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Sonographic Findings of Axillary Masses

What Can Be Imaged in This Space?
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The diagnosis of axillary masses can be challenging because various tumors can develop
in parts of the axilla other than lymph nodes, even though we frequently encounter axil-
lary masses in daily practice. These lesions include soft tissue masses associated with
nontumorous conditions (accessory breast tissue and chronic granulomatous inflam-
mation) and benign and malignant tumorous conditions (lipomas, epidermal inclusion
cysts, lymphangiomas, fibroadenomas, schwannomas, malignant neuroendocrine
tumors, and lymph node-associated diseases). In this pictorial essay, we display commonly
encountered sonographic findings of various axillary lesions to assist in the differential
diagnosis of axillary masses.

Key Words—axillary masses; nontumorous conditions; sonography; tumorous conditions

the arm and the lateral side of the thorax. Its apex is directed

toward the neck, and its base is directed downward. The axilla
contains arteries, veins, lymph nodes, the long thoracic and inter-
costobrachial nerves, axillary fat, and areolar tissue, all of which can
develop various diseases.! The clinical features of axillary lesions are
frequently palpable axillary masses, pain, and arm swelling.> The most
commonly reported palpable axillary masses are metastatic lymph
nodes associated with breast cancer.* However, because the axilla
contains various tissues, the differential diagnosis of an axillary mass
includes axillary parenchymal lesions as well as lymph nodes.3
The purpose of this pictorial essay is to review the sonographic findings
of various axillary masses that were confirmed cytopathologically
or by pathognomonic findings on images to help in the differential
diagnosis of axillary masses.

T he axilla is a triangular space between the upper portion of
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Nontumorous Conditions of the Axilla

Accessory Breast Tissue

The development of mammary tissue in the human
embryo begins at S weeks’ gestation. The ectodermal prim-
itive milk line and galactic band develop from the axilla to
the groin bilaterally. At 7 weeks’ gestation, the band devel-
ops to form a mammary ridge in the thorax, eventually
becoming the mammary glands. The remaining primitive
milk line generally regresses.*> Accessory breast tissue is
caused by a failure of the primitive mammary tissue to
regress.® This tissue can occur anywhere along the prim-
itive embryonic milk lines, which extend from the axilla
to the groin, and it may occur unilaterally or bilaterally.
The axilla is the most commonly involved site of accessory
breast tissue, followed by the inframammary area.
Accessory breast tissue is found in 2% to 6 % of women.
It may enlarge during pregnancy or lactation because ofits
sensitivity to estrogen, and its size can change during the
menstrual period.*’ In addition, discomfort, pain, and local
skin irritation can occur.® Sonography shows a masslike
lesion and echogenic density that corresponds to that of
the normal breast parenchyma (Figure 1).

Chronic Granulomatous Inflammation of Lymph Nodes
The terms chronic lymphadenitis and granulomatous
lymphadenitis refer to a collection of lymph nodes with
granulomatous lesions or chronic abscesses that partially
or completely efface the normal nodal architecture.’
Granulomatous lymphadenitis is seen in a wide variety of
infectious and noninfectious diseases. Infectious granulo-
matous diseases include tuberculosis, leprosy, and crypto-
coccosis. Noninfectious granulomatous diseases include
sarcoidosis and Crohn disease.!® Tuberculosis is the
most common cause of benign granulomatous axillary
lymphadenitis.%° Cervical lymph nodes are the most
commonly involved peripheral lymph nodes, followed by
inguinal and axillary lymph nodes.?

Sonography shows variable-size, irregular hetero-
geneous hypoechoic masses. Color Doppler sonography
shows increased blood flow in the mass. Tuberculous lym-
phadenitis is seen as multiple enlarged conglomerated
hypoechoic nodes with or without dense dystrophic calci-
fications (Figure 2). Associated internal necrosis (cystic
areas) and surrounding fat changes are caused by inflam-
mation. The presence of macrocalcifications frequently
indicates tuberculosis.® Computed tomography (CT)
reveals central low density and cystic changes in the lymph
node, depending on the degree of caseation.?
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Benign Tumorous Conditions

Lipomas

Lipomas are the most common mesenchymal soft tis-
sue tumors, accounting for almost half of all soft tissue
tumors.'"!? They are benign tumors composed of mature
lipocytes. Lipomas can occur in all parts of the body,
including the axilla.* On physical examination, lipomas
are usually soft painless masses.'*

Sonography commonly shows an elliptical or ovoid
well-circumscribed compressible solid lesion in the sub-
cutaneous fatty layer with a paralle] orientation to the skin
layer (Figure 3A).!>!% Its internal echogenicity is most often
variable or mixed echogenicity from hypoechogenicity to
hyperechogenicity, which is related to the number of internal
interfaces between fat and other connective elements. 21617

Figure 1. Accessory breast tissue in a 31-year-old woman with a history
of a left palpable axillary mass. Transverse sonography shows a hetero-
geneous hyperechoic area similar to normal glandular tissue just below
the skin (arrows).

Figure 2. Tuberculous lymphadenitis in a 72-year-old woman with a
history of a left palpable axillary mass. Transverse sonography shows
enlarged heterogeneous hypoechoic multiple lymph nodes (arrows).
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Real-time elastography shows a mass as soft as surrounding
tissue with the lowest elasticity score of 1.!® Mammography
shows a low-density mass, often surrounded by a thin
fibrous capsule (Figure 3B).1® Computed tomography
shows a well-defined ovoid mass with homogeneous imag-
ing characteristics of fat.!* The Hounsfield units on CT are
typically approximately —65 to —120, similar to normal sub-
cutaneous fat. Lipomas usually do not show any contrast
enhancement on CT.*

Epidermal Inclusion Cysts

Epidermal inclusion cysts are benign cysts usually found
on the skin. Histologically, the cyst is surrounded by a wall
of stratified squamous epithelium with a granular layer.!%2

Figure 3. Lipoma in a 44-year-old woman with a history of a right
palpable axillary mass. A, Transverse sonography shows a well-
circumscribed heterogeneous isoechoic mass in the subcutaneous
layer (arrows). B, Mammography shows a fat density mass (arrows)
surrounded by a thin fibrous capsule in the right axilla with a BB marker
(arrowhead) at the palpable site.

A
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Epidermal inclusion cysts result from occlusion of the
pilosebaceous unit or implantation of variable epidermal
cells in the dermis or subcutaneous area.”"*? Various com-
plications can occur, such as rupture and inflammation.
In cases of spontaneous rupture, cysts release keratin, which
acts as an irritant, leading to secondary inflammation.**
Sonography shows a well-circumscribed lesion, although it
may be poorly defined when associated inflammation is
present (Figure 4A). The internal echogenicity varies,
ranging from anechoic to more hypoechoic and hetero-
geneous, depending on the internal contents of the cyst.
Occasionally, epidermal inclusion cysts can appear as
structures with a pseudotestis appearance, with some
intralesional bright echogenic reflectors and filiform

B

Figure 4. Infected epidermal inclusion cyst in a 34-year-old man with a history of a left palpable axillary mass. A, Transverse sonography shows a large
heterogeneous hypoechoic mass with alobulated contour, echogenic debris, and surrounding soft tissue edema in the subcutaneous layer (arrows).
B, Color Doppler sonography shows increased vascularity mainly located in the periphery of the cyst (arrow).

JUltrasound Med 2013; 32:1261-1270

1263



Park et al—Sonographic Findings of Axillary Masses

anechoic areas.””* A ruptured epidermal inclusion cyst may
have a lobulated shape and vascular flow in the periphery
due to associated inflammation on color Doppler imaging
(Figure 4B).1221,232526

Lymphangiomas
Most lymphangiomas are congenital malformations that
arise from a primordial lymphatic system.* Malformation
of the lymphatic system leads to failed drainage into the
veins.*$ Lymphangiomas can occur anywhere in the mucosa
and skin. The most common sites are in the neck, followed
by the proximal extremities such as the axillary area. ¢
Sonography shows a well-defined multilocular cystic
mass containing multiple septations (Figure SA).**” Color
Doppler imaging shows no flow in the mass (Figure SB).2
Mammography shows alarge and homogeneous density in
the axilla. Computed tomography shows a multiloculated
cystic mass with enhancement in the internal septations

(Figure SC).”

1264

Fibroadenomas
Fibroadenomas of the breast are relatively frequent
benign tumors. On physical examination, they generally
appear as well-circumscribed painless masses in women.
Fibroadenomas are rarely found in accessory breast tissue
in the axilla.®

Sonography shows a homogeneous hypoechoiclesion
with a smooth contour and well-circumscribed margins
(Figure 6A).* In rare cases, sonography shows a hetero-
geneous echo texture, a finding that reveals necrosis or
dystrophic calcifications, which is common in older
women.”? Color Doppler imaging shows increased blood
flow (Figure 6B). Mammography shows a nonspecific mass,
which can present as a well-circumscribed round, oval, or
lobulated isodense mass. Calcifications occasionally mimic
malignant microcalcifications, but in the presence of the
coarse calcifications, they are characteristically benign.
Thus, further evaluation, including breast sonography or
biopsy, is not needed.*** Gadolinium-enhanced magnetic

Figure 5. Lymphangioma in a 15-year-old boy with a history of a left pal-
pable axillary mass. A, Transverse sonography shows multiloculated
cystic masses (arrow) with internal septations in the subcutaneous layer.
B, Color Doppler sonography shows no flow in the mass. C, Axial CT
shows multiloculated cystic masses (arrow) with enhanced internal sep-
tations (arrowhead) in the left axilla.

JUltrasound Med 2013; 32:1261-1270



resonance imaging shows well-margined masses with a
high signal intensity on T2-weighted images and variable
enhancement depending on the degree of fibrosis within
the mass.>! Computed tomography shows well-demar-
cated round, ovoid, or smoothly lobulated masses. Com-
puted tomography is typically not used to evaluate breast
and axillary masses in children and young women.?

Schwannomas

Schwannomas are benign nerve sheath tumors derived from
Schwann cells, which normally produce the insulating
myelin sheath covering peripheral nerves. They are the most
common peripheral nerve tumors.> Schwannomas affect
mainly the head, neck, and extremities. Axillary schwan-
nomas are extremely uncommon.*?

Sonography shows a well-demarcated heterogeneous
hypoechoic oval mass. The coarse echo texture is consid-
ered to represent the portion of collagen deposition.*>*
Other typical findings of large schwannomas are hyper-
echoic calcifications and internal degenerative cystic foci.*
An echogenic ring within the mass is rare but is a pathogno-
monic feature of a schwannoma when present. In addition,
tapering at the edges representing a mass in contiguity with
the nerve and neurovascular bundle adjacent to the mass is
an important feature (Figure 7A), and the reported fre-
quency of contiguity with the involved nerve is 92%.3 Some
studies reported increased vascularity in schwannomas, 333
and Reynolds et al** reported that 50% of schwannomas
showed increased vascularity with prominent arterial flow,
but sometimes, no vascularity can be detected (Figure 7B).3
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Magnetic resonance imaging reveals homogeneous isoin-
tense masses relative to skeletal muscle on T1-weighted
images,>*3* whereas T2-weighted images reveal hyperin-
tense masses with strong enhancement (Figure 7C).32
Schwannomas in the breast usually appear as nonspecific
well-defined round or oval masses on mammography.3®
Immunostaining for S100 protein shows strong staining of
the spindle cells, characteristic of a schwannoma.?’”

Malignant Tumorous Conditions

Malignant Neuroendocrine Tumors
Malignant neuroendocrine tumors originate from cells of the
endocrine and nervous systems throughout the body. The
overall prevalence is estimated to be 1 to 2 cases per 100,000
people.38 The most common sites of malignant neuro-
endocrine tumors are the appendix, rectum, ileum, and
bronchi* Neuroendocrine carcinomas can develop at any site
in the body; however, they very rarely arise from soft tissue.3%4
On sonography, malignant neuroendocrine tumors
are present as lobulated heterogeneous hypoechoic masses
with increased vascularity (Figure 8, A and B).3® Imaging
using iodine I 123 metaiodobenzylguanidine demonstrates
sensitivity and specificity of approximately 60% for identi-
fying neuroendocrine tumors.* Neuroendocrine tumors
are seen as lobulated circumscribed high-density masses
on mammography (Figure 8C).3 Histologically, neuro-
endocrine tumors form nests or sheets consisting of a uni-
form population of cells with an abundant eosinophilic
cytoplasm and round nuclei (Figure 8D).3®

Figure 6. Fibroadenoma in a 26-year-old woman with a history of a left palpable axillary mass. A, Transverse sonography shows a homogeneous
hypoechoic lesion with a well-circumscribed mass in the subcutaneous layer (arrow). B, Color Doppler sonography shows increased blood flow
(arrows) in the periphery of the fibroadenoma.

JUltrasound Med 2013; 32:1261-1270
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Lymph Node-Associated Diseases
Lymphomas are present as solid tumors of lymphoid cells
and are common causes of superficial lymph node enlarge-
ment.** Most lymphomas are nodal or confluent nodal
masses. The nodal or confluent nodal type means that lym-
phoma cells have infiltrated the lymph node, enlarging the
node.* Lymphoma is usually a systemic disease, and a soli-
tary lesion is unusual.®

Sonography shows that most soft tissue lymphomas
are homogeneous, hypoechoic, and poorly defined.*>**
They also have variable-size nodal or lobulating masses and
frequently infiltrative margins, which are related to the fact
that lymphoma cells easily invade surrounding tissue
(Figure 9A) 4546

In addition, lymphomas have coarse internal echo-
genicity and are seen as hypoechoic masses with eccentric
cortical thickening. Color Doppler imaging shows increased
vascularity in both the periphery and center of enlarged
lymph nodes.>*” Color Doppler imaging is useful for
differential diagnosis between lymphomas and lymphadeni-
tis. A single vascular pole with linear and regular branches is
a sign of benignity, whereas multiple peripheral poles with
distortion and displacement of the internal vessels indicate
malignancy.** Mammography shows a well-circumscribed
irregular uncalcified hyperdense oval mass in the axillary
area (Figure 9B).*~** Computed tomography shows a

large heterogeneous soft tissue mass in the right axilla
(Figure 9C).* Histologically, lymphomas show diffuse
replacement of the nodal architecture with malignant lym-
phoid cells.®
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Figure 7. Schwannoma in a 76-year-old woman with a history of a right
palpable axillary mass. A, Longitudinal sonography shows a well-
defined heterogeneous hypoechoic mass (arrows) in the deep portion
of the subcutaneous fat layer. B, Color Doppler sonography shows no
appreciable vascularity in the right axillary mass. C, Axial magnetic
resonance imaging of the right shoulder at the axillary level shows
heterogeneous enhancement on a gadolinium-enhanced T1-weighted
image. The mass displaces the axillary neurovascular bundle posteriorly
(arrows).

JUltrasound Med 2013; 32:1261-1270



Many cancers, including breast cancer, lung cancer,
thyroid cancer, and, rarely ovarian cancer, can spread to
the axillary lymph nodes.**~>2 In breast cancer, the axillary
lymph node status is important because it is a prognostic
indicator for patients’ outcomes.>® Sonography shows
metastatic axillary lymph nodes that appear round rather
than having the normal lentiform shape, hypoechogenic-
ity of the cortex, asymmetric cortical thickening (>3 mm),
and absence of the fatty hilum or eccentric hilum (Figure
10A).>*-%¢ In addition, nonhilar blood flow may be an
additional indication of metastasis, probably because of
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engorgement of the cortical vascular network, owing to a
disruption of the hilar blood flow that results from infil-
tration by metastases.*® Alvarez et al*” suggested that axil-
lary sonography is moderately sensitive and fairly specific
for diagnosis of axillary metastases. Sonographically
guided biopsy of suspicious nodes increases the specificity,
which reaches 100%.%” Mammography shows enlarged
dense nodes with well-defined borders (Figure 10B) and
intranodal macrocalcifications.”” Computed tomography
shows multiple nodes with lobulated contours (Figure
10C).

Figure 8. Neuroendocrine tumors in a 69-year-old woman with a history of a right palpable axillary mass. A, Transverse sonography shows a large well-
defined heterogeneous hypoechoic mass (arrow) in the subcutaneous layer. B, Power Doppler sonography shows mildly increased vascularity in mul-
tiple nodules (arrows) next to vessels (arrowheads). C, Mediolateral oblique mammography shows a well-defined hyperdense mass (arrow) in the right
axilla. There is another hyperdense nodule adjacent to the main mass (arrowhead). D, Photomicrograph shows a tumor with rosette formation, cells with
afinely granular cytoplasm, and oval to round nuclei with stippled chromatin and conspicuous nucleoli (hematoxylin-eosin, original magnification x400).

JUltrasound Med 2013; 32:1261-1270
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Figure 9. Lymphoma in a 55-year-old man with a history of a right pal-
pable axillary mass. A, Transverse sonography shows a large hypo-
echoic mass with alobulated contour (arrow) in the subcutaneous layer.
B, Mediolateral obliqgue mammography shows a large hyperdense oval
mass (arrows) in the right axilla. A BB (arrowhead) marks the site of the
palpable abnormality. C, Axial CT shows a large soft tissue mass in the right
axilla (arrow). Histologic examination confirmed that it was a large B-cell
lymphoma.
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Figure 10. Axillary lymph node metastasis from breast cancer in a 68-
year-old woman with a history of a left palpable axillary mass. A, Trans-
verse sonography shows a hypoechoic oval lymph node with absence
of the fatty hilum (arrows) in the subcutaneous layer. B, Mediolateral
oblique mammography shows axillary lymph nodes that appear as well-
circumscribed enlarged hyperdense masses in the left axilla (arrows).
C, Axial CT shows multiple enlarged lymph nodes in the left axilla.

A
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Conclusions

Axillary masses are not uncommon clinical findings. Many
different pathologic conditions are present and diverse,
ranging from benign to malignant. Various imaging modal-
ities are available for evaluation of axillary masses, but
sonography is the best choice because it is readily available
and free of harmful radiation, and it can be used to guide
diagnostic and therapeutic procedures. Knowledge of the
sonographic findings of various axillary tumors can be help-

ful for the differential diagnosis of axillary masses.
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