ISSN 2509-4327
GING

Deutscher Wissenschatisherold
German Science Herald

Ne 1/2016

Die Zeitschrift ,Deutscher Wissenschaftsherold™ ist eine Verdffentlichung mit dem Ziel ein breites SpeRtrum
der Wissenschaft allgemeinverstindlich darzustellen. Die Redaktionsleitung versteht sich als Vermittler
zwischen Wissenschaftlern und Lesern. Durch die populirwissenschaftliche Bearbeitung wird es moglich
unseren Lesern neue wissenschaftliche Leistungen am besten und vollstindigsten zu vermitteln. Es werden
Untersuchungen, Analysen, Vorlesungen, Rurze Berichte und aktuelle Fragen der modernen Wissenschaft

verdffentlicht.
Impressum
Deutscher Wissenschaftsherold — German Science Editorial office: InterGING
Herald Sonnenbrink 20
Wissenschaftliche Zeitschrift 31789 Hameln, Germany

Tel.: +49 51519191533

Herausgeber: Email: info@dwherold.de
InterGING
Sonnenbrink 20 Deutscher Wissenschaftsherold - German Science
31789 Hameln, Germany Herald is an international, German/ English language,
Inhaber: Marina Kisiliuk peer-reviewed journal and is published quarterly.
Tel.: +49 51519191533
Email: info@dwherold.de Druck: WIRmachenDRUCK GmbH
Internet:www.dwherold.de Miihlbachstr. 7
Chefredakeur/Editor-in-chief: 71522 Backnang
Pierre-Guillaume Ribas Deutschland
Korrektur:
O. Champello Ne 12016 —-20
Gestaltung: Passed in press in April 2016
N. Gavrilets

Auflage: Ne 1 2016 (April) — 20
Redaktionsschluss April 2016
Erscheint vierteljdhrlich

Der Abdruck, auch auszugsweise, ist nur mit ausdriicklicher Genehmigung der InterGING gestattet. Die Meinung
der Redaktion oder des Herausgebers kann mit der Meinung der Autoren nicht tGbereinstimmen.
Verantwortung flr die Inhalte Glbernehmen die Autoren des jeweiligen Artikels.

© InterGING
© Deutscher Wissenschaftsherold - German Science Herald


mailto:info@dwherold.de
http://www.dwherold.de/

Deutscer Wisenshafserold - Gerian Scence Heral, Ka/2016.

UDC 611.061.1+004.93

Dudenko V.H.

Department of operative surgery and topographical anatomy of the Kharkiv National Medical University, Kharkiv,
Ukraine,

Avrunin O.H.,
Tymkovych M.Y.,
Kononenko T.S.

Department of biomedical engineering of the Kharkiv National Medical University, Kharkiv, Ukraine,
maxim_tymkovich@ukr.net

STUDY OF ANATOMICAL STRUCTURES CONTOURS IN PROBLEMS OF
MORPHOMETRIC ANALYSIS

Abstract. The work deals with the contours of anatomical structures, namely, the lateral
ventricles of the brain. We have analyzed the contours of the lateral ventricles at different horizontal
sections of tomographic images. We have shown the possibility and the need to use geometric data
of these structures geometry while analysing tomographic images.
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Introduction. The study of morphometric
characteristics of anatomical structures is an
important part both in statistical diagnosis of
structural abnormalities [1-3], and in
determining their morphological characteristics,
and, consequently, the formation of
understanding the causes of modification and
the consequences to which it leads or may lead.
In addition, the morphometric study is not only
a source of knowledge for health professionals,
but also for technicians who develop tools for
analyzing introscopic images, development of
computer systems planning, and more.

Thus, the study of morpho metrical structural
features and both personalized and ethno-
personalized peculiarities is an important
medical and technical task [4-5].

Objective: based on the above, the purpose
of the paper is to analyze the possibility of using
computational methods for morphometric
analysis of anatomical structures, the example
of which are the lateral ventricles of the human
brain.

Materials and methods. The study was
conducted at the Department of operative
surgery and topographical anatomy of Kharkiv
National Medical University. As the input data
we used CT sections of the human brain that are
presented in the format DICOM, obtained from

a computer tomograph Toshiba Aquilion 16.
Tomographic imaging was conducted at a supply
voltage on the tube - 120 kV and current - 300
mA. The distance between the sections was 4
mm.

The input section is a matrix of x-ray intensity

(Fig. 1).

Fig. 1. A sample of the experimental tomographic
section of the brain

The structure under study (the left lateral
ventricle of the brain), on the tomographic cut
was selected and presented as a connected
contour [6]:
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where C is the contour;

R_ contour vertex;

n —number of vertices in the contour.

Figure 2 shows the contours of the structure
under study and the corresponding tomographic
sections. Depending on the required details, we
used n of vertices for encoding in the
corresponding section.

Fig. 2. Sample contours of the structure under study

In order to show the relative position of the
contours, Fig. 3 presents the contours one
behind the other. As you might guess from the
picture, the center of ventricular gravity shifts .
We also present the three-dimensional
visualization below (Fig. 3 b).

B
Fig. 3. Visualization of the left ventricle contours:
a — visualization overlay; b — three-dimensional
visualization

Based on the above, a calculation of the
center of mass (M) was carried out according to
the following expression: :
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Fig. 4 shows an example of the center of mass
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of an experimental structure in different
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Fig. 4. Example of the coordinates of the center of
the left ventricle offset

We also discovered, by means of contours
differentiation, that with the angle of curvature
of about 120 ° + 10% the contour passes in the
anterior horn. In addition, the ratio of width to
height of the contour is decisive in determining
the level of a cut. For instance, the ratio in the
anterior hornis 1: 1 £ 10%.

Results and discussion. Thus, we carried out
an analysis of the contours of the Iateral
ventricles of the human brain based on 20 cases.
The results of the study indicate the possibility
and feasibility of using computational methods
to analyze geometrical parameters of the
contours of anatomical structures.

Conclusions. 1. The efficiency of the use of
computational methods in the study of the
contours of anatomical structures on the
example of the lateral ventricle of the brain has
been shown.

2. The results are indicative of the limited
spatial location of the lateral ventricle. In
moving from the top downwards the center of
gravity gets shifted laterally and rostrally. These
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data should be used in the implementation of
specialized methods of analysis and
segmentation of tomographic data, namely, in
determining the initial contours, which grow
longer later.

3. Using morphometric techniques combined
with computational methods for tomography
research findings is a very effective and
informative source that allows us to apply them
in the analysis of spatial and morphometric
parameters both in separate structures, and in
their agregations.

Prospects for further research. A promising
area of future research is the isolation of
countours in all brain structures and
development of a generalized model of
reciprocal positioning of these structures, taking
into account both ethnicity and age data.
Another important element of the study is to
analyze not separate contours, but three-
dimensional structures that should be taken into
account. In addition, the use of this model for
automated segmentation of the structures of
the human brain is to increase the quality of
both diagnosis and computer planning of
neurosurgical interventions.
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