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Abbreviations

BCC Basal cell carcinoma

HFUS High-frequency ultrasound

ICC Intraclass correlation coefficient
SCC Squamous cell carcinoma
Introduction

Malignant skin tumors are the most common
among all malignant neoplasms [1-3].

The stage of the tumor process directly affects
the treatment result. Therefore, in the modern sci-
entific literature, an early, timely, and late diag-
nosis level is distinguished [4, 5].

It is essential to achieve the diagnosis in the
early tumor development stages—in situ or
stages T1, NO, and MO. At this early stage, cor-
rectly selected therapy can guarantee a very high
probability of complete recovery [6, 7].

Many skin lesions are determined by visual
examination. However, the need for differential
diagnosis entails specific difficulties for primary
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care specialists as well as oncologists and derma-
tologists [4, 7].

The primary diagnostic technique for skin
tumors is a visual examination of the lesion on the
skin. The visual assessment’s main task is to study
and characterize a skin tumor’s appearance and
identify its morphological elements. The topical
component is also considered since some skin
neoplasms have a favorite localization (for exam-
ple, basal cell carcinoma in the face) [1, 2, 7].

The visual assessment of skin neoplasms can
be improved using dermoscopy and videoder-
moscopy. According to current data, dermoscopy
significantly increases the diagnosis’s accuracy
and specificity, confirmed by histological exami-
nation results [8]. High-frequency ultrasound
(HFUYS) is used for internal skin structure assess-
ment in both normal and pathological conditions,
which improves the diagnostic possibilities of
dermatologists and oncologists. The high-
frequency examination allows accurate and fast
discrimination of epidermal, dermal, and subcu-
taneous tissues in real time. This procedure helps
identify lesions that are not visible to the human
eye. High resolution is used to accurately visual-
ize and measure skin lesions [9, 10]. Tumor
boundaries and invasion depth preoperative
determination are essential for treatment effec-
tiveness increasing and recurrence risk reduction
[2, 10].

The high-frequency ultrasound in the range of
20-75 MHz has enough resolution of 80-21 pum,
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and high-frequency skin images are closer to his-
tology. A comparison of the skin tumor’s ultraso-
nographic and histological depth measurements
provided in many studies has shown good
correlations.

There is no exact matching of high-frequency
and histological measurements because high-
frequency assessment is provided in vivo, and
histological examination is carried out on tissues
that have been treated with formalin and dyes.

Moreover, there are no blood vessel filling and
hydrostatic blood pressure in the histological
specimen. Due to fixation with formaldehyde and
dye impregnation, the tissue volume decreases.
Thus, the histologic measurement results are usu-
ally slightly less than those obtained using high-
frequency ultrasound in vivo.

Literature Review

In 1987, Schwaighofer et al. provided 26 malignant
melanoma HFUS evaluations and reported a high
correlation between the sonographically measured
maximal tumor thickness values and those deter-
mined postoperatively in histology [11].

Hoffmann et al. (1989) provided skin tumor
HFUS thickness and margin assessment on 236
patients. The HFUS accuracy in melanoma thick-
ness and BCC invasion depth determination was
obtained [12].

In 1990, Hoffmann et al. described BCC
HFUS features at a 20 MHz frequency. BCC was
described as a well-defined area with poor
echoes, sometimes anechoic [13]. The authors
described the tumor structure inhomogeneity and
post-tumoral signal reflection enhancement and
noted an exact correlation between BCC histo-
logical and sonographic images.

Gassenmaier et al. (1990) obtained a strong
correlation (r = 0.97) between preoperative
20 MHz HFUS and postoperative histologic
tumor thickness determination in 72 primary
malignant melanomas [14].

Bahmer et al. (1990) measured vertical tumor
thickness with HFUS in 30 benign and malignant
skin tumors of various shapes and showed a cor-

relation coefficient of r = 0.77 between tumor
volume and its maximal vertical thickness [15].

Harland et al. (1993) reported about a strong
correlation between histology and ultrasound for
maximal tumor depth measurements (r = 0.96,
p < 0.0001), and less good for maximal width
(r=0.84, p < 0.0001), most probably because of
the elastic contraction of tissue at excision [16].

Gupta et al. (1996) obtained the significant
correlation between the BCC depth measured
histologically and 40 MHz HFUS (p = 0.0004,
r=0.92) [17].

Krihn et al. (1997) studied melanocytic skin
lesions at 20 MHz and determined tumor thick-
ness before surgery. High correlation between
HFUS and histologic results was obtained for
nevi (r = 0.93) and melanoma (r = 0.95) [18].

Lassau et al. (1999) studied 27 melanomas at
20 MHz and provided Doppler sonography anal-
ysis at 13 MHz. HFUS tumor thickness was in
the range from 0.3 to 8.0 mm, whereas histologi-
cal Breslow was in the range from 0.26 to 8.0 mm
with a strong correlation ( > 0.95) [19]. Color
Doppler results were compared with microvessel
density (immunochemically with anti-factor VIII
antibodies) and significantly correlated.

In 2002, Serrone et al. reported the differences
in the correlation between 20 MHz HFUS and
histology melanoma thickness measurements.
One hundred ninety-three histologically con-
firmed melanomas were measured. A high corre-
lation between HFUS and histomorphometry was
found (r = 0.95), with an absolute difference of
0.32 = 0.03 mm (mean + SEM (standard error of
the mean)) and a mean relative difference of
27.2% (95% confidence interval 23-31.4%). The
highest correlation was found in melanoma > or
= 1.51 mm thick and the lowest correlation in
melanoma < or = 0.75 mm. 20 MHz HFUS was
suggested useful for the surgical margin deter-
mining of > or = 0.76 mm thick lesions [20]. The
20 MHz HFUS accuracy in the preoperative stag-
ing of thin melanoma < or = 0.75 mm was sug-
gested as limited.

In 2003, Pellacani and Seidenari measured 40
melanomas with 20 MHz HFUS and showed a
good correlation (Pearson r = 0.89; p < 0.001)
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between histologic and sonographic thickness.
However, 15% of thin lesions (<1 mm) were
overestimated, and only 7% of thick lesions
(>1 mm) were underestimated [21].

In 2008, Guitera et al. reported 52 melano-
mas’ thickness at 75 MHz HFUS and Breslow
histological index measurements, with a high
correlation (Pearson’s » = 0.908, p < 0.001).
According to this study’s results, the thin mela-
nomas should be examined with a frequency
higher than 20 MHz, and the advantage of
75 MHz sonography for this lesion was men-
tioned [22].

As the most frequent malignant skin tumor,
BCC has been the subject of multiple clinical
studies with HFUS in the last decades. One of the
main goals was the accurate pretreatment BCC
invasion depth and margins measurements and
practical implementation of this diagnostic infor-
mation in the treatment plan.

Desai et al. (2007) scanned 50 superficial and
nodular BCCs at 20 MHz, delineated tumor mar-
gins before the surgical excision and histologic
evaluation, and reported a good correlation with
length and width (r = 0.71 and r = 0.79, respec-
tively). In 45 cases from 50, the histological mar-
gins were clear, and in only 5 from 50 cases, the
histological margins were positive [23].

In some studies, the HFUS BCC patterns were
studied in detail, and this information was used
for BCC types of noninvasive differentiation and
proper treatment planning. Uhara et al. (2007)
studied 30 BCCs at 15 and 30 MHz and described
the hyperechoic spots in the tumor structure. The
HFUS images were compared with the histologi-
cal sections of the tumors after surgical excision.
The hyperechoic spots were considered to corre-
spond to calcification, horn cysts, or clusters of
apoptotic cells in the centers of basal cell carci-
noma nests and were proposed as differential
characteristics between basal cell carcinoma and
melanoma [24].

Bobadilla et al. (2008) studied 27 clinically
BCC suspicious lesions on the face at 15 MHz
[10]. In addition to the clinically visible lesions,
two subclinical satellite neoplasms were found
only with ultrasound. After HFUS evaluation, all
29 lesions were excised, and histology confirmed

BCC diagnosis and excision with tumor-free bor-
ders in 100% of cases. The intraclass correlation
coefficient (ICC) was used for the HFUS and his-
tological BCC thickness measurement compari-
son. In 27 cases, ICC was excellent >0.9, and in
2 cases only, the tumor depths were
overestimated.

Crisan et al. (2013) studied 18 BCCs at
20 MHz, followed by surgical excision and histo-
logical examination [1]. The clinical diagnosis
was confirmed by histology in all cases, and
complete removal of the tumor was also
confirmed.

Hernandez et al. (2014) summarized some
critical HFUS applications, such as a differentia-
tion possibility between BCC subtypes, tumor
invasion depth measurement before treatment,
and margin delineation with accurate advice for
adequate surgical excision. They noted that rates
of tumor-free margins in BCC excised after
HFUS margin delimitation are as high as 95%
(with the remark that the highest rates detected
at nonaggressive BCC subtypes with easy HFUS
access at low-risk sites) [25]. The trend for
HFUS tumor size, especially length and width
overestimation, was mentioned, which could be
explained by ex vivo tissue shrinking during his-
tological preparation. Some difficulties and limi-
tations for HFUS BCC assessment are described,
as difficult access to BCC high-risk sites (nose
wings and folds, ears, and eyelids) and difficul-
ties with accurate tumor margin determination
for highly asymmetric lesions. Despite the men-
tioned limitations, HFUS was considered a use-
ful and valuable tool for BCCs’ and other
tumors’ assessment [25].

Further studies clarified the differential diag-
nostic signs of various BCC’s clinical and mor-
phological types. Wortsman et al. (2015) studied
the presence of hyperechoic spots in the struc-
ture of 373 histologically confirmed BCCs and
evaluated its relationship with tumors’ histologic
subtype and low (macronodular, superficial, ade-
noid cystic) or high (micronodular, sclerosing,
infiltrating, morpheaform, and metatypical)
recurrence risk. In HFUS examinations at 15 and
18 MHz [2], the hyperechoic spots were linked
to the degree of malignancy. The amount of
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hyperechoic spots in the high-recurrence-risk
tumors (mean: 8; range: 4-81) was significantly
higher than in low-recurrence-risk lesions
(mean: 5.5; range: 3-25). Hence, a significant
correlation was obtained between hyperechoic
spots’ presence and histologic high-risk BCC
subtypes (p = 0.023). The largest hyperechoic
spot number was found in micronodular BCCs,
followed by sclerosing and morpheaform histo-
logic BCC subtypes. The hyperechoic spots’
number in the micronodular BCCs was signifi-
cantly higher than that in the macronodular sub-
type. The count of >7 hyperechoic spots in BCC
suggested a differential sign between high-recur-
rence-risk and low-recurrence-risk BCC sub-
types, with a sensitivity of 79% and specificity
of 53%. This study gives a new approach for
clinically similar BCCs’ differential diagnosis
and high-risk histological subtypes’ noninvasive
preoperative prediction, vital for the choice of
proper treatment options. The HFUS tumor mar-
gin delineation will help to provide incision with
tumor-free margins.

Pasquali et al. (2016) proposed an original
approach for HFUS postoperative BCC margin
checkups. The 84 BCCs’ invasion depth and mar-
gins were measured with HFUS at 22 MHz
in vivo and ex vivo immediately after excision
followed by histological examination [26]. In 81
cases, the HFUS and ex vivo and histology results
matched (77 had negative and 4 had positive sur-
gical margins). In 3 cases, ex vivo HFUS had one
uncertain and two negative surgical margins,
while positive surgical margins were detected
with histology.

Hernandez-Ibanez et al. (2017) provided
HFUS examination and punch biopsy of 156 dif-
ferent histologic BCC subtypes and compared
results with excisional biopsy [27]. As a result,
the HFUS overall diagnostic yield (73.7%: sensi-
tivity 74.5%, specificity 73%) was close and
comparable with punch biopsy (79.9%: sensitiv-
ity 76%, specificity 82%).

The different BCC subtypes have some spe-
cific HFUS patterns [1, 2, 13, 16, 23-25,
28-32].

The superficial BCC subtype is visualized as
subepidermal flat, hypoechoic-heterogeneous

zones, most often elongated with distinct (less
often with irregular) contours without hypoechoic
extensions into the underlying dermis.

The nodular BCCs featured hypoechoic zones
of rounded or oval outlines and had the diffusely
heterogeneous hypo-anechoic structure with dis-
tinct lateral and lower margins without projec-
tions to the surrounding dermis.

The morpheaform (sclerodermiform) subtype
pattern  featured  hypoechoic-heterogeneous
regions of irregular shape, infiltrating dermis.
The increase in echogenicity around the tumor
mass corresponds to the increase in edema and
fibrosis often seen in these tumors.

The micronodular BCC subtype HFUS pat-
tern is highly heterogeneous and consists of a
hypoechoic/anechoic background with multiple
hyperechoic spots. The shape is elongated with
irregular lower boarders, and pseudopod-like
infiltration of the underlying dermis.

Some HFUS BCC studies provided different
high frequencies at 12, 15, 18, 20, 22, 30, 50, and
75 MHz [1, 28, 29, 31-34].

The minimal frequency for the skin examina-
tion regarding the European Federation of
Societies for Ultrasound in Medicine and Biology
(EFSUMB) recommendations is 15 MHz, and
higher transducer frequencies may provide fur-
ther information that may be relevant [35]. Color
Doppler/power Doppler and pulsed spectral
Doppler (in the case of vascular anomalies) are
recommended to establish the inflammatory state
of skin and appendages and the presence of skin
lesion neovascularization.

In our practice, we use an 18 MHz array probe
with color Doppler/power Doppler functions and
22, 33, 50, and 75 MHz single-crystal linear
probes for the B-mode skin examination. This
valuable combination can cover all skin lesions,
and it is needed because frequency choice
depends on the examination purpose and the
tumoral depth.

15-18 MHz imaging with color Doppler/
power Doppler is useful for detecting dermal and
hypodermal lesions and borders imaging up to
35 mm depth, assessing tumor vascularization,
inflammatory lesions, and vascular
malformations.
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A 20-33 MHz range is better for the dermis
and upper subcutis imaging with a resolution of
80-48 microns on the depth up to 10-15 mm,
depending on the transducer’s focus.

The highest resolution of 31-21 pm is obtained
at frequencies of 50-75 MHz. These are used to
assess early or superficial lesions in the epider-
mis, dermis, and skin appendages. For example,
for BCCs with a thickness of more than 10 mm,
the frequency range of 14—18 MHz could be most
helpful.

For tumors with a thickness of 4—10 mm, the
20-33 MHz range is commonly optimal. For the
imaging of superficial and small nodular, sclero-
dermiform, and micronodular BCCs, with thick-
ness of up to 3—4 mm, the frequency of 50 or
75 MHz could be used for a detailed study of the
abnormalities in the epidermis and dermis. Even
BCCs with a thickness of 50-100 pm could be
visualized and measured at ultrahigh frequencies.

The combination of videodermoscopy in
polarized and non-polarized light with HFUS
examination is helpful as a kind of complex mul-
timodal skin lesions’ noninvasive diagnostics
[18, 21, 36, 37]. Nowadays, most dermatologists
are familiar with dermoscopy and use it as a rou-
tine diagnostic instrument. Therefore, the idea of
combined dermoscopy and HFUS examinations
could be practically helpful and positively
accepted by clinicians, especially in early skin
cancer diagnosis and treatment. The dermoscopic
image helps the melanocytic and nonmelanocytic
lesion differentiation and diagnosis, and HFUS
detects tumor size, margins, and tissues involved
in the pathologic process.

Clinical Cases
Case 1

Male patient, 63 years old, with a clinical diagno-
sis of nodular BCC on the nose tip, was examined
with videodermoscopy and HFUS at 22 and
50 MHz in B-mode and 18 MHz in color Doppler
mode. At videodermoscopy, the linear, irregular
(serpentine), and glomerular vessels with multi-
ple bends, blue ovoid nests, white blotches, and

linear white areas are visualized. At B-scans, the
hypoechoic and heterogeneous oval-shaped area
measuring 6.1 mm x 3.9 mm and with posterior
enhancement was visualized in the dermis and
upper hypodermis. Some hyperechoic spots were
detected at the tumor periphery. Color Doppler
detected enhanced vascularity at the bottom part
of the tumor body and underneath the tumor.

The lesion was excised with clear surgical
margins. Histologic diagnosis (Mohs 45 method)
confirmed a nodular BCC. In this case, the tumor
was located in the dermis and upper layers of
subcutaneous fat, so the frequency of 22 MHz
was more suitable for the full BCC size and inva-
sion depth measurements. The hyperechoic spots
(arrows in Fig. 13.1a—) correlated with the
tumoral nests of atypical basaloid cells, which
was described by Wortsman et al. in 2015. In this
case, the hyperechoic spots were visualized at 18,
22, and 50 MHz, but at 50 MHz, the structure of
the hyperechoic spots was more diffuse and visu-
ally matched with the basaloid macronodules in
histological images (Fig. 13.1).

Clinical Case 2

Male patient, 58 years old, with a clinical diagno-
sis of nodular BCC on the nose tip, was examined
with videodermoscopy and HFUS at 22 and
50 MHz in B-mode and 18 MHz in color Doppler
mode. At videodermoscopy, the linear and irreg-
ular vessels, blue-gray ovoid nests, and periph-
eral leaflike pigmented structures are visualized.

At B-scans, the monomorphic hypo-anechoic
oval-round-shaped area of 4.9 mm x 2.3 mm with
weak posterior enhancement is visualized in the
papillary and reticular dermis, not penetrating the
subcutis. No vascularization was detected at the
power Doppler examination. The tumor was
excised with clear surgical margins.

Histologic diagnosis (Mohs method) demon-
strated a nodular BCC. In this case, the tumor
was located in the epidermis, and papillary and
reticular dermis had a small size, so the frequency
of 50 MHz was optimal for the accurate BCC
margin delineation and invasion depth measure-
ments (Fig. 13.2).
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Fig. 13.1 Nodular BCC. B-mode 22 and 50 MHz scans, ~ polarized light, (6). histological image HE 50x, (7) histo-
color Doppler, videodermoscopy, and histological images. ~ logical image 200x. Abbreviations: d dermis, e epidermis,
(1) At 22 MHz scan, (2) at 50 MHz scan, (3) power ftumor. Arrows, hyperechoic spots
Doppler, (4 and 5) videodermoscopy in non-polarized and
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Fig. 13.2 Nodular BCC. (1) At 22 MHz, (2) at 50 MHz,  (7) histological image 200x. Abbreviations: d dermis, e
(3) power Doppler, (4 and 5) videodermoscopy in non-  epidermis, # tumor
polarized and polarized light, (6) histological image 50x,
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Clinical Case 3

A female patient, 47 years old, with a clinical
diagnosis of nodular BCC on the left temporal
area, was examined with videodermoscopy and
HFUS at 22 and 50 MHz in B-mode and 18 MHz
in power Doppler mode. At videodermoscopy,
the short, fine linear, and arborizing vessels, mul-
tiple blue globules, and translucent light-brown
peripheral areas are visualized. At B-scans, the
subepidermal hypoechoic-heterogeneous area of
8.8 mm x 0.4 mm was visualized in the papillary
dermis with good demarcation from the underly-
ing dermis. Multiple hypo-anechoic hair follicles
presented at ROI. The 50 MHz images were com-
pared with the contralateral area’s control image
to differentiate the hair follicles from the BCC
invading pedicles. The tumor was excised with
clear surgical margins. Histologic diagnosis
(Mohs method) shows a superficial BCC. In this
case, the tumor was located in the epidermis and
papillary dermis and had an invasion depth of
0.4 mm. The frequency of 50 MHz was optimal
for the accurate BCC margin delineation and
invasion depth measurements (Fig. 13.3).

Case 4

Female, 37 years old, with a clinical diagnosis of
superficial BCC on the forehead, was examined
with videodermoscopy and HFUS at 22 and
50 MHz in B-mode and 18 MHz in color Doppler
mode. At videodermoscopy multiple arborizing
vessels, white homogenous areas, and short white
streaks are visualized. At B-scans, the subepider-
mal nonuniform hypoechoic-heterogeneous area
of 12.5 mm x 0.9 mm was visualized in the papil-
lary and reticular dermis with an irregular lower
margin. Multiple hypo-anechoic areas, looking
like outgrowing sprouts, penetrated the tumor
body in the underlying dermis. There was no vas-
cularization increase at the color Doppler
examination.

According to the dermoscopic and HFUS fea-
tures, the tumor was supposed as the infiltrative
micronodular or morpheaform subtype.

The tumor was excised with clear surgical
margins. Histologic examination (Mohs method)
showed an invasive micronodular BCC. In this
case, the tumor was located in the epidermis,
papillary, and particularly reticular dermis. The
fine tumor structure with the irregular lower mar-
gin was clearly visualized with a 50 MHz probe.
The small hypo-anechoic areas penetrating from
the tumor body to the underlying dermis corre-
sponded to the micronodular complexes
(Fig. 13.4).

Case 5

Female, 49 years old, with clinical diagnosis
nodular BCC located between left-eye inner
canthus and nose wing, was examined with vid-
eodermoscopy and HFUS at 22 and 50 MHz in
B-mode and 18 MHz in color Doppler mode. At
videodermoscopy, multiple arborized vessels,
white blotches, linear white structures, and
white scales are visualized. At B-scans, the
monomorphic  hypo-anechoic  oval-round-
shaped area was 6.8 mm x 2.5 mm with poste-
rior enhancement visualized in the papillary and
reticular dermis, with the regular lower and lat-
eral margins. Few hyperechoic spots were visu-
alized at the central tumor part and the periphery.
0.5 mm lower under tumor bottom, the hypo-
anechoic oval-shaped area of 3.7 mm x 1.2 mm
was visualized at 5 o’clock direction. This area
corresponded to the angular artery and vein pro-
jection. At color Doppler scans in this area, two
blood vessels were visualized, and surgeons
informed this feature. The tumor was excised
with clear surgical margins. Histologic exami-
nation (Mohs method) showed a nodular
BCC. The periarterial soft tissues were also
excised, and the following histological exami-
nation did not find tumor structures in these tis-
sues. In this case, the HFUS examination in
B- and Doppler mode allowed the detection of
very close nodular BCC and angular artery col-
location. This diagnostic information was help-
ful for the safe tumor excision and decreased the
artery injury risk (Fig. 13.5).
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Fig. 13.3 Superficial BCC. B-mode 22 and 50 MHz moscopy in non-polarized and polarized light, (6) histo-
scans, videodermoscopy, and histological images. (1) At logical image HE 50x, (7) histological image HE 200x.
22 MHz, (2) at 50 MHz scan, (3) at 50 MHz, control intact ~ Abbreviations: d dermis, e epidermis, ¢ tumor

skin image in the contralateral area, (4 and 5) videoder-
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Fig. 13.4 Micronodular invasive BCC. B-mode 22 and
50 MHz scans, 18 MHz color Doppler scan, videodermos-
copy, and histological images. (1) At 22 MHz, (2) at
50 MHz, (3) color Doppler scan at 18 MHz, (4 and 5) vid-

eodermoscopy in non-polarized and polarized light, (6)
histological image HE 50x, (7) histological image HE
200x. The red arrow shows the invasive. Abbreviations: d
dermis, e epidermis, ¢ tumor
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Fig. 13.5 Nodular BCC. B-mode 22 and 18 MHz scans, and polarized light, (6) histological image HE 50x, (7)
color Doppler, videodermoscopy, and histological images.  histological image HE 200x. The red arrows corresponded
(1) At 22 MHz scan, (2) at 18 MHz scan, (3) color Doppler  to hyperechoic spots. Abbreviations: d dermis, e epider-
at 18 MHz, (4 and 5) videodermoscopy in non-polarized — mis, ¢ tumor



278

A.Bezugly

Case 6

Female patient, 79 years old, with a clinical diag-
nosis of keratoacanthoma located on the left cheek,
was examined with videodermoscopy and HFUS
at 22 and 18 MHz in B-mode and 18 MHz in color
Doppler mode. At videodermoscopy, the massive
crust in the lesion center, multiple ringlike struc-
tures within the follicles, and linear-irregular and
serpentine vessels are visualized. At 22 MHz
B-scans, the crust located on the lesion top
absorbed the ultrasound beam energy, and visual-
ization of the underlying tissues was not possible.
At 18 MHz scans, the hypoechoic-heterogeneous,
oval-shaped 21.1 mm x 8.6 mm area with well-

defined lateral and lower margins, with negative
posterior shadow, was visualized in the dermis and
subcutaneous fat. The tumor body was separated
into some compartments with hyperechoic linear
structures. At the color Doppler mode, weak vas-
cularization at the tumor periphery was detected.
The tumor was excised with clear surgical mar-
gins. Histologic examination (Mohs 45) showed a
keratoacanthoma. In this case, HFUS examination
at high frequencies of 22 and 50 MHz was not pos-
sible because of the large tumor size and the crust,
reflecting the high-frequency ultrasound beam.
The 18 MHz scanning and Doppler examination
were helpful for the tumor size and margin mea-
surement (Fig. 13.6).
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Fig. 13.6 Keratoacanthoma. B-mode 22 and 18 MHz non-polarized and polarized light, (6) histological image
scans, color Doppler, videodermoscopy, and histological ~HE 50x, (7) histological image HE 200x. Abbreviations: d
images. (1) At 22 MHz scan, (2) at 18 MHz scan, (3) at  dermis, e epidermis, ¢ tumor

color Doppler 18 MHz, (4 and 5) videodermoscopy in
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Conclusion

The high-frequency ultrasound is a valuable tool
for nonmelanocytic skin cancer examination.
HFUS was successfully used for the accurate
tumor size and location measurement, invasion
depth assessment, and tumor margin delineation.
According to our practical experience, different
frequencies should be used depending on the skin
lesion size and depth. For small superficial
lesions located in the epidermis and dermis (not
deeper than 3—4 mm), the highest frequencies
with the best resolution of 50-75 MHz are opti-
mal. For the lesions with depths <10 mm, the
frequencies of 20-33 MHz are helpful. If the
lesion depth and size are >10 mm, the frequen-
cies of 18—15 MHz, and sometimes lower, should
be used for examination.

The multimodal skin tumor examination
combining videodermoscopy (dermoscopy)
and HFUS increases the diagnostic possibili-
ties. Dermoscopic patterns described for the
different skin cancer types have high sensitiv-
ity and specificity and are well known to most
dermatologists and oncologists. The diagnostic
HFUS value is essential for the preoperative/
pretreatment tumor assessment for the proper
treatment tactic choice. Moreover, the HFUS
patterns provide information about internal
tumor morphology and correlate with histol-
ogy, and in many cases allow differentiation
between melanoma, BCC, and
SCC. Experienced specialists could recognize
even different histological BCC subtypes. We
hope that the HFUS skin diagnostics will soon
become the standard tool in dermatologic and
oncologic clinics.
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