ANNALES
UNIVERSITATIS MARIAE CURIE-SKEODOWSKA
LUBLIN - POLONIA
VOL. LXII, N 1, 46 SECTIO D 2007

Department of Biophysics, Medical University of Lublin
Dermato-Venereal Outpatients’ Clinic in Lublin

ZBIGNIEW KIEEBASA, HELENA GAWDA, BOGUSLAW WACH

Ultrasonography as a method of diagnosis and treatment monitoring
in dermatology

Diagnosis of skin diseases is most often possible on the basis of anamnesis and dermatological
clinical examination consisting mainly in observing the pathological changes. It is possible to
estimate the kind and extent of the lesion, whereas its depth can be estimated only indirectly. The
third factor, that is the depth of skin pathological changes, is estimated through observation and
palpation (touching, light pressing). Detailed analysis of the eminence degree of the lesion done
this way is a subjective assessment of the examiner. The lack of objective methods in diagnosing
and treatment monitoring of many dermatoses has led to searching for pictorial methods. The past
few years have brought considerable advancement in these methods, including ultrasonography
(8). Ultrasound examination as a non-invasive, simple and easy method of diagnosis and treatment
monitoring, has found its application in dermatological examination and monitoring of cryosurgery
procedures. Estimation of the size of the freezing zone and the course of the healing process allows
to monitor the treatment effectiveness (9). .

The aim of the study is to present the applicability of an ultrasonic scanner with 9 MHz
ultrasound applicator in diagnosing many dermatological diseases as well as in monitoring
a popular method of treating dermatoses, cryosurgery.

MATERIAL AND METHODS

The “Desmin H” ultrasonic scanner, by Echoson, was used for the examinations. The scanner
was equipped with a linear ultrasound applicator emitting and analysing the waves of 9 MHz
frequency, with a producer declared tissue penetration depth of up to 30 mm. Additional tools: the
“Cineloop” picture memory module and an auxiliary memory system, allow the transfer of pictures
to the hard drive and their further processing. Chosen for the diagnostic examinations were: normal
skin, naevi pigmentosi, common warts, plantar warts, mosaic warts, nail warts, flap warts, seborrheic
warts, senile keratosis, keloid. The diagnoses were made on the bases of dermatological examination.
Ultrasonography was also applied for monitoring of the healing process after the cryosurgery
treatment.
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On the seventh day after the cryosurgery procedure of a common wart, a hyperechogenic area
can be observed that corresponds to incomplete destruction of the lesion (Fig. 4). The incomplete
healing effect is confirmed by dermatological examination. The obtained ultrasonic image of scar-
forming after a common wart cryosurgery confirms the applicability of the method in treatment
monitoring of some dermatoses. The resolution of the ultrasonic image obtained is too low to allow
monitoring of shallow-placed lesions, with fuzzy edges, such as: mosaic warts, flap warts, senile
keratosis, solar keratosis.

DISCUSSION

Ultrasonography is an acknowledged and commonly used method of visualizing the abdominal
organs, thyroid, breasts, testicles, heart, and eyes. In the diagnostics of internal organs the frequencies
used vary from 2 MHz to approximately 7.5 MHz. Obstetric and gynaecological ultrasonography uses
frequencies from 2 MHz to 3.5 MHz, ultrasound cardiography — 3 MHz to 5 MHz, and blood vessels
are monitored with the frequencies ranging from 5 MHz to 7.5 MHz (6). Attempts at ultrasound
diagnosis of skin lesions have been made for many years now. There are numerous accounts on using
ultrasound applicators of 20 MHz and higher frequencies (1, 10). Scanners of this type and high
frequency ultrasonic applicators are difficult to obtain and expensive. The ultrasound image obtained
depends on numerous physical phenomena, such as: reflection, refraction, dispersion, and deflection
of the wave. The interactions between the wave and the tissue examined form the ultrasonographic
image (7). Pathological processes occurring in the skin, resulting in higher collagen levels in the
tissue, intensify the echogenics of the picture, whereas higher water levels reduce the echogenics (9).
Echogenics corresponds to the picture density that is measured objectively with the number of pixels.
Pixels are points of a defined density.

The obtained ultrasonographic image of the normal skin does not allow to distinguish the
three skin layers. The epidermis entry echo merges with the dermis, forming one layer. In order to
discriminate the epidermis it would be necessary to use ultrasound applicators of 20 MHz and higher
frequencies (2, 3). Then, it would be possible to estimate surface lesions in the skin that are limited
to the epidermis. The dermis is visible as a hyperechogenically non-homogenous layer with a rather
clear border separating it from the subcutaneous tissue. The normal skin image obtained corresponds
to the data in the references (4).

In the obtained ultrasonogram of a naevus pigmentosus it is merely possible to determine its size. It
is impossible to clearly define the border between the naevus and the normal skin. Also, it is not possible
to assess the effectiveness of the surgery, and therefore to establish further therapeutic procedure. In
order to be able to exactly determine the border of the lesion and to effectively monitor the surgery
procedure it is necessary to use ultrasound applicators of 32 MHz and higher frequencies (5).

The ultrasound image obtained from an ultrasonic scanner with the 9 MHz ultrasound applicator
confirms the applicability of this method for estimating the size and depth in the skin of common,
plantar and seborrheic warts. The limitations result from the size of the lesions. The resolution of the
picture obtained is too low to allow examining of the smaller warts (up to 1 mm) (). Such is the case
of the shallow-placed, fuzzy-edged mosaic warts, flap warts, senile keratosis.

The aim of liquid nitrogen freezing therapy (cryosurgery) is to produce fibre reconstruction of
the lesion treated. Fibrosis that occurs during scar-forming after the cryosurgery, as well as in the
keloid, is visible in the ultrasonographic image as a hyperechogenic area. The results obtained are
confirmed by data from the references (5, 9). It is possible to use the 9 MHz ultrasound applicator to
monitor the scar-forming process and check the effectiveness of the cryosurgery procedure.
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Ultrasound exmination makes it possible to recognise hyperechogenic and hypoechogenic
structures, but it does not allow to identify what structures are visualised as hyper- or hypoechogenic.
Itis, however, a good method of determining the depth of pathological changes in the skin.

CONCLUSIONS

1. Ultrasound examination can be applied to determine the size of common and
seborrheic warts. All the shallow-placed lesions, such as mosaic warts, flap warts, senile
keratosis, cannot be visualised because of too low resolution of the picture obtained.

2. It is possible to use the ultrasonic scanner applied to estimate the scar-forming
process, and therefore to monitor healing.

3. The ultrasonic scanner used, equipped with the 9 MHz linear ultrasound applicator,
does not allow to visualize all three layers of the skin. It is not possible to identify the
epidermis entry echo, whereas the dermis and the subcutaneous tissue can be monitored.

4. The 9 MHz linear ultrasound applicator used does not allow to determine the border
between the lesion and the normal skin; it is also impossible to assess the effectiveness of
the surgery. In the case of naevi pigmentosi it is possible to estimate their size.
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SUMMARY

Up till now clinical examination and histopathological examination have been the only methods
for diagnosing skin diseases. For many years attempts have been made at ultrasonographic diagnosis
of dermal lesions. The ultrasound image of the skin is created mostly by water and collagen; on the
basis of these data, using the ultrasonic scanner, conclusions can be made about the processes of
skin destruction and regeneration. This method allows to observe certain qualities of the normal skin
as well as pathological changes in the skin, without biopsy. The aim of the study was to assess the
usefulness of ultrasonography in examining the normal skin, lesions in the skin (neavi pigmentosi,
common warts, plantar warts, mosaic warts, nail warts, flat warts, seborrheic warts, senile keratosis,
keloid), as well as in monitoring the effectiveness of cryosurgery procedures. It has been confirmed
that the ultrasonographic method is useful: for estimating pathological changes occurring in the
skin, as well as the skin thickness; for estimating the size of: neavi pigmentosi, common warts,
seborrheic warts; for estimating the scar forming process after cryosurgery procedures. Due to low
resolution of the sonograms obtained with the use of the 9 MHz ultrasound applicator, it is impossible
to monitor all shallow-placed lesions of up to 1 mm. Ultrasound examination is a quick and non-
-invasive method, allowing to diagnose certain skin diseases and potentially helpful in monitoring
the treatment effectiveness.

Ultrasonografia jako metoda diagnostyczna i monitorujgca leczenie w dermatologii

Dotychczas jedynymi metodami diagnostycznymi w chorobach skéry byly badanie kliniczne
i badanie histopatologiczne. Od wielu lat podejmowane sgq préby diagnostyki ultrasonograficznej
zmian skérnych. Obraz ultrasonograficzny skéry tworzy gléwnie woda i kolagen. Opierajac si¢ na
tych danych mozna przy uzyciu ultrasonografu wnioskowaé o procesach niszczenia i odbudowy
skéry. Metoda ta umozliwia obserwacj¢ pewnych cech skéry zdrowej oraz patologicznych zmian
skérnych bez wykonywania biopsji. Celem pracy byla ocena wartosci badania ultrasonograficznego
w badaniu skéry zdrowej, patologicznych zmian sk6rnych (znamiona barwnikowe, brodawki zwykle,
brodawki podeszwowe, brodawki mozaikowe, brodawki okolopaznokciowe, brodawki plaskie,
brodawki ojotokowe, rogowacenie starcze, keloid), jak réwniez w kontroli skutecznosci zabiegéw
kriochirurgicznych. Potwierdzono przydatnos¢ metody ultrasonograficznej: do oceny patologicznych
zmian zachodzgcych w skérze oraz jej grubosci; do oceny wielko$ci znamion barwnikowych, brodawek
zwyklych, brodawek podeszwowych, brodawek tojotokowych; do oceny procesu tworzenia sig blizny
po zabiegach kriochirurgicznych. Ze wzgledu na zbyt malg rozdzielczos¢ otrzymanego obrazu przy
zastosowaniu glowicy 9 MHz niemozliwe jest obrazowanie wszystkich plytko polozonych zmian o
rozmiarach do 1 mm. Badanie USG jest szybka i bezinwazyjng metodg pozwalajaca na diagnostyke
niekt6rych schorzeri skéry, ktéra moze stac si¢ pomocna w monitorowaniu efektéw leczenia.



