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Current Status of Software Development for Measuring Heart-to-mediastinum Ratio in "®I-MIBG
Myocardial Scintigrams Using Chest X-ray Images with the Aid of Image Fusion Methods
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Abstract

Computerized schemes take an important role in maintaining the reproducibility of results in quantitative analysis of '*I
meta-iodobenzyl guanidine (**I MIBG) scintigraphy. The authors studied a computerized scheme for obtaining heart-to-
mediastinum ratios from scintigram data. The computerized scheme is based on image registration between chest
radiograms and scintigrams. The use of registered images enables location of myocardial and mediastinum regions in
scintigram because these regions are easily recognized even in case of low myocardial MIBG uptake. The registered result
is utilized to reduce the variation in determined shapes for myocardial regions by manual procedure. At the 2016 Japanese
Society of Nuclear Cardiology Annual Scientific Meeting, the authors, by summarizing their fundamental techniques,
reported the prototype computer software, examples of measurement results using the software, and future aspects of
developing such computerized schemes by clinical application of their research. An overview of the scheme is provided in
this review article.
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*RT: Radiological technologist

(a) (b)
Overview of creating a left ventricular probability

Fig.1

map

(a) Myocardium region on ?*'TI and Chest radiogram
fusion image

(b) Statistical atlas of left ventricular region
Reproduced with permission, courtesy of the International

Society for Optics and Photonics (SPIE), Medical Imaging
2015; 9414: 941433-1-6.

LM2
Fig.2 Four template images (LM1 to LM4) and
determined locations on chest radiogram. Green region
on the chest radiogram indicates left ventricular area by
the four landmarks.
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(a) (b} <)
Fig.3 Example of chest radiogram and '*| MIBG
imaging, and image fusion.
(a) Chest radiogram in decubitus position
(b) MIBG image
(c) Fusion image of (a) and (b)
Reproduced with permission, courtesy of the International
Society for Optics and Photonics (SPIE), Medical Imaging

2015; 9414: 941433-1-6.
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(a) (b) (e
Fig.4 Determination of mediastinum region
(a) Determination of midline by using image profile
(b) Detection of lung apex and base
(c) Determination of dividing points (red point)from lung
apex to base (1:2) and locating mediastinum region as
20 X 20 square (green square)
Reproduced with permission, courtesy of the International
Society for Optics and Photonics (SPIE), Medical Imaging
2015; 9414: 941433-1-6.
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Fig.5 Overview of developed software
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Fig.6 Example of high accumulation in heart § &
(a) Manual measurements by four radiological § ®
technologists S
(b) Our software results S - o %0 O RT-AvsRT-B
Reproduced with permission, courtesy of the International P QoL
Society for Optics and Photonics (SPIE), Medical Imaging v ¢ RT-BvsRT-C
. . v RT-B vs RT-D
2015; 9414: 941433-1-6. 5 § Bre s
| T T T |
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HMR
RT-A:1.25

RT-B:1.20

(a) (b)
Fig.7 Example of low accumulation in heart
(a) Manual measurements by four radiological
technologists
(b) Our software results
Reproduced with permission, courtesy of the International
Society for Optics and Photonics (SPIE), Medical Imaging
2015; 9414: 941433-1-6.
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