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Summary: Disadvantage of ultrasonography is its dependence on subjective assessment of displayed images. The way how
to minimize both intraobserver and interobserver differences is creation of standard conditions for examination including
a quantitative approach to evaluation of tissue reflectivity. The oldest mode of standardisation is standardised A- scan, used
in ophthalmology. It enables differentiation of echoes, reflected from different ocular structures and is helpful in assess-
ment of extraocular muscle thickness. Standardisation of B- scan depends on the type of diagnostic device and is based on
quantification of image echogenicity. In our study reference values of grey-level histogram were established for some thy-
roid diseases using standard setting of imaging parameters. Results indicate that both standardised A- and B- scan should

be helpful in differential diagnostics.
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Introduction

Evaluation of sonograms is based on subjective assess-
ment of displayed image. Unequal values of image para-
meters (brightness, contrast, structure, homogeneity) may
lead to intraobserver and mainly interobserver differences
in image interpretation. Many attempts struggled to over-
come this disadvantage by standardising the conditions of
examination. Standardisation allows every examiner to ob-
tain the same echogram when examining the same type of
tissue and to achieve repeatable and comparable results.
Standardisation is relatively easy in one-dimensional A- scan,
depending mainly on the form of tissue- echo amplification.
The standardised A- scan is hitherto used in ophthalmo-
logy. Standardisation of B- scan is more complicated, be-
cause the image quality depends on numerous parameters.
The aim of this study was to accentuate the parameters of
ultrasound image standardisation and assess its clinical sig-
nificance.

Standardised A- scan

This mode is used in ophthalmology only. Eye tissues in
comparison to other human tissues have relative low atte-
nuation. This enables application of high frequencies
(10-20MHz) and achievement of higher axial and lateral
resolution. Besides of 2D and 3D imaging ophthalmology
as a single medical branch exploits also A scan, firstly in
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the standardised form. This consists in usage of a special
»,S“shaped amplification curve enabling the optimal dis-
playing of tissue echo. The optimal dynamic range for imag-
ing of eye structures is 65 dB. Increasing this value by 6 dB
is necessary for imaging of very tiny opacities in aqueous
humour. Lowering this value by 24 dB enables to imagine
very low echoic structures (3). The term of standardised
A- scan have been introduced in ophthalmologic examina-
tion by Ossoinig (10,11). ,S“amplification is for displaying
of ocular echoes more advantageous than linear or loga-
rithmic ones. Examination in standardised A- scan involves
a special ultrasound device. The first ultrasound machine
for standardised A- scan was 7200MA (Kretztechnik) with
an 8MHz transducer, one of its successor is Ophtascan
S (Biophysics Medical) using a 10MHz probe. Actually the
standardised A- scan is combined with the B- scan. The two-
dimensional B- scan renders synoptic images of the eye and
orbit and determines planes for detailed examination (1,3).
Standardised A- scan is used preferably for reflectivity as-
sessment enabling differentiation of various ocular lesions
(retinal detachment, tumour, foreign body). Particularly
useful is standardized A- scan in examination of extraocu-
lar muscles (2,9,12) and of optic nerve (5). In evaluation of
extraocular muscles results of measurement with ultra-
sound are comparable to those with MRI (2).

Figure 1 shows standardised A- scan of a physiological
internal direct muscle. Fig. 2 represents a standardised
A- scan of a malignant melanoma of uvea. Figures 3 and 4
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Fig. 1: Standardised A- scan of an oculomotor muscle (gre- Fig. 2: Standardised A- scan of a malignant melanoma of
at arrows). Small arrows denote the reflectivity of real mus-  uvea (arrows). Middle reflectivity with pronounced attenu-
cular tissue - physiological state. ation (---).

Fig. 3: A- and B- scan of a normal orbit. Fig. 4: A-and B- scan of an orbit with higher reflective or-
bital fat.

Fig. 5: Grey-level histogram of a thyroid cyst in comparison  Fig. 6: Grey-level histogram of Hashimoto’s thyroiditis.
to a normal thyroid tissue.
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demonstrate superposed A- and B- scan of the orbit with
normal and increased reflectivity of orbital fat.

Standardised B- scan

B- scan is actually used as a common imaging method
for examination in many branches of medicine, including
ophthalmology. Its advantage is a rapid topographic and
structural orientation in the examined region. In distinction
to standardised A- scan based on a single echo imaging, the
B- scan image is formed by summation of multiple echoes
in the given plane and standardization covers several para-
meters such as brightness, contrast, structure and homo-
geneity. For standardisation purpose the application of
statistical methods is essential. The quantitative approach
is based on texture analysis. A simple, but most frequently
used method is the assessment of echogram by means of
grey-level histograms. The echogram texture is characte-
rised by mean grey value of calculated pixels, its standard
deviation and graphical representation of grey level.
However, these techniques do not offer the possibility of as-
sessing the relationship between neighbouring pixels. The
method is appropriate especially for distinguishing regions
with different echogenicity and homogeneity, and was ap-
plied mainly in examination of thyroid (4,8). Fig. 5 repre-
sents grey-scale histograms of 2 regions of the thyroid gland
with different echogenicity and fig. 6 echogram of the same
organ with completely inhomogeneous structure.

Clinical benefit

Together with the technical development of ultrasound
diagnostic devices their resolving acuity improves. New ma-
chines exploiting computer technology are equipped with
new imaging modalities enabling better imaging of tissue
echoes.

All attempts for standardisation in ultrasonography are
connected with several problems:

1. Adjustment of standard conditions is limited to device
used.

2. Standardisation requires great examiner’s experience.

3. Setting up of reference values needs application of sta-
tistical methods.

The main clinical significance of standardised A- scan
consists in differential diagnostics of ocular and orbital tu-
mours, retinal detachment and foreign bodies’ identifica-
tion. However, the correct assessment of A- scan images
involves great experience, and therefore the A- scan in the
last time should be replaced by new modalities of B- scan
with special transducers operating at high frequencies.

The standardised B- scan is based on statistical process-
ing of ultrasound image texture. As an example of this
procedure the application of grey-level histogram for echo-
genicity assessment of thyroid lesions may serve. For this
study the ultrasound machine Toshiba Powervision 6000
with a linear 12 MHz transducer at a dynamic range of 84

dB was used. Results of statistical analysis of 200 grey-level
histograms of 80 patients are presented in table 1.

Differences in echogenicity between normal thyroid
tissue and various thyroid lesions were highly statistically
significant (p> 0.01). However, we do not confirm literature
data indicating that grey-level histograms may be helpful in
differentiation between benign and malignant lesions. (6).
In our group of patients these differences were not statisti-
cally significant. Distinguishing between benign and malig-
nant lesions requires application of more sophisticated
statistical methods. We do not agree with the findings that
the level of echogenicity may influence the width of histo-
gram (7). In our opinion the width of histogram is function
of tissue homogeneity.

Tab. 1: Standardised grey-level values for different thyroid
diseases.

Normal thyroid (25)
Mean grey-level 22.6 (18.5-26.7)
SD 4.2
Adenoma (20)
Mean grey-level 18.5 (15.4-19.8)
SD 5.3
Carcinoma (15)
Mean grey-level 17.3 (13.6-20.1)
SD 5.2
Hashimoto (20)
Mean grey-level 13.3 (9.3-16.4)
SD 5.6

Conclusion

Standardisation of A- and B- scan ultrasonography helps
in establishing constant parameters for examination. This
leads to reduction of subjective differences in image assess-
ment and thus to improvement of diagnostic accuracy.
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