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Introduction

One of the main advantages of ultrasound is the
possibility of evaluating skin cancer [1-5]. The
role of ultrasound is to support the detection of
the primary tumor and its extent in all axes,
including depth, as well as the performance of
locoregional staging [1-6]. This is relevant
because, so far, ultrasound is the only imaging
technique that can define the depth of the tumor
without penetration issues [1-7]. In contrast, der-
moscopy, confocal microscopy, and optical
coherence tomography are limited by the pene-
tration of the light that can make difficult the
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observation of the deep border in tumors thicker
than 200 p or 2 mm according to the technique
[1-3]. On the other hand, PET-CT and MRI pres-
ent a lower axial spatial resolution in comparison
with ultrasound at >15 MHz [1-3, 8-10]. The
latter point is relevant because not all ultrasound
devices are useful for performing studies of the
primary tumor or their locoregional staging.
Indeed, there are minimum requirements for per-
forming the examinations, including a proper
device and a trained operator [11, 12]. The lack
of these factors may decrease the sensitivity of
the detection [11, 12]. Moreover, the quality of
the ultrasound devices is also an important point
because devices older than 5 years may not be
comparable with new machines. These features
may explain why some reviews or reports do not
consider ultrasound as an accurate imaging
modality for studying skin cancer. Usually, in
these cases, there are non-recommended or
unclear ultrasound devices and a lack of trained
operators [13].

Thus, to date, ultrasound is the first imaging
modality to observe and measure the primary
tumor, including all axes, and perform a locore-
gional staging [1-3, 6, 14, 15].

Skin cancers can be separated into non-
melanoma and melanoma [3, 4, 6]. The most
common non-melanoma skin cancers are basal
cell carcinoma and squamous cell carcinoma [3,
4, 6]. Other less common types of non-melanoma
tumors include dermatofibrosarcoma protuber-
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ans, cutaneous lymphomas, Merkel cell tumors,
and liposarcomas [3, 4].

Even though the most common types of non-
melanoma skin cancers are usually not lethal,
they can generate important disfiguration and
strongly affect the self-esteem of individuals [1—
4, 16].

This chapter reviews essential concepts on the
ultrasonographic appearance of skin cancer fol-
lowing a practical approach and combining the
clinical, ultrasonographical, and histologic
features.

Non-melanoma Skin Cancers
Basal Cell Carcinoma (BCC)

Also called basal cell epithelioma or basalioma,
this is the most common skin cancer in humans
and commonly affects the sun-exposed regions
such as the face in 85% of cases [1-4, 16—19]. On
ultrasound, BCC shows a hypoechoic oval or
band-like lesion that frequently presents hyper-
echoic spots and affects the dermis and some-
times the hypodermis and deeper layers [1-4, 6,
14, 16, 18-33]. Other less frequent forms of pre-
sentation are the asymmetric, hourglass, bulging,
butterfly, or irregular shapes [16].

The presence of hyperechoic spots is a vital
sign for diagnosing BCC because they have not
been reported in squamous cell carcinoma or
melanoma. These hyperechoic spots are linked
to the risk of recurrence of the BCC histologic
subtype [16, 31, 33]. Thus, hyperechoic spots
are higher in number (>7) in the more aggres-
sive subtypes such as micronodular, morphea-
form, sclerosing, metatypical, and infiltrative
[33].Low-risk-of-recurrence histologic sub-
types include macronodular or nodular, super-
ficial, adenoid cystic, and Pinkus
fibroepithelioma [33].

Even though some of these hyperechoic spots
correspond to calcium deposits and corneum
cysts, the majority are not detected in the histo-
logical samples studied with hematoxylin and
eosin; therefore, it is thought that they are com-
pact nests of neoplastic cells or molecular depos-
its that generate this ultrasonographic pattern
[33]. In dermoscopy, there are multiple aggre-
gates of yellow-white globules in nonpigmented
BCC that perhaps may be linked to the hyper-
echoic spots because a high number of aggre-
gates of yellow-white globules have been reported
in high-risk-of-recurrence histologic subtypes of
BCC [34].

These hyperechoic spots may also be detected
in some cases of trichoepithelioma, a close lesion
to BCC [4]. Additionally, the calcifications of
chondroid syringomas may present a differential
diagnosis, but chondroid syringomas show other
morphology and tend to be close to cartilage.

It is not uncommon to find mixed tumors that
contain a low- and high-risk-of-recurrence
tumors in the same lesion [35]. In these cases,
ultrasound can support selecting the best biopsy
site besides supporting the diagnosis.

On color Doppler ultrasound, their vascularity
is variable and can range from hypovascular to
intermediate degree of vascularity [16]. In some
cases, there is inflammation surrounding the
BCC lesions that may generate a minor overesti-
mation of the size [21], which is, of course, lower
when ultrahigh frequency probes such as 70 MHz
are used.

The ultrasonographic detection of involvement
of deeper layers in BCC is of paramount impor-
tance, particularly in the facial lesions that can eas-
ily extend into the muscles, such as the orbicularis
muscles of the eyelids or the lips and the nasal car-
tilages. This information is critical for surgical
planning because the objective is to provide both
oncological and cosmetic good results (Figs. 9.1,
9.2,9.3,and 9.4) [1-4, 30-33, 35].
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Fig. 9.1 Basal cell carcinoma (high-risk-of-recurrence
subtype). (a) Photography and (b) dermoscopy of the
clinical lesion. Ultrasound images (c and d, grayscale; ¢ at
24 MHz and d at 70 MHz; e, power Doppler; f, echoangio;
and g, microvascular imaging; transverse view) demon-
strate 1.73 cm (transverse) x 0.62 cm (depth), ill-defined
hypoechoic dermal and subcutaneous lesion (*) with mul-

tiple hyperechoic spots (*) in the deep part. Notice the
internal vascularity in f,g. (h) Histology (H&E 40X):
basaloid cellular proliferation arranged in medium and
small nests. The tumor nests extend to the papillary and
reticular dermis. There are some areas of calcification
within nests of basal cell carcinoma
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Fig. 9.2 Basal cell carcinoma (high-risk-of-recurrence
subtype). (a) Clinical image. Ultrasound images (b and d,
grayscale; b at 24 MHz, ¢ at 70 MH, and d, power Doppler
ultrasound; transverse view) present ill-defined
hypoechoic dermal and subcutaneous lesion (*) with mul-
tiple hyperechoic spots (arrows) and with involvement of

the medial part of the orbicularis oculi muscle (om). (e)
Histology (H&E 50x): proliferation of medium and small
basaloid nests in the papillary and reticular dermis. Some
nodules show peripheral palisading and clefting, and mel-
anin pigment
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Fig. 9.3 Basal cell carcinoma (low-risk-of-recurrence
subtype). (a) Clinical photograph and (b) dermoscopy of
the lesion. Ultrasound images (¢ and d grayscale and e
color Doppler; transverse view) show 0.92 cm (trans-
verse) x 0,22 cm (depth) hypoechoic dermal lesion (*,

Squamous Cell Carcinoma (SCC)

Also called spinocellular carcinoma, epithelioma
spinocellular, and spinalioma, this tumor is less
frequent than BCC but commonly affects similar
corporal regions such as the face or the scalp [3,
4, 6, 28, 36]. On ultrasound, they present as focal
oval or a band-like hypoechoic dermal structure
that can infiltrate the hypodermis and deeper lay-
ers and may present lobulated or irregular bor-
ders [3, 4, 6, 28, 36]. Commonly, they present
epidermal irregularities and thickening. The
involvement of muscle and cartilages is more

between markers in ¢). Notice isolated hyperechoic spots
(arrows), an anechoic pseudocystic area (o), and a low
degree of hypervascularity that predominates in the suble-
sional region (see e)

common in SCC in comparison with BCC [3, 4,
6, 36]. Despite the lack of guidelines for studying
SCC, performing a locoregional staging in these
cases would be relevant because their more
aggressive nature can even involve the regional
lymph nodes.

Occasionally, SCCs may appear in scar sites
and under immunosuppressive conditions, affect-
ing sun-non-exposed corporal regions.

On color Doppler, SCC shows a variable
degree of vascularity, but they tend to be more
hypervascular than BCCs (Figs. 9.5, 9.6, and 9.7)
[3,4,6,36].
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Fig. 9.4 Basal cell carcinoma (low-risk-of-recurrence
subtype) (a) Clinical photograph and (b) dermoscopy of
the lesion. (¢) Ultrasound image (grayscale transverse

Dermatofibrosarcoma Protuberans
(DFSP)

This fibrous sarcomatous tumor presents high local
recurrence rates and a low risk of metastases [37].
On ultrasound, DFSP generates ill-defined, mixed
echogenicity lesions with a dermal hypoechoic cap
and hyperechoic pseudopods and sometimes with
lobulated borders that infiltrate the hypodermis [3,
4, 38, 39]. DFSP presents ill-defined borders and
displaces the epidermis upward, generating a
pseudonodular appearance in some cases. Satellite
hypoechoic nodules may be detected in the periph-
ery of the primary tumor [3, 4, 38, 39].

DFSP presents an intermediate degree of vas-
cularity on color Doppler ultrasound with low-
flow arterial and/or venous vessels (Figs. 9.8, 9.9,
and 9.10) [3, 4].

view) demonstrates an ill-defined hypoechoic dermal
lesion (*) with few hyperechoic spots (arrows)

Merkel Cell Tumor

These aggressive malignant neuroendocrine
tumors derive from Merkel cells, usually affect
older people, and are commonly located in the
head. It has a high incidence of local recurrence
as well as nodal and distant metastatic disease
[40-43].

The 5-year survival rates are 64% for local
disease, 39% for regional nodal involvement, and
18% for distant metastatic disease [42, 43].

On ultrasound, they show as hypoechoic der-
mal or deeper lesions commonly bulging and
highly hypervascular with low-velocity arterial
vessels. It is essential to assess the involvement
of deeper layers in these cases because it is not
uncommon (Fig. 9.11) [40, 41, 44, 45].
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Fig. 9.5 Squamous cell carcinoma. (a) Clinical image
and (b) dermoscopy of the lesion located in the anterior
aspect of the right leg. Ultrasound images (c—e, grayscale;
f, power Doppler; longitudinal views) present 2.37 cm
(long) x 0.66 cm (depth) hypoechoic and heterogeneous
dermal lesion with epidermal thickening and irregulari-

ties. On power Doppler (f), there is prominent vascularity
within the lesion. (g) Histology (H&E 25X): hyperplastic
epidermis overlying dermis with numerous infiltrating
masses of keratinizing eosinophilic epithelium. Note con-
centric keratinization characteristic of well-differentiated
squamous cell carcinoma
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Fig. 9.6 Squamous cell carcinoma. (a) Clinical image 70 MHz) demonstrate hypoechoic dermal lesion with epi-
and (b) dermoscopy of a lesion in the left frontal region.  dermal thickening and undulation. On color Doppler,
Ultrasound images (¢ and d, grayscale, ¢ at I8 MHz andd  there is prominent vascularity within the lesion

at 70 MHz; e and f, color Doppler, e, at 18 MHz and f, at
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Fig. 9.7 Squamous cell carcinoma. (a) Clinical and (b)
dermoscopy view of lesion located in the left nasal region.
Ultrasound images (c, grayscale and d, color Doppler
ultrasound, transverse views) present 0.86 cm (trans-
verse) x 0.31 cm (depth) dermal and subcutaneous
hypoechoic lesion (between markers) that shows ill-

defined borders, epidermal thickening, and irregularities.
On color Doppler, there is hypervascularity within the
lesion and its periphery. (e) Histology H&E 50x: nests of
squamous epithelial cells arising from the epidermis and
extending into the dermis. Malignant cells are large with
abundant eosinophilic cytoplasm
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Fig. 9.8 Dermatofibrosarcoma protuberans. (a) Clinical
and (b) dermoscopy image of the lesion. Ultrasound
images (c and d; ¢, grayscale and d, color Doppler; trans-
verse views) present hypoechoic dermal lesion (¥) with
ill-defined borders that displaces the epidermis upward
and shows hyperechogenicity with ill-defined borders
(arrows) of the underlying hypodermis. On color Doppler,

there is hypervascularity within the lesional area. (e)
Histology (H&E 25X): infiltrative solid spindle cell pro-
liferation in the deep dermis and subcutaneous fat.
Infiltration of hypodermal adipose tissue generates a lace-
like appearance with some adipocytes well outlined by
neoplastic cells
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Fig. 9.9 Dermatofibrosarcoma protuberans. (a) Clinical
photograph and (b) dermoscopy of a lesion located in the
right shoulder. Ultrasound images (c and d, grayscale; ¢
panoramic view; d, zoom view; e, color Doppler) show
2.52 cm (transverse) X 1.06 cm (depth) hypoechoic der-

Primary Cutaneous Lymphomas

Primary cutaneous lymphomas (PCL) are the
second most common extranodal non-Hodgkin
lymphomas, and their estimated annual incidence
is 1/100,000 in Western countries. PCL differ sig-
nificantly from nodal lymphomas and primary
extranodal lymphomas in other locations because
they tend to remain localized to the skin for a
long time with a much more indolent course and

mal and hypodermal lesion. Notice the ill-defined and
slightly lobulated borders as well as the hyperechogenicity
of the hypodermal part of the structure. On color Doppler,
the lesion presents internal hypervascularity

a much better prognosis than lymphomas of simi-
lar histological subtype in other locations.

According to their origin, they can be classi-
fied into T cell, B cell, and natural killer (NK)
cell. Cutaneous T cell lymphomas (CTCL) are
the most frequent type and account for approxi-
mately 75-80% of all lymphomas, comprising a
heterogeneous group [46-52].

Among CTCL, mycosis fungoides (MF) is the
most common subtype and accounts for approxi-
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Fig.9.10 Dermatofibrosarcoma protuberans. (a) Clinical
photograph of lesion located in the posterior aspect of the
neck. Ultrasound images (b and ¢, grayscale; d, color
Doppler; and e, echoangio) demonstrate 4.68 (trans-
verse) x 2.08 cm (depth) dermal and hypodermal hetero-

geneous structure. On color Doppler and echoangio,
notice the inner and peripheral hypervascularity of the
structure. (f) Histology (H&E 50x): poorly circumscribed
neoplasm comprised of the monomorphous proliferation
of spindle cells in the dermis
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Fig. 9.11 Merkel cell tumor. (a) Clinical image of a
lesion located in the upper eyelid. Ultrasound images (b,
grayscale and ¢, color Doppler; longitudinal views) pres-
ent hypoechoic dermal and intramuscular hypoechoic and
hypervascular nodule protruding into the tarsal plate of

mately 80%. MF originates in the peripheral epi-
dermotropic T cells, specifically the memory T
cells (CD45R0O+), which express the T-cell recep-
tor (TCR) and CD4+ immunophenotype. There
are less frequent subtypes, such as folliculotropic
MF (FMF), in which the malignant T cells infil-
trate the hair follicle epithelium [46, 47, 49-53].

Primary cutaneous B-cell lymphomas
(pCBCL) include an infrequent group of non-
Hodgkin lymphomas that are limited to skin sites
at the time of diagnosis. This type of lymphoma
accounts for approximately 25% and is com-
posed of several subtypes [48, 50-52].

Subcutaneous panniculitis-like T-cell lym-
phoma (SPTCL) is a rare primary cutaneous lym-
phoma composed of cytotoxic alpha-beta T cells
that mimics panniculitis [54].

the eyelid. (d) Histology (H&E, 40x): nodular infiltrative
tumor within the dermis of monotonous round tumor
cells. The tumor cells are basophilic, with round hyper-
chromatic nuclei and finely granular chromatin with a
high nuclear-to-cytoplasmic ratio

Clinically, they can show plaques, papules,
and nodules to mixed cutaneous lesions, from
erythematous to violaceous [52, 55].

On ultrasound, lymphomas tend to involve der-
mis and hypodermis with ill-defined borders. They
are commonly hypoechoic and present pseudonod-
ular or nodular hypoechoic areas [4, 52, 55].

In cases with panniculitis-like T-cell lympho-
mas, there is an increase in the hypodermis’s
echogenicity with hypoechoic thickening of the
septa, which can indeed simulate a panniculitis
[4, 52,55, 56].

On color Doppler, they tend to present an
intermediate to a high degree of vascularity with
low-velocity vessels [4, 55, 56].

Among their differential diagnoses are pseu-
dolymphomas, a heterogeneous group of poly-
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clonal reactive lymphoproliferations associated
with inflammation. On ultrasound, the borders of
nodular pseudolymphomas are usually better
defined, and there are [57, 58] hypoechoic glob-
ules and teardrop signs within the lesions [59].
Another potential tip for discriminating pseudo-
lymphomas is

lymphomas over that in

pseudolymphomas, the inflammatory signs
(hypervascularity) predominate in the dermis,
and their predominant shape is fusiform. In con-
trast, lymphomas frequently involve the hypoder-
mis, present a higher degree of vascularity than
pseudolymphomas, and tend to be ill-defined
(Figs. 9.12,9.13, and 9.14) [59].

Fig. 9.12 T-cell lymphoma. (a) Clinical image of lesion
located in the scalp. Ultrasound images (b, grayscale; c,
color Doppler) 4.81 cm (transverse) x 1.57 cm (depth)

present hypoechoic and slightly heterogeneous dermal
and hypodermal lesion with prominent hypervascularity

Fig. 9.13 Lymphoma NK panniculitis-like. (a) Clinical
image in the leg. Ultrasound images (b, grayscale with a
color filter and ¢, color Doppler; longitudinal views) pres-
ent thickening and decreased echogenicity of the dermis

with increased echogenicity of the hypodermis. There is
also slight thickening and hypoechogenicity of the subcu-
taneous septa. On color Doppler, there is dermal and
hypodermal hypervascularity
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Fig.9.14 B-cell lymphoma. (a) Clinical and (b) dermos-
copy of lesion located in the frontal region. Ultrasound
images (¢, grayscale and d, color Doppler; transverse
view) present 0.69 cm (transverse) x 0.36 cm (depth) het-
erogeneous hypoechoic dermal and hypodermal lesion.
On color Doppler, there is prominent hypervascularity

Liposarcomas

These malignant mesenchymal tumors are com-
posed of lipoblasts and can present a variable
appearance [57, 58, 60, 61]. Liposarcoma is the
second most common malignant soft-tissue
tumor. This entity is pathologically categorized

within the lesion. (e) Histology (H&E 25X): nodular
masses of round cell proliferation in the dermis, both
superficial and deep, sparing the papillary dermis (Grenz
zone) and the epidermis. The lymphoid infiltrates evi-
dence some follicles lacking a well-defined mantle

into four subtypes: well-differentiated, myxoid,
dedifferentiated, and pleomorphic.

On ultrasound, it has been reported that malig-
nant signs of transformation of lipomas are size
>5 cm, heterogeneous echogenicity, ill-defined
borders, and hypervascularity. Well-differentiated
liposarcomas have been characterized as
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isoechoic with tiny hyperechoic lines and hypo-
vascularity. Myxoid liposarcomas present a mix
of hypoechoic and anechoic areas with moderate
vascularity. Dedifferentiated liposarcomas pres-
ent a specific biphasic pattern of hyperechoic and

hypoechoic  areas and  hypervascularity.
Pleomorphic liposarcomas have been reported to
present a specific gyrus-like mixture of hyper-
echoic and hypoechoic areas (Figs. 9.15 and
9.16) [4, 62].

Fig.9.15 Liposarcoma. (a) Clinical image in the lumbo-
sacral region. Ultrasound images (b and ¢, grayscale; b,
longitudinal and c¢; transverse views; d, color Doppler)
present 2.97 cm (transverse) x 1.58 cm (depth) heteroge-
neous dermal and hypodermal structure with ill-defined
borders, displacing the epidermis upward and with hyper-

vascularity on color Doppler. (e) Histology (H&E 100X):
a few univacuolated lipoblasts and pleomorphic hyper-
chromatic lipoblasts are present in a myxoid stroma with
hypocellular areas and plexiform slender capillary
vessels



9 Essential Concepts on Ultrasonography of Skin Cancer

201

[1L0.31cm|
zL 0.26 cm

Fig. 9.16 Myxoid liposarcoma. Ultrasound images (a,
grayscale and b, color Doppler; longitudinal views of the
posterior aspect of the left thigh) show a 15.05 cm
(long) x 6.75 cm (depth) oval-shaped heterogeneous
hypodermal structure that contains multiple anechoic
pseudocystic areas, septa, and hypoechoic regions. Notice

Melanoma

This malignant tumor derived from the melano-
cytes is the most lethal form of skin cancer [63].
Importantly, ultrasound can provide the thickness
of the melanoma (Ultrasonographic Breslow
Index) and support the locoregional staging [3, 4,
64-69].
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the increased echogenicity of the surrounding hypoder-
mis. On color Doppler, there is slight hypervascularity in
the periphery and within some septa. (¢) Histology (H&E
40x): there is a proliferation of bland spindle cells and
myxoid areas with a prominent plexiform (“chicken
wire”) vasculature

On ultrasound, melanomas are hypoechoic
lesions, predominantly fusiform, and involve der-
mis and/or hypodermis and deeper layers.
Nevertheless, in deep melanomas, the shape can
be irregular, and there is increased echogenicity
of the subcutaneous tissue. Superficial in situ
melanomas may not present alterations on ultra-
sound. If they are located in the acral regions,
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sometimes they may generate a loss of the epi-
dermal hyperechoic bilaminar pattern. Keep in
mind that among the limitations of ultrasound are
the detection of in situ lesions and pigments such
as melanin [3, 4, 64-69].

Frequently, melanomas are hypervascular on
color Doppler with low-flow arterial and venous
vessels (Figs. 9.17, 9.18, and 9.19) [3, 4,
64-69].

Fig. 9.17 Primary melanoma. Ultrasound images (a,
grayscale and b, color Doppler) show 0.63 cm (trans-
verse) x 0.10 cm (depth) fusiform hypoechoic dermal
lesion with hypervascularity. (¢) Histology (H&E 200X):
invasive cutaneous melanoma with atypical melanocytes

Satellite (<2 cm from the primary tumor), in-
transit (=2 cm from the primary tumor), and
nodal metastasis can be ruled out with ultrasound
[3, 4,7, 66-85]. The locoregional staging can be
performed on ultrasound and starts in the primary
tumor or its scar and follows the primary lym-
phatic drainage regions [3, 4, 7, 67, 69, 70, 72—
75, 80, 81, 83, 84]. Satellite and in-transit
metastases show as hypoechoic nodules some-

:4 ﬂ'!g ”

-
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in the dermis, showing marked nuclear pleomorphism and
scant cytoplasmic melanin pigment. Note the presence of
pagetoid epidermal involvement by atypical melanocytes
above the dermo-epidermal junction
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Fig. 9.18 Primary melanoma. (a) Clinical lesion in the
sole of the left foot. Ultrasound images (b, grayscale in
transverse view; ¢, color Doppler in longitudinal view)
present 2.81 cm (transverse) x 1.53 cm (depth) hypoechoic

times with lobulated borders that present an inter-
mediate or high degree of vascularity (Figs. 9.20,
9.21, 9.22, and 9.23). Occasionally, due to the
presence of highly cellular nests of tumoral cells,
the metastases may show anechoic areas that do
not correspond to necrosis and simulate
abscesses. Signs of lymph node infiltration are
the change of the shape from oval to round, the

dermal and hypodermal structure with ill-defined borders.
Notice the hyperechogenicity of the subcutaneous tissue
in the periphery of the lesion and the high hypervascular-
ity within the structure

loss of the medulla with a fully hypoechoic
lymph node, the presence of internal asymmetric
hypoechoic nodules in the cortex or medulla, and
the cortical and chaotic hypervascularity. The
size >1 cm has also been reported as suspicious
of malignancy; however, this feature should be
added to other signs of malignancy (Fig. 9.24) [3,
4,7, 67, 69,70, 72-75, 80, 81, 83, 84].
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Fig. 9.19 Primary melanoma. (a) Clinical lesion. The
patient was sent for an ultrasound after the biopsy.
Ultrasound images (b, grayscale and ¢, color Doppler;
transverse views) show ill-defined hypoechoic dermal and
hypodermal lesion with ill-defined borders that displaces
the epidermis upward. The thickness of the lesion is
0.96 cm. On color Doppler, there is high hypervascularity

within the structure and its periphery. (d) Histology (H&E
40x): there is a melanocytic proliferation composed of
small cells with minimal cytoplasm and round-to-oval
hyperchromatic nuclei. Tumor cells are aggregated into
elongated expansile nests and diffusely sheeted infiltrates
within the fibrous stroma
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Fig.9.20 Melanoma
metastases. Ultrasound
images (a, grayscale and
b, color Doppler;
transverse views; left
lumbar region) show
multiple hypoechoic
nodules located in the
hypodermis and
musculoaponeurotic
layers (between
markers). On color
Doppler, there is
increased blood flow in
the periphery of the
nodules

Fig.9.21 Melanoma metastasis. (a) Clinical lesion in the ~ views) show 0.64 cm (transverse) x 0.41 cm (depth)
frontal region. Ultrasound images (a and b, grayscale; bat  hypoechoic dermal and hypodermal nodule with slightly
18 MHz and ¢, at 70 MHz; d, color Doppler; transverse  lobulated borders and hypervascularity
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Fig.9.22 Melanoma metastasis. Ultrasound
images (a, grayscale; b, color Doppler):
longitudinal views of the right leg show a
hypoechoic oval-shaped hypodermal structure
with lobulated borders and increased internal
vascularity. Notice the hyperechogenicity of the
neighboring subcutaneous tissue

Fig. 9.23 Melanoma metastasis. (a) Clinical photograph  oval-shaped hypoechoic hypodermal structure with lobu-
of a lump in the right arm. Ultrasound images (b, gray- lated borders and some small anechoic areas. On color
scale and ¢, power Doppler; longitudinal views) present — Doppler, there is hypervascularity within the lesion
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Fig. 9.24 Nodal melanoma metastases. Ultrasound
images of infiltrative hypodermal lymph nodes (a, gray-
scale and b and ¢, color Doppler; transverse views) show
loss of the hyperechoic medulla and internal nodules
within the lymph nodes. There is also an increase in the
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