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SIGNIFICANCE
The diagnosis and assessment of autoimmune skin di-
seases are limited by the lack of non-invasive and reprodu-
cible tests. High-frequency ultrasound can provide details 
for analysing the skin and its appendages. Visualization 
using high-frequency ultrasound in dermatology is beco-
ming increasingly common. However, these diagnostic 
and assessment methods have not been summarized and 
standardized in autoimmune skin diseases, hampering the 
development of disease control strategies. Reviewing the 
detailed high-frequency ultrasound findings of autoimmune 
skin diseases and correlating these ultrasound findings with 
clinical manifestations and disease pathology will maximize 
the clinical benefits for patients.

Autoimmune skin diseases are a group of disorders 
that arise due to the dysregulated immune system at-
tacking self-antigens, causing multiple tissue and or-
gan lesions. With disease progression, the physical 
and psychological health of patients may be seriously 
damaged. High-frequency ultrasound is non-invasive, 
reproducible, and suitable for visualizing the fine struc-
ture of external organs. The usage of high-frequency 
ultrasound has increased in recent years in the auxili-
ary diagnosis and monitoring of various skin diseases; 
it serves as a promising tool for dermatological disease 
assessment. This review summarizes the characteris-
tics of high-frequency ultrasound imaging in common 
autoimmune skin diseases, including systemic lupus 
erythematosus, scleroderma, psoriasis, dermatomyo-
sitis, and pemphigus/pemphigoid. The objective of 
this review is to provide new ideas and strategies for 
dermatologists to diagnose and track the prognosis of 
autoimmune skin diseases.

Key words: high-frequency ultrasound; autoimmune skin 
diseases; ultrasonic imaging mechanism; skin pathology.

Accepted Aug 11, 2022; Epub ahead of print Aug 11, 2022

Acta Derm Venereol 2022; 102: adv00765.

DOI: 10.2340/actadv.v102.1969

Corr: Rong Xiao, Department of Dermatology, and Yangfan Xiao, 
Department of Anesthesiology, The Second Xiangya Hospital of Central 
South University, Changsha, China. E-mails: xiaorong65@csu.edu.cn; 
xiaoyangfan@csu.edu.cn

Autoimmune skin diseases are a group of disorders 
that arise due to the dysregulated immune system 

attacking self-antigens, causing skin lesions (1). These 
diseases can also involve other tissues and organs in the 
body, seriously affecting an individual’s health and qua-
lity of life. Therefore, early diagnosis, prompt interven-
tion, and regular follow-up of autoimmune skin diseases 
are essential for improving disease outcomes. Thus, 
autoimmune skin diseases may be diagnosed based on 
the patient’s clinical manifestations and the results of 
serum-specific antibodies or histological biopsy (2). 
However, some of these autoimmune dermatoses lack 
specific diagnostic antibodies, and the positive findings 
can also overlap across disorders. Although histological 
biopsy is generally considered the gold standard, inva-
sive procedures limit its use in early diagnosis and sub-

sequent follow-up. High-frequency ultrasound (HFUS) 
is an emerging technique for the non-invasive diagnosis 
and management of diseases (3). A higher ultrasound 
frequency leads to less tissue penetration but better re-
solution (4). As such, different ultrasound frequencies 
are selected according to the depth of target tissue and 
the range of lesions involved (5, 6). Ultrasound with 
a frequency of 20–25 MHz shows epidermis, dermis, 
subcutaneous soft tissue, and the junction between them, 
and it is widely used in dermatology. In bullous derma
toses, in which the superficial details of the epidermis 
and the dermis need to be examined, ultrasound with a 
frequency of 50–75 MHz with high resolution is appro-
priate. However, ultrasound with a frequency of 12–18 
MHz with relatively good penetration may be selected to 
observe dermatomyositis and other skin diseases, where 
it must be made clear whether there is a combination 
with deeper lesions in the subcutaneous layer (7). As a 
promising tool for dermatological disease assessment, 
HFUS provides details for analysing the skin and its 
appendages, which makes the auxiliary diagnosis and 
the monitoring of various skin diseases more convenient 
(3, 4). This review summarizes the features of HFUS 
imaging in common autoimmune skin diseases and cor-
relates ultrasound findings with clinical manifestations 
and disease pathology. The primary aim of this review 
is to provide additional clues for clinical assessment of 
dermatological disease in order to maximize the clinical 
benefits for patients.

Updated Role of High-frequency Ultrasound in Assessing 
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ULTRASOUND TECHNOLOGY AND IMAGING 
MECHANISMS 

Two-dimensional ultrasound
When subjected to voltage, the ultrasonic transducer 
generates acoustic waves, which will propagate in the 
surrounding structures; the back-waves reflected by these 
tissues return to the transducer and form a visual image 
(4). High-frequency equipment has excellent resolution 
and limited penetration for the observation of superficial 
structures (8, 9). In normal skin, the density determines 
the echogenicity of each layer, which can influence the 
ability of ultrasound waves to pass through the tissue 
(10). Dense structures reflect a more significant number 
of waves, resulting in hyperechoic ultrasonographic 
structures (11). The main components responsible for the 
echo differences are the keratin in the epidermis, the col-
lagen in the dermis, and the fat lobules in subcutaneous 
tissue (6). Ultrasound imaging appears hyperechoic when 
there is the accumulation of keratin and collagen in the 
skin layer, whereas adipose tissue in the subcutaneous 
layer usually appears hypoechoic (8).

Colour Doppler flow imaging
Doppler ultrasound processes relatively moving sound 
waves emitted by the transducer and reflector with 
autocorrelation techniques (8). Doppler is applied for 
elucidating moving structures, such as blood flow in the 
skin and subcutaneous tissue; in this context, the blood 
flow signals are superimposed on 2-dimensional images 
by colour-coding to form colour Doppler flow images. 
On colour Doppler, the blood flow is differentiated by 
colours, with red representing arteries and blue repre-
senting veins (8, 12). Typically, slight blood flow sig-
nals could be seen in the skin and subcutaneous tissue. 
Inflammation causes vascular congestion and expansion 
and increases flow volume (4). 

Ultrasound elastography
Sonoelastography is a relatively new imaging techni-
que based on tissue stiffness. Shear-wave elastography 
(SWE) techniques use short pulses of ultrasound to 
generate shear waves, triggering tissue motion (13, 14). 
B-mode ultrasound calculates the propagation velocity in 
the corresponding tissue by detecting the tissue displace
ment caused by the shear wave (14, 15). Shear waves 
propagate faster in stiffer tissues and slower in softer 
tissues (16). Therefore, SWE provides a quantitative 
measure of tissue stiffness, which can be expressed in 
terms of shear-wave velocity (m/s) or Young’s modulus 
(kPa) calculated using a specific formula (15). SWE is 
traditionally colour-coded; blue is usually adopted for 
encoding soft consistency, red indicates hard consistency, 
and yellow and green encode intermediate stiffness.

ULTRASONOGRAPHY IN AUTOIMMUNE SKIN 
DISEASES

Scleroderma 
Scleroderma is an autoimmune connective tissue disease 
that can be separated into 2 subtypes: localized scleroder-
ma (LSc) is generally thought to be a skin-limited disease 
with occasionally extracutaneous tissue involvement; 
systemic sclerosis (SSc) is characterized by vasculopathy 
and fibrosis of the pervasive skin and various visceral. 
Nevertheless, both LSc and SSc share cutaneous fibrosis 
as a notable feature (17). Scleroderma skin lesions pro-
gress through 3 stages: oedema, fibrosis, and atrophy. In 
the first stage, painless oedema of the hands, lighter skin 
texture, and thickened skin occur; in the second phase, 
the lesions progress rapidly, with a waxy sheen on the 
surface, and the skin becomes stiff and tight, attached 
to its underlying tissue, making it difficult to pinch. 
During the final stage, the skin atrophies and becomes 
thinner, combining with underlying tissues. The follow
ing pathological manifestations are closely associated 
with clinical stage (18, 19): (i) the oedematous phase, 
which is characterized by tissue swelling, inflammatory 
cell infiltration, with less collagen deposition; (ii) the 
sclerotic phase, which is marked dermal thickening with 
increased and disorganized dermal and subcutaneous 
collagen deposits, vessel wall thickening, and luminal 
narrowing; (iii) the atrophic phase, in which the cortical 
thickness decreases, the vascular lumen narrows (steno-
sis) or is blocked (occlusion), skin appendages disappear, 
and collagen deposits are arranged in dense cell bundles. 

The application of ultrasound in scleroderma is gra-
dually refined, and the manifestations are clinically and 
pathologically relevant. Li et al. (20) reported that HFUS 
could measure skin thickness quantitatively, proving that 
skin thickness correlates with a valid measure of SSc 
activity, and have identified the minimal detectable dif-
ference. HFUS can evaluate the activity of the disease. 
Wortsman et al. (21) found that ultrasound diagnosis 
sensitivity and specificity are 100% and 98.8%, respec-
tively, compared with the gold-standard histological 
findings. An exploratory study (22) detected significantly 
higher skin elasticity and viscosity values in patients with 
SSc than in healthy controls using HFUS. Meanwhile, 
Zhang et al. (14) found that the skin elasticity and the 
surface wave velocity of patients with SSc positively 
correlate with the modified Rodnan skin score, while 
there is no correlation between skin viscosity and the 
modified Rodnan skin score. The author of this article 
previously conducted an exploratory study of ultrasound 
manifestations in scleroderma (all lesions were compar
ed with peripheral or contralateral normal skin) and 
summarized it as follows (23, 24): in the oedematous 
phase, there were dermal thickening and a reduction in 
echogenicity of the skin, without apparent changes in the 
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subcutaneous layer, probably because of inflammatory 
exudation from the lesion, as well as increased fluid in 
the skin, resulting in swelling and thickening. Mean-
while, the skin elasticity was mildly elevated, and the 
blood flow signal was enhanced. In the sclerotic stage, 
the thickness of the skin layer was indeterminate, while 
the thickness of the subcutaneous fat layer was mildly 
reduced compared with that at peripheral control sites. 
The skin and subcutaneous tissue showed increased 
echogenicity due to greater collagen content in the dermis 
and hypodermis and sometimes superficial intramuscular 
hyperechogenicity. The blood flow signal of the skin was 
attenuated, and skin elasticity was moderately increased. 
Finally, ultrasonographic features of sclerodermatous 
skin in the atrophic phase demonstrated thinning of 
the dermis. The subcutaneous fat layer was shrunk or 
had disappeared, and apparent depressions may form 
in severe cases. Due to the disorganized accumulation 
of collagen, the echogenicity is significantly enhanced, 
with a prominent hyperelasticity. Finally, blood vessels 
and some cutaneous appendages may disappear with 
progression (Fig. 1; 19). 

Psoriasis
Psoriasis is a chronic inflammatory disease that affects 
the skin of the scalp and appears over the extensor sur-
face of the extremities as well as the nails, with pustular 
lesions or arthritic symptoms reported in a few cases 

(25). The lesions are characterized by red patches of skin 
covered with thick, silvery hyperkeratotic scales. The 
bottom of the stripped scales is a light red translucent 
film (film phenomenon), and multiple punctate bleeding 
can be seen after scraping the film (Auspitz’s sign) (26). 
Classic histopathology demonstrates hyperkeratosis and 
parakeratosis in the stratum corneum. There is often 
thickening of the epidermis, with elongated and clubbed 
rete ridges. The dermis often shows dilated capillaries 
and perivascular lymphocytes, and a relatively thin epi-
dermis can be observed at the top of the dermal papillae 
(26). Ultrasound imaging characteristics (5, 27) are as 
follows: (i) epidermal thickening and enhanced echo are 
noted, corresponding to stratum corneum thickening in 
pathology; (ii) the dermis is thickened and hypoechoic 
due to the presence of inflammation and oedema; (iii) 
an anechoic band is visible at the dermal-epidermal 
junction, corresponding to inflammatory oedema and 
vasodilation, and has been reported as a reliable indicator 
of disease activity and a common ultrasonic feature (28, 
29); (iv) elongated dilated and distorted capillary loops 
can be observed in the dermis with increased blood flow, 
especially during the active inflammatory phase of the 
disease (30). Furthermore, ultrasonographic imaging of 
psoriasis reveals pronounced inflammatory infiltrates, 
while the marked thickening of the epidermis with dilated 
and distorted vascular loops in the dermis are psoriasis-
specific manifestations (Fig. 2; 27–30). For patients with 
psoriasis undergoing intervention, dermatologists are 

Fig. 1. (a) In the sclerotic 
phase, the thickness of 
the cutaneous layer and 
subcutaneous layer in 
systemic scleroderma 
lesions is decreased 
slightly compared with the 
surrounding normal skin, 
and the echogenicity is 
higher. (b) Atrophic phase: 
the skin is atrophic and 
sunken, the subcutaneous 
fat layer disappears, and 
the echo increases.

Fig. 2. (a) Psoriatic lesions: The epidermis 
is thickened and hyperechogenic, the 
dermis is thickened and hypoechoic, 
and there is an anechoic band at the 
dermoepidermal junction (85). (b) In 
patients with psoriatic lesions, colour 
Doppler ultrasound reveals a highly 
vascular pattern within the dermis of 
psoriatic plaques (27). Red represents 
the blood flow of arteries.

http://medicaljournalssweden.se/actadv
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advised to monitor local inflammatory activity regularly 
with HFUS for further evaluation of clinical efficacy. 
Approximately 90% of patients with psoriasis develop 
nail involvement during their lifetime (31). As a vital 
appendage of the skin, the ultrasound appearance of nails 
contributes to the diagnosis of psoriasis. Ventral nail plate 
deposits, irregular or fused nail plates, and increased 
nail plate thickness are frequently observed by ultra-
sound imaging of patients with psoriasis (32). Localized 
dimpling or loss of structure can be observed in patients 
with a longer duration of disease (33). Power Doppler 
imaging ultrasound detects the enhanced blood flow 
signal (32). Krajewska-Włodarczyk et al. (34) measured 
the thickness of the nail plate, nail bed, and matrix in 
psoriasis using HFUS, and these values were significantly 
greater than those of healthy controls. Sandobal et al. 
(35) defined a nail bed thickness >2.0 mm as the critical 
value to distinguish nail psoriasis, and confirmed that this 
standard has high diagnostic specificity and sensitivity. In 
addition, nail bed elasticity values were correlated with 
nail bed thickness and the Nail Psoriasis Severity Index 
score (NAPSI), which are used in the clinical evaluation 
of nail involvement (25). Nail psoriasis is often linked 
to a protracted duration of psoriasis and skin and joint 
involvement (36, 37). Therefore, while using HFUS 
to monitor the progress of skin lesions in patients, nail 
lesions should also be taken care of.

Dermatomyositis
Dermatomyositis is an autoimmune disease that causes 
skin changes and muscle weakness. The disease pro-
gresses from inflammation to fibrosis. Symptoms can 
include a reddish-purple rash around the eyelids, Gottron 
papules, and discoloured skin on the shoulders and neck 
(38, 39). Subcutaneous calcinosis can occasionally be 
seen, especially in juvenile dermatomyositis, and may 
result in pain, ulcerations, and infections (40). Accord
ing to the histological description (41), patients with 
this condition have oedema present in the upper dermis 
and significant vacuolar interface change in the early 
stage, accompanied by extravasation of perivascular 
erythrocytes and inflammatory cells. However, later 
in the disease course, there is increased perivascular 
clustering, which leads to microinfarcts, necrosis, and 
hypoperfusion. Ischaemia and inflammatory infiltration 
can gradually cause the epidermis to atrophy and trigger 
fibrosis and atrophy of muscle fibres (42). In the acute 
phase, the epidermis of lesional skin appears thickened 
on ultrasound, echogenicity is increased, and blood flow 
is increased compared with healthy controls (43). There 
are also banded hypoechoic areas in the superficial der-
mis, which may be related to the expansion of epidermal 
capillaries and perivascular inflammation and oedema 
in the dermis (43). Finally, the subcutaneous diseased 
muscles are characterized by standard or slight swelling 

size, hyperperfusion, and relatively low echogenicity 
(44). In the chronic phase, on ultrasound, the epidermis 
is atrophied and its thickness decreased, and the blood 
flow is diminished. The muscle shows decreased fullness 
and thickness, with decreased perfusion of surrounding 
blood. The muscularis presents diffuse increased echo-
genicity due to replacing atrophic or obliterated muscle 
fibres with large amounts of proliferative connective 
tissue (7, 45). In addition, persistent elastotic values are 
increased at the lesional site (46), corresponding to the 
disease’s early inflammatory infiltration and late fibro-
tic course. In combination with calcinosis, intradermal 
hyperechoic masses with posterior acoustic shadowing 
are seen in lesional calcification (Fig. 3; 5, 47, 43, 48). 
Dermatomyositis sonographic manifestations vary with 
disease progression. Prompt diagnosis and interven-
tion prior to lesion atrophy are beneficial to maintain 
limb function, prevent disability, and improve quality 
of life. Reimers et al. (7) reported that the sensitivity of 
sonography in detecting evidence of histopathologically 
proven dermatomyositis was not significantly different 
from that of electromyography or the measurement of 
creatine kinase activity. Furthermore, quantifying the 
distribution and degree of the lesion and variations in 
echo-intensity helps in assessing the disease’s chronicity 
and severity and provides clues for assessing treatment 
effectiveness. Mittal et al. (49) recorded HFUS features 
at baseline and after 6 months of treatment in 11 patients 
with early, active, untreated inflammatory myopathies; 
all abnormalities of thigh muscles ultimately resolved 
with treatment.

Systemic lupus erythematosus
Systemic lupus erythematosus (SLE) is an autoim-
mune condition involving multiple organs and tissues 
throughout the body, with vasculitis recorded as the 

Fig. 3. In dermatomyositis lesions, epidermal thickening and echo 
enhancement are noted, and banded hypoechoic areas can be seen 
in the superficial dermis (43).

http://medicaljournalssweden.se/actadv
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primary pathological manifestation. Typical symptoms 
include facial butterfly rash, palmar/plantar/periungual 
erythema, Raynaud’s phenomenon, and nail fold micro-
circulation damage (50, 51). Some patients also present 
with deep subcutaneous nodules or plaques, also known 
as lupus panniculitis (50). Few reports have characte-
rized the lupus facial erythema on ultrasound imaging, 
which may be consistent with most inflammatory 
dermatological manifestations, with variable thicknes-
ses and echo intensities of all layers of the skin together 
with local blood flow signal enhancement (43). Lesion 
haemodynamic changes under ultrasound imaging in 
SLE are associated with vasculitis progression. Slight 
vessel spasms occur in the initial stage of the lesion; 
then, as the disease progresses, fibrinoid degeneration 
and vessel walls necrosis lead to thrombus formation 
and vessel occlusion (52). Zhang et al. (53) found that 
the vascular density at the fingertip of patients with SLE 
decreased, accompanied by distorted, thinner, and blur-
red blood flow signals. These authors (53) proposed that 
HFUS combined with colour Doppler can quantitatively 
detect early lesions of microvessels. Li et al. (54) found 
that, compared with the control group, the peak systolic 
velocity and the end-diastolic velocity of finger lesions 
in SLE were decreased, while the resistance index was 
increased, indicating that the blood vessel wall was 
damaged obviously and its elasticity was poor. The 
counterpart clinical manifestations include periungual 
erythema, purpuric rash, and even cutaneous ulceration 
or acral gangrene. In addition, under ultrasound imaging, 
oedema and thickening in the fingers’ soft tissues, ac-
companied by echo attenuation and knuckle lesions may 
be observed (54). Kimball et al. (55) reported a patient 
with facial lupus panniculitis whose ultrasound demon-
strated a slightly hyperechoic ovoid pseudo–mass–like 
lesion, wrapped by the surrounding subcutaneous fat 
with a thin hypoechoic edge. There was increased vas-
cularity at the centre of the lesion on Doppler evaluation 
without any displacement of vascular structures (Fig. 4; 

55). Due to the lack of specificity, the value of HFUS 
in SLE lesion diagnosis requires further exploration. 
However, HFUS can quantitatively assess the strength 
and distribution of blood flow signals, showing poten-
tial in monitoring the progression of vasculitis in SLE 
skin lesions.

Pemphigus/pemphigoid
Bullous dermatoses refer to a group of skin disorders that 
occur on the skin or mucosa, with blisters and bullae ap-
pearing as the underlying skin lesions. Both pemphigus 
and pemphigoid are categorized as autoimmune bullous 
skin diseases. Pemphigus mainly appears as thin-walled, 
flaccid blisters and bullae on skin or mucosa with a 
positive Nissl sign. These blisters rupture easily due 
to erosion, do not heal quickly, and can be co-infected 
(56). Pathologically, pemphigus is characterized by 
intraepithelial clefts or blisters and acantholysis (57). 
Prior to the appearance of typical bullae and mucosal 
lesions, pemphigus is often characterized by erythema 
and erosion on the skin during their early stage. Zheng 
et al. (58) reported ultrasonographic characteristics of 
early erythema in patients with pemphigus vulgaris 
(PV), including slightly increased dermal thickness, 
and a reduced echo of the superficial dermis relative 
to the whole dermis. Meanwhile, a linear hypoechoic 
area was found at the junction between the dermis and 
epidermis, suggesting the presence of inflammation and 
oedema in the upper dermis (43). In research, linear 
intra-epidermal anechoic bands and banded hypoechoic 
areas beneath the epidermis showed the greatest speci
ficity in the differentiation from other erythematous 
disorders, consistent with the histopathological features 
of intra-epidermal fissures (58). As blisters form, skin 
ultrasound showed semi-arcuate anechoic areas with 
clear borders in the epidermis and a distinct hyperechoic 
line at the base of the anechoic area, suggesting that the 
blisters were located within the epidermis. Pemphigoid 

Fig. 4. (a) In lupus panniculitis, 
a slightly hyperechoic ovoid 
pseudo–mass–like lesion, 
wrapped by the surrounding 
subcutaneous fat with a thin 
hypoechoic edge, is seen. 
(b) In lupus panniculitis, 
colour Doppler ultrasound 
demonstrates enhanced blood 
flow signals (55). Red represen
ts arteries and blue represents
veins.

http://medicaljournalssweden.se/actadv
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mainly involve the skin, with relatively little involve-
ment of mucous membranes. These tight, thick-walled 
blisters or bullae based on normal skin or erythema do 
not break easily, and their erosive surface heals easily, 
resulting in less frequent infection (56). The vesicular 
Nissl sign experiment is negative. Histopathologically, 
inflammatory cells, including eosinophils, infiltrate 
into the subepidermal blisters and upper dermis. A few 
reports on the sonographic features associated with the 
erythematous phase of pemphigoid are available. Skin 
ultrasound suggested a continuous intact epidermis with 
increased blood flow in the superficial dermis. With the 
appearance of blisters, there are oval hypoechogenic 
areas present beneath the epidermis, with clear borders 
(Fig. 5; 7, 43, 59). Cheng et al. (60) used HFUS to dis-
tinguish the location of blisters in patients with bullous 
dermatosis, and good concordance between HFUS and 
histology was noted. Izzetti et al. (61) performed ultra-
sonographic examinations of oral endothelial lesions in 
25 patients with pemphigus or pemphigoid and found 
that ultra-HFUS shows 75% and 66.7% sensitivity in 
the diagnosis, respectively. Ultra-HFUS also appears 
effective for detecting whether bullae are intraepithelial 
or subepithelial; the lesions’ echogenicity and the diffe-
rences in grey level distribution can help in differential 

diagnosis. Also, the size and shape of these hypoechoic/
anechoic areas located in or beneath the epidermis are 
closely correlated with the disease stage (58).

DISCUSSION

As a non-invasive and reproducible imaging technology, 
the application of HFUS avoids unsightly cosmetic con-
sequences or unrepeatable sampling of affected tissues, 
significantly improves the acceptability of operation, 
reduces the difficulty of early diagnosis, and allows for 
more timely intervention and optimal patient progno-
sis management. Several other non-invasive imaging 
modalities have been employed to assess skin lesions, 
such as confocal laser microscopy and optical coherence 
tomography. Both reflectance confocal microscopy and 
optical coherence tomography provide enhanced tissue 
resolution, but limited penetration to identify deep der-
mal and subcutaneous lesions (62). Among them, a wide 
range of frequency options allows the HFUS to balance 
the imaging resolution and the penetration depth of tis-
sues better (Table I). HFUS provides dermatologists 
with multi-dimensional and sensitive visual information, 
including thickness, boundary, elasticity, echogenicity, 
and blood flow. Dermatologists summarize this infor-

Fig. 5. (a) In patients with 
pemphigus lesions, semi-arcuate 
anechoic areas with clear borders 
in the epidermis and a distinct 
hyperechoic line at the base of the 
anechoic area can be seen (43). (b) 
In patients with pemphigoid lesions, 
a continuous intact epidermis and 
oval hypoechogenic areas beneath 
the epidermis (white arrow) with 
clear borders are present (59).

Table I. Typical high-frequency ultrasound manifestations of autoimmune dermatoses

Skin lesions ultrasound manifestations Ultrasound frequency recommendation

Scleroderma 
(oedematous phase)

Thickened dermis, hypoechoic, slightly increased elasticity, and enhanced 
blood flow signal

Use 20–22 MHz ultrasound due to significant alterations in the 
dermis

Scleroderma (sclerotic 
phase)

Hyperechogenic dermis, moderately increased elasticity, and attenuated 
blood flow signal

Use 15–18 MHz ultrasound when lesions involve deeper 
subcutaneous soft tissues, whereas 20–22 MHz ultrasound is 
reasonable when lesions are limited to the skin

Scleroderma (atrophic 
phase)

Atrophic skin, hyperechogenic dermis, markedly increased elasticity, and 
weak or absent blood flow signal

Use 15–18 MHz ultrasound when lesions involve deeper 
subcutaneous soft tissues, whereas 20–22 MHz ultrasound is 
reasonable when lesions are limited to the skin

Psoriasis Markedly thickened epidermis with hyperechogenic characteristic; thickened 
dermis with hypoechoic, anechoic band at the dermoepidermal junction; and 
dilated and twisted capillaries

Use 22–25 MHz ultrasound when keratosis and hypertrophy 
are obvious

Dermatomyositis Thickened and hyperechogenic epidermis, hypoechoic band in the upper 
dermis; intradermal hyperechoic mass with posterior acoustic shadowing in 
lesional calcification

Use 12–20 MHz ultrasound because of the occurrence of 
simultaneous cutaneous and subcutaneous muscle lesions

Systemic lupus 
erythematosus 

Limited research; decreased vascular density, weakened and blurred blood 
flow signals at the fingertip lesions

Use 15–22 MHz ultrasound according to the extent of lesional 
infiltration

Pemphigus Semi-arcuate anechoic areas with clear borders in the epidermis, distinct 
hyperechoic line at the base of the anechoic area

Use 50–75 MHz ultrasound for observation because it is 
necessary to accurately judge the location of superficial blisters

Pemphigoid Continuous intact epidermis and oval, hypoechogenic areas beneath the 
epidermis with clear borders; increased blood flow in the superficial dermis

Use 50–75 MHz ultrasound for observation because it is 
necessary to accurately judge the location of superficial blisters

http://medicaljournalssweden.se/actadv
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mation to stage the skin lesion of scleroderma, from the 
oedematous phase to the sclerotic and the atrophic stage. 
HFUS as well acts as a significant role in evaluating the 
inflammatory activity and severity of lesions in diseases, 
such as dermatomyositis, psoriasis, and SLE. HFUS has 
also been used to distinguish the location of blisters in 
patients with bullous dermatosis, which promotes the 
differential diagnosis of bullous disease. In the meantime, 
HFUS facilitates the development of teledermatology 
as it can be used in an asynchronous store and forward 
manner, giving patients the possibility of being exami-
ned, monitored, and managed by a medical expert in a 
distant location (3). 

HFUS has some limitations (Table II; 63–82). HFUS 
is of particular value in the diagnosis and differential 
diagnosis of skin cancer, especially melanoma. Com-
pared with melanoma, benign tumours tend to have 
more internal echoes. Numerous hyperechoic spots are 
considered to be a characteristic feature enabling HFUS 
differentiation of basal cell carcinoma from melanoma. 
HFUS can differentiate benign and malignant skin le-
sions through recognition of specific ultrasonic features 
and define lesions boundary for surgery (27, 83, 84). 
In contrast to skin cancer, HFUS has a lack of specific 
diagnostic indicators in autoimmune diseases. Further 
studies, including more extensive case series, need to be 
conducted to better define HFUS features of autoimmune 
dermatoses. Currently, the specialization in dermatology 
and sonography limits the universal use of skin ultraso-
nography. Therefore, timely professional communication 
between the 2 disciplines is recommended to establish 
a complete ultrasound assessment system for dermato-
logy and to help create guidelines for implementing this 
technique in clinical practice. 
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