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A 16-year-old adolescent girl presented with a bump 
over the left posterior knee of 1 month’s duration. Her 
medical history was unremarkable. She denied recent 
trauma or injury to the area. On physical examina-
tion there was a visible and palpable tense nontender 
mass the size of an egg over the left posterior knee. 
Magnetic resonance imaging showed a lobulated 
mass–like focus of T2 hyperintensity centered at 
the subcutaneous tissues and superficial myofascial 
plane of the gastrocnemius on the posterior knee. 
Complete excision of the lesion was performed 
and demonstrated a 2.6×2.9×2.1-cm mass within 
subcutaneous adipose tissue. There was no micro-
scopic involvement of skeletal muscle. Immunohisto-
chemistry staining of the tumor was performed that 
was positive for smooth muscle actin and negative 
for desmin, S-100, CD34, pan-cytokeratin, and 
β-catenin. Fluorescent in situ hybridization testing 
demonstrated rearrangement of the ubiquitin-specific 
peptidase 6 gene, USP6, locus (17p13).

THE BEST DIAGNOSIS IS:
a. dermatofibrosarcoma protuberans
b. fibromatosis
c. low-grade fibromyxoid sarcoma
d. nodular fasciitis
e. plexiform fibrohistiocytic tumor
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H&E, original magnifications ×40 and ×200 (inset).
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T he diagnosis of spindle cell tumors can be challeng-
ing; however, by using a variety of immunoper-
oxidase stains and fluorescent in situ hybridization 

(FISH) testing in conjunction with histology, it often is 
possible to arrive at a definitive diagnosis. For this case, 
the histologic features in conjunction with the immuno-
peroxidase stains and FISH were consistent with a diag-
nosis of nodular fasciitis.

Nodular fasciitis is a benign, self-limiting, myofibro-
blastic, soft-tissue proliferation typically found in the 
subcutaneous tissue.1 It can be found anywhere on the 
body but most commonly on the upper arms and trunk. It 
most often is seen in young adults, and many cases have 
been reported in association with a history of trauma to 
the area.1,2 It typically measures less than 2 cm in diam-
eter.3 The diagnosis of nodular fasciitis is particularly 
challenging because it mimics sarcoma, both in presenta-
tion and in histologic findings with rapid growth, high 
mitotic activity, and increased cellularity.1,4-7 In contrast 
to malignancy, nodular fasciitis has no atypical mitoses 
and little cytologic atypia.8,9 Rather, it contains plump 
myofibroblasts loosely arranged in a myxoid or fibrous 
stroma that also may contain lymphocytes, extravasated 
erythrocytes, and osteoclastlike giant cells distributed 
throughout.5,10,11 In this case, lymphocytes, extravasated 
red blood cells, and myxoid change are present, sug-
gesting the diagnosis of nodular fasciitis. In other cases, 
however, these features may be much more limited, mak-
ing the diagnosis more challenging. The spindle cells are 
arranged in poorly defined short fascicles. The tumor cells 
do not infiltrate between individual adipocytes. There is 
no notable cytologic atypia.

Because of the difficulty in making the diagnosis, over-
treatment of this benign condition can be a problem, caus-
ing increased morbidity.1 Erickson-Johnson et al12 identified 
the role of an ubiquitin-specific peptidase 6, USP6, gene 
rearrangement on chromosome 17p13 in 92% (44/48) of 
cases of nodular fasciitis. The USP6 gene most often is 
rearranged with the myosin heavy chain 9 gene, MYH9, 
on chromosome 22q12.3. With this rearrangement, the 
MYH9 promoter leads to the overexpression of USP6, 
causing tumor formation.2,13 The use of multiple immu-
noperoxidase stains can be important in the identification 
of nodular fasciitis. Nodular fasciitis stains negative for 
S-100, epithelial membrane antigen, CD34, β-catenin, 
and cytokeratin, but typically stains positive for smooth 
muscle actin.9

Although dermatofibrosarcoma protuberans (DFSP) 
was in the differential diagnosis, these tumors tend to have 
greater cellularity than nodular fasciitis. In addition, the 
spindle cells of DFSP typically are arranged in a storiform 

pattern. Another characteristic feature of DFSP is that the 
tumor cells will infiltrate between adipose cells creating a 
lacelike or honeycomblike appearance within the subcu-
taneous tissue (Figure 1). Immunohistochemistry staining 
and FISH testing may be useful in making a diagnosis 
of DFSP. These tumors typically are positive for CD34  
by immunoperoxidase staining and demonstrate a trans-
location t(17;22)(q21;q13) between platelet-derived 
growth factor subunit B gene, PDGFB, and collagen  
type I alpha 1 chain gene, COL1A1, by FISH.

The distinction between the fibrous phase of nodular 
fasciitis and fibromatosis can be challenging. The size of 
the lesion may be helpful, with most lesions of nodular 
fasciitis being less than 3 cm, while lesions of fibroma-
tosis have a mean diameter of 7 cm.5,14 Microscopically, 
both tumors demonstrate a fascicular growth pattern; 

THE DIAGNOSIS:

Nodular Fasciitis

FIGURE 2. Mildly cellular proliferation of spindle cells arranged in long 
fascicles consistent with fibromatosis (H&E, original magnification 
×100). 

FIGURE 1. Moderately cellular proliferation of spindle cells infiltrating 
around individual adipose cells consistent with dermatofibrosarcoma 
protuberans (H&E, original magnification ×100). 
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however, the fascicles in nodular fasciitis tend to be 
short and irregular compared to the longer fascicles seen  
in fibromatosis (Figure 2). Immunohistochemistry  
staining has limited utility with only 56% (14/25) of 
superficial fibromatoses having positive nuclear staining 
for β-catenin.15 

Low-grade fibromyxoid sarcoma (LGFMS) would be 
unusual in this clinical scenario. Only 13% to 19% of 
cases present in patients younger than 18 years (mean 
age, 33 years).16 In LGFMS there are cytologically bland 
spindle cells that are typically arranged in a patternless or 
whorled pattern (Figure 3), though fascicular architecture 
may be seen. There are alternating areas of fibrous and 
myxoid stroma. A curvilinear vasculature network and 
lack of lymphocytes and extravasated red blood cells are 
histologic features favoring LGFMS over nodular fasciitis. 
Immunohistochemistry staining and FISH testing can be 
useful in making the diagnosis of LGFMS. These tumors 
are characterized by a translocation t(7;16)(q34;p11) 

involving the fusion in sarcoma, FUS, and cAMP respon-
sive element binding protein 3 like 2, CREB3L2, genes.16 
Positive immunohistochemistry staining for MUC4 can be 
seen in up to 100% of LGFMS and is absent in many other 
spindle cell tumors.16 

Plexiform fibrohistiocytic tumor (PFT) is least likely 
to be confused with nodular fasciitis. Histologically 
these tumors are characterized by multiple small nod-
ules arranged in a plexiform pattern (Figure 4). Within  
the nodules, 3 cell types may be noted: spindle  
fibroblast–like cells, mononuclear histiocyte–like cells, 
and osteoclastlike cells.17 Either the spindle cells or the 
mononuclear cells may predominate in cases of PFT. 
Immunohistochemistry staining of PFT is nonspecific and 
there are no molecular/FISH studies that can be used to 
help confirm the diagnosis.
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FIGURE 3. Mild to moderately cellular proliferation of cytologically 
bland spindle cells arranged in a patternless distribution within a  
fibromyxoid stroma consistent with low-grade fibromyxoid sarcoma 
(H&E, original magnification ×200).

FIGURE 4. Multiple small nodules of spindled and histiocytelike cells 
within a fibrous stroma consistent with plexiform fibrohistiocytic tumor 
(H&E, original magnification ×200).
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