positivity rare
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dermis, demonstrates fat infiltration, and often 
shows focal areas of conventional dermatofibro-
sarcoma protuberans. Solitary fibrous tumor has 
branching staghorn vessels and is immunoreac-
tive for CD34 and STAT6. Myxofibrosarcoma is 
infiltrative and has more nuclear atypia and 
mitotic activity, and widely spaced curvilinear 
vessels, rather than abundant plexiform vessels. 
Myxoid liposarcoma has a delicate plexiform 
vasculature, less uniform cellularity, lipoblasts, 
and DDIT3 rearrangement. Low-grade fibromyx-

oid sarcoma shows alternating fibrous and myx-
oid zones and is positive for MUC4. Cellular 
angiofibroma is more similar in name than 
 clinicopathologic features. Unlike soft  tissue 

a

b

Fig. 4.3 Acquired 
digital fibrokeratoma. 
(a) Hyperkeratosis and 
acanthosis overlying 
vertically oriented 
collagen bundles. (b) 
Interstitial fibroblasts are 
present between 
collagen bundles

Table 4.3 Key pathologic features: acquired digital 
fibrokeratoma

Epidermal hyperkeratosis and acanthosis
Fibrovascular stroma
Thickened vertically oriented collagen bundles
Characteristic pseudo-nail is often present

R. M. Patel et al.
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angiofibroma, cellular angiofibroma arises most 
often in the genital region; contains thicker, more 
hyalinized blood vessels; and has abnormalities 
of 13q resulting in loss of RB1 expression by 
immunohistochemistry.

 Pleomorphic Fibroma of the Skin

 Clinical Features

First described by Kamino et  al. in 1989, pleo-
morphic fibroma (PF) is a solitary, polypoid cuta-
neous lesion that most commonly arises in the 
extremities of adults. These lesions are asymp-
tomatic, slow growing, and measure from a few 

millimeters up to 1.6 cm in greatest dimension. 
Patients are usually in their third to sixth decades 
of life, and there is a slight female predominance. 
Rare subungual cases have been described. These 
lesions behave in a benign fashion with only rare 
local recurrences reported. PF are cured by sim-
ple excision.

 Pathologic Features

Histopathologically, lesions are small, dome- 
shaped or polypoid, centered in the dermis, 
densely fibrotic, and sparsely to moderately cel-
lular (Fig. 4.5a). Constituent cells are stellate in 
shape and have large, pleomorphic, hyperchro-

Fig. 4.4 Angiofibroma of 
soft tissue. (a) Bland-
appearing spindle cells 
haphazardly arranged within 
a variable fibromyxoid stroma 
in association with small, 
thin-walled vessels. (b) A 
higher power view. (c) A 
transition zone between 
myxoid and more fibrous 
areas

a

b
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matic nuclei. Multinucleated cells may be seen 
(Fig. 4.5b and c). Mitotic figures, including atyp-
ical forms, are rarely encountered. A myxoid 
variant with abundant interstitial mucin has also 
been reported. The pleomorphic cells are positive 
for vimentin and CD34, while desmin and S100 
protein are negative. Reported immunoreactivity 
for Factor XIIIa has been variable, with some 
cases showing positivity in pleomorphic cells, 
and others demonstrating negativity or only 
patchy positivity. A recent study demonstrated 
loss of RB1 on chromosome 13q in pleomorphic 
fibromas and loss of RB1 protein expression by 
immunohistochemistry. These findings indicate 
that PF shares the same genetic abnormalities as 
spindle cell/pleomorphic lipoma and other mes-
enchymal tumors with 13q loss (Table 4.5).

 Differential Diagnosis

Atypical fibrous histiocytoma is usually more 
cellular, has greater levels of nuclear atypia and 
pleomorphism, and demonstrates other typical 

features of a dermatofibroma, such as peripheral 
collagen trapping. Some pleomorphic fibromas 
have scattered adipocytes leading to consider-
ation of an atypical lipomatous tumor in the dif-
ferential. These lesions are very rare in the skin 
and usually spread into the dermis from a deeper- 
seated lesion. The adipocytic foci in PF lack evi-
dence of cytologic atypia and likely represent 
entrapped fat cells. In addition, although rare 
cases of MDM2-positive PFs have been reported, 
FISH is negative for MDM2 amplification. Also, 
atypical lipomatous tumor/well-differentiated 
liposarcoma does not demonstrate RB1 loss. 
Atypical fibroxanthoma and pleomorphic dermal 
sarcoma are usually much more cellular, show 
significantly more cytologic atypia, and have 
greater mitotic activity.

 Gardner-Associated Fibroma

 Clinical Features

Gardner-associated fibroma (GAF) is a benign 
fibrous soft tissue tumor that is associated with 
familial adenomatous polyposis (FAP) and 
desmoid- type fibromatosis. It has a predilection 
for children and adolescents. Approximately 
78% of these lesions appear in the first decade of 
life (mean age, 5 years). There is a slight male 
predominance, and lesions are typically solitary, 

Table 4.4 Key pathologic features: soft tissue 
angiofibroma

Proliferation of bland, uniform spindle cells
Numerous branching thin-walled blood vessels
Variably myxoid to collagenous stroma
t(5;8) resulting in AHRR-NCOA2 gene fusion

cFig. 4.4 (continued)
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arising in the back and paraspinal region. GAF 
serve as a sentinel lesion, helping to identify FAP 
patients who are at a high risk for developing des-
moid fibromatoses.

 Pathologic Features

GAF is a hypocellular proliferation composed of 
haphazardly arranged, thickened collagen fibers 
punctuated by occasional, bland fibroblastic 
spindle cells, small blood vessels, and mast cells 
(Fig. 4.6). Nerves, muscle, and adipose tissue are 
often entrapped at the periphery. The traumatic 
neuroma-like proliferation of nerve twigs of 
nuchal-type fibromas is not seen in GAF.  By 
immunohistochemistry most lesions express 

CD34 and have nuclear immunoreactivity for 
beta-catenin (approximately 64% of cases in the 
largest study). The latter finding indicates dys-
regulation of the Wnt pathway either through 
APC or CTNNB1 mutations (Table 4.6).

 Differential Diagnosis

GAF are benign lesions, which may recur when 
incompletely excised. As noted previously, these 
lesions are associated with desmoid tumors but 
can be separated from them by the latter’s 
increased cellularity arranged in long, intersect-
ing fascicles. The main differential diagnosis is 
with nuchal-type fibroma. These typically arise 
in the cervical region of middle-aged adults, 

Fig. 4.5 Pleomorphic 
fibroma. (a) A polypoid lesions 
composed of a densely fibrotic 
stroma. (b, c) Constituent cells 
are stellate with large 
pleomorphic and 
hyperchromatic nuclei and are 
not uncommonly 
multinucleated. (Images 
courtesy of Dr. Karen Fritchie, 
Mayo Clinic)

a

b
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although other sites may also be involved (sacral 
region, extremities, buttocks). Nuchal-type fibro-
mas are typically solitary lesions that are nearly 

histologically identical to GAF, but are more 
likely to have an increased number of entrapped 
nerve twigs.

cFig. 4.5 (continued)

Table 4.5 Key pathologic features: pleomorphic fibroma 
of the skin

Small, well-circumscribed, dome-shaped, or polypoid 
lesion
Sparsely to moderately cellular with fibrotic collagen
Stellate cells with large hyperchromatic nuclei
  Multinucleated cells may be seen
Pleomorphic cells positive for vimentin and CD34, 
FXIIIa variable
  Desmin and S100 protein negative
  Rb1 loss in pleomorphic cells

Fig. 4.6 Gardner- 
associated fibroma. A 
hypocellular 
proliferation of 
haphazardly arranged 
thickened collagen fibers 
punctuated by scattered 
bland fibroblastic 
spindle cells, occasional 
small blood vessels, and 
scattered mast cells

Table 4.6 Key pathologic features: Gardner-associated 
fibroma (GAF)

Associated with desmoid and FAP (Gardner 
syndrome)
Disorganized, thickened collagen bundles and 
scattered bland spindled fibroblastic cells
Adipose tissue, nerve tissue, and skeletal muscle may 
be entrapped at the periphery
No traumatic neuroma-like areas
Positive for CD34 and nuclear beta-catenin in 64% of 
cases

R. M. Patel et al.
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 Nuchal Fibroma

 Clinical Features

Nuchal-type fibroma (NTF) is a rare fibrocollag-
enous lesion that arises in the posterior neck of 
middle-aged adults with a slight male predomi-
nance. NTF is strongly associated with diabetes 
mellitus (up to 44% of patients). Other sites of 
involvement have been reported, and up to 30% 
of cases include the chest, back, face, and extrem-
ities. Earlier cases of NTF were reported in asso-
ciation with Gardner syndrome. However, the 
clinicopathologic features of NTF are felt to be 
distinct from Gardner-associated fibroma (see 
above). NTF are benign lesions that may locally 
recur after incomplete excision.

 Pathologic Features

NTF is typically a solitary, encapsulated, subcu-
taneous mass composed of a paucicellular prolif-
eration of dense, haphazardly arranged bundles 
of collagen and scattered fibroblast cells, which 
entrap lobules of adipose tissue (Fig.  4.7a). 
Entrapment of adnexal structures and nerve bun-
dles is seen, and there is often a traumatic 
neuroma- like proliferation of small nerve twigs 
at the periphery of the lesion (Fig.  4.7b). 
Constituent spindle cells are positive for CD34 
and negative for actin and desmin. Beta-catenin 
is typically negative. A rare APC gene missense 
mutation and a very rare MUTYH gene polymor-
phism have been reported in one case of extra 
nuchal-type fibroma (Table 4.7).

a

b

Fig. 4.7 Nuchal-type 
fibroma. (a) A 
paucicellular 
proliferation of dense, 
haphazardly arranged 
bundles of collagen 
admixed with scattered 
fibroblast-like cells and 
entrapped lobules of 
adipose tissue. Note the 
similarity to Gardner- 
associated fibroma. (b) 
Traumatic neuroma-like 
area in nuchal-type 
fibroma
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 Differential Diagnosis

NTF may be confused with other fibrocollage-
nous proliferations that contain focal areas of 
adipose tissue. Gardner-associated fibroma is the 
most histopathologically similar lesion. Gardner- 
associated fibroma usually arises in much 
younger patients, shows a predilection for males, 
is less likely to present as multiple lesions, and is 
associated with FAP.  Gardner-associated fibro-
mas are more often associated with nuclear beta- 
catenin positivity. Fibromatoses are more cellular 
and are less likely to arise in the subcutis. Finally, 
elastofibroma is a deeper soft tissue lesion asso-
ciated with abnormal, fragmented elastic fibers 
and typically presents in the scapular region.

 Calcifying Aponeurotic Fibroma

 Clinical Features

Calcifying aponeurotic fibroma is a benign, 
locally infiltrative fibroblastic soft tissue tumor 
with a slight male predominance, which typically 
occurs in children and rarely adults. Lesions 
 usually present as a slowly enlarging, painless 
superficial soft tissue mass of the hands or feet, 
most commonly the palm or fingers. They may 
rarely be found along aponeuroses, tendons, and/
or fascia at other sites, including the thigh, knee, 
arm, and elbow. Radiographic imaging may 
 demonstrate intratumoral mineralization. 
Although calcifying aponeurotic fibroma has a 
good clinical course, local recurrence after 
incomplete surgical excision is common (50% of 
cases). Metastasis and fibrosarcomatous transfor-

mation have been reported in exceptionally rare 
cases. Calcifying aponeurotic fibroma-like 
lesions has been reported in a family with 
Albright’s hereditary osteodystrophy.

 Pathologic Features

The tumors are unencapsulated and poorly cir-
cumscribed, dermal masses that often extend into 
adjacent subcutaneous fat and skeletal muscle 
(Fig.  4.8a). Microscopically, tumors show vari-
able cellularity and are comprised predominantly 
of bland-appearing fibroblastic spindle cells with 
scant eosinophilic cytoplasm, enlarged and 
slightly irregular hyperchromatic nuclei, and 
indistinct nucleoli. Tumor cells are arranged in a 
variety of patterns, including small whorls and 
short fascicles, within a collagenous stroma. The 
central portion of the tumor typically contains 
areas of calcification that are surrounded by epi-
thelioid to chondroid tumor cells (Fig.  4.8b). 
Some cases may contain multinucleated cells and 
foci of bland cartilage. The spindle cells show 
variable SMA, muscle-specific actin, desmin, 
and CD68 staining, but are negative for S100 pro-
tein, beta-catenin, and CD34 expression; carti-
laginous foci may express S100 protein. Rare 
cases may stain with CD34, progesterone recep-
tor, CD57, and EMA. Calcifying aponeurotic 
fibroma has recurrent FN1-EGF fusions 
(Table 4.8).

 Differential Diagnosis

The differential diagnosis for calcifying aponeu-
rotic fibroma includes calcifying fibrous pseudo-
tumor, fibro-osseous pseudotumor of digits, soft 
tissue chondroma, superficial fibromatosis, and 
infantile fibromatosis (lipofibromatosis). 
Although calcifying fibrous pseudotumor, fibro- 
osseous pseudotumor of digits, and calcifying 
aponeurotic tumor may have overlapping clinical 
and morphologic features, specific findings may 
be helpful for diagnosis (see below). In general, 
the presence of central cartilage formation with 

Table 4.7 Key pathologic features: nuchal-type fibroma

Poorly circumscribed mass, 1–8 cm in maximum 
dimension
Hypocellular with dense hyalinized collagen and 
fibroblastic cells
Entrapped lobules of adipose tissue
Traumatic neuroma-like changes
Nuclear beta-catenin positivity rare
Negative for S100, SMA, desmin, and EMA

R. M. Patel et al.
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calcification favors a diagnosis of calcifying 
 aponeurotic fibroma. Conversely, fibromatosis is 
more cellular, only rarely shows calcifications, 
and is not associated with a cartilaginous compo-
nent. While soft tissue chondromas are benign 
cartilaginous soft tissue tumors that may show 
calcification, the presence of an associated spin-
dle cell component favors calcifying aponeurotic 
fibroma. Unlike calcifying aponeurotic fibroma, 
infantile fibromatosis (lipofibromatosis) shows 

Table 4.8 Key pathologic features: calcifying aponeu-
rotic fibroma

Spindled-to-ovoid cells arrayed in parallel fascicles
Epithelioid/chondroid cells surrounding calcified 
zones
Foci of cartilage and multinucleated cells may be seen 
in some cases
Spindle cells show variable SMA, muscle-specific 
actin, desmin, and CD68 positivity, negative for S100 
protein, beta-catenin, and CD34
Recurrent FN1-EGF fusions

a

b

Fig. 4.8 Calcifying 
aponeurotic fibroma. (a) 
A poorly circumscribed, 
superficial soft tissue 
mass extending into 
adjacent subcutaneous 
fat and skeletal muscle. 
(b) Bland fibroblastic 
spindle cells present in 
whorls and fascicles in a 
collagenous stroma in 
association with a 
central calcified zone 
surrounded by a radial 
array of epithelioid to 
chondroid tumor cells
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fascicles of spindle-to-ovoid cells in a myxoid 
background infiltrating atrophic skeletal muscle 
and lipocytes. It has no cartilaginous areas and 
does not calcify.

 Elastofibroma

 Clinical Features

Elastofibroma is a benign soft tissue pseudotumor 
with a strong female predominance that typically 
presents in elderly adults. A familial predisposi-
tion for elastofibroma is seen in up to one third of 
cases. It usually presents as a slowly growing 
painless deep soft tissue mass in the upper back 
near the scapula and may frequently be present 
bilaterally. There is often a prior history of repeti-
tive trauma, such as intense manual labor. Tumors 
do not recur after surgical excision.

 Pathologic Features

Elastofibromas are unencapsulated, poorly cir-
cumscribed hypocellular lesions comprised of 
bland-appearing fibroblastic spindle cells within 
dense collagen that contain bundles of degener-
ated elastic fibers. The elastic fibers have a char-
acteristic serrated and beaded appearance, which 
can be highlighted with an elastic stain (Fig. 4.9a 
and b). Admixed lobules of mature adipose tissue 
may impart a pseudoinfiltrative appearance. The 
spindle cells are variably positive for CD34 and 
negative for SMA, desmin, and S100 protein. A 
variety of chromosomal abnormalities have been 
reported in elastofibroma including alterations to 
chromosome 1, t(8;12)(q22;q24.3), copy gains of 
Xq and t(2;19), and (X;1) rearrangements 
(Table 4.9).

 Differential Diagnosis

The diagnosis of elastofibroma is rarely problem-
atic. Desmoplastic fibroblastoma is perhaps the 
closest mimic, but the stellate cells of this entity 
and the lack of altered elastic fibers allow distinc-

tion. An elastic stain will confirm the diagnosis of 
elastofibroma in problematic cases.

 Desmoplastic Fibroblastoma 
(Collagenous Fibroma)

 Clinical Features

Desmoplastic fibroblastoma (DFB)/collagenous 
fibroma is a slow-growing firm mobile mass that 
rarely causes pain and typically arises in the deep 
subcutaneous tissue, fascia, or skeletal muscle in 
adults. It was probably reported as a variant of a 
fibroma, or other benign mesenchymal tumor in 
the literature, before the seminal description by 
Harry Evans in 1995. Patients are usually in the 
fifth to seventh decades of life, with lesions only 
rarely being reported in children and adolescents. 
Males are affected at least twice as commonly as 
females. Common sites of involvement include 
the upper and lower extremities, and lesions 
rarely arise in the head and neck region.

 Pathologic Features

Most DFB are well-circumscribed, paucicellular, 
and composed of distinct, stellate, and bipolar 
spindle cells, which are widely spaced within a 
myxocollagenous stroma and demonstrate little 
to no atypia or mitotic activity (Fig. 4.10a and b). 
Immunohistochemistry is rarely helpful in mak-
ing the diagnosis, with at most focal immunore-
activity for SMA and muscle specific actin. 
Stains for CD34, desmin, and S100 protein are 
negative. Rare cytokeratin positive cells may be 
seen. Recently, it has been reported that DFB is 
positive for FOSL1, a member of the FOS family 
encoding leucine zipper proteins, by immunohis-
tochemistry, distinguishing this lesion from 
fibroma of tendon sheath, a morphologic mimic. 
Genetic abnormalities involving 11q12 are 
reportedly common in DFB. Though abnormali-
ties involving 11q have also been reported in 
fibroma of tendon sheath, it is uncertain whether 
this finding is indicative of a close link between 
the two lesions (Table 4.10).
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 Differential Diagnosis

A variety of benign and low-grade malignant 
mesenchymal tumors are in the differential diag-

noses. The differential of elastofibroma is dis-
cussed above. Fibromatoses are more cellular 
and have a distinct fascicular growth pattern, 
infiltrate surrounding tissues, and may have scat-
tered perivascular lymphocytes. Low-grade 
fibromyxoid sarcoma is more cellular, demon-
strates distinct abrupt transition between hyper-
cellular myxoid areas and more hypocellular 
fibrotic areas, and is positive for MUC4. 
Calcifying fibrous pseudotumor affects young 
adults and children and typically contains psam-

a

b

Fig. 4.9 Elastofibroma. 
(a) Bland-appearing 
fibroblastic spindle cells 
within dense collagen 
containing bundles of 
degenerated elastic 
fibers with a 
characteristic serrated 
and beaded appearance. 
(b) Elastic stain 
highlighting fibers in 
black

Table 4.9 Key pathologic features: elastofibroma

Fibroblasts, collagen, and degenerating elastic fibers
Elastic fibers with serrated or beaded appearance
Elastic fibers stain with elastic stain, fibroblasts 
variably CD34-positive
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momatous calcifications and a lymphoplasma-
cytic infiltrate. Hypocellular or myxoid variants 
of neurofibroma may resemble DFB, but there is 
usually a characteristic combination of fine col-
lagen fibers with bland spindle cells with wavy 
buckled nuclei and scattered mast cells. 
Neurofibromas are also strongly and diffuse pos-
itive for S100 protein unlike DFB. Older lesions 
of nodular fasciitis may become hyalinized and 
somewhat more paucicellular. However, typical 
cellular areas of nodular fasciitis with a tissue 

a

b

Fig. 4.10 Desmoplastic 
fibroblastoma 
(collagenous fibroma). 
(a) Well-circumscribed, 
paucicellular lesion 
composed of distinct, 
widely spaced, stellate 
to bipolar spindle cells. 
(b) Higher-power view 
of stellate cells in a 
dense myxocollagenous 
to collagenous stroma

Table 4.10 Key pathologic features: desmoplastic fibro-
blastoma (collagenous fibroma)

Abundant hypovascular myxocollagenous or 
collagenous stroma
Low to moderately cellular proliferation of  
uniformly distributed bipolar-to-stellate cells with 
small nucleoli
No significant atypia; mitoses uncommon
Positive for FOSL1 and focally positive for SMA and 
muscle specific actin; negative for S100, CD34, 
desmin, and EMA. Rare keratin-positive cells may 
sometimes be seen
t(2;11)(q31;q12) reportedly common
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culture-like growth pattern, myxoid degenera-
tion, and extravasated erythrocytes are usually 
present to allow distinction.

 Sclerotic Fibroma (Storiform 
Collagenoma)

 Clinical Features

Sclerotic fibroma (SF) is a distinctive benign 
cutaneous fibrous lesion that typically presents as 
a slow-growing, firm, skin-colored to hyperpig-
mented solitary nodule. It may arise in any part of 
the body, but the head and neck region and arms 
are commonly affected. Adults are typically 
affected with no gender preference. Multiple 
lesions are a marker of Cowden syndrome (a 
member of PTEN hamartoma tumor syndrome, 
which also includes Bannayan-Riley-Ruvalcaba 
syndrome, PTEN-related Proteus syndrome, and 
Proteus-like syndrome). These lesions may also 
be sporadic. Simple excision is curative.

 Pathologic Features

SF is a well-demarcated, hypocellular dermal 
nodule made up of sclerotic collagen with exten-
sive clefting artifact and containing a storiform 
proliferation of bland spindle cells (Fig. 4.11a). 
The storiform pattern is so extensive as to impart 
a “plywood-like” pattern, which has led some to 
describe these as plywood fibromas (Fig. 4.11b). 
Cases with bizarre multinucleated giant cells, 
myxoid change, and high cellularity have also 
been described. By immunohistochemistry the 
spindle cells express Factor XIIIa and SMA, and 
to a lesser extent CD34 (Table 4.11).

 Differential Diagnosis

The differential diagnoses include sclerotic neu-
rofibroma and dermatofibroma and hypocellular 
fibroma of tendon sheath. Unlike SF, neurofi-
broma is composed of S100 protein-positive 
spindle cells with wavy, buckled nuclei in asso-

ciation with collagen bundles and mast cells. 
Dermatofibroma may be distinguished from SF 
by the presence of features typical of the former 
including secondary elements (e.g., hemosiderin 
and foam-laden cells, Touton-type giant cells, 
etc.), peripheral collagen trapping, and epidermal 
hyperplasia. Fibroma of tendon sheath has cleft-
ing artifact similar to SF, but the former does not 
arise in the dermis, is usually intimately associ-
ated with tendon sheaths, has characteristic slit- 
like vessels, and resembles burnt-out nodular 
fasciitis at least focally.

 Fibrous Hamartoma of Infancy

 Clinical Features

Fibrous hamartoma of infancy (FHI) is a rare 
soft tissue lesion, which typically affects infants 
and young children. Classically, lesions involve 
the axilla, back, or upper arm, but unusual loca-
tions including the scrotum, chest wall, thigh, 
breast, forearm, abdominal wall, buttock, 
cheek, scalp, hip, and orbit have been reported. 
There is a strong male predominance, and the 
mean patient age is 15 months. Approximately 
20% of cases may arise congenitally. These 
lesions are benign, with only local recurrences 
(15% of cases) reported and no metastases.

 Pathologic Features

Histopathologically, these lesions display a clas-
sic triphasic morphology: fibrous bands com-
posed of bland spindle-shaped fibroblasts and 
myofibroblasts in fascicles separated by colla-
gen; more cellular, immature, round to spindled 
cells in a myxoid matrix; and variable amounts of 
mature adipose tissue (Fig.  4.12a–d). A recent 
large study from the Mayo Clinic reported cases 
with a resemblance to giant cell fibroblastoma 
and two tumors with sarcomatous features. The 
one sarcomatous case with follow-up showed the 
patient to be alive and well after radical resection 
4 years after presentation. Fibroblastic cells are 
SMA-positive, but mesenchymal cells are nega-
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tive. The fibroadipose tissue is positive for S100, 
and sclerotic zones are CD34-positive. Little is 
known about the genetic events which cause this 
lesion. Small numbers of cases have been 
reported to show cytogenetic abnormalities, 
including complex karyotypes involving gains 
and losses of multiple chromosomes, a complex 
t(6; 12;8) (q25;q24.3;q13) and a reciprocal t(2;3) 
(q31;q21). The latter findings suggest that these 
lesions are neoplasms rather than hamartomas 
(Table 4.12).

a

b

Fig. 4.11 Sclerotic 
fibroma (storiform 
collagenoma). (a) A 
well-demarcated 
hypocellular dermal 
nodule made up of a 
storiform proliferation 
of bland spindle cells 
embedded in sclerotic 
collagen with extensive 
clefting artifact. (b) The 
pattern of the stroma 
imparts a “plywood- 
like” pattern

Table 4.11 Key pathologic features: sclerotic fibroma

Polypoid, well-circumscribed lesion with abundant 
collagen
“Plywood-like” clefting artifact
Bland spindle cells in prominent storiform growth 
pattern
Myxoid change, multinucleated giant cells, and high 
cellularity may be seen
FXIIIa, SMA, and CD34 (variable)-positive; desmin, 
cytokeratin, and S100 protein are negative
Lesions associated with Cowden syndrome have loss 
of PTEN (10q23.3)
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Fig. 4.12 Fibrous hamartoma of infancy. (a) Triphasic 
morphology consisting of fibrous bands composed of 
bland spindle cells, primitive spindled-to-ovoid mesen-
chymal cells, and variable amounts of mature adipose tis-
sue. (b) High-power view of the three components of 

fibrous hamartoma: fibrous bands containing bland spin-
dle cells, primitive mesenchymal cells, and adipose tissue. 
(c) High-power view of spindled-to-ovoid primitive mes-
enchymal cells. (d) An example of fibrous hamartoma 
with more adipose tissue

a

b
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 Differential Diagnosis

The differential is broad and includes tumors 
with varying amounts of adipose tissue, fibrous 
tissue, and primitive-appearing spindle cells. 
These lesions include lipofibromatosis, so-called 
lipofibromatosis-like neural tumor and maturing 

Table 4.12 Key histopathologic features: fibrous hamar-
toma of infancy

Classic triphasic morphology:
  Bland fibroblastic myofibroblastic cells in fascicles
  Myxoid nodules with primitive spindled to stellate 

cells
  Varying amounts of adipose tissue

c

d

Fig. 4.12 (continued)
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lipoblastoma. Lipofibromatosis occurs on the 
distal extremities. “Lipofibromatosis-like neural 
tumor” has S100 protein-positive spindle cells 
and NTRK1 rearrangement. Lipoblastoma tends 
to be circumscribed and has PLAG1 rearrange-
ments. The predominantly fibroblastic lesions in 
the differential include fibromatosis, myofi-
broma, and calcifying aponeurotic fibroma. 
Fibromatosis lacks the triphasic appearance, and 
many cases have nuclear beta-catenin localiza-
tion. Myofibroma has a biphasic appearance with 
dark- and light-staining areas. Calcifying apo-
neurotic fibroma has zones of calcification sur-
rounded by epithelioid to chondroid cells. Those 
rare cases with sarcomatous areas need to be dis-
tinguished from infantile fibrosarcoma and spin-
dle cell rhabdomyosarcoma by documenting the 
absence of ETV6 rearrangement and myogenin or 
MyoD1 expression, respectively.

 Infantile Digital Fibroma (Inclusion 
Body Fibromatosis)

 Clinical Features

Infantile digital fibroma/fibromatosis (IDF) is a 
benign myofibroblastic proliferation described in 
1965 by Reye, also known as Reye’s tumor or 
inclusion body fibromatosis. IDF occurs as small 

(<2  cm), dome-shaped, non-tender, single, or 
multiple nodules on the fingers and, less com-
monly, toes. The lesion favors the dorsal or lat-
eral aspect of the distal digit, with the second to 
fifth digits most commonly affected. Involvement 
of the thumb or great toe is exceptional. Nearly 
all lesions present before the age of 3 years with 
most presenting within the first year of life.

Although there is a high rate of recurrence fol-
lowing surgery (up to 74%), IDF carries an excel-
lent prognosis. Interestingly, many lesions will 
spontaneously regress given adequate time. 
Therefore, in the absence of rapid growth or func-
tional impairment, some authors suggest expectant 
management. Additionally, intralesional cortico-
steroids may be helpful in the treatment of IDF.

 Pathologic Features

On histopathology, IDF is a poorly circum-
scribed, uniform proliferation of bland fibroblasts 
within a dense collagenous stroma. This dermal- 
based proliferation surrounds adnexal structures 
and extends into the deep dermis and subcutis 
(Fig. 4.13a and b). On closer inspection, charac-
teristic small round eosinophilic inclusions of 
variable size (3–15 microns) are present within 
the cytoplasm of fibroblasts, separated from the 
nucleus by a thin clear zone (Fig.  4.13c). 

Fig. 4.13 Infantile digital 
fibroma (inclusion body 
fibromatosis). (a, b) A poorly 
circumscribed, uniform 
proliferation of bland 
fibroblasts within a dense 
collagenous stroma. (c) 
Characteristic small round 
eosinophilic inclusions of 
variable size (3–15 microns) 
are present within the 
cytoplasm of fibroblasts, 
separated from the nucleus by 
a thin clear zone. (d) 
Inclusions are highlighted on a 
trichrome special stain

a
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c

d

b
Fig. 4.13 (continued)
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Inclusions may be numerous or rare, in which 
case trichrome staining may be helpful in high-
lighting them (Fig. 4.13d). On ultrastructural and 
immunohistochemical examination, these inclu-
sions have been shown to be densely packed actin 
microfilaments (Table 4.13).

 Differential Diagnosis

The differential diagnosis includes palmoplantar 
fibromatosis, which lacks the characteristic 
eosinophilic inclusions. Benign digital fibromas 
(superficial acral fibromyxoma or cellular digital 
fibroma) may also be considered, but these 
lesions are typically seen in older patients and 
demonstrate diffuse CD34 immunoreactivity.

 Plaque-Like CD34-Positive Dermal 
Fibroma

 Clinical Features

Plaque-like CD34-positive dermal fibroma is a 
benign dermal spindle cell neoplasm first 
described by Rodriguez-Jurado and colleagues in 
2004 as “medallion-like dermal dendrocyte ham-
artoma.” Lesions are acquired or congenital, well-
demarcated, slightly pigmented, indurated annular 
plaques that can affect any age group and arise at 
any anatomic site, with a slight female predomi-
nance. Clinical diagnoses typically included der-
matofibroma, atrophic and plaque- like DFSP, and 
cutis laxa. There has been controversy regarding 
whether this is a neoplastic or hamartomatous 
lesion, or neither. However, recent work suggests 
that this is a neoplastic fibroblastic proliferation. 
This lesion is completely benign and cured by 
simple excision. Recurrence and malignant trans-
formation have not been reported.

 Pathologic Features

Lesions are composed of a band-like prolifera-
tion of bland, spindled fibroblasts in the mid to 
upper dermis. A grenz zone may be present, and 
extension into the subcutis is rare (Fig.  4.14a). 
Spindle cells in the superficial dermis are arrayed 
perpendicular to the epidermis, while deeper 
 constituent cells take on a more storiform growth 
pattern. In areas, spindle cells are concentrically 
arrayed around the numerous capillaries. There is 
a paucity of elastic fibers, which may occasion-
ally be entirely absent. Atypia is not appreciated, 
and mitoses are inconspicuous. A hypocellular 
variant of plaque-like CD34-positive dermal 
fibroma has been described. By immunohisto-
chemistry the spindle cells are strongly and dif-
fusely positive for CD34 and fascin (Fig. 4.14b). 
Immunoreactivity for SMA and FXIIIa is incon-
sistent at best (Table 4.14).

 Differential Diagnosis

The differential diagnoses of plaque-like CD34- 
positive dermal fibroma include plaque-like and 
atrophic dermatofibrosarcoma protuberans, 
 fibroblastic connective tissue nevus, diffuse neu-
rofibroma, and dermatomyofibroma. Plaque-like 
and atrophic variants of dermatofibrosarcoma 
protuberans demonstrate clinical features similar 
to plaque-like CD34-positive dermal fibroma. 
The former entities are usually less well circum-
scribed both clinically and histopathologically, 
while the latter has a distinctly band-like, well- 
delineated proliferation within the papillary and 
upper reticular dermis. The perpendicular 
arrangement of superficial tumor cells alternating 
with parallel arrangement of deeper  tumor cells 
of CD34-positive dermal fibroma is not seen in 
dermatofibrosarcoma protuberans. In difficult 
cases molecular studies for the COL1A1-PDGFB 
gene fusion allow for distinction between derma-
tofibrosarcoma protuberans and plaque-like 
CD34-positive dermal fibroma.

Fibroblastic connective tissue nevus also has a 
plaque-like clinical appearance and presents on the 
trunk of young adults and children but is composed 

Table 4.13 Key pathologic features: infantile digital 
fibroma

Poorly circumscribed, uniform proliferation of bland 
fibroblastic cells in dense collagenous stroma
Lesional cells have round eosinophilic 
intracytoplasmic inclusions (3–15 microns)
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of short fascicles of spindle cells present in a hap-
hazard pattern involving the full thickness of the 
reticular dermis. Adnexal structures, vessels, and 

nerves may be entrapped, and there is often mature 
adipose tissue in the reticular dermis. The epider-
mis overlying the lesion is typically hyperplastic, 
unlike the epidermis in plaque-like CD34-positive 
dermal fibroma. Diffuse neurofibromas typically 
have more haphazardly arranged spindle cells in 
association with dermal collagen bundles and mast 
cells. Constituent cells have wavy and buckled, 
dark nuclei. Neurofibromas are positive for S100 
protein. Unlike plaque-like CD34-positive dermal 
fibroma, dermatomyofibroma contains horizon-
tally arranged, densely packed bundles and fasci-
cles of bland spindle cells and is CD34-negative.

a

b

Fig. 4.14 Plaque-like 
CD34+ dermal fibroma. 
(a) A band-like 
proliferation of bland 
spindled fibroblastic 
cells in the mid to upper 
dermis beneath a grenz 
zone. Spindle cells in 
the superficial dermis 
are arrayed 
perpendicular to the 
epidermis (shown here), 
while deeper constituent 
cells take on a more 
storiform growth 
pattern. (b) CD34 
immunostain is diffusely 
positive in the spindle 
cells. (Images courtesy 
of Dr. Thomas Mentzel, 
Dermatopathology 
Bodensee, 
Friedrichshafen, 
Germany)

Table 4.14 Key pathologic features: plaque-like CD34- 
positive dermal fibroma

Well-circumscribed spindle cell proliferation in 
papillary and reticular dermis with grenz zone
Cells oriented perpendicularly in superficial portions 
and parallel in deeper portion with respect to the 
epidermis
Diminished or absent elastic fibers
Scattered capillary vessels throughout
Rare mitotic figures and no atypia
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 Dermatomyofibroma

 Clinical Features

Dermatomyofibroma is an uncommon benign 
soft tissue tumor with a slight female predomi-
nance that typically occurs in young to middle- 
aged adults. Tumors usually present as slowly 
growing, painless cutaneous nodules or plaques 
involving the head and neck, thorax, or abdomen. 
These tumors only very rarely recur after surgical 
excision, even when incompletely excised. 
Rarely dermatomyofibroma may arise in children 
and be quite large or multicentric.

 Pathologic Features

Microscopically, tumors are relatively hypocel-
lular and comprised of bland-appearing fibro-

blastic/myofibroblastic spindle cells arranged in 
fascicles parallel to the epidermis within a col-
lagenous stroma. Tumors are usually confined to 
the dermis but may rarely show focal involve-
ment of the superficial subcutaneous fat 
(Fig.  4.15a). No significant cytologic atypia, 
mitotic activity, or necrosis is present (Fig. 4.15b). 
Tumor cells in early lesions express SMA, but 
older lesions are negative for this marker, as well 
as S100 protein, desmin, and CD34. Elastic stains 
often demonstrates increased numbers of fibers 
(Table 4.15).

 Differential Diagnosis

The primary differential diagnosis is with fibro-
blastic connective tissue nevus, but other entities 
in the differential include fibrous histiocytoma, 
leiomyoma, dermatofibrosarcoma protuberans, 

Fig. 4.15 Dermatomyofibroma. (a) A dermal-based, 
fibroblastic/myofibroblastic spindle cell proliferation 
arranged in horizontal fascicles (parallel to the epidermis) 

within a collagenous stroma. (b) The bland fibroblastic 
and myofibroblastic cells are devoid of atypia, mitoses, 
and necrosis

a
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fibrous hamartoma of infancy, superficial fibroma-
tosis, and hypertrophic scar. Fibroblastic connec-
tive tissue nevus has shorter fascicles of spindle 
cells, often in association with  collections of adi-
pocytes in the reticular dermis, epidermal papillo-
matous hyperplasia, and usually CD34 expression. 
In some cases, the distinction can be very difficult 
but is of little consequence. Benign fibrous histio-
cytoma lacks the parallel fascicular pattern and 
demonstrates collagen trapping. Leiomyoma has 
an intersecting fascicular pattern of spindle cells 
with abundant eosinophilic cytoplasm, blunt-
ended nuclei with perinuclear vacuoles, and SMA 
positivity. Dermatofibrosarcoma protuberans has a 
tight storiform proliferation of  spindle cells and 
broad “honeycomb” infiltration of the subcutis. 
Unlike dermatomyofibroma, fibrous hamartoma 
arises in infants and young children and demon-
strates triphasic histomorphology with immature 
mesenchymal spindle cells and bands of fibrocol-
lagenous tissue and adipose tissue. Superficial 
fibromatoses are multinodular and hypercellular 

and lack the parallel arrangement of spindle cells. 
Hypertrophic scars have effacement of the rete 
pegs in the overlying epidermis, more conspicuous 
vertically oriented blood vessels, and may contain 
keloidal collagen.

 Fibroblastic Connective Tissue 
Nevus

 Clinical Features

Fibroblastic connective tissue nevus (FCTN) 
most commonly presents in children but can 
affect a wide age range, including middle-aged 
adults. Women are affected about twice as com-
monly as men. Lesions typically present as a 
plaque involving the trunk, extremities, or head 
and neck. Agminate and congenital cases have 
been reported. FCTN is a benign lesion without 
risk of recurrence or metastasis, even in cases 
with positive margins.

 Pathologic Features

The overlying epidermis is papillomatous in the 
majority of cases (Fig.  4.16a). FCTN is poorly 
circumscribed and comprised of short intersect-
ing fascicles of bland fibroblastic/myofibroblas-
tic spindle cells present primarily in the reticular 

b
Fig. 4.15 (continued)

Table 4.15 Key pathologic features: dermatomyofibroma

Hypocellular lesion of bland-appearing fibroblastic/
myofibroblastic spindle cells in fascicles parallel to the 
epidermis
Collagenous stroma
Rarely and only focally involves the subcutis
No atypia, mitoses, or necrosis
Only early lesions positive for SMA
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dermis with frequent extension into the subcutis 
(Fig. 4.16b). Collections of adipocytes within the 
reticular dermis are also present in the majority 
of cases. Mitotic activity and cytologic atypia are 
typically absent. By immunohistochemistry, 
most are CD34-positive and roughly half show 
some expression of SMA, while S100 and des-
min are negative (Table 4.16).

 Differential Diagnosis

FCTN has a broad differential diagnosis, the 
most important of which includes dermatomyofi-
broma, plaque-like CD34-positive dermal 
fibroma, pilar leiomyoma, dermatofibrosarcoma 
protuberans, and lipofibromatosis. The differenti-
ating features of dermatomyofibroma are 
addressed above. Plaque-like CD34-positive der-
mal fibroma has a similar clinical presentation 
but typically has an atrophic rather than papillo-
matous epidermis. Also, the spindle cell prolifer-
ation of plaque-like CD34-positive dermal 
fibroma is usually restricted to the papillary and 
superficial reticular dermis, with vertical orienta-
tion of the spindle cells in the papillary dermis. 
Unlike in FCTN, collections of adipocytes in the 
reticular dermis are not a feature. Pilar leiomy-
oma is distinguished from FCTN by its dermal 

a

b

Fig. 4.16 Fibroblastic 
connective tissue nevus. 
(a) Papillomatous 
epidermis with 
underlying poorly 
circumscribed reticular 
dermal spindle cell 
proliferation that 
infiltrates into the 
subcutis. (b) The spindle 
cell proliferation is 
composed of short 
intersecting fascicles of 
bland fibroblastic/
myofibroblastic cells 
present primarily in the 
reticular dermis. Note 
also collections of 
adipocytes within the 
reticular dermis

Table 4.16 Key pathologic features: fibroblastic connec-
tive tissue nevus

Poorly circumscribed lesion of short fascicles of bland 
fibroblastic/myofibroblastic spindle cells in the 
reticular dermis
Adipocytes within the reticular dermis
Frequent extension into the subcutis
No significant mitotic activity or cytologic atypia
CD34-positive, focal SMA immunoreactivity in half 
of cases, and negative for S100 protein and desmin
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proliferation of intersecting fascicles of spindle 
cells with abundant eosinophilic cytoplasm and 
cigar-shaped nuclei with perinuclear vacuoles. 
There is diffuse expression for SMA and variable 
desmin positivity. Dermatofibrosarcoma protu-
berans is composed of a tighter, more storiform 
proliferation of mildly atypical CD34-positive 
spindle cells involving the entire dermis and 
extending into the subcutis with a “honeycomb” 
pattern of infiltration. Lipofibromatosis has simi-
lar clinical features to FCTN but demonstrates 
biphasic histology consisting of spindle cells 
arranged in fascicles and with abundant adipose 
tissue infiltrating through skeletal muscle.

 Superficial Fibromatoses

 Clinical Features

Fibromatoses are a large group of benign, though 
sometimes locally aggressive, soft tissue tumors 
that occur across a wide age spectrum. In general, 
fibromatoses are subdivided into superficial (fas-
cial) and deep types. Superficial fibromatoses 
usually occur in older adults without gender pre-
dilection and present as a slowly enlarging, mul-
tinodular soft tissue mass of the hands, feet, or 
penis. Palmar and plantar fibromatoses are also 
known as Dupuytren contracture and Ledderhose 
disease, respectively, while penile fibromatosis is 
also known as Peyronie disease. They have an 
autosomal dominant inheritance pattern with 
incomplete penetrance. While superficial fibro-
matoses have a benign clinical course, local 
recurrences after surgical excision are common, 
and other nonsurgical approaches may show vari-
able efficacy. In contrast to superficial fibromato-
ses, deep fibromatoses (also known as 
desmoid-type fibromatoses) usually occur in 
younger adults and present as a slow-growing 
deep soft tissue mass in the extremities or trunk 
or intra-abdominally. In addition, a subset of 
patients with intra-abdominal deep fibromatoses 
may have familial adenomatous polyposis (FAP) 
syndrome and, thus, manifest other syndromic 
features, including intestinal polyposis, osteo-
mas, and Gardner-associated fibromas (Gardner 

syndrome). In general, deep fibromatoses may 
show a more aggressive clinical course, with fre-
quent local recurrences after surgical excision 
and occasional deaths despite multimodal thera-
peutic approaches (i.e., systemic chemotherapy, 
radiation therapy, etc.). There is an increasing 
trend for avoiding surgery unless medically 
necessary.

 Pathologic Features

Superficial fibromatoses are multinodular, unen-
capsulated, but relatively circumscribed tumors 
(Fig. 4.17a). Deep fibromatoses are often poorly 
circumscribed and demonstrate prominent local 
infiltration of adjacent soft tissue and/or visceral 
organs. Microscopically, fibromatoses are vari-
ably cellular and comprised predominantly of 
bland-appearing fibroblasts/myofibroblasts with 
scant eosinophilic to amphophilic cytoplasm, 
tapered vesicular nuclei that have undulating 
nuclear membranes, and inconspicuous nucleoli. 
Tumor cells are arranged in long, intersecting 
fascicles within a collagenous stroma containing 
thin-walled curvilinear vessels with frequent 
associated mild perivascular lymphocytic inflam-
mation and edema (Fig. 4.17b). Plantar fibroma-
toses, particularly those in younger patients, may 
be relatively hypercellular, with focally increased 
cytologic atypia, scattered multinucleated cells, 
and/or mitotic activity (Fig. 4.17c and d). In con-
trast, a subset of superficial fibromatoses, partic-
ularly those involving the hands or penis, may be 
relatively hypocellular with hyalinized stroma 
(Fig.  4.17e). Tumor cells typically express 
smooth muscle and/or muscle-specific actin and 
are negative for S100 protein, CD34, desmin, and 
pan-cytokeratin expression. Sporadic deep fibro-
matoses show recurrent somatic activating 
CTNNB1 mutations, whereas FAP-associated 
deep fibromatoses demonstrate inactivating APC 
mutations with somatic loss of heterozygosity; as 
such, beta-catenin immunostains usually show 
strong and diffuse nuclear accumulation in deep 
fibromatoses. Nuclear positivity for beta-catenin 
is seen in approximately 50% of superficial fibro-
matoses and is typically focal. Gains of whole 

R. M. Patel et al.



121

Fig. 4.17 Superficial fibromatoses. (a) Tumors are multi-
nodular, unencapsulated, but relatively circumscribed. (b) 
An example of palmar fibromatosis composed of a vari-
ably cellular proliferation of bland-appearing fibroblastic 
spindle cells arranged in long, intersecting fascicles set 
within a collagenous stroma. (c) Some cases, particularly 

plantar fibromatosis in younger patients, may be some-
what more cellular. Thin-walled vessels with mild peri-
vascular inflammation are noted in both b and c. (d) 
Multinucleated cells are relatively common in plantar 
fibromatosis. (e) Some cases, particularly those involving 
the penis, may be hypocellular

a

b
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c

d

Fig. 4.17 (continued)
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chromosomes 7 and 8 are seen in palmar fibro-
matoses, and gains of 8 and 14 are present in 
plantar fibromatoses. Palmar fibromatoses may 
also demonstrate abnormalities involving 
14q11.2 and 7p14.1 (Table 4.17).

 Differential Diagnosis

The primary differential diagnosis of superficial 
fibromatosis is with fibroma of tendon sheath. 
Fibroma of tendon sheath is typically less cellular 
and lacks the fascicular growth pattern of fibro-
matosis. Cellular examples of fibroma of tendon 
sheath do not have long fascicles, as discussed 
above. Calcifying aponeurotic fibromas also pres-
ent in acral surfaces, but have distinct calcified 
and chondroid areas. Dermatomyofibroma and 
fibroblastic connective tissue nevus do not typi-
cally involve acral sites or the penis and are pri-
marily located in the dermis. Both superficial 
acral and deep (desmoid) fibromatoses do not 
typically involve the dermis. Cellular fibrous his-
tiocytoma has a central fascicular growth pattern 

eFig. 4.17 (continued)

Table   4.17 Key pathologic features: superficial 
fibromatoses

Long fascicles of fibroblasts and myofibroblasts in a 
collagenous stroma
Focally SMA and muscle-specific actin-positive, nuclear 
beta-catenin positive in 50% of cases (focal)
  Palmar fibromatosis (Dupuytren contracture)
   Relatively hypocellular
    Gains of whole chromosomes 7 and 8 and 

abnormalities involving 14q11.2 and 7p14.1
  Plantar fibromatosis (Ledderhose disease)
    Relatively hypercellular, especially in younger 

patients
    Focal increased cytologic atypia, multinucleated 

cells, and/or mitoses
   Gains of whole chromosomes 8 and 14
  Penile fibromatosis (Peyronie disease)
    Relatively hypocellular with prominent hyalinized 

stroma
Key pathologic features: deep fibromatoses
  Same histologic features as with superficial 

fibromatosis
  May have variable stromal myxoid change
  Somatic cases with activating CTNNB1 mutations, 

FAP-associated cases with inactivating APC 
mutations

   Nuclear beta-catenin diffusely present in most cases
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resembling fibromatosis, but the peripheries show 
typical features of conventional fibrous histiocy-
toma, such as storiform growth and peripheral 
collagen trapping. Synovial sarcoma can present 
in the peripheral extremities, but unlike fibroma-
tosis is composed of plumper spindle cells with 
overlapping nuclei, often has a staghorn vascula-
ture, is positive for TLE, is usually focally posi-
tive for cytokeratins, and has a t(X;18).

 Juvenile Hyaline Fibromatosis

 Clinical Features

Juvenile hyaline fibromatosis (JHF), also 
known as fibromatosis hyalinica multiplex 
juvenilis and Murray-Puretic-Drescher syn-
drome, is a rare autosomal recessive genoder-
matosis with variable penetrance, that is 
characterized by hyalinizing fibrosis of the skin 
and internal organs. Approximately 70 cases 
have been reported to date. Patients typically 
present in early childhood, usually during the 
first 2 years of life, with multiple papular skin 
lesions, gingival hyperplasia, joint contrac-
tures, and osteolytic bone lesions. Males are 
affected slightly more than females. Clinically, 
skin lesions may resemble an adnexal neoplasm 
or non-melanoma skin cancer. The systemic 
variant of JHF is known as infantile systemic 
hyalinosis (ISH) and has an earlier onset and 
poor prognosis. Hyaline fibromatosis syndrome 
(HFS) has been suggested as a unifying descrip-
tor to include patients with either JHF or 
ISH. Treatment of JHF usually involves multi-
ple resections of cutaneous nodules, due to a 
high recurrence rate. Radiotherapy is ineffec-
tive. Intralesional steroid injection may reduce 
the size of lesions. In patients with ISH, gingi-
vectomy can help improve nourishment, and 
penicillamine has been reported to improve 
joint mobility. Nonetheless, the prognosis for 
ISH is poor with most patients dying of malnu-
trition, infection, or intractable diarrhea before 
the age of 2.

 Pathologic Features

Microscopy shows skin lesions to be composed 
of bland spindle-shaped fibroblastic cells embed-
ded within a PAS/Alcian blue-positive, Congo 
red-negative, densely hyalinized stroma 
(Fig. 4.18a and b). Elastic tissue is not present. 
Early lesions are more cellular than older lesions 
(Fig. 4.18c). Some cases may contain spherical 
calcified particles resembling psammoma bodies. 
By immunohistochemistry spindle cells are nega-
tive for SMA, and there is a population of CD68- 
positive macrophages in between the spindle 
cells. Loss-of-function mutations in capillary 
morphogenesis gene 2 (CMG2/ANTXR2), a 
transmembrane surface protein, result in accu-
mulation of collagen IV in the extracellular 
matrix, which leads to the manifestations of HFS 
(Table 4.18).

 Differential Diagnosis

Due to the deposition of amorphous material, 
cutaneous lesions of HFS may clinically and his-
topathologically resemble lipoid proteinosis, 
amyloidosis, scleromyxedema, or myofibroma. 
Lipoid proteinosis is a rare autosomal recessive 
genodermatosis caused by a loss-of-function 
mutation or reduced expression of the gene encod-
ing extracellular matrix protein 1 (ECM1) on 
chromosome 1q21. This leads to the deposition of 
hyaline material within the skin and submucosa, 
which manifests as the pathognomonic dermato-
logic finding of this disorder, beaded papules over 
the lid margins termed “moniliform blepharosis.” 
These features distinguish this disorder from 
HFS. Amyloidosis demonstrates apple-green 
birefringence on Congo red staining, which is not 
seen in HFS. Unlike HFS, scleromyxedema is a 
chronic fibromucinous disorder characterized by 
monoclonal gammopathy and generalized papu-
lar and sclerodermoid skin lesions, which by his-
tology demonstrate dermal mucin, increased 
collagen deposition, and a proliferation of fibro-
blasts. Myofibromas are not hyalinized like 
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a

b

c

Fig. 4.18 Juvenile 
hyaline fibromatosis.  
(a, b) A skin lesion of 
juvenile hyaline 
fibromatosis composed 
of bland spindle-shaped 
fibroblastic cells 
embedded within a 
densely hyalinized 
stroma. (c) Early lesions 
of juvenile hyaline 
fibromatosis are more 
cellular, as in this case
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lesions of HFS, but instead are composed of a 
well-circumscribed, paucicellular proliferation of 
SMA-positive, desmin-negative “myoid” spindle 
cells in association with a prominent hemangio-
pericytomatous (staghorn) vasculature.

 Infantile Fibromatosis 
(Lipofibromatosis)

 Clinical Features

Two distinct morphological types of fibromatosis 
occurring in infancy and childhood have been 
described. The first is extremely rare, essentially 
identical to adult desmoid fibromatosis, and will 
not be discussed further. The other variant, also 
called lipofibromatosis or mesenchymal-type 
infantile fibromatosis, is an uncommon benign 
soft tissue tumor with slight male predominance 
that typically occurs in infants and children, 
including a small subset of congenital cases. 
Tumors usually present as a rapidly enlarging 
deep soft tissue mass in the extremities, thorax, 
abdomen, or head and neck and may recur locally 
after incomplete surgical excision. These lesions, 
however, do not metastasize.

 Pathologic Features

Lipofibromatosis is a poorly circumscribed, 
hypercellular tumor comprised predominantly of 
bland-appearing round-to-ovoid cells with a 
moderate amount of eosinophilic cytoplasm, 

enlarged and slightly irregular nuclei, and incon-
spicuous nucleoli. Tumor cells are arranged hap-
hazardly or form small bundles and fascicles 
within a fibromyxoid stroma and show a charac-
teristic diffuse, infiltrative growth into adjacent 
soft tissue, including adipose tissue and skeletal 
muscle (Fig. 4.19a). Some of the smaller fat cells 
(adipocytes) observed in these lesions are likely a 
result of fatty proliferation due to muscular atro-
phy secondary to tumor infiltration of skeletal 
muscle (Fig.  4.19b). Although mitotic activity 
and cellularity may be focally increased, cyto-
logic atypia is minimal, and necrosis is absent. 
Tumor cells typically express smooth muscle 
and/or muscle-specific actin and are negative for 
S100, CD34, desmin, and pan-cytokeratin. No 
recurrent genetic abnormalities have been 
described, but a case with a three-way t(4;9;6) 
has been reported (Table 4.19).

 Differential Diagnosis

The major differential diagnosis for infantile 
fibromatosis (lipofibromatosis) is with infantile 
(congenital) fibrosarcoma. Despite the possibility 
of significant morphologic and immunopheno-
typic overlap, cellular infantile fibromatosis 
(lipofibromatosis) can typically be distinguished 
from infantile (congenital) fibrosarcoma by its lack 
of a herringbone growth pattern. Additionally, a 
diffuse infiltrative pattern and variation in cellu-
larity is suggestive of lipofibromatosis, while 
uniform hypercellularity, marked mitotic activity, 
and/or necrosis favor a diagnosis of infantile 
 (congenital) fibrosarcoma. In difficult cases, 
demonstration of the ETV6-NTRK3 gene fusion 
of infantile fibrosarcoma rules out lipofibromato-
sis. Interestingly, a group of superficial soft tissue 
tumors occurring in children and young adults 
reminiscent of lipofibromatosis, with variable 
cytologic atypia and a distinct immunophenotype 
of S100 protein and CD34 positivity suggestive 
of neural differentiation and recurrent gene 
fusions involving the NTRK1 gene, has been 
recently reported. The relationship, if any, of 
these to  lipofibromatosis remains to be deter-
mined. Lipofibromatosis demonstrates  infiltrative 
growth into adipose tissue mimicking the growth 

Table 4.18 Key histopathologic features: juvenile hya-
line fibromatosis/infantile systemic hyalinosis/hyaline 
fibromatosis syndrome

Bland spindle-shaped fibroblastic cells within PAS/
Alcian blue-positive, densely hyalinized stroma
Early lesions more cellular than older ones
May contain spherical calcified particles resembling 
psammoma bodies
Spindle cells negative for SMA
Population of CD68-positive macrophages in between 
spindle cells
Loss-of-function mutations in capillary morphogenesis 
gene 2 (CMG2/ANTXR2) result in accumulation of 
collagen IV in the extracellular matrix
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pattern seen in DFSP and diffuse neurofibroma. 
DFSP has a predominantly storiform growth pat-
tern, is diffusely CD34-positive, and has a 
COL1A1-PDGFRB fusion, features not seen in 
lipofibromatosis. The infiltration of adipose tis-
sue by lipofibromatosis may also lead to consid-
eration of a lipogenic tumor such as myxoid 
liposarcoma or lipoblastoma. Myxoid liposar-
coma is vanishingly rare in infants and children, 
has a distinctive “chicken-wire” vascular pattern, 
and has DDIT3 translocation, which can be dem-

a

b

Fig. 4.19 Infantile 
fibromatosis 
(lipofibromatosis).  
(a) A poorly 
circumscribed, 
hypercellular tumor 
comprised of bland- 
appearing round-to- 
ovoid cells arranged 
haphazardly or forming 
small bundles and 
fascicles within a 
fibromyxoid stroma.  
(b) A case with more 
prominent small 
lipocytes. These cells 
are likely due to fatty 
proliferation in response 
to muscular atrophy 
secondary to tumor 
infiltration of skeletal 
muscle. (Images 
courtesy of Dr. Andrew 
Folpe, Mayo Clinic)

Table 4.19 Key pathologic features: infantile fibromato-
sis (lipofibromatosis)

Poorly circumscribed tumor with haphazardly 
arranged fibroblast-like or primitive mesenchymal 
cells in a myxoid stroma
Prominent infiltration into skeletal muscle and adipose 
tissue
Proliferation of lipocytes secondary to skeletal muscle 
atrophy may be extensive
Mitotically active cellular spindle cell areas with 
fascicular growth resemble infantile fibrosarcoma
Variable staining for smooth muscle and muscle- 
specific actin, desmin typically negative
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onstrated by FISH. Lipoblastoma is more myx-
oid with a prominent lobular growth pattern and 
uniformity in the size of adipocytes, unlike 
lipofibromatosis.

 Benign Fibrous Histiocytoma 
(Dermatofibroma)

 Clinical Features

Benign fibrous histiocytoma (dermatofibroma) 
encompasses a family of benign tumors with 
overlapping clinical and histologic features. They 
are usually ≥1 cm in diameter, but may reach up 
to 10 cm in size, and involve the extremities of 
young-to-middle-aged adults (but may occur at 
any age). They often present  as a superficial, 
slow-growing papulonodular lesion with variably 
increased pigmentation. Conventional fibrous 
histiocytoma/dermatofibroma is more common 
in younger women and has a propensity to arise 
on the legs. Other variants have a largely equal 
sex distribution. Occasional lesions may arise in 
the arms, trunk, and distal extremities. 
Involvement of the head and neck and face is 
uncommon, except for the cellular variant. Rare 
cases may be multiple and distributed widely or 
agminated and arise in the deep dermis or subcu-
tis and can be quite large. In general, these tumors 
demonstrate indolent behavior with a low risk of 
local recurrence. Certain histologic types 
(those  involving the face, cellular, aneurysmal/

hemosiderotic, deep, and atypical variants) are 
associated with an increased risk of local recur-
rence (up to 20% in some series). Exceptionally, 
metastases and even death from disease have 
been reported and, similar to the increased risk 
for local recurrence, are also associated with the 
aforementioned histologic subtypes. It should be 
stressed that metastasis and death are so rare that 
all of the members of this group are still best 
regarded as benign entities, with some risk for 
local nondestructive recurrence. Simple excision 
is curative in most cases. In general, we recom-
mend conservative re-excision of the subtypes at 
increased risk for recurrence with due consider-
ation for cosmetically sensitive locations.

 Pathologic Features

All members of this group share certain histo-
pathologic features, including relative circum-
scription, origin in the reticular dermis, and 
frequent overlying epidermal hyperplasia with 
increased basilar pigmentation (Fig.  4.20a). 
Occasional cases will show follicular or seba-
ceous induction in the overlying epidermis 
(Fig. 4.20b). Cases in the deeper dermis or sub-
cutis usually lack overlying epidermal change 
and are larger. At the periphery of the tumor, the 
constituent spindle cells will interdigitate with 
peripheral collagen fibers of the reticular dermis, 
so-called collagen trapping (Fig.  4.20c). For 
larger or more deeply situated tumors, involve-

Fig. 4.20 Benign fibrous histiocytoma (dermatofibroma). 
(a) Circumscribed dermal proliferation with epidermal 
hyperplasia. (b) Occasional cases may show follicular or 
sebaceous induction. (c) Peripheral collagen trapping. (d) 
Extension into subcutaneous fat with fat necrosis and 
inflammation. (e) Conventional benign fibrous histiocy-
toma with spindle cells in vaguely storiform arrangement 
(bottom) and siderophages, histiocytes, Touton-like giant 
cells, and scattered small lymphocytes (top). (f) The 
lipidized (ankle-type) variant tends to be hypocellular with 
foamy histiocytes in a hyalinized background. (g) The cel-
lular variant has intersecting fascicles of tumor cells with 
little to no secondary elements and may demonstrate necro-
sis in up to 10% of cases. Cytologic atypia and atypical 
mitoses will be absent, assuaging the concern for malig-
nancy. (h) Aneurysmal and/or hemosiderotic variant with 

hemorrhagic pseudovascular spaces and siderophages. (i) 
Atypical fibrous histiocytoma demonstrating admixed 
hyperchromatic, pleomorphic, and multinucleated cells. 
Other features of conventional dermatofibroma such as col-
lagen trapping (seen here) allow distinction from atypical 
fibroxanthoma/pleomorphic dermal sarcoma and undiffer-
entiated pleomorphic sarcomas. (j) Deep benign fibrous 
histiocytoma demonstrating a prominent staghorn (heman-
giopericytomatous) vasculature. (k) Granular cell variant 
containing plump spindled-to-ovoid cells with abundant 
eosinophilic granular cytoplasm. (l) A rare myxoid example 
of benign fibrous histiocytoma. (m) Keloidal variant of 
benign fibrous histiocytoma. (Image courtesy of Dr. 
Thomas Brenn, University of Calgary). (n) CD34 is gener-
ally negative, but can be positive at the periphery of benign 
fibrous histiocytomas
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Fig. 4.20 (continued)
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Fig. 4.20 (continued)
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Fig. 4.20 (continued)
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Fig. 4.20 (continued)
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ment of the subcutis is common. Infiltration into 
the subcutis occurs in a limited, relatively cir-
cumscribed fashion along expanded fibrous 
septa. This infiltration is often associated with 
foci of fat necrosis and a lymphohistiocytic 
 infiltrate (Fig. 4.20d). There are numerous histo-
logic variants of DF. The distinguishing features 
of the most important subtypes are described 
below.

 Conventional Benign Fibrous 
Histiocytoma/Dermatofibroma
Conventional benign fibrous histiocytoma/der-
matofibroma is classically a polymorphous tumor 
composed of an admixture of bland, lightly 
eosinophilic spindle cells in a focally storiform 
growth pattern, fibroblasts, histiocytes, sidero-
phages, multinucleated cells (including Touton- 
type giant cells), and scattered lymphocytes 
(Fig. 4.20e). The cellularity is variable. Burned- 
out cases may show fibrosis and relatively low 
cellularity.

 Lipidized (Ankle-Type) Fibrous 
Histiocytoma
Lipidized (ankle-type) fibrous histiocytoma is 
very similar to a conventional dermatofibroma 
with the notable addition of numerous foamy his-
tiocytes and background hyalinizing fibrosis 
(Fig. 4.20f). These lesions often tend to be some-
what hypocellular and are seen most commonly 
on the distal lower extremity, hence the alternative 
designation as “ankle-type” dermatofibromas.

 Cellular Fibrous Histiocytoma
Cellular fibrous histiocytoma differs from the 
conventional form by its relative uniform cellu-
larity and predominantly fascicular growth pat-
tern. The tumor is composed of fascicles of 
uniform spindled cells with little to no second-
ary elements (i.e., admixed histiocytes and lym-
phocytes) (Fig.  4.20g). Mitotic activity is 
common (up to 5–10 mitoses/10 HPFs), but 
atypical mitotic figures are not seen. Necrosis 
may be seen in up to 10% of cases. The latter 
features may raise concern for malignancy. 
Approximately 20% of this subtype arise on the 
head and neck and face and account for approxi-

mately 80% of head and neck benign fibrous 
histiocytomas.

 Aneurysmal and/or Hemosiderotic 
Fibrous Histiocytoma
Aneurysmal and/or hemosiderotic fibrous histio-
cytomas demonstrate varying amounts of intratu-
moral hemorrhage, typically consisting of large 
collections of blood in pseudocystic spaces not 
lined by endothelial cells in association with 
numerous siderophages (Fig.  4.20h). The back-
ground tumor can resemble a conventional 
benign fibrous histiocytoma, atypical fibrous his-
tiocytoma (see below), or, frequently, cellular 
fibrous histiocytoma.

 Atypical Fibrous Histiocytoma/
Dermatofibroma with Monster Cells
Atypical fibrous histiocytoma, also known as 
dermatofibroma with monster cells, resembles a 
conventional benign fibrous histiocytoma with 
admixed hyperchromatic, pleomorphic, and mul-
tinucleated cells (Fig. 4.20i). Mitotic figures may 
be seen, and in contrast to other fibrous histiocy-
tomas, atypical forms may be present. Features 
of conventional dermatofibroma, such as colla-
gen trapping and secondary elements, are also 
present allowing distinction from atypical fibrox-
anthoma/pleomorphic dermal sarcoma and undif-
ferentiated pleomorphic sarcomas.

 Deep Fibrous Histiocytoma
Deep fibrous histiocytomas arise in the deep der-
mis or subcutis, tend to be large, are less fibrous, 
are more cellular, and often have a prominent 
staghorn (hemangiopericytomatous) vasculature 
(Fig.  4.20j). In our experience, this variant and 
cellular fibrous histiocytoma are most often mis-
taken for a sarcoma.

 Rare Variants
Rarely encountered variants include clear cell, 
granular cell (Fig.  4.20k), balloon cell, myxoid 
(Fig.  4.20l), and keloidal dermatofibroma 
(Fig. 4.20m).

Immunohistochemistry is rarely necessary for 
the diagnosis of benign fibrous histiocytomas. 
Classically, they are immunoreactive for FXIIIa and 

R. M. Patel et al.



135

negative for CD34. It should be mentioned that cel-
lular fibrous histiocytoma is often negative for 
FXIIIa. It is also common for reactive CD34 cells to 
be present at the periphery of the tumor (Fig. 4.20n), 
leading to concern for DFSP. Unlike DFSP, the cen-
tral portion of the tumor, with rare exceptions, is 
negative for CD34 in lesional cells. Variable immu-
noreactivity for SMA, CD68, CD163, and CD10 is 
common. Immunohistochemical stains for S100 
protein are negative, but entrapped dendritic cells 
are frequently highlighted with this stain. 
Dermatofibromas are negative for desmin and cyto-
keratins. It should be stressed that histologic fea-
tures rather than immunohistochemical stains 
should be the basis for diagnosis. We rarely order 

immunohistochemical stains for this group of 
tumors.

Previously it has been suggested that dermato-
fibromas represent a reactive process due to the 
fact that a subset are associated with arthropod 
bites, trauma, or folliculitis. However, molecular 
studies have demonstrated clonality, chromo-
somal copy number gains and losses, and gene 
fusions involving a number of different loci, 
including protein kinase C genes, PRKCB and 
PRKCD, as well LAMTOR1, and genes for CD63 
and podoplanin. These genetic findings support 
the interpretation that this group of tumors repre-
sents true neoplasms, rather than reactive prolif-
erations (Table 4.20).

Table 4.20 Key pathologic features: benign fibrous histiocytoma (dermatofibroma)

Conventional benign fibrous histiocytoma (dermatofibroma)
  Varying amounts of epidermal hyperplasia, basal layer hyperpigmentation, and follicular induction
  Circumscribed but unencapsulated tumor arising in the reticular dermis
  Composed of bland lightly eosinophilic spindle cells present in a focally storiform growth pattern
  Secondary elements including Touton-type giant cells, hemosiderin and foam-laden cells, and a 

lymphohistiocytic infiltrate
  Peripheral collagen trapping
  FXIIIa positive, variable immunoreactivity for SMA, CD68, and CD10. Negative for CD34, S100 (except in 

dendritic cells), and desmin
Lipidized fibrous histiocytoma
  Tendency to arise in the lower extremity particularly around the ankle
  Similar to conventional dermatofibroma with the addition of extensive hyalinizing fibrosis and numerous foamy 

histiocytes
Cellular fibrous histiocytoma
  Cellular proliferation of uniform spindle cells in a fascicular growth pattern
  Few if any secondary elements
  Increased mitotic activity, but no atypical forms
  Focal necrosis in up to 10% of cases
  20% arise on the head, neck, or face
  May have a peripheral rim of CD34-positive spindle cells
Aneurysmal and/or hemosiderotic fibrous histiocytoma
  Varying amounts of intratumoral hemorrhage often contained within pseudocystic spaces
  Abundant hemosiderin
  Background tumor may be conventional, atypical, or cellular fibrous histiocytoma
  Intratumoral hemorrhage may cause rapid clinical change in size and pigmentation raising concern for melanoma
Atypical fibrous histiocytoma/dermatofibroma with monster cells
  Resembles conventional benign fibrous histiocytoma with varying numbers of hyperchromatic, pleomorphic, and 

multinucleated cells
  Mitotic figures including atypical forms may be seen
Deep fibrous histiocytoma
  Arises in the deep dermis or subcutis
  Often large, less fibrous, and more cellular than typical fibrous histiocytoma
  May have a prominent staghorn (hemangiopericytomatous) vasculature
  Most common variant, in addition to cellular fibrous histiocytoma, to be mistaken for a sarcoma
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 Differential Diagnosis

The primary differential diagnosis for conven-
tional benign fibrous histiocytoma and the cellu-
lar variant is dermatofibrosarcoma protuberans. 
Dermatofibrosarcoma protuberans (DFSP) lacks 
the overlying epidermal changes, has little to no 
collagen trapping, and usually demonstrates dif-
fuse infiltration into the subcutaneous fat in the 
absence of fat necrosis and inflammation. DFSP 
is more monomorphic than conventional benign 
fibrous histiocytoma and has a tighter storiform 
growth pattern and more slender, hyperchromatic 
nuclei than are seen in cellular fibrous histiocy-
toma. DFSP is diffusely positive for CD34 with 
only focal immunoreactivity for FXIIa and has a 
COL1A1-PDGFRB fusion.

Hypocellular examples of conventional benign 
fibrous histiocytoma can be confused with sclerotic 
blue nevus, neurofibroma, and sclerosing perineu-
rioma. In sclerotic blue nevi, the pigmented cells 
contain melanin rather than hemosiderin. 
Neurofibromas produce their own more delicate 
“shredded carrot” collagen, whereas the spindle 
cells of benign fibrous histiocytomas intercalate 
between pre-existing reticular dermal collagen 
bundles. Both blue nevus and neurofibroma lack 
the secondary elements of conventional benign 
fibrous histiocytoma and are positive for S100 pro-
tein and SOX10. Sclerosing perineurioma arises 
almost exclusively in the digits, an unusual site for 
fibrous histiocytomas, and is positive for EMA and 
GLUT-1. Occasional cases of interstitial granu-
loma annulare can superficially resemble benign 
fibrous histiocytoma. Evidence of collagen altera-
tions and interstitial mucin helps in the distinction.

Aneurysmal fibrous histiocytoma may be con-
fused with angiomatoid fibrous histiocytoma, 
though this is largely due to similarity in nomen-
clature, rather than any shared histopathologic 
features. Angiomatoid fibrous histiocytoma has a 
fibrous pseudocapsule with a peripheral lymphoid 
cuff, features not seen in aneurysmal fibrous his-
tiocytoma. Angiomatoid fibrous histiocytoma is 
discussed in more detail in the next chapter.

Lipidized forms of benign fibrous histiocy-
toma should be distinguished from xanthogranu-
loma and xanthoma. The latter two lesions are 

more uniformly composed of histiocytes and lack 
overlying epidermal change and collagen trap-
ping. Xanthogranuloma often has admixed eosin-
ophils, which are not typically present in benign 
fibrous histiocytoma.

Atypical fibrous histiocytoma needs to be dis-
tinguished from atypical fibroxanthoma/pleomor-
phic dermal sarcoma, undifferentiated pleomorphic 
sarcoma, and pleomorphic fibroma. The tumors 
comprising the spectrum of atypical fibroxan-
thoma/pleomorphic dermal sarcoma can largely 
be excluded on clinical grounds, as the vast major-
ity arise in sun-damaged skin of the head and neck. 
Undifferentiated pleomorphic sarcoma is larger 
and more deeply seated, has an infiltrative growth 
pattern and a more diffuse atypia, and is more 
mitotically active. Pleomorphic fibroma discussed 
above is often polypoid, consists of scattered pleo-
morphic cells without a distinctive growth pattern, 
is positive for CD34, and shows loss of RB1. None 
of these tumors have the background features of 
conventional fibrous histiocytoma present in all 
cases of atypical fibrous histiocytoma.

 Multinucleate Cell 
Angiohistiocytoma

 Clinical Features

Multinucleate cell angiohistiocytoma (MCAH) is 
a peculiar vascular and fibrohistiocytic lesion first 
described by Smith and Wilson Jones in 1985. 
While some regard it as an entity sui generis, oth-
ers believe it to be a variant of fibrous histiocy-
toma (dermatofibroma) or angiofibroma (most 
notably fibrous papule of the face). As initially 
described, lesions are grouped, non- regressing 
asymptomatic, red-to-violaceous papules that 
develop over weeks to months on the face or acral 
sites of elderly women. Papules may coalesce or 
take on annular or linear configurations. Other 
variations from the initial clinical description 
include isolated papules arising at a variety of 
anatomic sites, coexisting epidermal prolifera-
tions or atrophy, fibrosis, and extensive angioma-
tous changes; a case with generalized distribution 
has also been reported. The clinical differential 
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diagnosis includes lichen planus, cutaneous lym-
phoid hyperplasia, Kaposi sarcoma, acroangio-
dermatitis (pseudo-Kaposi sarcoma), insect bites, 
granuloma annulare, and sarcoidosis. MCAH is a 
benign lesion with an indolent, but sometimes 
progressive, course. Spontaneous resolution has 
been reported, which some argue is supportive of 
a reactive rather than neoplastic process. 
Treatment is not necessary, but excision, cryother-
apy, and lasers may be used to eradicate pruritic or 
cosmetically unacceptable lesions.

 Pathologic Features

By histology MCAH are characterized by bizarre 
multinucleated cells with scalloped, angulated 
cytoplasm seen in association with a proliferation 

of dilated capillary dermal vessels, scattered lym-
phohistiocytic infiltrate, dense collagen in the 
upper dermis, and an increased number of inter-
stitial mononuclear cells (Fig.  4.21a and b). 
Varying amounts of background fibrosis, epider-
mal hyperplasia, and mast cells may also be seen. 
By immunohistochemistry, mononuclear cells 
are positive for vimentin, FXIIIa, CD68, and 
lysozyme, but negative for S100 protein and 
CD1a. Multinucleated cells are positive for 
vimentin, and variably so for CD68, but negative 
for other monocyte/macrophage markers. 
Estrogen receptor (ER) positivity has been 
reported in interstitial and perivascular spindle 
cells and occasionally multinucleated cells. The 
etiology and pathogenesis of MCAH are largely 
unknown. The female predominance and ER pos-
itivity suggests the possibility of a hormonal 

a

b

Fig. 4.21 Multinucleate 
cell angiohistiocytoma. 
(a) Dilated capillary 
dermal vessels. 
(b) Bizarre 
multinucleated cells 
with scalloped, 
angulated cytoplasm 
near dilated vessels
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influence. IL-4 from mast cell degranulation has 
been postulated to play a role in the morphogen-
esis of the multinucleate cells. MCAH is a benign 
lesion with an indolent, but sometimes progres-
sive, course (Table 4.21).

 Differential Diagnosis

The histologic differential diagnosis of MCAH 
includes fibrous histiocytoma (dermatofibroma, 
particularly the atrophic vascular variant), 
angiofibroma (especially fibrous papule), 
Kaposi sarcoma and pseudo-Kaposi sarcoma 
(acroangiodermatitis), and microvenular hem-
angioma. Unlike dermatofibroma, MCAH typi-
cally arises in crops on the face and acral sites. 
Dermatofibromas more commonly have epider-
mal hyperplasia, collagen trapping, basal layer 
hyperpigmentation, a denser population of 
FXIIIa-positive dendrocytes, and more of a sto-
riform growth pattern. Fibrous papule has an 
increased number of dilated capillaries and 
occasional multinucleated cells, but collagen 
bundles are perifollicular in distribution, or 
more vertically oriented and multinucleated 
cells are much fewer in number compared to 
MCAH. Kaposi sarcoma does not contain mul-
tinucleated cells and is HHV-8-positive. 
Pseudo-Kaposi sarcoma (acroangiodermatitis) 
tends to affect the lower extremities and has 

tortuous, thick-walled vessels and abundant 
hemosiderin deposition, unlike MCAH. 
Microvenular hemangioma consists of com-
pressed venules lined by a prominent endothe-
lium with surrounding pericyte layer and lacks 
multinucleated cells.

 Epithelioid Fibrous Histiocytoma

 Clinical Features

Epithelioid fibrous histiocytoma (EFH), also 
known as epithelioid histiocytoma, is now con-
sidered a distinct entity separate from the family 
of benign fibrous histiocytomas discussed above. 
Clinically, EFH usually presents on the extremi-
ties of young to middle-aged adults, as an ery-
thematous, polypoid lesion. It is benign and 
cured by simple excision.

 Pathologic Features

EFH is a well-circumscribed but unencapsulated 
tumor composed of uniform epithelioid to polyg-
onal cells arranged in a sheetlike growth pattern 
(Fig.  4.22a). A dilated, sometimes branching, 
capillary vasculature is often seen at the periph-
ery of the tumor. The individual tumor cells have 
enlarged, uniform nuclei with fine chromatin and 
a small nucleolus, and relatively abundant eosin-
ophilic cytoplasm (Fig. 4.22b). Scattered mitotic 
figures may be seen, but cytologic atypia is mini-
mal to absent. In contradistinction to dermatofi-
bromas, collagen trapping is not a conspicuous 
feature. An epidermal collarette is often present 
in EFH. By immunohistochemistry, EFH is dif-
fusely positive for FXIIIa. Recently, it has been 
documented that almost all EFH have rearrange-
ments involving ALK and that close to 90% are 
positive for ALK by immunohistochemistry, 
which correlates with ALK gene rearrangement 
(Fig. 4.22c). EFH are often positive for EMA and 
are negative for cytokeratins and S100 protein 
(Table 4.22).

Table 4.21 Key pathologic features: multinucleated cell 
angiohistiocytoma

Bizarre multinucleated cells with scalloped, angulated 
cytoplasm
Proliferation of dilated capillary dermal vessels
Scattered lymphohistiocytic infiltrate
Dense collagen in the upper dermis
Increased interstitial mononuclear cells
Varying fibrosis, epidermal hyperplasia, and mast cells
Mononuclear cells positive for vimentin, Factor XIIIa, 
CD68, ER, and lysozyme and negative for S100 and 
CD1a
Multinucleated cells positive for vimentin, variably so 
for ER and CD68, but negative for other monocyte/
macrophage markers
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Fig. 4.22 Epithelioid 
fibrous histiocytoma. 
(a) Sheetlike growth of 
uniform epithelioid 
cells. Dilated vessels are 
seen at the periphery. 
(b) Individual tumor 
cells have enlarged, 
uniform nuclei with fine 
chromatin and a small 
nucleolus, and an 
abundant amount of 
eosinophilic cytoplasm. 
(c) ALK positivity in 
epithelioid fibrous 
histiocytoma
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 Differential Diagnosis

Perhaps the most difficult differential diagnosis 
is with cutaneous syncytial myoepithelioma 
(CSM). Both have similar cytomorphologic fea-
tures. However, CSM is positive for EMA and 
typically variably positive for S100 protein, cyto-
keratins, and SOX10, but negative for ALK. CSM 
also demonstrates EWSR1 rearrangement by 
FISH, which is not seen in EFH.  Cellular neu-
rothekeomas (CNTK) are more spindled and 
nested, lack a polypoid silhouette, and are posi-
tive for NKI-C3, PGP9.5, and CD10, unlike 
EFH. Neither CSM nor CNTK are immunoreac-
tive for ALK by immunohistochemistry. Spitz 
nevi enter the differential diagnosis due to shared 
epithelioid cytomorphology, but are also immu-
noreactive for melanocytic markers, such as S100 
protein, Melan-A, MiTF, and SOX10. Of note, a 
subset of Spitz nevi are also positive for ALK. 
Conventional DF may enter the differential, but 
are distinguished by the presence of secondary 
elements (Touton-type giant cells, hemosiderin, 
foam cells), peripheral collagen trapping, and 
lack of immunoreactivity for ALK and EMA.

 Juvenile (Solitary) 
Xanthogranuloma

 Clinical Features

Solitary (juvenile) xanthogranuloma (JXG) is a 
benign soft tissue tumor belonging to the broad 
group of non-Langerhans cell histiocytoses that 

occurs without gender predilection most fre-
quently in children, including a significant por-
tion of congenital lesions. JXG typically present 
as a solitary, slow-growing cutaneous papule or 
nodule of the head and neck, chest, abdomen, or 
extremities, although a subset of multifocal 
tumors in children (<5% of cases) will involve 
the eye, deep soft tissues, or visceral organs (i.e., 
liver, lung, etc.). JXG near the eye in children 
should prompt ophthalmologic referral to rule 
out eye and ocular adnexal involvement. Juvenile 
myelomonocytic leukemia (JMML), as well as 
germline mutations in NF1 and NF2, has been 
reported in children with JXG. Tumors that pres-
ent in children frequently grow and then sponta-
neously regress, leaving only hyperpigmented 
skin, while tumors that present in adulthood may 
persist as a mass lesion. Xanthogranuloma is a 
benign lesion, with infrequent local recurrence 
after surgical excision. Extraordinarily rare cases 
of death have been reported in patients with mul-
tifocal, systemic disease. Symptomatic patients 
with multisystem disease can successfully be 
treated with LCH- based regimens that include 
both corticosteroids and vinca alkaloids.

 Pathologic Features

JXG are unencapsulated, but circumscribed, 
hypercellular tumors comprised predominantly 
of bland-appearing histiocytes with abundant 
pale cytoplasm  and enlarged, slightly irregular 
vesicular nuclei with conspicuous nucleoli. 
Tumor cells are arranged in diffuse nodular 
sheets within the dermis and frequently closely 
abut the overlying flattened epidermis 
(Fig. 4.23a). In most cases, varying numbers of 
giant cells, including Touton and osteoclast-type 
giant cells, are distributed evenly throughout the 
tumor, and a conspicuous mixed acute and 
chronic inflammatory infiltrate with lympho-
cytes, eosinophils, and plasma cells is present 
(Fig. 4.23b). It should be noted that early tumors 
and visceral forms may lack Touton-type giant 
cells and an inflammatory infiltrate. In some 
tumors, there is prominent intracytoplasmic lipid 
accumulation, and regressed tumors may show 

Table 4.22 Key pathologic features: epithelioid fibrous 
histiocytoma

Well-circumscribed dermal proliferation of uniform 
epithelioid to polygonal cells with abundant 
eosinophilic cytoplasm arranged in a sheetlike growth 
pattern
Epidermal collarette
Dilated capillary vasculature
Scattered mitotic figures but limited cytologic atypia
ALK rearrangements with close to 90% are positivity 
for ALK by IHC
Positive for FXIIIa and often EMA, negative for 
cytokeratins and S100
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fibrosis with a storiform growth pattern. Tumor 
cells express CD68, CD163, and FXIIIa but are 
negative for S100 protein and CD1a expression.

Molecular studies have provided evidence of 
clonality in juvenile xanthogranuloma, in support 
of a neoplastic process. Recently, mutations 
involving NRAS, KRAS, ARAF, or MAP2K1 were 
found in 7 out of 12 systemic juvenile xantho-
granuloma cases, suggesting a role for MAPK 
signaling in JXG. Two cases of mixed Langerhans 
cell histiocytosis/juvenile xanthogranuloma have 

been reported to have V600E mutations, and a 
RNF11-BRAF fusion was identified in one 
case  of systemic juvenile xanthogranuloma. A 
PIK3CD mutation in serial biopsies from a single 
patient suggests that the PI3K pathway may also 
be involved in juvenile xanthogranuloma pro-
gression. Finally, copy number alterations or 
copy neutral loss of heterozygosity including tri-
somy 5 and 17 and loss of heterozygosity in 5q 
have been reported in two lesions from a case of 
diffuse JXG.  The same study found only two 

a

b

Fig. 4.23 Juvenile 
(solitary) 
xanthogranuloma. 
(a) The tumor cells are 
arranged in diffuse 
nodular sheets within 
the dermis abutting the 
epidermis. (b) Touton- 
and osteoclast-type giant 
cells are distributed 
evenly with admixed 
inflammatory cells
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cases of solitary JXG with molecular abnormali-
ties, one showing gains on 1q and 11q and the 
other loss in 3p (Table 4.23).

 Differential Diagnosis

The differential diagnosis for solitary (juvenile) 
xanthogranuloma includes xanthoma, benign 
fibrous histiocytoma, and solitary reticulohistio-
cytoma. Although some xanthoma subtypes may 
show multinucleated osteoclast-type giant cells, 
Touton-type giant cells are typically absent. 
Benign fibrous histiocytomas may have Touton- 
type giant cells, but typically are more polymor-
phous and have collagen trapping and frequently 
epidermal hyperplasia. Solitary reticulohistiocy-
toma has ground-glass histiocytes, lacks Touton 
giant cells, and is negative for Factor XIIIa 
expression.

 Solitary Reticulohistiocytoma/
Multicentric Reticulohistiocytosis

 Clinical Features

Solitary reticulohistiocytoma is a rare benign soft 
tissue tumor with slight male predominance that 
typically occurs in younger adults. Tumors usu-
ally present as a solitary slowly enlarging cutane-
ous soft tissue mass in the chest, abdomen, 
extremities, or head and neck and do not recur 
after surgical excision.

Multicentric reticulohistiocytosis is a multi-
focal counterpart to solitary reticulohistiocy-
toma. It usually presents in middle-aged adults 
with a slight female predominance. Lesions 
present as multiple slowly enlarging soft tissue 
masses in the skin, mucosa, soft tissue, and/or 
joints. A subset of cases may be associated with 
a rheumatologic disorder or underlying malig-
nancy, such as carcinoma of the breast, lung, 
colon, ovary, or cervix, as well as sarcoma and 
lymphoma. Multicentric reticulohistiocytosis 
often shows a variable clinical course, with peri-
ods of relative improvement and worsening of 
disease. Some patients develop significant arthri-
tis with deforming arthropathy. In patients with a 
malignancy or rheumatologic disorder, treatment 
of the underlying condition may improve the 
clinical symptoms associated with multicentric 
reticulohistiocytosis.

 Pathologic Features

Microscopically, tumors are circumscribed, 
unencapsulated tumors comprised predominantly 
of large epithelioid histiocytes with abundant 
pale to eosinophilic cytoplasm, enlarged and 
irregular vesicular nuclei, prominent nucleoli, 
and frequent multinucleation (Fig. 4.24). Tumor 
cells are arranged in diffuse nodular sheets within 
the dermis, with prominent admixed collagen 
bundles; a conspicuous chronic inflammatory 
infiltrate is often present as well. Although focally 
increased cytologic atypia and mitotic activity 
may be noted, necrosis is not identified. Tumor 
cells express CD68 and CD163, but are negative 
for Factor XIIIa, S100, and CD1a expression. 
The pathologic findings in multicentric reticulo-
histiocytosis are identical to those of the solitary 
form (Table 4.24).

 Differential Diagnosis

The differential diagnosis of solitary reticulohis-
tiocytoma includes Langerhans cell histiocytosis, 
Rosai-Dorfman disease, epithelioid fibrous his-
tiocytoma, and benign fibrous histiocytoma. In 

Table 4.23 Key pathologic features: solitary (juvenile) 
xanthogranuloma

Circumscribed hypercellular tumor composed of bland 
histiocytes with abundant pale cytoplasm
Variable numbers of giant cells, particularly of the 
Touton-type
Mixed acute and chronic inflammation with 
lymphocytes, eosinophils, and plasma cells
Early and visceral lesions may lack Touton-type giant 
cells and inflammation
Older lesions may show more spindle cells, a 
storiform growth pattern, and fibrosis
Positive for CD68, CD163, and Factor XIIIa, negative 
for S100 and CD1a
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contrast to reticulohistiocytoma, Langerhans cell 
histiocytosis and Rosai-Dorfman disease both 
express S100 protein and, in the case of 
Langerhans cell histiocytosis, CD1a. Epithelioid 
fibrous histiocytoma is positive for ALK and 
often has a more conspicuous capillary vascula-
ture. Benign fibrous histiocytoma is more poly-
morphous and has peripheral collagen trapping.

The differential diagnosis for multicentric 
reticulohistiocytosis is similar to that discussed 
above for solitary reticulohistiocytoma; however, 
given its unique clinical associations (including 
the possibility of concurrent malignancy or rheu-
matologic disease) and variable, but often pro-
gressive clinical course, it is important to 

distinguish multicentric reticulohistiocytosis from 
solitary reticulohistiocytoma on clinical findings.

 Xanthomas

 Clinical Features

Xanthoma is a benign soft tissue lesion that 
occurs due to accumulation of excess serum lip-
ids, most frequently in patients with 
 hyperlipoproteinemias. These lesions typically 
present as a slowly growing cutaneous soft tis-
sue mass, but may occur in tendons, synovium, 
deep soft tissue, and/or bone. There are five 
types of xanthoma: eruptive, tuberous, plane, 
xanthelasma, and tendinous. Eruptive xantho-
mas typically occur in patients with types I, III, 
or V hyperlipoproteinemia, are small and mul-
tiple, and show predilection for the buttocks. 
Eruptive xanthomas can also occur as a reaction 
to tattoos. Tuberous xanthomas usually arise in 
patients with types IIa or III hyperlipoprotein-
emia, are large with plaque-like growth, and 
demonstrate predilection for the buttocks, 

Fig. 4.24 Solitary reticulohistiocytoma/multicentric retic-
ulohistiocytosis. Large epithelioid histiocytes with abun-
dant pale to eosinophilic cytoplasm, enlarged and irregular 

vesicular nuclei, prominent nucleoli, and frequent multi-
nucleation. Note the associated inflammatory infiltrate

Table 4.24 Key pathologic features: solitary reticulohis-
tiocytoma/multicentric reticulohistiocytosis

Circumscribed but unencapsulated proliferation of 
deeply eosinophilic (ground-glass) epithelioid cells 
among scattered inflammation
Multinucleation and spindling of cells common
Only mild atypia and occasional mitoses
Positive for CD68 and CD163, variable 
immunoreactivity for lysozyme, negative for S100 
protein
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knees, elbows, and fingers. Plane xanthomas are 
typically found in the palmar creases of patients 
with primary biliary cirrhosis III, but may also 
be present in normolipemic patients with an 
underlying hematolymphoid malignancy. 
Xanthelasmas arise on the eyelids of patients 
with types IIa or III hyperlipoproteinemia. 
Finally, tendinous xanthomas occur in patients 
with type IIa hyperlipoproteinemia or cerebro-
tendinous xanthomatosis. Because xanthomas 
represent a reactive accumulation of lipid-laden 
histiocytes often due to excess serum lipids, 
they may regress with systemic medical ther-
apy; surgical excision is generally not 
necessary.

 Pathologic Features

Grossly, xanthomas are unencapsulated, but 
well- circumscribed skin and/or soft tissue 
lesions. Microscopically, xanthomas are rela-
tively hypercellular and composed predomi-
nantly of lipid- laden (“foamy”) histiocytes with 
moderate pale to amphophilic cytoplasm, small 
pyknotic nuclei, and inconspicuous nucleoli, 
arranged in diffuse nodular sheets within the der-
mis (Fig. 4.25). In addition to foamy histiocytes, 
eruptive xanthomas show numerous admixed 
non-foamy histiocytes and chronic inflammatory 

cells, while tuberous and tendinous xanthomas 
frequently contain cholesterol clefts with multi-
nucleated giant cells and fibrosis (Table 4.25).

 Differential Diagnosis

While the diagnosis of xanthoma is often straight-
forward, some xanthoma subtypes may show 
morphologic overlap with other benign or inter-
mediate malignant soft tissue tumors, including 
benign fibrous histiocytoma, solitary (juvenile) 
xanthogranuloma, tenosynovial giant cell tumor, 
and giant cell tumor of soft tissue. Peripheral 
collagen-trapping and the presence of non-foamy 
histiocytes favor a diagnosis of benign fibrous 
histiocytoma, while the presence of Touton-type 
multinucleated giant cells is consistent with soli-
tary (juvenile) xanthogranuloma. Finally, tenosy-
novial giant cell tumor and giant cell tumor of 
soft tissue both show a prominent population of 

Fig. 4.25 Xanthoma. 
Relatively hypercellular 
lesion composed 
predominantly of 
lipid-laden (“foamy”) 
histiocytes with 
moderate pale to 
amphophilic cytoplasm, 
small pyknotic nuclei, 
and inconspicuous 
nucleoli, arranged in 
diffuse nodular sheets 
within the dermis

Table 4.25 Key pathologic features: xanthoma

Foamy macrophages admixed with inflammatory cells
Cholesterol clefts flanked by multinucleated giant cells
Varying fibrosis, most conspicuous in long-standing 
lesions
Eruptive xanthoma has larger proportion of non-foamy 
macrophages
Sheets of xanthoma cells and less fibrosis in plane 
xanthoma and xanthelasma
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epithelioid histiocyte-like mononuclear cells, 
which are not typically seen in xanthomas.

 Tenosynovial Giant Cell Tumor

 Clinical Features

Tenosynovial giant cell tumor (TSGCT) is a 
benign soft tissue tumor with slight female pre-
dominance that typically occurs in middle-aged 
patients. Tumors usually present as a slowly 
enlarging soft tissue mass along tendons of the 
hands and feet or associated with large joints, 
including the knee, ankle, and wrist. There are 
two types of tenosynovial giant cell tumor: local-
ized and diffuse. The localized type (also known 
as giant cell tumor of tendon sheath) most com-
monly involves the digits of the hands and has a 
relatively low, but significant risk of local recur-
rence after surgical excision. In contrast to the 
localized type, the diffuse type (also known as 
extra-articular pigmented villonodular synovitis) 
is relatively uncommon, occurs in a younger age 
group, and is characterized by extra-articular soft 
tissue involvement with predilection for the knee; 
diffuse type tumors show a significant local 
recurrence rate after surgical excision and may be 
associated with malignant transformation and 
subsequent metastasis. Radiotherapy alone or in 
combination with surgical excision may decrease 
the likelihood of recurrence of diffuse-type 
 tenosynovial giant cell tumor. Clinical trials of 
agents such as imatinib mesylate that target the 
CSF1 receptor are ongoing.

 Pathologic Features

All tenosynovial giant cell tumors show common 
morphologic features; however, there are charac-
teristic gross and microscopic differences 
between the localized and diffuse types. Grossly, 
most localized type tenosynovial giant cell 
tumors are small, encapsulated, circumscribed 
solid masses with firm tan cut surfaces. In con-
trast, diffuse type tumors tend to be larger, unen-
capsulated, and poorly circumscribed; in addition, 

they may have a conspicuous pigmented “rust- 
brown” appearance and typically show promi-
nent villonodular growth (for obvious reasons, 
such tumors have also been called “pigmented 
villonodular synovitis”). Microscopically, both 
types of tenosynovial giant cell tumor are typi-
cally hypercellular and composed of varying 
amounts of three cell types: epithelioid mononu-
clear cells, multinucleated giant cells, and foamy 
histiocytes (Fig.  4.26a). It should be noted that 
occasional cases have very few multinucleated 
giant cells (giant cell-poor TSGCT). In addition, 
the diffuse type of TSGCT usually shows con-
spicuous villonodular architecture and intratu-
moral hemosiderin accumulation/deposition 
(Fig.  4.26b). Mitoses up to 3/10 high-power 
fields may be seen in greater than 10% of cases, 
but this does not portend a more aggressive clini-
cal course. Rare malignant diffuse-type TSGCTs 
(malignant pigmented villonodular synovitis) 
show significant cytologic atypia, mitotic activ-
ity, and foci of necrosis (Fig. 4.26c). The epithe-
lioid mononuclear cells of TSGCT express 
clusterin and are often positive for MiTF (a sig-
nificant pitfall), but are negative for CD163, 
though entrapped histiocytes are CD163-positive. 
TSGCT also can contain desmin-positive den-
dritic cells, which may be mistaken for evidence 
of rhabdomyosarcoma. Tenosynovial giant cell 
tumors harbor characteristic CSF1 gene fusions, 
most commonly a COL6A3-CSF1 gene fusion 
resulting from t(1;2) genomic rearrangements 
(Table 4.26).

 Differential Diagnosis

The differential diagnosis for TSGCT includes 
fibroma of tendon sheath, xanthoma, benign 
fibrous histiocytoma, and giant cell tumor of soft 
tissue. Although they share some clinical fea-
tures, fibroma of tendon sheath does not show the 
characteristic foamy histiocytes or multinucle-
ated osteoclast-type giant cells of tenosynovial 
giant cell tumor. Similarly, the presence of a dis-
tinct population of epithelioid histiocyte-like 
mononuclear cells argues against xanthoma and 
benign fibrous histiocytoma. Finally, while 
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Fig. 4.26 Tenosynovial 
giant cell tumor. (a) 
Hypercellular lesion 
comprised of varying 
amounts of three cell 
types: epithelioid 
mononuclear cells, 
multinucleated giant 
cells, and foamy 
histiocytes. (b) Diffuse 
type of tenosynovial 
giant cell tumors usually 
shows conspicuous 
villonodular architecture 
and intratumoral 
hemosiderin 
accumulation/
deposition. (c) 
Malignant tenosynovial 
giants cell tumor with 
necrosis
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TSGCT and giant cell tumor of soft tissue show 
significant morphologic overlap, clinical features 
(including anatomic site) should assist in this 
differential diagnosis; in addition, in contrast to 
tenosynovial giant cell tumor, giant cell tumor of 
soft tissue often shows a multinodular growth 
pattern with prominent intervening fibrous septa.

 Superficial Acral Fibromyxoma 
(Digital Fibromyxoma) and Cellular 
Digital Fibroma

 Clinical Features

Superficial acral fibromyxoma (SAF) is a benign 
soft tissue tumor with a male predominance that 
typically occurs in middle-aged adults. Tumors 
nearly always present as a slowly growing soft 
tissue mass on the finger or toe, most commonly 
associated with the nail bed. Cellular digital 
fibroma (CDF) likely represents a variant of 
SAF. It tends to be smaller, but otherwise has the 
same clinical presentation. SAF may also be 

related to the acral fibrokeratomas, which some 
consider a subset of acral angiofibromata 
(see  above). Superficial acral fibromyxoma is 
benign, but may recur locally (~20%), likely the 
result of the difficulty of achieving negative mar-
gins in acral locations. Conservative, but com-
plete excision is recommended.

 Pathologic Features

SAF is unencapsulated and relatively circum-
scribed and almost always arises adjacent to the 
nail bed (Fig. 4.27a). It is somewhat hypocellular 
and comprised predominantly of small bland- 
appearing spindle cells with scant eosinophilic 
cytoplasm and hyperchromatic tapered nuclei 
with inconspicuous nucleoli. Tumor cells are 
evenly distributed within a variably fibrous and 
myxoid stroma containing frequent admixed 
small vessels (Fig.  4.27b). Multinucleated stro-
mal cells and associated mast cells may be pres-
ent. Cytologic atypia and mitotic activity is 
minimal, and necrosis is not identified. CDF is 
more cellular and composed of shorter fascicles 
of bland spindled cells (Fig.  4.27c). SAF and 
CDF consistently express CD34. SAF may show 
some immunoreactivity for EMA, SMA, CD10, 
and nestin and shows frequent loss of RB1 
expression. The tumor cells are negative for des-
min, S100 protein, MUC4, STAT6, GFAP, and 
pan-cytokeratin (Table 4.27).

 Differential Diagnosis

The differential diagnosis for SAF includes cuta-
neous myxoma, neurofibroma, dermatofibrosar-
coma protuberans, sclerosing perineurioma, and 
low-grade fibromyxoid sarcoma. SAF is a more 
cellular lesion than cutaneous myxoma and the 
stroma contains more collagen. In contrast to 
neurofibroma, the tumor cells of SAF are not 
comma-shaped, and the vasculature is more con-
spicuous. SAF is also negative for S100 protein. 
Dermatofibrosarcoma protuberans is more cellu-
lar than SAF. CDF is more likely to be confused 
with dermatofibrosarcoma protuberans in that it 

Table 4.26 Key pathologic features: tenosynovial giant 
cell tumor

Tenosynovial giant cell tumor – localized type
  Small, well-circumscribed lobulated mass often 

associated with tendon sheath
  Moderately cellular tumor composed of sheets of 

polygonal-to-round cells
  Hypocellular collagenized zones
  Scattered multinucleated giant cells
  Varying proportions of foam cells, hemosiderin, 

giant cells, mononuclear cells, and collagen
  Rare cartilaginous and osseous metaplasia
Tenosynovial giant cell tumor – diffuse type
  Poorly circumscribed, extensively destructive mass 

associated with large joints
  Pronounced cellularity with expansive sheets of 

round-to-polygonal cells punctuated by 
pseudoglandular spaces

  Less numerous giant cells
  Other features similar to localized type tenosynovial 

giant cell tumor
Malignant diffuse-type tenosynovial giant cell tumor 
(malignant pigmented villonodular synovitis)
  As per diffuse-type tenosynovial giant cell tumor 

with the addition of significant cytologic atypia and 
mitotic activity and foci of necrosis

4 Benign Fibrous, Fibrohistiocytic, and Myofibroblastic Lesions



148

a

b

c

Fig. 4.27 Superficial 
acral fibromyxoma 
(digital fibromyxoma) 
and cellular digital 
fibroma. (a) Superficial 
acral fibromyxoma is an 
unencapsulated but 
circumscribed 
hypocellular lesion that 
nearly always arises 
adjacent to the nail bed. 
(b) The bland spindle 
cells are set within a 
fibrous and myxoid 
stroma containing small 
vessels. (c) Cellular 
digital fibroma is more 
cellular with short 
fascicles of bland 
spindled cells
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is more cellular than SAF, but it can be distin-
guished by its circumscription and lack of a stori-
form growth pattern. Dermatofibrosarcoma 
protuberans demonstrates a COL1A1-PDGFRB 
fusion, while SAF and CDF do not. Sclerosing 
perineurioma has a cord-like growth pattern and 
lacks myxoid stroma and a conspicuous vascula-
ture. Low-grade fibromyxoid sarcoma typically 
has abrupt transitions from cellular fibrous to 
hypocellular myxoid zones and is positive for 
MUC4.

 Cutaneous Myxoma/Superficial 
Angiomyxoma

 Clinical Features

Cutaneous myxomas are benign paucicellular 
multilobular, papulonodular, or polypoid lesions 
commonly occurring in adults (median age of 
45.5 years). Lesions arise on the trunk, head and 
neck, or lower limbs most often; there is no sexual 
predisposition. Multiple lesions are associated 
with Carney complex, but multiple lesions have 
been described in the absence of this syndrome. 
Cutaneous myxomas are benign, but may recur in 
up to 38% of cases when incompletely excised.

 Pathologic Features

Lesions are typically poorly circumscribed, but a 
multilobular silhouette is often present (Fig. 4.28a). 

Lobules are composed of an abundant myxoid 
stroma containing stellate to bipolar fibroblastic 
cells in association with mucin pools, a sparse 
mixed inflammatory infiltrate characteristically 
containing scattered neutrophils, and numerous 
small blood vessels. Lesions with an extensive 
vasculature are often designated as superficial 
angiomyxomas (Fig. 4.28b). There is little to no 
cytologic atypia or mitotic activity encountered. 
Isolated epithelial elements including epidermal 
inclusion cysts, strands of squamous or basaloid 
epithelium, and adnexal induction may be seen, 
particularly in the setting of Carney complex 
(Fig. 4.28c).

By immunohistochemistry constituent cells 
may be variably positive for SMA, typically in a 
tram-track myofibroblastic pattern of immunore-
activity. Cytokeratins, S100 protein, FXIIIa, des-
min, and CD68 stains are negative. Some studies 
have found focal CD34 positivity. Patients pre-
senting with multiple lesions in the setting of 
Carney complex have a mutation in the PRKAR1A 
gene, which encodes one of the four subunits of 
protein kinase A (Table 4.28).

 Differential Diagnosis

Cutaneous myxomas can be confused with other 
myxoid lesions, which may arise in the skin and 
superficial soft tissues including myxofibrosar-
coma, aggressive angiomyxoma, dermal nerve 
sheath myxoma, trichodiscoma/fibrofollicu-
loma, and focal cutaneous mucinoses. 
Myxofibrosarcoma is typically a larger lesion 
originating in the deeper soft tissues and sec-
ondarily extending into the skin with significant 
cytologic atypia and pleomorphism, and a char-
acteristic arcuate vasculature with prominent 
tumor cell condensation. Imaging studies will 
also reveal a larger deep-seated mass. Cutaneous 
angiomyxomas involving the genital region 
should be distinguished from aggressive angio-
myxoma, which is typically a  more deeply 
seated, large mass within pelvic soft tissues that 
is extensively infiltrative and has a characteristic 
vasculature composed of small capillaries and 
thick-walled vessels with distinct perivascular 

Table 4.27 Key pathologic features: superficial acral 
fibromyxoma (digital fibromyxoma) and cellular digital 
fibroma

Hypocellular proliferation of bland spindle cells
Variable fibrous-to-myxoid stroma containing small 
vessels
Multinucleated stromal and mast cells may be present
CDF is likely a more cellular variant of SAFM 
composed of shorter fascicles of bland spindled cells
SAF and CDF consistently express CD34. SAF shows 
variable staining with EMA, SMA, CD10, and nestin 
and has frequent loss of RB1 expression. Both are 
negative for desmin, S100, MUC4, STAT6, GFAP, and 
pan-cytokeratin
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Fig. 4.28 Cutaneous 
myxoma/superficial 
angiomyxoma. (a) 
Cutaneous myxoma. A 
myxoid dermal tumor 
with a multilobular 
architecture. (b) 
Superficial 
angiomyxoma with 
prominent vessels and 
neutrophils. (c) Isolated 
epithelial elements, 
including epidermal 
inclusion cysts, may be 
seen
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hyalinization. Dermal nerve sheath myxoma 
typically arises in the extremities, particularly 
the fingers, and has more spindled to epithelioid 
Schwann cells present in nests, cords and syncy-
tial aggregates; these cells are positive for S100 
protein, GFAP, neuron-specific enolase, p75, 
and CD57, all of which are negative in cutane-
ous myxomas. Myxoid variants of trichodis-
coma/fibrofolliculoma may also enter the 
differential diagnosis of cutaneous myxoma. 
Trichodiscoma/fibrofolliculoma is predomi-
nantly a fibrous tumor associated with hair fol-
licles. These lesions likely arise from 
perifollicular mesenchymal spindle cells and 
present in the head and neck region.

 Cellular Neurothekeoma

 Clinical Features

Cellular neurothekeoma (CNTK) is a benign 
soft tissue tumor with a female predominance 
that typically occurs in younger adults. Tumors 
usually present as a slowly enlarging cutaneous 
soft tissue mass of the head and neck or extremi-
ties and only rarely recur after surgical 
excision.

 Pathologic Features

Cellular neurothekeoma is a circumscribed tumor 
arising in the dermis. It is typically composed of 

discrete nests or fascicles of epithelioid to spin-
dled cells often delineated by fibrous septa 
(Fig.  4.29a and b). The tumor cells have oval 
nuclei with fine chromatin, small nucleoli, and 
relatively abundant eosinophilic cytoplasm. In 
some cases, hemorrhage and osteoclast-type 
giant cells are present in tumor nests. Focal 
nuclear atypia is relatively common and is some-
times prominent (atypical cellular neurotheke-
oma) (Fig.  4.29c). Constituent spindle cells are 
embedded in a collagenous stroma, but focal 
myxoid change is relatively common. 
Predominately myxoid variants (Fig. 4.29d) have 
been described as well as variants with prominent 
hyalinized stroma (desmoplastic cellular neu-
rothekeoma) (Fig.  4.29e). Tumors may also be 
more cellular with solid sheets and fascicles of 
tumor cells. Perineural invasion and lymphovas-
cular invasion have also been described in atypi-
cal cellular neurothekeoma, but none of these 
features seem to impact clinical behavior. Tumor 
cells express NKI-C3, CD10, and PGP9.5, 
though none of these markers are terribly specific 
and thus need to be interpreted in light of the his-
tologic features. Variable expression of MiTF 
(60–80%) and SMA is seen (10–50%). The tumor 
cells are negative for SOX10, S100 protein, 
CD34, desmin, and pan-cytokeratin expression.

Originally considered a nerve sheath tumor 
due to morphologic similarity to dermal nerve 
sheath myxoma (myxoid neurothekeoma), cellu-
lar neurothekeoma is now considered a 
 fibrohistiocytic tumor. No definitive ultrastruc-
tural or immunophenotypic evidence of nerve 
sheath differentiation has been reported. Genetic 
analysis of cellular neurothekeoma has demon-
strated overlap with benign fibrous histiocytomas 
(Table 4.29).

 Differential Diagnosis

The differential diagnosis for neurothekeoma 
includes dermal nerve sheath myxoma, plexiform 
fibrohistiocytic tumor, benign fibrous histiocy-
toma, and melanocytic tumors. Dermal nerve 
sheath myxoma has distinct fibrous septations, 

Table 4.28 Key pathologic features: cutaneous myx-
oma/superficial angiomyxoma

Poorly circumscribed myxoid nodules with lobular 
silhouette
Stellate to bipolar fibroblastic cells and muciphages
Sparse mixed inflammatory infiltrate characteristically 
containing neutrophils
Varying cellularity
Numerous small blood vessels (when prominent 
designated as superficial or cutaneous angiomyxoma)
Positive for SMA (tram-track myofibroblastic pattern), 
variable CD34 immunoreactivity
Negative for S100 protein, FXIIIa, and desmin
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Fig. 4.29 Cellular 
neurothekeoma. (a) 
Circumscribed tumor in 
dermis comprised of nests 
of bland spindle cells 
delineated by fibrous septa. 
(b) Tumor cells may be 
epithelioid to spindled. 
(c) Atypical cellular 
neurothekeoma with 
significant cellular atypia 
and pleomorphism. This 
case also has admixed 
osteoclast-like giant cells. 
(d) Myxoid variant cellular 
neurothekeoma. 
(e) Desmoplastic cellular 
neurothekeoma with cords 
of tumor cells embedded in 
a dense collagenous 
stroma
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more myxoid stroma, and a predominantly spin-
dled morphology and is consistently positive for 
S100 protein. The tumor nodules of cellular neu-
rothekeoma can bear a striking resemblance to 
the histiocytoid nodules of plexiform fibrohistio-
cytic tumor, but the latter has an infiltrative 
growth pattern and is usually biphasic with his-
tiocytoid nodules and fascicles of spindled cells. 
Benign fibrous histiocytoma has peripheral col-
lagen trapping and epidermal hyperplasia and 
does not have a nested growth pattern. 
Melanocytic tumors are consistently positive for 
S100 protein and SOX10.

d

e

Fig. 4.29 (continued)

Table 4.29 Key pathologic features: cellular 
neurothekeoma

Circumscribed dermal tumor
Discrete nests or fascicles of spindled to epithelioid 
cells often delineated by fibrous septa
Collagenous to focally myxoid stroma
Cases with atypical features including large size 
(>5 cm), infiltrative growth, high mitotic rate, high 
cellularity, cytologic atypia, and perineural and 
lymphovascular invasion have the same prognosis as 
typical CNTK
NKI-C3, CD10, and PGP9.5 positive. Variable 
expression of CD68, MiTF (60–68%), and SMA 
(10–50%). Negative for SOX10, S100 protein, CD34, 
desmin, pan-cytokeratin, and EMA
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 Nodular Fasciitis

 Clinical Features

Nodular fasciitis most often occurs in younger 
patients and affects men and women equally. It 
typically presents as a solitary, small, rapidly 
growing mass of the upper extremity, trunk/chest 
wall, or head and neck region. A history of ante-
cedent trauma is noted in approximately 50% of 
patients. Nodular fasciitis of the scalp and under-
lying skull (i.e., cranial fasciitis) typically occurs 
in young infants and may be associated with birth 
trauma in a subset of cases. Intradermal, ossify-
ing, and intravascular variants have also been 
described. Nodular fasciitis is a benign neoplasm 
with a low risk of recurrence that often spontane-
ously regresses. Tumors from the head and neck 
have a higher risk of recurrence compared with 
cases arising in other locations.

 Pathologic Features

Nodular fasciitis is unencapsulated and variably 
circumscribed. Most cases arise in the subcutis, 
but as noted above, cases arising in the dermis 
and within vessels have been reported 
(Fig. 4.30a). Dermal cases tend to be relatively 
circumscribed, but nodular fasciitis arising in the 
subcutis may extend along subcutaneous septa 
(Fig. 4.30b). Typically, nodular fasciitis is com-
posed of irregular fascicles of bland, lightly 
eosinophilic spindle cells with a swirling, so- 
called tissue culture growth pattern (Fig. 4.30c). 
Constituent tumor cells have elongated delicate 
cytoplasmic processes and vesicular nuclei with 
small nucleoli (Fig.  4.30d). Mitotic figures are 
frequent, but atypical forms are not seen. The 
background stroma is frequently myxoid with 
extravasated erythrocytes and areas of cystic 
breakdown often being present (Fig.  4.30e). 
These stromal features are important clues to the 
diagnosis. Older cases may show hyalinization, 
and some cases will develop keloidal collagen 
fibers (Fig.  4.30f). Intravascular forms demon-

strated vessels expanded by a proliferation of 
myofibroblasts similar to conventional nodular 
fasciitis. Intravascular forms often have numer-
ous osteoclast-type giant cells (Fig.  4.30g). 
Constituent spindle cells demonstrate a “myofi-
broblastic” immunophenotype and pattern of 
staining, namely, membranous (tram-track) 
accentuation of immunoreactivity with 
 immunohistochemical stains to actins (e.g., 
SMA, caldesmon, and calponin) (Fig.  4.30h). 
Previously thought to be a reactive process, nod-
ular fasciitis is now known to be a true neoplasm. 
Over 90% of cases have a translocation involving 
USP6, the same gene involved in aneurysmal 
bone cysts (Table 4.30).

 Differential Diagnosis

Due to its high cellularity and mitotic activity and 
sometimes prominent areas of myxoid change, 
nodular fasciitis can be mistaken for myxofibro-
sarcoma. Myxofibrosarcoma has a greater num-
ber of atypical hyperchromatic cells, more 
prominent myxoid stroma, and usually a 
 distinctive curvilinear vasculature with surround-
ing tumor cell condensation. Cases of nodular 
fasciitis arising in the dermis can be mistaken for 
cellular fibrous histiocytoma and dermatofibro-
sarcoma protuberans. Cellular fibrous histiocy-
toma has features of conventional benign fibrous 
histiocytoma, such as peripheral collagen trap-
ping, and lacks the myxoid stroma and cystic 
degeneration of nodular fasciitis. 
Dermatofibrosarcoma protuberans has a tighter 
more storiform growth pattern, contains spindled 
cells with slender hyperchromatic nuclei, and 
infiltrates the fat in a diffuse “honeycomb” pat-
tern, rather than following subcutaneous septa. 
Immunohistochemical stains play little role in the 
differential diagnosis, as stains such as SMA and 
CD34 can be positive at least focally in fasciitis 
and all the lesions considered in the differential 
diagnosis. In partial samples or difficult cases, 
FISH to detect USP6 rearrangement can confirm 
the diagnosis.
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Fig. 4.30 Nodular fasciitis. (a) Nodular fasciitis arising 
in the dermis, showing an unencapsulated but circum-
scribed proliferation of myofibroblastic spindle cells. (b) 
Cases arising in subcutis tend to extend along fibrous 
septa. (c) Irregular fascicles of lightly eosinophilic spindle 
cells with a “tissue culture” growth pattern. (d) Tumor 
cells have elongated delicate cytoplasmic processes and 

vesicular nuclei with small nucleoli. (e) Extravasated 
erythrocytes and myxoid degeneration are helpful diag-
nostic features. (f) An example of nodular fasciitis with 
keloidal collagen. (g) An example of intravascular fasci-
itis. Note the osteoclast-type giant cells. (h) SMA tram- 
track pattern of immunoreactivity in nodular fasciitis

a

b
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Fig. 4.30 (continued)
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f

Fig. 4.30 (continued)
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 Proliferative Fasciitis

 Clinical Features

Proliferative fasciitis, first described by Chung 
and Enzinger in 1975, has significant clinical 
overlap with nodular fasciitis including a similar 
anatomic distribution and association with 
trauma, but usually presents in a slightly older 
patient population, with occasional cases pre-
senting in children. Lesions occur in the subcutis 
of the extremities, trunk, or rarely the head and 

g

h

Fig. 4.30 (continued)

Table 4.30 Key pathologic features: nodular fasciitis

Irregular fascicles of bland lightly eosinophilic 
spindled cells with a “tissue culture” growth pattern
Mitotically active but no atypical mitoses
Variably myxoid stroma with extravasated 
erythrocytes and areas of cystic breakdown
Hyalinized stroma with keloid-like collagen in older 
lesions
Osteoclast-type giant cells may be seen, particularly in 
intravascular variant
Spindle cells usually positive for actins (SMA, 
caldesmon, calponin) often in a “tram-track” 
myofibroblastic pattern
USP6 gene rearrangement
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neck and are usually less than 5 cm in maximum 
dimension. Lesions present as firm, but mobile 
subcutaneous nodules, which may be painful. A 
history of rapid growth is typical.

 Pathologic Features

Most cases of proliferative fasciitis have overlap-
ping features with nodular fasciitis, with a tissue 
culture-like pattern of spindled cells, myxoid 
stroma, and extravasation of erythrocytes. The 
defining histologic feature of proliferative fasci-

itis is the presence of ganglion-like myofibro-
blasts interspersed among the spindled cells. 
These cells have enlarged eccentrically placed 
nuclei with prominent nucleoli and relatively 
abundant eosinophilic cytoplasm (Fig. 4.31a and 
b). Interestingly, pediatric cases may demonstrate 
a more diffuse, sheetlike growth pattern of 
 ganglion-like myofibroblasts, sometimes with 
focal areas of necrosis (Fig. 4.31c). Proliferative 
fasciitis is usually immunoreactive for SMA 
(“tram-track”) and sometimes focally for desmin. 
Rearrangement of USP6 has not been identified 
to date (Table 4.31).

Fig. 4.31 Proliferative 
fasciitis. (a) Overlapping 
histologic features with 
nodular fasciitis including 
spindled myofibroblastic 
cells and tissue culture-
like architecture. Note 
scattered ganglion-like 
myofibroblasts. (b) High- 
power view of ganglion-
like cells, the defining 
feature of proliferative 
fasciitis. (c) Pediatric 
cases may have a diffuse, 
sheetlike growth of 
ganglion-like 
myofibroblasts. Necrosis 
may also be focally 
present

a

b
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 Differential Diagnosis

The differential of proliferative fasciitis overlaps 
with the differential diagnosis of nodular fasci-
itis, as discussed above. The same comments are 
applicable to proliferative fasciitis. In cases with 
numerous ganglion-like myofibroblasts, the dif-
ferential diagnosis can include metastatic mela-
noma, anaplastic large cell lymphoma, 
myxoinflammatory fibroblastic sarcoma, epithe-
lioid sarcoma, and, in pediatric cases, rhabdo-
myosarcoma. With the exception of 
myxoinflammatory fibroblastic sarcoma, all of 
the entities in the differential diagnosis can be 
sorted out with a carefully selected panel of 
immunohistochemical stains, including S100 
protein (melanoma), CD30 (anaplastic large cell 
lymphoma), epithelioid sarcoma (AE1/3 and 
INI1), and myogenin (rhabdomyosarcoma). The 
degree of cytologic atypia and extent of the asso-
ciated inflammatory infiltrate seen in myxoin-
flammatory fibroblastic sarcoma exceeds that 
typically seen in proliferative fasciitis.

 Ischemic Fasciitis

 Clinical Features

Ischemic fasciitis (also known as decubital isch-
emic fasciitis or atypical decubital fibroplasia) 
usually occurs at sites of intermittent pressure- 
induced ischemia, most commonly in soft tissue 
overlying bony prominences (e.g., sacrum, hip, 
shoulder, elbow). It is usually seen in elderly and 
debilitated patients, but presentation in younger 
patients is increasingly recognized, especially in 
cases involving the elbows.

 Pathologic Features

Ischemic fasciitis involves the subcutis and dem-
onstrates a characteristic zonal pattern, with cen-
tral fibrinoid necrosis, adjacent loose myxoid 
stroma, and a surrounding proliferation of myofi-
broblastic cells similar to those of nodular fasci-
itis with admixed ganglion-like myofibroblasts 
(Fig. 4.32a). A reactive, thin-walled vascular pro-
liferation is also commonly present surrounding 
the zone of fibrinoid necrosis (Fig. 4.32b). A sub-
set of the reactive myofibroblasts can demon-
strate significant hyperchromasia and 
pleomorphism (Fig. 4.32c), leading to a misdiag-
nosis of a pleomorphic sarcoma. Similar to other 
forms of nodular fasciitis, immunoreactivity for 
SMA is common. Rearrangement of USP6 is not 

cFig. 4.31 (continued)

Table 4.31 Key pathologic features: proliferative 
fasciitis

Overlapping features with nodular fasciitis, including 
tissue culture-like pattern of spindled cells, myxoid 
stroma, and extravasation of erythrocytes
Interspersed ganglion-like myofibroblasts are a 
defining feature
Pediatric cases may have sheetlike growth of 
ganglion-like cells and foci of necrosis
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Fig. 4.32 Ischemic 
fasciitis. (a) A reactive 
spindle cell proliferation 
with a zonal pattern 
including a central zone 
of fibrinoid necrosis 
surrounded by reactive 
myofibroblasts. (b) 
Reactive thin-walled 
vascular proliferation 
around a zone of 
fibrinoid necrosis. (c) 
Myofibroblasts with 
significant 
hyperchromasia and 
pleomorphism may be 
mistaken for evidence of 
a sarcoma
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a feature. However, recently novel t(1;2)
(p36.1;q23) and t(7;19)(q32;q13.3) chromo-
somal translocations have been identified in a 
single case of ischemic fasciitis, suggesting a 
possible clonal pathogenetic link. The clinical 
significance of these findings remains to be deter-
mined (Table 4.32).

 Differential Diagnosis

Ischemic fasciitis is most frequently confused 
with myxofibrosarcoma and undifferentiated 
pleomorphic sarcoma. Both of these entities have 
greater nuclear atypia and lack the distinct zona-
tion of ischemic fasciitis. Immunohistochemistry 
plays no role in resolving the differential 
diagnosis.

 Fibroma of Tendon Sheath

 Clinical Features

Fibroma of tendon sheath (FTS) is a myofibro-
blastic proliferation related to nodular fasciitis, 
which arises in tenosynovial soft tissues. Most 
FTS arise in the upper extremities, with the first 
three fingers being the most frequent sites of 
involvement. FTS in the knee, elbow, and wrist 
have been rarely reported. Affected patients are 
typically in the second through fifth decades of 
life. FTS is a benign lesion, which may locally 
recur in approximately 20–25% of cases, but 
does not metastasize.

 Pathologic Features

Lesions are slow-growing, small (≤3 cm), firm, 
well-circumscribed nodules typically attached, or 

directly adjacent, to tendon sheaths. Cleft-like 
spaces are often seen at the periphery (Fig. 4.33a). 
Most FTS are hypocellular and contain myofi-
broblastic spindle cells with elongated, tapered 
nuclei with indistinct eosinophilic cytoplasmic 
processes embedded in an eosinophilic hyalin-
ized stroma (Fig. 4.33b). Most lesions have a low 
mitotic rate and lack significant cytologic atypia. 
A pleomorphic variant has been described in 
which a significant level of nuclear hyperchroma-
sia and pleomorphism contrasts with the gener-
ally low mitotic activity seen in these lesions as a 
whole; a degenerative phenomenon has been sug-
gested to reconcile these disparate features 
(Fig. 4.33c). In newly eruptive lesions, the hya-
linized areas alternate with foci more typical of 
nodular fasciitis, including foci with extensive 
myxoid change and tissue culture-like architec-
ture, as well as extravasated red cells (Fig. 4.33d). 
Older lesions are more fibrotic and paucicellular 
(Fig. 4.33e). In some lesions the tumor has zones 
of increased cellularity and a more fascicular 
growth pattern (cellular fibroma of tendon sheath) 
(Fig. 4.33f). Some lesions contain multinucleated 
osteoclast-type giant cells, but other secondary 
elements such as hemosiderin and foam cells are 
not noted. Similar to nodular fasciitis and related 
lesions, constituent cells express smooth muscle 
markers in a reactive tram-track pattern (SMA, 
caldesmon, and calponin), but are negative for 
desmin. USP6 rearrangements have been reported 
in cellular fibroma of tendon sheath, but not other 
variants. These lesions are benign but may recur 
after incomplete excision (Table 4.33).

 Differential Diagnosis

Hypocellular collagenized lesions are usually 
very characteristic and rarely confused with other 
entities. More cellular variants can resemble clas-
sic nodular fasciitis or a cellular fibrous histiocy-
toma (dermatofibroma). Tenosynovial giant cell 
tumor has a similar anatomic distribution, but 
these lesions tend to have more rounded cells, as 
opposed to the spindled cells seen in FTS. Unlike 
FTS, osteoclast-type giant cells and other sec-
ondary elements, such as xanthoma cells and 
hemosiderin-laden macrophages, are common in 

Table 4.32 Key pathologic features: ischemic fasciitis

Characteristic zonal histology
Central fibrinoid necrosis, adjacent loose myxoid 
stroma surrounded by a proliferation of 
myofibroblastic spindle cells
Scattered admixed atypical ganglion-like 
myofibroblasts
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Fig. 4.33 Fibroma of tendon sheath. (a) Low-power view 
illustrating the multinodular architecture of fibroma of ten-
don sheath. (b) A hypocellular lesion composed of myofibro-
blastic spindle cells with elongated, tapered nuclei with 
indistinct eosinophilic cytoplasmic processes embedded in a 
hyalinized stroma. (c) Pleomorphic fibroma of tendon sheath 

is likely due to a degenerative phenomenon resulting in 
nuclear hyperchromasia and pleomorphism. (d) Extensive 
myxoid change and tissue culture-like architecture, as well as 
extravasated red cells in a newly eruptive lesion. (e) Extensive 
fibrosis typical of an older lesion. (f) Cellular fibroma of ten-
don sheath showing zones of increased cellularity

a
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Fig. 4.33 (continued)
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tenosynovial giant cell tumor. Finally, pleomor-
phic variants of FTS can be confused with pleo-
morphic sarcomas, which in general demonstrate 
greater mitotic activity, cellularity, and 
pleomorphism.

 Calcifying Fibrous Pseudotumor

 Clinical Features

Calcifying fibrous pseudotumor is a rare benign 
soft tissue pseudotumor with slight female pre-
dominance that typically occurs in children and 
young adults. Tumors usually present as slowly 
growing painless soft tissue masses in the extrem-
ities, thorax, abdomen, or head and neck, 
although tumors can occur at essentially any site 
in the body, including visceral sites, such as the 
gastrointestinal tract. It shares several clinical 
and morphologic features with IgG4-related scle-
rosing diseases, although this link remains unsub-
stantiated. Radiographic imaging may 
demonstrate a soft tissue mass with intralesional 
mineralization. Tumors demonstrate indolent 
clinical behavior, with only rare local recurrences 
after surgical excision.

 Pathologic Features

Grossly, tumors are unencapsulated, but circum-
scribed solid superficial or deep soft tissue 
masses. Microscopically, tumors are relatively 
circumscribed, hypocellular, and comprised of 
bland-appearing fibroblastic spindle cells within 

densely collagenous stroma. Variable mixed 
chronic inflammatory cells, including lympho-
cytes and plasma cells, are present, and charac-
teristic focal to diffuse dystrophic and/or 
psammomatous calcifications are noted 
(Fig.  4.34a). Spindle cells show variable SMA, 
muscle-specific actin, desmin, CD34, and FXIIIa 
staining but are negative for S100 protein, pan- 
cytokeratin, and ALK expression. The presence 
of IgG4-positive plasma cells in these tumors, 
particularly those arising in the GI tract, has 
raised the possibility that they represent a variant 
in the spectrum of IgG4-related sclerosing dis-
eases. A recent study identified novel deleterious 
mutations in ZN717, FRG1, and CDC27 genes as 
well as significant copy number losses on eight 
chromosomes with a large loss common to all 
samples on chromosome 6. These mutations del-
eteriously altered coding domains in a manner 
predicted to be damaging to protein function, 
suggesting a role in CFTP tumorigenesis 
(Table 4.34).

 Differential Diagnosis

The differential diagnosis for calcifying fibrous 
pseudotumor includes burned-out nodular fasci-
itis, fibromatosis, inflammatory myofibroblastic 
tumor, fibro-osseous pseudotumor of digits, and 
calcifying aponeurotic fibroma. In general, late- 
stage nodular fasciitis still has more cellular areas 
than calcifying fibrous pseudotumor and does not 
typically show prominent calcifications. 
Fibromatosis generally demonstrates prominent 
fascicular growth and only rarely shows calcifi-
cations. Inflammatory myofibroblastic tumor 
(IMT) is an important differential diagnostic con-
sideration, as it can show significant morphologic 
overlap with calcifying fibrous pseudotumor, 
although in general, inflammatory myofibroblas-
tic tumors are more cellular and show a more 
prominent inflammatory infiltrate; documenta-
tion of an ALK gene rearrangement or ALK pro-
tein expression argues against the diagnosis of 
calcifying fibrous pseudotumor and in favor of 
IMT. Finally, depending on the clinical features, 
fibro-osseous pseudotumor of digits and/or calci-

Table 4.33 Key pathologic features: fibroma of tendon 
sheath

Bland spindle cells in a heavily collagenized matrix 
surrounding slit-like vessels
Increased cellularity and nuclear atypia in cellular and 
pleomorphic variants, respectively
Tram-track immunoreactivity for actins but not desmin
Translocations involving the long t(2:11) (q31–32; 
q12), a finding shared with giant cell tumor of tendon 
sheath, but showing different break points
USP6 gene rearrangements seen in a subset of cellular 
fibromas of tendon sheath, but not other variants
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fying aponeurotic fibroma may enter the differen-
tial diagnosis of calcifying fibrous pseudotumor. 
The presence of maturing osteoid, osteoblastic 
rimming, and admixed multinucleated osteoclast- 
like giant cells, as well as the distinctive clinical 
presentation, suggests fibro-osseous pseudotu-
mor of digits, while central cartilage formation 
and calcification favors a diagnosis of calcifying 
aponeurotic fibroma.

 Fibroosseous Pseudotumor 
of Digits

 Clinical Features

Fibro-osseous pseudotumor of digits (FOPT) is a 
form of heterotopic ossification originally 
described under the name “florid reactive periosti-

tis of the tubular bones of the hands and feet” in 
1981 and renamed FOPT in 1986. It has been lik-
ened to myositis ossificans and presents as a small, 
painful papule on the second or third finger. It is 
more common in women and young adults and has 
been associated with repetitive trauma secondary 
to manual labor. Tumors usually present as enlarg-
ing painful and/or swollen soft tissue masses. 
Radiographic imaging may demonstrate a vague 
soft tissue mass with  disorganized intralesional 
mineralization, and the tumor may appear to 
involve the underlying cortical bone (Fig. 4.35a). 
Tumors show benign clinical behavior without 
local recurrence after surgical excision.

 Pathologic Features

The tumors are unencapsulated but circumscribed 
solid superficial soft tissue masses. 
Microscopically, tumors are typically hypercel-
lular and comprised of plump fibroblastic spindle 
cells with moderate eosinophilic cytoplasm, 
enlarged and slightly irregular vesicular nuclei, 
and inconspicuous nucleoli. Tumor cells are 
arranged haphazardly and in short fascicles 
within variable fibromyxoid stroma. Admixed 
foci of osteoid formation with osteoblastic rim-
ming, patchy calcification, and scattered multi-
nucleated osteoclast-like giant cells are present 
(Fig.  4.35b). Although mitotic activity may 
be present, there is no significant cytologic atypia 

Fig. 4.34 Calcifying 
fibrous pseudotumor. 
Calcified deposits and 
fibroblastic cells within 
a fibrous stroma in a 
case of calcifying 
fibrous pseudotumor

Table 4.34 Key pathologic features: calcifying fibrous 
pseudotumor

Well-circumscribed mass composed of hyalinized 
fibrosclerotic tissue
Variable inflammatory infiltrate composed of 
lymphocytes and plasma cells
Psammomatous calcifications are a characteristic 
feature
Scattered, bland fibroblastic, and myofibroblastic 
spindle cells
Spindle cells show variable immunoreactivity for 
SMA, MSA, CD34, and FXIIIa
IgG4-positive plasma cells present in a subset
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Fig. 4.35 Fibro- 
osseous tumor of digits. 
(a) Radiograph 
demonstrating a vague 
soft tissue mass with 
disorganized 
intralesional 
mineralization between 
the thumb and index 
finger. The tumor may 
appear to involve the 
underlying cortical bone. 
(b) Plump fibroblasts 
within a fibromyxoid 
stroma with osteoid 
formation. (Images 
courtesy of Dr. David 
Lucas, University of 
Michigan)
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or necrosis. The spindle cells express SMA, but 
are negative for desmin, S100, CD34, and pan- 
cytokeratin expression. In a recent study, four of 
five cases of FOPT demonstrated USP6 rear-
rangements placing these lesions in the group of 
transient neoplasms including nodular fasciitis 
and myositis ossificans (Table 4.35).

 Differential Diagnosis

The differential diagnosis of fibro-osseous pseu-
dotumor of digits includes subungual exostosis, 
soft tissue giant cell tumor, giant cell tumor of 
bone, and theoretically, osteosarcoma. Of these 
entities, subungual exostosis is the only one with 
significant clinical overlap involving presentation 
in the digits. Subungual exostosis is usually less 
cellular, and radiographs will demonstrate origin 
from the underlying bone. Presentation of the 
other entities in the digits is exceptional. Both 
giant cell tumor of bone and most cases of osteo-
sarcoma arise from bone. Osseous and extraskel-
etal osteosarcoma typically exhibit a much 
greater degree of cytologic atypia.
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