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What Drove Me to Choose the Topic

• Ultrasound is the only imaging modality for seeing through the skin 
real-time without radiation hazards

• Getting the audience introduced to ‘Rheumatological Ultrasound’

(which is not just MSK ultrasound!)





Issues to be Discussed

 Basics of  skin ultrasound

 Scope of skin ultrasound in psoriasis

 Scope of nail ultrasound in psoriatic arthritis

 Other applications of skin ultrasound in rheumatology

 Take-home messages 



• The skin comprises two layers, the epidermis 
and dermis, although subcutaneous tissue can
be considered a third layer.

• Evaluation of the skin and annexes and its 
pathologic conditions can sometimes be 
complex with only physical or dermatologic 
examination.



Technique View/Section Depth of Penetration Visualized Structures

Dermoscopy Horizontal -

Superficial vascular pattern

Scale distribution

Plaque background color

High-frequency ultrasound 

(20–100 MHz)
Vertical 1–12 mm Epidermis and dermis

Reflectance confocal microscopy Horizontal 200–300 μm Epidermis and superficial dermis

Optical coherence tomography Horizontal/Vertical 1–2 mm Epidermis and superficial dermis

Optical microangiography—an extension of 

OCT
Vertical/3D 2 mm Microcirculatory tissue beds

Laser Doppler imaging Horizontal 2 mm Cutaneous blood flow

Multiphoton tomography—subcellular 

resolution
Horizontal/Vertical 200–250 μm Epidermis and superficial dermi

Lacarrubba F et al. Advances in Non-Invasive Techniques as Aids to the Diagnosis and Monitoring of Therapeutic Response in Plaque Psoriasis: A Review. Int. J. Dermatol. 2015;54:626–634.



The minimum 
transducer 

frequency for skin 
US should be 15 

MHz

RSNA 2020 Annual Meeting 
for RadioGraphics Fundamentals.

14MHz

24MHz



Epidermis thickness 0.06-0.6 mm

Dermis thickness 1.0-4 mm 

Hypodermis thickness 5-20 mm

Ultrasonography. 2023; 42(2): 183–202.



Epidermis

 Appears as a hyperechoic band



 Less echogenic than the epidermis

 Although the two dermis layers, papillary and reticular, are
different in composition and organization of the collagen fibers
(the papillary dermis is more loosely packed), they are tough to
differentiate by the US

DERMIS Reticular dermis

Papillary dermis

Dermis



The subepidermal low-
echogenicity band (SLEB) is
a sonographic sign of sun
exposure or photoaging
elastosis and corresponds
to the lax papillary dermis

Nicolescu AC et al.. Subepidermal Low-Echogenic Band-Its Utility in Clinical Practice: A Systematic Review. Diagnostics (Basel). 2023 Mar 3;13(5):970.

Zattar et al. RSNA 2020 Radiographics.

What is SLEB?

Particularly found in 
face, neck and the 
dorsum of the forearm



SLEB should not be confused 
with the hypoechoic band 
(corresponding to oedema and 
vasodilatation) in the upper 
(papillary) dermis encountered 
in inflammatory conditions, 
e.g., 

 Psoriasis
 Contact dermatitis
 Atopic dermatitis

 Acanthoma

Mimic of SLEB

Chen JF, Cheng TT, Chen YC. Application of Ultrasound in Rheumatic Skin Disorders:
Taking Psoriasis as an Example. Journal of Medical Ultrasound. 2022 Jan 1;30(1):1-2.

Gutierrez M, Wortsman X, Filippucci E, De Angelis R, Filosa G,
Grassi W. 2009 Nov;28(11):1569-74.



Hyperechoic ventral and dorsal nail plates

 Anechoic interplate space

Hypoehoic nail bed

 Isoechoic nail matrix at the proximal aspect of the nail bed

Dorsal plate 
Ventral plate

Nail bed

Distal phalanx

DIP

Wortsman X et al. Ultrasonido de alta resolución (15 MHz) en el estudio de la uña psoriática. Revista chilena de radiología. 2004;10(1):06-11.

Matrix
ED



 Thickening of epidermis

 Thickening of dermis

 Hypoechoic band in upper (papillary) dermis

(indicative of the most active disease stage)

 Absence of the involvement of subcutaneous tissue

 Increased blood flow detected on power Doppler ultrasound

Sonographic Features of Skin Psoriasis



 When marked thickening of the

epidermis occurs there may be

seen a posterior acoustic shadowing

artifact, that impedes a clear

assessment of the underlying dermis

Sonographic Features of Skin Psoriasis (Contd.)

Gutierrez M, Wortsman X, Filippucci E, De Angelis R, Filosa G, Grassi W.
2009 Nov;28(11):1569-74.



Psoriatic skin plaque

Limit of the psoriatic plaque

2

3

Increased keratinocyte proliferation

1
Abnormal concentration of 
proinflammatory cells in the dermis 
result in these two skin layers 
appearing thicker

HOW DO WE MEASURE THE SKIN THICKNESS?



4

Normal thickness of the skin is widely variable according to the anatomic area, it is rational to
perform an ultrasound comparison between the psoriatic plaque and the normal surrounding
skin in the same area of the same patient.

HOW DO WE MEASURE THE SKIN THICKNESS?



Application in Clinical Practice: Objective Monitoring

The reduction of epidermal and dermal thicknesses and principally the disappearance of the 
hypoechoic band at the upper dermis have been described as the main gray scale sonographic 
indicators of effective therapy Gutierrez M, Wortsman X, Filippucci E, De Angelis R, Filosa G, Grassi W.2009 Nov;28(11):1569-74.



Wortsman Classification of 
Ultrasound Findings of Nail Psoriasis

Four types in the order of lowest to highest engagement:

 Type I: Hyperechogenic plaques that only compromised the ventral plate

with an undamaged dorsal plate

 Type II: Loss of definition of the ventral plate with effacement of its contours

and normal-looking dorsal plate

 Type III: Wavy appearance of both nail plates

 Type IV: Loss of definition of both plates
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Wortsman Type I



Wortsman Type II



Wortsman Type III



Wortsman Type IV



Clinical Significance of Nail Plate Changes on USG
Favoring Psoriasis

Detected in 75.34% of clinically normal nails! 



Nail Psoriasis vs Onychomycosis on Ultrasound

Features favoring nail psoriasis are:
 Grade or 2 higher PD signal (Sn = 22.9%, Sp = 96%)

 Structural damage of DIP joints, particularly erosion and cortical irregularity)

(Sn = 62.8%, Sp = 75%)

Onychomycosis may be present in up to 47.9% of cases with nail psoriasis



Distance between the Ventral Nail Plate and the
Osseous Margin of the Distal Phalanx (DVPP)

Sandobal C, Carbó E, Iribas J, Roverano S, Paira S. Ultrasound nail imaging on patients with
psoriasis and psoriatic arthritis compared with rheumatoid arthritis and control subjects. JCR:
Journal of Clinical Rheumatology. 2014 Jan 1;20(1):21-4.



Comparison of DVPP across Different Groups

Diagnosis Mean DVPP 
(SD)

ANOVA Test Dunnet (Post-
ANOVA Test)

Psoriatic 
arthritis

2.34 (0.55)

P < 0.0001

P = 0.001

Cutaneous 
psoriasis

2.28 (0.48) P = 0.006

Rheumatoid 
arthritis

1.78 (0.25) P = 0.548

Control 
subjects

1.90 (0.20) −

Sandobal C, Carbó E, Iribas J, Roverano S, Paira S. Ultrasound nail imaging on patients with
psoriasis and psoriatic arthritis compared with rheumatoid arthritis and control subjects. JCR:
Journal of Clinical Rheumatology. 2014 Jan 1;20(1):21-4.



Sensitivity: 80%

Specificity: 71%

Positive predictive value: 73%

Negative predictive value: 78%

Clinical Application: DVPP Cut-off of 2mm
(PsO & PsA vs RA & Healthy Controls)

Sandobal C, Carbó E, Iribas J, Roverano S, Paira S. Ultrasound nail imaging on patients with
psoriasis and psoriatic arthritis compared with rheumatoid arthritis and control subjects. JCR:
Journal of Clinical Rheumatology. 2014 Jan 1;20(1):21-4.



Other Indications of Skin Ultrasound in Rheumatology

 Objective monitoring of skin thickness and stiffness in patients 

with systemic sclerosis

 Assessment of digital ulcers in patients with systemic sclerosis

(power Doppler signals may be a hint to the presence of an infection)

 Differentiation between septal panniculitis and lobular panniculitis

 Assessment of morphea



Septal Panniculitis Lobular Panniculitis

Septal thickening and hypoechogenicity
(thickness ≥1 mm in 3 or more septa), 
preferably adjacent to different fat 
lobules, which was not easily 
compressible, with frequent 
hyperechogenicity of adipose lobules and 
an increase in Doppler flow. 

Hyperechogenicity and blurriness of the 
adipose lobules, without the presence of 
septal thickening and hypoechogenicity, or 
an increase in Doppler flow. If an 
interlobular liquid collection is present, it 
should have been anechoic and easily 
compressible

Sensitivity and Specificity of 85-90%



USG Features of Septal Panniculitis



USG Features of Septal Panniculitis

Involved area Uninvolved area



Ultrasound for Morphea

• Diagnosis

• Selection of the most appropriate biopsy site

• Monitoring

• Hydrodissection of entrapped nerves, e.g., the median nerve

Wortsman X. Why, how, and when to use color Doppler ultrasound for improving precision in the diagnosis, 
assessment of severity and activity in morphea. Journal of Scleroderma and Related Disorders. 2019 Feb;4(1):28-34.



Active Morphea



Activity Phases of Morphea



Take-Home Messages

 Skin ultrasound has important roles in the clinical practices

of both dermatology and rheumatology

 It allows objective monitoring of the response to the 

treatment of psoriasis

 Nail ultrasound may help to distinguish between RA and PsA

 Skin  ultrasound has roles to play also in some other

rheumatic diseases with skin manifestations



Thank

You


