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5.1 Introduction

The most common forms of skin cancer can be divided
into melanoma and non-melanoma skin cancers. Non-
melanoma skin cancers are the most frequent form of can-
cer in humans. Of these, basal cell carcinoma is the most
common form, followed by squamous cell carcinoma.
Each year there are more new cases of skin cancer than
the combined incidence of cancers of the breast, prostate,
lung, and colon [1, 2].

5.2 Non-melanoma Skin Cancer

5.2.1 Basal Cell Carcinoma

5.2.1.1 Definition

Epithelial malignant tumor of low malignant potential, which
presents basaloid cells. It is the most common form of skin
cancer and usually affects the skin exposed to the sun.

5.2.1.2 Synonyms
Basal cell epithelioma, Basalioma.

5.2.1.3 Facts on Basal Cell Carcinoma

e Of all cases of basal cell carcinoma (BCC), 85% are
located in the head and neck. BCC is rarely lethal, but it
may be disfiguring because it commonly involves the
face. Metastases are rare [1-4].

e Ultrasound is a first-line imaging technique for studying
this tumor because it can show the exact location, charac-
teristics, and extent of the primary lesion (including thick-
ness), without limitations in penetration [5—8].
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5.2.1.4 Key Sonographic Signs

Fig

Oval or band-like hypoechoic dermal and/or hypodermal
structure with slightly irregular borders that commonly
presents hyperechoic spots. These spots have been corre-
lated to the presence of compact nests of neoplastic cells
and seem not to correspond to calcium deposits or corni-
fied cysts (Figs. 5.1, 5.2, 5.3, and 5.4) [5-14].
Occasionally, the tumors can show an “hourglass” or
“butterfly” shape or can be lobulated, asymmetric, irregu-
lar, or bulging [8]

The presence of seven or more hyperechoic spots within the
lesion has been associated with BCC histologic subtypes
having a high risk of recurrences, such as micronodular,
sclerosing, infiltrating, morpheiform, and metatypical sub-
types (Figs. 5.5, 5.6, and 5.7). The low risk of recurrences
histologic subtypes include macronodular or nodular, super-
ficial, adenoid cystic, and Pinkus fibroepithelioma [7].
Occasionally, the involvement of muscles or cartilage
may be detected, most often in lesions located on the
nose, eyelids, ears, and lips [5-8, 10].

* On color Doppler, there is low to moderate vascularity

within or at the bottom of the lesion, with low-velocity
arterial and/or venous vessels [5-8, 10].

Superficial and nodular subtypes of BCC composed of
nests of cells that measure less than 0.1 mm may not show
hyperechoic spots, correlating with the current limitations
of the definition of the ultrasound devices working with
variable frequency probes that present an upper range of
15-24 MHz [5].

Subtypes of BCC with the high and low risk of recurrence
subtypes may be detected in the same lesion. These
lesions present areas with marked differences in the den-
sity of the hyperechoic spots (i.e., high and low density or
number). Knowledge of this mixed type of BCC lesions
can support the choice of the site of biopsy and/or the type
of surgery [9].

. 5.1 Basal cell carcinoma of high-risk-of-recurrence subtype. (a)

Clinical image. (b and c¢), Greyscale and color Doppler ultrasound
(transverse views) show 18.9-mm (transverse) x 1.8-mm (thickness)
hypoechoic dermal band in the right paranasal region, suggestive of

high-risk-of-recurrence subtype. Notice more than seven hyperechoic
spots (arrows) that are seen within the lesion (histology: morpheiform).
On color Doppler, there is increased vascularity within the lesion.
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right paranasal transverse

right paranasal transverse

Fig. 5.1 (Continued)
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hypodermis«g
- - -

1L 1.10 cm] left superciliary region medial border transverse
2L 0.47 cm

Fig. 5.2 Mixed high-risk and low-risk-of-recurrence basal cell carci- lar (high risk of recurrence) and nodular (low risk of recurrence). The
noma. (a) Clinical image. (b and ¢), Greyscale and color Doppler (longi-  high-risk-of-recurrence subtype appears as areas with a higher concentra-
tudinal view). (d) 3D reconstruction ultrasound (transverse views, left  tion of hyperechoic spots. Color Doppler shows hypervascularity in the
superciliary region). Mixed subtypes shown in this lesion are micronodu-  periphery and within the lesion, with thin arterial and venous vessels.
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left superciliary region longitudinal

left superciliary region transverse view

Fig.5.2 (Continued)
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Fig. 5.3 Basal cell carcinoma of low-risk-of-recurrence subtype. (a)  hypoechoic lesion (asterisk) suggestive of low-risk-of-recurrence sub-
Clinical image. (b) Greyscale. (¢) 3D reconstruction ultrasound (trans-  type (histology: nodular subtype). Notice the small number of hyper-
verse views; left nasal ala) demonstrate a well-defined, oval-shaped  echoic spots (arrowheads) within the lesion.
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left nasal ala longitudinal

left nasal ala transverse view

Fig.5.3 (Continued)
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Fig. 5.4 Basal cell carcinoma of low-risk-of-recurrence subtype that
involves the auricular cartilage. (a) Clinical image that was simulating
another dermatologic lesion owing to the lump. (b and ¢) Greyscale and
color Doppler ultrasound (transverse views; left ear pinna) show round,

left ear pinna transverse view

hypoechoic dermal structure (asterisk) that involves the surface of the auric-
ular cartilage (arrowhead). Few hyperechoic spots (arrow) are detected
within the lesion. On color Doppler, there is a slight increase of the vascular-
ity, mainly in the periphery of the lesion. Histology: nodular subtype.
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Fig. 5.5 Basal cell carcinoma of high-risk-of-recurrence subtype that does not involve the auricular cartilage. (a) Clinical photograph. (b)
Greyscale. (¢) 3D reconstruction ultrasound (transverse views; left ear pinna).
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|.1. [: 1_3? le left ear pinna transverse
2L 0.23 cm|

left ear pinna transverse view

Fig.5.5 (Continued)
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Fig.5.6 Basal cell carcinoma
of high-risk-of-recurrence
subtype that involves dermis
and hypodermis. (a) Clinical
photograph. (b) Dermoscopic
image. (¢) Greyscale
(longitudinal view; right
perinasal region) and (d)
color Doppler ultrasound
(transverse view; right
perinasal region) demonstrate
pyramid-shaped dermal and
hypodermal hypoechoic
image. The vertex of the
pyramid (arrow) is located at
the deep part of the lesion.
There are multiple
hyperechoic spots, suggestive
of a high-risk-of-recurrence
subtype. On color Doppler,
there is increased blood flow
at the bottom of the lesion.
Histology: morpheiform
subtype.
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right perinasal region transverse view

Fig. 5.6 (Continued)
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Fig. 5.7 Ulcerated basal cell
carcinoma of high-risk-of-
recurrence subtype that involves
dermis, hypodermis, and the
superficial and upper part of the
zygomaticus major muscle
(arrowheads), and contacts the
bony margin. (a) Clinical
photograph. (b) Greyscale (with
color filter; longitudinal view; right
cheek) and (c) color Doppler
ultrasound demonstrate irregular,
hypoechoic structure with
spiculated borders and multiple
hyperechoic spots suggestive of a
high-risk-of-recurrence subtype.
Notice in (b) the ulceration
(arrowhead pointing downward),
the involvement of the
zygomaticus major muscle
(arrowheads pointing upward) and
the contact with the bony margin
of the malar bone (horizontal
arrow). On color Doppler, there is
increased vascularity in the dermis,
hypodermis, and part of the
zygomaticus major muscle.
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5.2.2 Squamous Cell Carcinoma

5.2.2.1 Definition

Second most common form of non-melanoma skin cancer.
Squamous cell carcinoma (SCC) usually affects areas of the
body exposed to the sun, such as the scalp or the face [1-5].

5.2.2.2 Synonyms
Spinocellular  carcinoma,
spinalioma.

epithelioma  spinocellulare,

-:n,ag L3

Fig. 5.8 Squamous cell carcinoma with satellite lesions (less than
2 cm from the primary tumor) and perineural involvement. (a)
Clinical image. (b and ¢) Greyscale and color Doppler ultrasound
(transverse views; left cheek) shows ill-defined, oval-shaped,
hypoechoic dermal and hypodermal solid mass (asterisk) that

5.2.2.3 Key Sonographic Signs

e Hypoechoic, oval or band-like dermal and/or hypodermal
structure (Figs. 5.8, 5.9, and 5.10)

e Usually, SCC does not show hyperechoic spots within the
lesion.

* On color Doppler, a moderate increase in the blood flow
may be detected within and at the periphery of the lesion.

e Involvement of deeper layers is more common than in
BCC.

e Locoregional metastasis of SCC may be detected and
can involve the paths of lymphatic drainage of the
tumor [5, 6, 15].

involves the zygomaticus major and minor muscles and presents two
well-defined, oval-shaped satellite lesions (o), which involve the
bony margin and the exit of the infraorbital nerve. On color Doppler,
there is prominent vascularity in the periphery and some vessels
within the lesion (asterisk).
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left cheek transverse view

Fig. 5.8 (Continued)
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Fig. 5.9 Squamous cell carcinoma of the
scalp. (a) Clinical photograph. (b) Greyscale
(longitudinal view) and (c) color Doppler
ultrasound (transverse view) present a 4.5-cm
(major axis) x 0.2-cm (thickness) hypoechoic
band that involves dermis and hypodermis.

I L 4.54 cm|
z L 0.22 cm|

scalp parietal region longitudinal view

scalp parietal region transverse view
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nasal dorsum transverse view

located 0.9 mm on top of the nasalis muscle. No signs of involvement
of the superior nasal cartilages are seen. On color Doppler, there is
increased blood flow within the lesion.

Fig.5.10 Squamous cell carcinoma of the nasal region. (a) Greyscale;
and (b), color Doppler ultrasound (nasal dorsum; transverse view) dem-
onstrate 1.0-cm (transverse) X 0.3-cm (thickness), ill-defined,
hypoechoic lesion (between markers). The deep part of the lesion is
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5.3 Melanoma e Additionally, sonography can help to locate the sentinel

lymph node and may guide cytologic (fine-needle aspira-
5.3.1 Definition tion) or histologic procedures.

Most lethal form of cutaneous cancer, caused by a malignant
proliferation of melanocytes. Frequently, malignant mela-
noma (MM) appears as a hyperpigmented lesion with irregu-
lar borders [1, 2, 16].

5.3.2 Synonym

Malignant cutaneous melanoma.

5.3.3 Facts on Melanoma

» The prognosis of the patient with a cutaneous melanoma
is strongly related to the histologic thickness of the pri-
mary tumor, which has been called the Breslow index
(Table 5.1).

e The levels of invasion in melanoma are classified accord-
ing to Clark’s classification (Table 5.2).

e Tumors that measure 1 mm or more in thickness indicate
a sentinel lymph node procedure to confirm the degree of
locoregional spread.

e Ultrasound can support both the study of the primary
lesion (including providing the thickness) and the perfor-
mance of locoregional staging [16-32].

e Occasionally, melanomas present as non-pigmented
lesions; this is called amelanotic melanoma and is due to
a sarcomatous-like lesion with hidden traces of pigment.

¢ Melanomas can show satellite metastases (no more than
2 cm from the primary tumor), in-transit metastases (more
than 2 cm from the primary tumor), nodal metastases
(Iymph nodes), and distant metastasis in other organs
such as liver, brain, or bone [19-24].

Table 5.1 Breslow’s index of thickness of melanoma

Tumor depth, mm Approximate 5-year survival, %
<1 95-100

1-2 80-96

2.1-4 60-75

>4 50

Table 5.2 Clark’s classification of the levels of invasion in melanoma

Levels Histologic layers

1 In situ melanoma

11 Superficial papillary dermis—subepidermal

11 Superficial and deep papillary dermis abutting the
reticular dermis

v Papillary and reticular dermis

\ Invasion of the subcutaneous fat
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5.3.4 Key Sonographic Signs

e Hypoechoic and commonly fusiform-shaped dermal and/
or hypodermal structure

e On color Doppler, prominent hypervascularity is fre-
quently detected within and at the periphery of the tumors
(Figs. 5.11 and 5.12).

e Satellite and in-transit metastases usually follow the path
of the lymphatic and venous drainage of the tumor and
appear as oval-shaped, hypoechoic hypodermal structures
commonly surrounded by hyperechoic hypodermal fatty

Fig.5.11 Melanoma in the scalp
at an advanced stage. (a) Clinical
image; (b) Greyscale panoramic
ultrasound (transverse view); and
(¢) color Doppler ultrasound
(longitudinal view) demonstrate
8.2-cm (transverse) X 3.2-cm
(thickness) ill-defined, irregular,
hypoechoic mass that involves
dermis, hypodermis, and the
musculoaponeurotic layer. On i)
color Doppler, there is increased 1L 847 Cm|
blood flow within the lesion. 2L 3.16 cm|

tissue. Melanoma metastasis commonly shows hypervas-
cularity on color Doppler.

Satellite, in-transit, and nodal metastasis may present
anechoic areas that have been associated with the pres-
ence of compact nests of malignant cells and are not due
to intratumoral necrosis.

Ultrasound can support fine-needle aspiration and biopsy
for melanoma.

An ultrasound-guided sentinel lymph node procedure can
be performed [16-32].
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frontal longitudinal view

Fig.5.11 (Continued)
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left plantar region transverse view

Fig.5.12 Plantar melanoma. (a) Clinical photograph of mostly amela- ~ dermis and hypodermis. On color Doppler, prominent vascularity is
notic melanoma (b and ¢) Greyscale and color Doppler ultrasound  detected within the lesion.
(transverse views) show ill-defined, hypoechoic mass that involves
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left plantar region transverse view

Fig.5.12 (Continued)
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5.4 Dermatofibrosarcoma Protuberans 5.4.2 Key Sonographic Signs
(DFSP)

¢ [ll-defined, mixed-echogenicity mass with a hypoechoic

5.4.1 Definition band-like or nodular dermal and/or hypodermal superfi-
cial part and a hyperechoic hypodermal region that pres-

Intermediate to lowgrade of fibrous sarcomatous tumor that ent convex borders or pseudopods-like areas [5, 33-37].
shows high rates of local recurrence and low risk of metastasis. ¢ The degree of vascularity within the lesion varies; lesions
DFSP occurs most commonly in the trunk and proximal extrem- tend to show a moderate presence of low-velocity arterial
ities but may also affect other regions, such as the face and neck. and venous vessels (Figs. 5.13 and 5.14).

e DFSP can involve the fascial and muscular layers and
may present satellite metastases (i.e., located at no more
than 2 cm from the primary tumor), which appear as
hypoechoic nodules in the vicinity of the lesion.

Fig.5.13
Dermatofibrosarcoma
protuberans. (a) Clinical
image in the right lower
quadrant of the abdominal
wall with a lesion that
simulated a keloid. (b)
Greyscale (transverse view);
(¢) power Doppler; and (d)
3D reconstruction ultrasound
demonstrate a structure with
mixed echogenicity, upper
hypoechogenicity (asterisk)
of the dermis and some part
of the upper hypodermis, and
a deeper hyperechogenicity
(0) of the hypodermal part.
Notice the lobulated and
convex borders at the deep
part of the tumor. On power —

Doppler, increased vascularity

within the lesion 1L 3.19cm lower quadrant abdominal wall transverse view
predominates in the upper -

part.
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right lower quadrant abdominal wall transverse view

dermis

hypodermis

Fig.5.13 (Continued)
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left perioral region transverse view

2L 1.46 cm)|

hypodermal mass. Notice the lower echogenicity in the upper part and the
hyperechogenicity at the deeper part. There is infiltration of the left bor-
der of the orbicularis oris muscle (arrowheads). On color Doppler, there
is more intense hypervascularity at the upper part of the mass.

Fig. 5.14 Dermatofibrosarcoma protuberans. (a) Clinical photograph of
a lump in the left perioral region. (b and ¢) Greyscale and color Doppler
ultrasound (transverse views) demonstrates 1.8-cm (transverse) x 1.5-cm
(thickness) ill-defined, oval-shaped, mixed echogenicity dermal and
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left perioral region transverse view

Fig.5.14 (Continued)
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5.5 Merkel Cell Carcinoma 5.5.2 Key Sonographic Signs

5.5.1 Definition e [ll-defined hypoechoic dermal and/or hypodermal tumor

that shows intense hypervascularity on color Doppler
Aggressive form of cutaneous cancer, frequently lethal, that (Fig. 5.15) [38, 39].

presents fast growth. e The tumor can invade deeper layers such as muscle or

bone.

_1 L 0.31 Cm_ lateral border of the left upper eyelid longitudinal view
2 L 0.32 cm)|

Fig.5.15 Merkel cell
carcinoma (a) Clinical
photograph. (b and ¢)
Greyscale and color Doppler
ultrasound show 3.1-mm
(longitudinal) x 3.2-mm
(thickness), oval-shaped
hypoechoic nodule that |
involves the lower dermal ; P _ -
border of the lateral aspect of [ ML /S - -
the upper eyelid. On color -~ 4 =
Doppler, there is prominent = - b ;
blood flow in the periphery 1L 0.07 cm ) ) ) .

and within the lesion. The 2L 0.06 cm lateral border left upper eyelid longitudinal view
thickness of the vessels varies T AR ]
between 0.5 mmand 0.7 mm. 3L 0.05cm
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5.6 Malignant Lymph Nodes

5.6.1 Definition

Infiltration of lymph nodes by neoplastic cells.

5.6.2 Key Sonographic Signs

* Normal or benign lymph nodes show as oval-shaped
nodules with a thin and well-defined hypoechoic cortex
and hyperechoic medulla. The vascular hilum is usually
located in one of the borders of the lymph node, and the
main vascular branches are mainly located in the medulla
(Fig. 5.16). Benign inflammatory or reactive lymph nodes
may show thickening of the cortex; however, they main-
tain the main sonographic features of normal lymph nodes.

 Signs of malignancy in lymph nodes (Figs. 5.17 and 5.18):
— Round shape

— Partial or total loss of the difference in echogenicity
between the cortex and the medulla of the lymph node

— Cortical hypoechoic nodules or asymmetrical areas
with increased thickness of the cortex

— Diffusely hypoechoic lymph node

— Increased echogenicity of the hypodermis in the
periphery of the lymph node

— Size greater than 1 cm (transverse axis)—through
lymph nodes in some areas (such as the jugulodigas-
tric, axillary and groin areas) normally present a
larger size

— On color Doppler, prominent cortical or diffuse blood
flow with tortuous, irregular, and/or thick vessels
[40-49].

Ultrasound-guided fine-needle aspiration and/or biopsy

may support the diagnosis

Qualitative and quantitative elastography have been

reported to support the diagnosis of malignancy, with

higher sensitivity in quantitative elastography (shear wave).

~ '1;'" ey
- — p— o
= = -ti-* _ﬁ* i
o P S - - = — et

Fig.5.16 Ultrasonographic
morphology of benign lymph
nodes. (a) Greyscale. (b) Color
Doppler shows well-defined,
oval-shaped structures with an
outer hypoechoic cortex and inner
hyperechoic medulla. In (b) the
vascular hilum is located in a
border and the vascularity tends to
be centripetal.
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cortex —

medulla

medulla
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internal nodules

asymmetrical
nodules

rounded shape
surrounding edema

enlarged diameter

loss of the medulla
fully hypoechoic

Fig.5.17 Ultrasound morphologies in greyscale, suggestive of malignant lymph nodes.
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Fig. 5.18 Patterns of peripheral blood flow of malignant lymph nodes. (a) Low degree of peripheral vascularity. (b) High degree of peripheral
vascularity.
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