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Brain MRI Template-Driven Medical Images Mapping Method
Based on Semantic Features for Ischemic Stroke

Ye-Seul Park’ - Meeyeon Lee" - Jung-Won Lee™

ABSTRACT

Ischemic stroke is a disease that the brain tissues cannot function by reducing blood flow due to thrombosis or embolisms. Due to the
nature of the disease, it is most important to identify the status of cerebral vessel and the medical images are necessarily used for its
diagnosis. Among many indicators, brain MRI is most widely utilized because experts can effectively obtain the semantic information such
as cerebral anatomy aiding the diagnosis with it. However, in case of emergency diseases like ischemic stroke, even though a intelligent
system is required for supporting the prompt diagnosis and treatment, the current systems have some difficulties to provide the
information of medical images intuitively. In other words, as the current systems have managed the medical images based on the basic
meta—data such as image name, ID and so on, they cannot consider semantic information inherent in medical images. Therefore, in this
paper, to provide core information like cerebral anatomy contained in brain MRI, we suggest a template-driven medical images mapping
method. The key idea of the method is defining the mapping characteristics between anatomic feature and representative images by using
template images that can be representative of the whole brain MRI image set and revealing the semantic relations that only medical
experts can check between images. With our method, it will be possible to manage the medical images based on semantic.

Keywords : Medical Images, Semantic Data, Brain MRI, Ischemic Stroke, Brain Anatomy, Data Modeling, PACS
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Table 1. Comparison of studies reflecting characteristics of PACS
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(b) T2 weighted image
Fig. 2. Brain MRI protocol sample data

(a) T1 weighted image
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4. 9E3 A o2 YA 0T 7Y 4 3z AR gk B4R oed 54 sk 497
Aol Aetx B0 wek MgE Qe oE 94 o
3o A Aolg xzaxo wel FEE oud EAS WS E Table 35 2o A & Utk ol 54 I
oz 4ol EdAel om 94 AR ATe g% dde] ARE 2dT W, A9 =z WAL sjret
WZgl sjure] o ujE M AR of JMe e 53 mel 4R GUeR wRse] nelE £ dE
A HEF JolM A or yH o} g EHES ol At} & 5ol H A7EH AL o) A001~A007
B OE GA(EZa)e on sjulos EAFle] R o] SgA&(Table 39 4 54 ¢ Sigmoid Sinus)e X
a1 543 9 7ol WS Abel ek, tEel AEyp  olFE ZelddelTd, 1306 dix 94 Zad FelA L 2
(9] APe] Ala FALS Eaf oF & od A 7he] ojm el 3 iE Gdel o] T ZHYS o ek ket
AP S mHa A7 A 7121 HEr dlolEell g #F{7F ofbd om 7]y
G4 BH 0 QA AR 4 Ans wugow
41 HEZ8 g Holg & el glo], AREAR StolE oW o <2 F
3FolA AT E GRS YA HEF 29 A gotd $ e A0 Hrh 4240 M o9 2
o Ago] glo] Aoz BAHolo s Aug xgs  WSHI VMR fuiH Aurk wHs fe} A 5
9= 13709 A molelth o] EZale] WAE on oA ARl dis AP
A ARE We] sFEA T2 JHE IA d3, 7|
He) 49 An Fol gov & 979 I 54 Anw 42 Alm let MEslole dud
S ok o] Gl WAEol HETte] Aol oAt 3G A FEE A o] ~E Ve R 41-d e
shelsl 4 gl ojujdel Ul Auz gaka wel grst Wy 94 Zedde] uAlE onH EFEL FZag
Table 3. Mapping table for template matching based on cerebral anatomy
724 54 AR iR R gake 724 54 AR 8IS
1 Carotid Artery 1,2 4 26 Sub temp gyrus 7
2 Basilar Artery 1 27 | Insula 8
3 Cerebella Tonsil 1 28 Sylvian fissure 8
4 Sigmoid Sinus 1,2 3 29 Red Nucleus 8
5 Clivus 1,4 30 Aqueduct 8
6 Medulla Oblongata 2 31 Tegmentum 8
7 Acoustic Nerve 2 32 Substantia nigra 8
8 Uncus 3 33 | Cerebral crus 8
9 Pons 3,4, 5 34 Mammillary body 8
10 | Ventricle Sth 10 35 | Caudate Head 5 10, 11
4th 3 Body 11
. . 3 . 7
j | Cerebella Middle 1,7 3 | Anterior Cerebral Artery Al 7
Peduncle - :
Superior 5, 6 A2 7,9
12 Temporal Lobe 3 37 Putamen 9, 10
13 Transverse  Sinus 4 38 Virchow robin spaces 9
14 Occipital Lobe 5 39 Optic Radiation 9, 10
15 Vermis 5 8 40 Thalamus 9, 10
16 | Hippocampus Head 5 6 41 | Capsule External 9 10
Body 7 Internal 9
17 Amygdala 5, 6 42 Globus pallidus 9
18 | Pituitary Gland 5 43 | Anterior Commissure 9
19 | Middle Cerebral Artery (MCA) 6 44 | Internal Cerebral Veins 10
20 Sinus Sagittalis Superior 6, 12, 13 45 Global pallidus 10
21 Sinus Rectus 6, 10 46 Marginal sulcus 11
) . 6, 7 10
22 Posterior P1 7 47 | Corpus callosum Genu 11
Cerebral Artery -
P2 7 Splenium 11
23 Optic Chiasm 6 48 Centrum semiovale 12
24 Gyrus rectus 6 s Internal Posterior 10
25 | Anterior Communication Artery 7 Capsule Horn Anterior 10
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Table 4. Data model for mapping semantic information

Element Description
Image 1D Q% AdRs
Priority F=9 B4 AW FQEd
Extracted Order | oh& $4 &9 A
Features — -
Name F=9 54 AR oF
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Related Order T4 A4S 7o s 3 A
Images Image ID P Ha AR
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