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ABSTRACT

We have described the experience using the acoustic coupler for subcutaneous
angiolipoma comprehensively diagnosed in the lower extremity. The feature of
ultrasonography (US) image with the acoustic coupler is more clearly depicted,
particularly in superficial or near-field location. The usefulness of this procedure has
been demonstrated as stableness state, equipped condition, and satisfactory observation
for vasculature status due to the low attenuation material as previously described. The
author will also recommend the observation with acoustic coupler for dermatologic
superficial lesion, especially, rough, unevenness part in hand, foot, and joint location
without copious amount of gel. We will indicate that acoustic coupler is useful for the
appropriate condition to depict the accurate imaging on Real-Time Tissue Elastography
(RTE). The author will suggest that this procedure can contribute to the accurate US
diagnosis for dermatological superficial lesion, especially dermal involvement without
a generous amount of gel.

Abbreviations: US: Ultrasonographiy; DERMUS: Dermatologic Ultrasound; RSS: Rod-
nan Skin Score; SWE: Share Wave Elastography; ECM: Extracellular Matrix; 1cSSc: Limit-
ed Cutaneous Systemic Sclerosis; DT: Dermal Thickness; dcSSc: Diffuse Cutaneous Sys-
temic Sclerosis; mRSS: Modified Rodnan Skin Score

Introduction

Dermatologic ultrasound imaging has been rapidly growing
in recently years [1,2]. In currently dermatologic field, several
reports focusing on ultrasonographic (US) features of the dermal
involvement in systemic sclerosis (SSc) [3-5] have been provided.
In addition, intradermal nodular fasciitis, primality dermis-seated
[6-8] and angioleiomyoma, located close to or in contact with the
dermis [9,10] have been also reported. The author will indicate that
the accurate US diagnosis for dermatological superficial lesions,
particularly dermalinvolvementis significant. Well, acoustic coupler,
namely SF-001 for superficial or near-field observation has been
developed [11]. The usefulness of the acoustic coupler, SF-001 has
been reported in the joint US of rheumatoid arthritis [11]. We have
experienced the use of acoustic coupler for the dermatologic lesion
for subcutaneous angiolipoma comprehensively diagnosed in the

lower extremity. We have described the utilities of this procedure
along with future perspective in dermatological ultrasound.

Dermatological Ultrasound and Acoustic coupler

The minimum frequency recommended for performing
dermatologic examinations by DERMUS (Dermatologic Ultrasound)
which is the international working group [1,2] was 15 MHz [2].
We usually perform US studies for dermatologic lesions with a
high-resolution, broad-band (5MHz-18MHz) linear transducer
(Nobulus Hitachi, Ltd. Tokyo, Japan). We have also reported
several studies of the dermatologic field [6-9, 12-18]. Carra et al.
[19] technically suggested that only light pressure should be used
to avoid compressing small vessels and missing flow. They prefer
use of a copious amount of gel rather than a standoff pad. Shin et

al. [20] mentioned that minimal transducer pressure was exerted
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while maintaining good contact and using a generous amount of
gel to avoid underestimation of the blood flow on Doppler study.
In current dermatology, Sulli et al.[3] strongly indicated that
subclinical dermal involvement is detectable by high-resolution
ultrasound even in skin areas with a normal modified Rodnan
skin score (mRRS) in patients with limited cutaneous systemic
sclerosis (SSc). It has been indicated that the most accurate US
features of lesion activity are subcutaneous tissue echogenicity and
cutaneous blood flow [4,5]. In addition, tumors of dermatological
superficial location, namely intradermal nodular fasciitis [6-8],
angioleiomyoma [9,10], and primarily in dermis-seated tumors
[21,22] have been reported. Well, acoustic coupler, namely SF-001
for superficial or near-field observation has been developed [11].
We have previously described the experience using the acoustic
coupler in the dermatologic lesion for panniculitis and superficial
lipoma [18]. The author has recommended the observation for
dermatologic superficial lesion, especially, rough, unevenness
part in hand, foot, and joint location [18]. We also describe the
utility of high-resolution ultrasonography using acoustic coupler
for subcutaneous angiolipoma comprehensively diagnosed in the
lower extremity. The author will propose that this procedure can
contribute to the diagnostic accuracy of US for dermatological
superficial lesion, especially dermal involvement without a copious
amount of gel.

Normal SKkin Elasticity

In the human dermis, cutaneous aging involves intrinsic and
extrinsic agents. Cutaneous intrinsic aging is mainly attributed to
dermal atrophy due to collagen loss, degeneration of the elastic
fiber network, and loss of hydration [23,24]. Yang et al. [24] studied
a reference range of normal skin elasticity evaluated by share
wave elastography (SWE) in healthy subjects to interpret results
in patients with systemic scleroderma. They concluded that skin
elastic modules values estimated by SWE in healthy individuals
are affected mainly by the skin site, sex, and age [24]. In addition,
skin elasticity was higher in men than in women at each site and
was increased in subjects aged 20 to 50 years than in the other age
groups at the finger [24].

Dermatologic Ultrasound Anatomy

The US features of healthy skin is a layer of variable thickness
depending on the site, the age and constitutional habitus of the
patient [25]. The epidermis appears as a hyperechoic line in
nonglabrous skin, while it is shown as bilaminar hyperechoic and
parallel lines in glabrous skin. The dermis appears as a hyperechoic
band, usually less bright than the epidermis, whereas subcutaneous
fat layer appears as a hypoechoic with hyperechoic fibrous septa in
between [4]. Wortsman [26] also suggested that the upper dermis
in adults may show the subepidermal low-echogenicity band
caused by deposits of glycosaminoglycans produced by photoaging.
More deeply, the superficial fascia covering the muscular tissues
can be seen as a hyperechoic regular line [27].

Subcutaneous Angiolipoma

Angiolipoma is a benign soft tissue tumor that was established
in 1960 by Howard and Helwig [28]. Angiolipoma is common
lipoma variants that account for 5% to 17% of all lipomas.
Angiolipma usually indicates the noninfiltrating form affecting
the subcutaneous layer [20]. They are also regarded as reactive
or hamartomatous lesions because they typically have a normal
karyotype [20,29]. Angiolipma can be painful and are one of
the varieties of lipomas. Fibrin thrombi may be found within
capillaries, and the degree of vascular proliferation may or may not
be associated with pain [15, 30]. Motswaledi HM [31] suggested
that angiolipoma may be painful, and the degree of pain varies
with the degree of vascularization. The author has previously noted
that angiolipoma is considered as one of the painful cutaneous and
subcutaneous tumors accompanied with vascularized appearance
using high-resolution ultrasound in dermatology [15]. Angiolipoma
also tends to be smaller than 20 mm [20]. Choong et al. [32]
reported that subcutaneous angiolipoma represented well-defined,
predominantly hyperechoic masses containing small, patchy,
hypoechoic areas on gray-scale US and showed a sparse internal
vasculature on color Doppler US. Bang et al. [29] reported that most
subcutaneous angiolipomas are oval-shaped, have well-defined
margins, and hyperechoic appearance on gray-scale US. They also
described that color Doppler US findings may help in differentiating
angiolipoma from ordinary subcutaneous lipoma. According to
Shin’s report, angiolipoma appears as heterogeneous, hyperechoic,
and ovoid shape with lesser visualized lateral tumor capsules on
gray-scale US, while superficial lipoma appears as homogeneous,
isoechoic, and spindle shape with well-visualized lateral capsules.
They indicated that the differences were statistically significant
[20]. In addition to these appearances, with respect to the presence
of vascularity, tumor length, and tumor width, the difference was

detected with statistical significance [20].

Furthermore, they noted that the sonographic-pathologic
correlation demonstrated the statistically significant correlation
between the tumoral vascularity and echogenicity. Figure 1 shows
subcutaneous angiolipoma comprehensively diagnosed in the lower
extremity location in a 75-year-old woman. Gray-scale US features
represent well-defined, hyperechoic,and homogeneous with a small
hypoechoic area. Tumor depth is 4.9 mm, while tumor width is 5.8
mm, showing smaller than 20 mm (Figure 1a). These appearances
on gray-scale US are suggestive of subcutaneous angiolipoma. On
RTE, red is used to represent high elasticity, blue represents low
elasticity, and yellow or green shows intermediate elasticity [33].
Klauser et al. suggested that sonoelastography requires a modest
distance, typically 3mm, between the probe surface and the
tissues to be evaluated [33,34]. Thus, when operator examine the
superficial lesion, stand-off pads are useful to increase the distance
between the probe and the area of interest [33,34]. Park et al. [35]
also described that the strain elastography score was classified
into four grades (1-4) according to their elasticity; score 1 (very
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soft, high elasticity), score 2 (moderately soft, moderately high
elasticity), score 3 (moderately hard, moderately low elasticity),
and score 4 (very hard, low elasticity). The dermis consisting of
connective tissue, nerves, blood, and lymphatic vessels, gland, mast
cells, fibroblasts, histiocytes [27] represents blue color, showing
hard nature, namely, low elasticity. While the subcutaneous fat
tissue shows red color, consistent with soft nature, suggesting high
elasticity, and reflecting contents of adipose cells [27] on RTE. The
nodule represents blue color with a green color, showing moderately

hard nature, consistent with moderately low elasticity (Figure 1b).
Color Doppler US revealed no substantial blood flow signals in the
nodule (Figure 2). The US imagings were depicted more clearly,
especially in superficial or near-field location equipped with the
acoustic coupler (SF-001) due to the stableness state, equipped
condition, and low attenuation material status. With respect to RTE,

it is putative that this procedure can contribute to the appropriate

condition to depict the accurate US features.

Figure 1: Subcutaneous angiolipoma comprehensively diagnosed in the lower extremity location in a 75-year-old woman.

a)  The nodule shows well-defined hyperechoic, and homogeneous with small internal hypoechoic area, suggesting

subcutaneous angiolipoma on gray-scale US.

b) The dermis represents blue color, showing hard nature, namely, low elasticity, while the subcutaneous fat tissue shows
red color, consistent with soft nature, suggesting high elasticity on Real-Time Tissue Elastography. The nodule represents blue
color with a green color, showing moderately hard nature, consistent with moderately low elasticity.
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Figure 2: Blood flow signals were not shown in the nodule on color Doppler US.

Future Viewpoint in Dermatological Ultrasound

Systemic sclerosis (SSc, scleroderma) is characterized by
fibrosis in skin and internal organs. The fibrotic process involves
cytokines, such as TGF-f, that are released by a variety of immune
cells, continuously stimulating fibroblast production of extracellular
matrix (ECM). The established method of skin assessment in the
semi-quantitative scoring (Rodnan skin score, Rss), introduced by
Rodnan in 1979 [36,37]. Fibroblasts from patients with more rapid
changes in skin thickness and skin echogenicity as assessed by
ultrasound have been shown to produce more ECM in vitro. Low
echogenicity and high thickness on gray-scale US represent edema,
showing the increased ECM production, and suggesting early or
aggressive skin disease [36,38]. The modified Rodnan skin score
(mRSS), the validated method used to assess the severity of skin
thickening in SSc, and to distinguish between patients with either
limited cutaneous systemic sclerosis (1cSSc) or diffuse cutaneous
systemic sclerosis (dcSSc) [3]. Sulli et al. [3] have suggested that
subclinical dermal involvement may be detectable by US even in
skin areas with a normal mRSS in patients with 1cSSC. Statistically,
significant higher mean dermal thickness (DT) was recognized in
almost all skin areas in comparison with healthy subjects has been
indicated [3].The US features of systemic sclerosis can vary through
the different phases of the disease, showing from thickening and
decreased echogenicity of the dermis and areas with increased
echogenicity of the subcutaneous tissue during the active phase to
substantial atrophy of the dermis and subcutaneous tissue during
the late phase. It has been suggested that the most accurate US
features of the activity of this entity are increased subcutaneous

tissue echogenicity and cutaneous blood flow [4,5,39]. The author

will propose that this procedure can contribute to the accurate
US diagnosis for dermal involvement, namely dermal thickness,
echogenicity, vasculature condition in SSc.

Conclusion

1) We have described the experience using the acoustic

coupler for comprehensively diagnosed subcutaneous

angiolipoma.

2) It is putative that this procedure with acoustic coupler
is useful for the appropriate condition to depict the accurate

imaging on Real-Time Tissue Elastography.

3)  The author will suggest that this procedure can contribute
to the accurate ultrasonographic diagnosis for dermatological
superficial lesion, especially dermal involvement, namely
thickness, echogenicity, vasculature condition without a

copious amount of gel.
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