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SHORT REPORTS 

Ultrasonic B-scanning of the Human Skin 

An lntroduction of a New Ultrasonic Skin-scanner 

G. TIKJ0B, V. KASSIS and J. S0NDERGAARD

Department of Dermatology, Hvidoure Hospi1al, Uniuersiry of Copenha[len. 
Copenlzagen. Denmark 

Tikjpb G. Kassis V, S�ndergaard J. Ultrasonic B-scanning of the human skin. An introduc
tion of a new ultrasonic skin-scanner. Acta Derm Venereol (Stockh) 1984; 64: 67-70. 

A high frequency, high resolution dynamic ultrasonic skin-scanner is described. The skin
scanner is shown to give a cross-sectional image of the skin and provides an accurate, 
simple and non-invasive method for measuring full-thickness human skin. In addition to 
the skin thickness it is demonstrated that lhe underlying subcutaneous fat and musclcs can 
also be non-invasively explored with thc possibility of identifying a variety of skin and 
underlying tissue lesions. Key words: Skin chickness: S11bc11taneo11s strucc11res. (Received 
June 10, 1983.) 

G. Tikj�b, Dept. of Dermatology. Bispcbjerg Hospital. Bispcbjerg Bakke 23, DK-2400
Copenhagen NY, Denmark.

Non-invasive and suitable three-dimensional imaging of skin lesions has until recently 

been an unobtainable goal in dermatology. A limited development of ultrasonic technology 

has prevented accessible solution to this problem. Already high frequency ultrasound 

methods have been successfully used for two-dimcnsional measurements of epidermal and 
dermal thickncss (I). The validity of this techniquc was acceptably correlated with 

conventional tcchniques, including xeroradiography (2). More recent attempts havc been 

madc to provide ultrasonic B-scanning of skin (3). Scvcral problems, however, remain 

unsolved. We present here some newer technical data and preliminary results of ultrasonic 

mapping of human skin structurcs. 

TECHNICAL DATA 

The construction of our B-skin-scanner was bascd on acces�ible techniques and was carried out in 
collaboration with the electronic firm Briiel & Kja:r and The Danish lnstitute of Biomedical Engineer
ing. 

The transducer is a disc-shaped sphcrically curved piezoelectric ceramic with a resonance frequcn
cy of 13 MHz. The disc is moved by a rack in a rectilinear manner, making a total excursion of 25 mm 
per scc. The transducer assembly is houscd in a sealed waterbath headed with a thin PVC membrane. 
Good acoustic coupling is assured by a layer of coupling gel, enabling scanning in all directions 
without a waterbath immersion. By dcsigning the radius of the disc curvature and ils distancc to the 
mcmbrane equally the focal zone appears at the outermost layers of the �kin. Technical data for the 
transducer are given in Table I, and a graph of the transducer in Fig. I. The received echo signals are 
amplified, compressed and detected in a specially designed very low noist> analog signal processor. In 

Table I. The transducer, technical data 

Distance from the transducer to the skin surface 
Zone of focus 
6 dB radiation beam-width 
Transducer center frequency 
Axial resolution 

15 mm 
13-24 mm 
0.6 mm 

13 MH, 
0.25 mm 
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Fig. I. Cross-sectional drawing 
of the transducer. 
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Fig. 2. Diagram of the scanner. 

the digital scan converter the detected echo information is digitized by an analog to digital converter 

with a sampling frequency of 15 MHz and a resolution of 5 bits, corresponding to 32 descrele gray 

levels. The tv-image memory is organized as a 128x512 matrix resulting in a rectangular image 
composed of up to 128 scan lines each consisting of 512 samples. A uniform video-image with high 
resolution is obtained by interpolation between the component scan lines. A gray scale mapping 
system compensates for the non-linear properties of the human vision and the tv-tube. In order lo 
achieve a better utilization of the video screen the vertical dimension of the image is expandable 2, 3 
or 4 times. As an extra facility scale marks can be superimposed in the tv-image. The spacing between 
scale-marks are ajustable and currently based on a sound velocity of 1538 m/sec. A graph of the 
scanner is given in Fig. 2. 

RESULTS AND DlSCUSSION 

The skin-scanner records reliable in vivo measurements of skin thickness. The scanner 
also informs about coarser skin structures, e.g. the extent of an urticarial reaction or an 

Fig. 3 a, b. Normal skin from the volar aspect of the forearm. Scale marks, horizontal 2 mm, vertical I 
mm. a - plastic membrane, b = coupling gel, c = epidermis/dermis. d = subcutis, e = muscle fascia,
f = urticarial wheal, g = psoriasis plaque.

Fig. 4 a, b. Psoriasis plaque from the extensor side of a forearm. 

Fig. 5 a, b. Scleroderma. Epidermisldermis 2.1 mm thick. 

Fig. 6 a, b. Cross-section of an urticarial wheal. 
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infiltrating process as demonstrated in Figs. 3 a+h to 6 a+b. The scanner should be 
regarded as a first generation apparatus and it is our conviction that further developments 
will occur in this field, especially concerning new transducer material as described by 
Jones & Babott (4) and Payne & Quilliam (5) in order to get higher transducer-frequency 
and a greater resolution. 
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Incidence of Liver Disease in Chronic Lichen planus 

of the Mouth 
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Mobacken H, Nilsson L-Å, Olsson R, Sloberg K. lncidence of )iver disease in chronic 
lichen planus of the mouth. Acta Derm Venereol (Stockh) 1984: 64: 70-73. 

Fifty-four patients with oral lichen planus were screened for chronic inflammatory )iver 
disease utilizing standard biochemical parameters of liver function, serum levets of immu
noglobulins G, A and M and circulating autoantibodies against mitochondriae, smooth 
mu sele and cell nuclei. One patient had primary biliary cirrhosis, and another had crypto
genic cirrhosis. This study did not confirm previous observations of a frequent association 
of oral lichen planus and primary biliary cirrhosis or chronic active hepatitis. Key words: 
Lichen p/anus; Primary biliary cirrhosis; Chronic active hepmitis. (Received June 22, 
1983.) 

H. Mobacken. Departmenl of Dermatology, Sahlgren's Hospital, S-41345 Gothenburg.
Sweden.

The etiology of lichen planus (LP) is still unknown (4). An association between LP and 
common diseases like diabetes and hypertension has been suggested, but may be coinci
dental (2, 3). There are occasional case reports of LP associated with other diseases, e.g. 
lupus erythematosus, graft versus host-reactions (GVH), ulcerative colitis, myasthenia 
gravis and thymoma, and alopecia areata and vitiligo (1, 4, 8). One common denominator 
for the last mentioned conditions is the occurrence of immunologic abberations, which 
may support the hypothesis of an autoimmune etiology of LP. 

The coexistence of oral LP and chronic inflammatory liver disease has recently been 
reported (6, 7, 10). In one series, severe !iver disease occurred in 5 of 7 consecutive 
patients with erosive LP (9). In addition, treatment of primary biliary cirrhosis (PBC) with 




