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ABSTRACT

Nodular fasciitis is a benign proliferation of myofibroblasts which presents
clinically as a rapidly growing mass with nonspecific features on imaging

and high cellular activity on histopathology.

Nodular fasciitis can be

mistaken for malignant fibrous lesions such as soft tissue sarcoma or breast
carcinoma when located within breast tissue. This presents a problem for
appropriate treatment planning as the natural history of nodular fasciitis is
spontaneous regression. We present the mammographic, sonographic,
computed tomography, and histopathologic characteristics of nodular
fasciitis in a 68 year female initially presenting with a rapidly enlarging right

axillary mass.

CASE REPORT

CASE REPORT

A 68 year old female was referred for diagnostic
mammogram for a rapidly growing, painless, palpable lump in
the axillary tail of the right breast. Her past medical history
included rheumatoid arthritis treated with long standing
methotrexate and low dose prednisone therapy. She had a
remote history of aggressive Burkitt's lymphoma treated with
chemotherapy and intrathecal methotrexate in 1992. She had
undergone a left knee replacement approximately nine months
prior, with postoperative course complicated by Clostridium
difficile-induced diarrhea and a forty pound weight loss. She
had no personal history of breast cancer.

On physical examination, there was a soft, nontender, soft
tissue mass in the axillary tail of the right breast. There were
no skin changes. There were no associated parasthesias in the
right arm. Distal pulses were normal.

The diagnostic mammogram demonstrated a 6 x 5 ¢cm
round equal density mass with ill-defined margins in the right
axillary tail seen only on the right mediolateral oblique (MLO)
view. There were no associated calcifications or architectural
distortion (Figure 1A,B). The patient's most recent previous
screening mammogram one year prior was normal. Given the
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suspicious findings of a new mass, a BIRADS Category 4 was
given and recommendation for a targeted breast ultrasound
was made.

Subsequent targeted ultrasound over the palpable area
revealed a multiloculated complex cystic mass in the
subcutaneous soft tissue extending deep to and abutting the
pectoralis muscle measuring approximately 5.6 x 5.2 cm with
extensive surrounding tissue edema (Figure 2A-C). There did
not appear to be muscle invasion. Minimal vascularity was
seen on Power Doppler (Figure 2C). The final
recommendation was a BIRADS Category 4.

Ultrasound guided aspiration of the cystic component
yielded serosanginous fluid. Culture of the fluid revealed no
growth after five days. Flow cytometry showed no
immunophenotypic evidence of lymphoma or breast
carcinoma. Histology from subsequent core needle biopsies
obtained with a 14g Achieve biopsy needle revealed spindle
cell proliferation composed of fascicles of spindled and
stellate cells infiltrating adipose tissue. The spindle cell
proliferation was set within a background of loose
collagenous/myxoid stroma, increased vascularity highlighted
by CD34 immunohistochemical stain, mixed inflammatory
cells including lymphocytes, histiocytes, eosinophils, and
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neutrophils and extravasated red blood cells. Histopathologic
features were diagnostic of nodular fasciitis (Figure 3A,B).
No evidence of Burkitt lymphoma or other neoplasms was
identified.

Given its approximation to the chest wall and the clinical
history of rapid growth, the patient was referred to
cardiothoracic surgery. Subsequent computed tomography
(CT) exam of the neck without contrast was performed
approximately two weeks after initial presentation at the
request of the surgeon. There was a significant decrease in size
of the lesion both on clinical exam and on imaging when
compared to initial ultrasound (Fig 4). As the lesion had
regressed in size in the two weeks since she presented to the
breast clinic and there were no concerning imaging findings,
conservative clinical and imaging follow up was
recommended. A repeat CT examination of the neck 3 months
later (Fig 5) demonstrated resolution of the lesion. She is
scheduled to return for routine screening mammogram.

DISCUSSION

Nodular fasciitis is a benign proliferation of
myofibroblasts  first described as pseudosarcomatous
fibromatosis in 1955 [1]. Because of its rapid growth,
radiological, and histopathological appearance it is often
mistaken for more malignant entities such as soft tissue
sarcoma [2]. Although rare, when present in the breast it can
mimic primary breast malignancy. Its benign nature has been
well described in the literature, and it has been recently
categorized as one of the benign mesenchymal tumors of the
breast by the World Health Organization [3].

Etiology & demographics

Nodular fasciitis presents clinically as a rapidly growing
soft tissue mass that is often painful and tender regardless of
location and presents in patients in the second to fourth
decades of life [4]. Incidence is equal between women and
men. Approximately 5-15 percent of patients report trauma
preceding appearance of the lesion [5]. About half occur in
the upper extremities, the remainder occurring in the lower
extremities, neck, and thorax [6]. Nodular fasciitis in the
breast is rare, however when it does occur it can mimic breast
malignancy and thus is an important entity to be aware of.
When it occurs in the breast its presentation is similar to other
locations in the body with a rapidly growing, palpable, and
often tender mass [7].

Clinical & imaging findings

On imaging, nodular fasciitis mimics more aggressive
lesions typically prompting biopsy and excision with most
cases diagnosed histologically [7]. Because the histological
characteristics vary, familiarity with the clinical, radiological,
and histological presentation of this entity is essential to arrive
at the correct diagnosis.

Nodular fasciitis is a benign soft tissue lesion that can
mimic breast cancer both clinically and radiologically [2, 8].
The mammographic appearance of nodular fasciitis varies and
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ranges from a round mass with indistinct margins and
surrounding increase in trabecular density to an irregular, often
spiculated mass [9, 10]. These observations are in agreement
with the ill-defined equal density mass we observed in our
case.

Similarly, nodular fasciitis has a variable and nonspecific
sonographic appearance which has not been well established in
the literature. Typically circumscribed, its internal echotexture
ranges from homogeneous to mixed, sometimes with posterior
acoustic enhancement [2, 11]. As in our case, it may not
demonstrate any significant vascularity on Doppler ultrasound
even in the setting of intense neovascularity demonstrated on
angiography [12]. The extensive surrounding soft tissue edema
observed in our case has not been previously described and
initially was suggestive of an infectious etiology, however no
microbacterial growth was observed after five days. The
marked soft tissue edema is particularly noteworthy given that
our patient had no tenderness associated with the mass, a
finding which was worrisome for breast malignancy given its
similarly painless presentation. Despite this, the scattered
inflammatory cells observed on histology suggest that the soft
tissue edema was reactive to the nodular fasciitis.

Nodular fasciitis has been described as a poorly defined
soft tissue mass on CT, having attenuation less than that of
skeletal muscle [13].

Microscopically, nodular fasciitis is characterized by
plump, immature  spindle-shaped  fibroblasts  and
myofibroblasts arranged in short irregular bundles
accompanied by a dense reticulin meshwork and extravasated
erythrocytes [14]. Lymphoid cells, lipid macrophages, and
multinucleated giant cells are often described. An important
diagnostic criterion is a pattern of intervening ground
substance which gives the lesion a "feathery" appearance [12,
14]. Features used to distinguish nodular fasciitis from
aggressive lesions such as breast carcinoma or sarcoma
include lack of atypia and hyperchromatic nuclei, sparing of
the skin, and a limited number of mitoses (not greater than 1
per high power field) [7].

Nodular fasciitis is categorized into three histologic
subtypes: myxoid, cellular, and fibrous [4]. Myxoid lesions,
the histologic subtype in our case, typically have higher
cellularity and correspondingly shorter clinical presentations
compared to the more mature fibrous subtype [15]. While
myxoid in nature, mucinous breast carcinoma can be
classically distinguished by its clusters of tumor cells floating
in pools of extracellular mucin. Different histologic subtypes
do often coexist in the same lesion, leading some to suggest
that there is an age-related histologic transition from myxoid to
cellular and then fibrous as the lesion matures [12]. Nodular
fasciitis can be further subdivided based on the basis of its
anatomic  location:  subcutaneous, intramuscular, or
intermuscular [12]. Our case was subcutaneous in location
which is the most common subtype.

Treatment & prognosis
The recommended treatment for nodular fasciitis is
generally conservative, although some advocate for excision
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[7, 8]. Brown et al recommend conservative management in
cases where diagnosis has been established with satisfactory
core biopsy, describing a case where clinical regression was
observed within 16 days without any therapeutic intervention
[7]. Numerous other reports describe spontaneous regression
of nodular fasciitis [9, 14, 16]. As the lesion is often
diagnosed after excision, the natural history is not completely
understood. The CT scan of our patient demonstrated a
significant decrease in the size of the lesion within a period of
approximately two weeks consistent with relatively rapid
spontaneous regression. Follow up CT examination 3 months
later performed at the discretion of the attending surgeon
demonstrated resolution of the lesion. In cases of suspected
nodular fasciitis in the breast based, conservative management
may be considered if satisfactory core biopsy demonstrates no
findings to suggest malignancy.

Differential Diagnoses

e Lymphadenitis
Abscess
Hematoma
Non-breast malignancy
Primary breast malignancy
Nodular Fasciitis

In the setting of a rapid clinical presentation with the
described imaging findings, the differential diagnosis would
include inflammatory diseases such as lymphadenitis, abscess,
hematoma, non-breast malignancy such as lymphoma, and
primary breast malignancy (Table 2).

Lymphadenitis
Inflammation of Iymph nodes by bacterial or

granulomatous infections, such as tuberculosis, is known as
lymphadenitis. The most common location of intramammary
lymph nodes is in the axillary tail of the breast. Inflammation
of these nodes resulting in lymphadenitis is most commonly
due to bacterial agents that are located in the normal flora of
the skin. Focal lymphadenitis is prominent in streptococcal
infection,  tuberculosis,  nontuberculous  mycobacterial
infection, tularemia, plague, and cat-scratch disease.
Multifocal ~lymphadenitis is common in infectious
mononucleosis, cytomegalovirus infection, toxoplasmosis,
brucellosis,  secondary  syphilis, and  disseminated
histoplasmosis [17, 18].

The axillary nodes receive drainage from the arm, thoracic
wall, and breast. Infections, including cat scratch disease, are
other common causes of axillary lymphadenopathy. Fever
typically accompanies lymphadenopathy for the majority of
the infectious etiologies [19]. Other causes of lymphadenitis
are more rare disorders including histiocytic necrotizing
lymphadenitis, also known as Kikuchi- Fujimoti disease, which
typically presents with fever and lymphadenitis, though
typically cervical [20]. In the absence of upper extremity
lesions with lymphadenopathy, primary or metastatic
malignancy is in the differential diagnosis [21].

In one series of 31 patients with isolated axillary masses,
9 had breast cancer (5 in the contralateral breast) and 9 had
metastases from other sites [21]. The history in a patient with
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lymphadenopathy should focus upon the following: localizing
signs or symptoms suggesting infection or malignancy;
exposures likely to be associated with infection (eg, cat
scratches [cat scratch disease], undercooked meat
[toxoplasmosis], tick bite [Lyme disease]), travel to areas with
high rates of endemic infection, high risk behavior (eg, sexual
behavior, injection drug use); constitutional symptoms such as
fever, night sweats, or weight loss suggesting tuberculosis,
lymphoma, or other malignancy; use of medications that can
cause lymphadenopathy; and foreign travel [19]. The time
course of the adenopathy also can help narrow the diagnostic
possibilities. Radiologic tests can define node size and
distribution more precisely than physical examination, but add
little to diagnosis. Imaging by computed tomography (CT),
ultrasound, Doppler technology, or magnetic resonance
imaging (MRI) can help distinguish enlarged lymph nodes
from other structures and define the pathologic process,
especially cystic changes. Imaging can provide clues to
diagnosis but usually cannot replace biopsy [19].

Abscess

Non-puerperal abscess is a relatively uncommon benign
breast entity, representing 1-2% of all symptomatic breast
processes [22]. Non-puerperal abscesses affect a wide age
range (mid-teens through eighth decade), with peak incidence
in the mid to late fourth decade [23]. Abscesses are usually
low density, radiopaque lesions on mammography although
they can also appear as high density, spiculated masses [24,
25]. Ultrasound findings include complex cystic lesions
(roughly 50% of cases) and non-specific heterogeneously
hypoechoic masses [26-28]. An abscess may have a similar
appearance as a hematoma on CT exam, although a clinical
history of a fever and an elevated white blood cell count may
suggest the diagnosis [25].

Hematoma

Breast hematomas and seromas can be seen after biopsy,
trauma, or surgery [25]. Hematomas will become smaller over
time and eventually resorb [25]. Hematomas may appear as an
irregular spiculated, high density mass on mammography.
Similar to an abscess, hematomas may appear as complex
cystic masses on ultrasound. On CT, hematomas appear as a
fluid collection which may be irregular and peripherally
enhancing with punctate foci or air and/or air-fluid level [25].
As a hematoma resolves, the blood filled mass will change to
serous fluid, forming a seroma; seromas appear as well-
defined high-attenuation fluid collections [25].

Non-breast Malignancy

Metastatic involvement of the breast is a very uncommon
condition, accounting for 0.5-6% of all breast malignancies
[29, 30]. The most common sources of primary tumors are
lymphoma, melanoma, rhabdomyoscarcoma, lung carcinoma,
ovarian carcinoma, renal cell carcinoma, leukemia, thyroid and
cervical carcinoma [31].  Metastatic lesions may manifest
mammographically as single or multiple masses or as diffuse
skin thickening and at ultrasound, they tend to have
circumscribed margins with low-level internal echoes [32].

Breast lymphomas represent approximately 1% of all non-
Hodgkin lymphomas, the frequency of primary and secondary
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cases typically equal [33-35]. The most frequent morphologic
type is diffuse large B-cell lymphoma [33]. Mammographic
appearance ranges from discrete masses to diffuse involvement
of the parenchyma and skin [36]. Classification of lymphoma
increasingly depends on immunophenotypic, genetic, and
molecular features of the tumor, in addition to tissue
architecture. Core needle biopsy provides tissue for evaluation
of architecture and flow cytometry and is a relatively low-
morbidity, inexpensive alternative to open biopsy [37]. The
CT appearance of breast lymphomas is varied and ranges from
unilateral, bilateral, single, multiple, round/oval masses, or
diffuse masses [38]. Management of lymphoma of the breast
depends on the stage of the disease; radiation therapy is often
considered for early stage (I and 1) disease [39].

Breast carcinoma

Metaplastic carcinoma of the breast manifests as a rapidly
growing, mammographically ill-defined round mass with
associated architectural distortion on mammograms [40].
Complex echogenicity with solid and cystic components may
be seen sonographically and is related to hemorrhagic or cystic
necrosis seen pathologically [40].

TEACHING POINT

While rare in the breast, nodular fasciitis commonly presents
as a rapidly growing mass with concerning and nonspecific
imaging features and high cellular activity on histopathology.
Its location as a painless mass in the axillary tail of the breast
in our patient was suspicious for a malignant process.
Nonspecific clinical examination, mammographic, and
sonographic findings in our case illustrate the need for image
guided versus surgical biopsy to exclude malignancy. It is
important to be aware of the clinical, radiological, and
histological appearance of nodular fasciitis in order to arrive at
the correct diagnosis so that appropriate management can be
planned for this self-limited lesion.
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FIGURES

Figure 1: 68 year old female with nodular fasciitis in the axillary tail of the right breast. FINDINGS: A. Right mediolateral
oblique (MLO) digital mammogram, compression force of 9 daN, 29 kVp, 50 mAs, demonstrated a round equal density mass
with ill-defined margins in the right axillary tail. Radiopaque triangular marker indicates this abnormality was palpable to the
patient. B. Spot compression MLO digital mammogram, with compression force of 7 daN, 29 kV, 58 mAs, characterizes the 6
x 5 cm mass in the axillary tail of the right breast.
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Figure 2 (left): 68 year old female with nodular fasciitis in the
axillary tail of the right breast. FINDINGS: A. Targeted
ultrasound over the area of palpation in the axillary tail
revealed a multiloculated complex cystic mass (arrows) with
heterogeneous internal echotexture measuring approximately
56 x 52 cm in size. B. Extensive soft tissue edema
surrounded the mass (arrows). C. Minimal vascularity was
present within the lesion (arrow) on Power Doppler.
TECHNIQUE: Linear 6-15 MHz transducer (frequency 15
MHz) performed on a GE Logiq E9 Ultrasound machine.

Figure 3 (bottom): 68 year old female with nodular fasciitis
in the axillary tail of the right breast. A. H&E stain, 20x,
demonstrated spindle cell proliferation with extravasated red
blood cells (red arrow) and mixed inflammatory background
(blue arrow). B. CD34 immunohistochemical stain, 10x,
highlighting the increased vascularity (red arrows).
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Figure 4: 68 year old female with nodular fasciitis in the axillary tail of the right breast imaged two weeks after initial clinical
presentation. FINDINGS: A. Axial noncontrast CT scan through the neck demonstrates a nodular soft tissue density in the
axillary tail of the right breast (red circle). The contralateral side (blue circle) demonstrates normal subcutaneous fat for
comparison. The largest lesion measured over 5 x 1 cm, significantly decreased in size since her biopsy. B. Coronal
reformatted CT image demonstrates a soft tissue lesion (red circle) in the right axillary tail abutting the right pectoralis major.
Note the biopsy clip in the superolateral aspect of the lesion and the beam hardening artifact related to tooth fillings. C. Sagittal
reformatted CT image better shows the size of the lesion, partially obscured by beam hardening artifact related to tooth fillings.
TECHNIQUE: Axial CT with soft tissue reconstruction algorithm, 234 mAs, 120 kV, 3 mm slice thickness, noncontrast.
Coronal and sagittal reformats obtained from 0.75 mm axial source images at 2 mm slice thickness using TeraRecon software.
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Figure 5: 68 year old female with nodular fasciitis in the axillary tail of the right breast imaged 3 '2 months after initial
presentation. FINDINGS: A. Axial noncontrast CT scan through the chest demonstrates resolution of previously seen
subcutaneous nodular soft tissue densities in the right axillary tail (red circle). Appearance is now similar to the contralateral
subcutaneous fat (blue circle). B. Coronal reformatted CT image demonstrating resolution of previously seen soft tissue lesion.
Note the small biopsy clip. C. Sagittal reformatted CT image demonstrates resolution of previously seen subcutaneous mass in
the right axillary tail. TECHNIQUE: Axial CT with soft tissue reconstruction algorithm, 273 mAs, 120 kV, 3 mm slice
thickness, noncontrast. Coronal and sagittal reformats obtained from 3 mm axial source images at 2 mm slice thickness using
TeraRecon software.

Etiology Unknown

Incidence Rare

Gender Ratio Incidence equal between men and women

Age predilection 2nd to 4th decades of life

Risk factors No known; 5-15% patients report history of trauma preceding appearance of the lesion

Treatment Conservative, although some advocate for local excision

Prognosis Often spontaneously regresses

Findings on Imaging Variable appearance on mammography, US, and CT. Ill-defined nodular lesion, related to a fascia,
with infiltration of fat and/or muscle tissue

Table 1: Summary of Nodular Fasciitis of the axillary tail of the breast
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Clinical Presentation

Mammography

Ultrasound

CT

Lymphadenitis

-Fever
-Constitutional symptoms (fever,
weight loss, night sweats)

- Enlarged,
morphologically
abnormal lymph nodes

-Enlarged,
morphologically
abnormal lymph nodes
with/without loss of
fatty hilum

Enlarged, morphologically
abnormal lymph nodes

Non-puerperal

-Rare, 1-2% of all symptomatic breast

-Low density,

-Complex cystic lesions

-Fluid collection; may be

such as palpable abnormality

(if metaplastic breast
carcinoma)
-Secondary signs may
include trabecular
thickening, skin
thickening,
lymphadenopathy

Abscess processes radiopaque lesions (~50% cases) irregular and peripherally
-Breast pain, palpable mass, erythema enhancing with punctate
-May have fever and elevated white -May appear as -Non-specific foci or air and/or air-fluid
blood cell count irregular spiculated, heterogeneously level (may have similar
-Wide age range (mid-teens through high density mass hypoechoic masses appearance to hematoma)
eighth decade), with peak incidence
in the mid to late fourth decade
-Association with cigarette smoking
and inadequate vitamin
supplementation
Hematoma -Typically seen after trauma, biopsy, -May appear as -Complex cystic lesions | -Fluid collection; may be
or surgery irregular spiculated, irregular and peripherally
high density mass enhancing with punctate
foci or air and/or air-fluid
level (may have similar
appearance to abscess)
-As hematoma resolves,
blood filled mass will
change to serous fluid,
forming seroma; seromas
appear as well-defined
high-attenuation fluid
collections
Non-breast -Uncommon -Single or multiple -Varied depending on -Varied appearance:
Malignancy -Most common pathology includes: masses or diffuse skin underlying pathology unilateral, bilateral, single,
(including lymphoma, leukemia, melanoma, thickening multiple, round/oval
Lymphoma) rhabdomyosarcoma, or lung, thyroid, | -Lymphomas: discrete masses, or diffuse.
cervical, ovarian, or renal cell masses to diffuse -Can occasionally mimic
carcinoma involvement of the primary breast cancers
-Breast lymphomas represents 1% of | parenchyma and skin
all non-Hodgkin lymphomas and
<0.5% of all breast malignancies
-Frequency of primary and secondary
cases equal
-Most frequent morphologic type was
diffuse large B-cell lymphoma
Primary -May be clinically occult (detected -High density round -Varied appearance -Varied appearance
Breast only on screening mammography) mass with associated depending on subtype depending on subtype of
Malignancy -May also present with symptoms architectural distortion of breast cancer breast cancer

-Complex echogenicity
with solid and cystic
components (if
metaplastic breast
carcinoma)

Inflammatory
Process
(Nodular
Fasciitis)

-Rapidly growing soft tissue mass,
often painful and tender

-2nd to 4th decades of life

-Incidence equal between women and
men.

Varies. Spherical mass
with indistinct margins
and surrounding
increase in trabecular
density OR an irregular,
spiculated mass

Variable, nonspecific;
not well established in
the literature; typically
well circumscribed,
homogeneous to mixed
internal echotexture,
sometimes with
posterior acoustic
enhancement; may have
surrounding soft tissue
edema

Poorly defined, having
attenuation less than that of
skeletal muscle

Table 2: Differential diagnoses table for Nodular Fasciitis of the axillary tail of the breast
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ABBREVIATIONS

CT: computed tomography
H&E: Hematoxylin and eosin stain
MLO: mediolateral oblique
MRI: magnetic resonance imaging
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