THE APPLICATION OF CHANNELIZED HOTELLING
OBSERVER IN LESION DETECTION IN
HEPATIC SPECT IMAGES

TAWATCHAI EKJEEN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(RADIOLOGICAL TECHNOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2008

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis / v

m31lizgndld CHANNELIZED HOTELLING OBSERVER Tumsasiiiseslinlu

7MW HEPATIC SPECT (THE APPLICATION OF CHANNELIZED HOTELLING
OBSERVER IN LESION DETECTION IN HEPATIC SPECT IMAGES)

53%%8 190U 4936622 MTRT/M

v A a
AN (TIFNAUA)

a a J A o a o . o - -
AUZNTIUMIAIVANINGIUNUS : 3310301 TauaTeywe, Ph.D.(Biomedical Engineering),

AN QETIY, W12 @Inema )

unAAEo

iﬂqﬂizmﬁﬁummiﬁnyﬁ%ﬂ“luﬂgqifﬁamiﬂszmm% channelized hotelling observer (CHO) 1u
msanuileieiifinadensasiamseslsalunm hepatic SPECT Taelyusinos 4D NCAT #i1 organ
uptake 1fiula/a1y biodistribution ¥eea1s ©MTe-HYNIC-TOC finan 4 #luwndida shimsiiaeans
men Tasfiivung matrix size 128x128 $11au 120 nwlumsnyusou 360 osmdsTilsunsy Monte
Carlo simulation, SIMSET code lumsaniniladofiinasominsinmiseslsa mnsaneiseslsn 3 vina
fe 8 W, 10 uw taz 15 uy Taedl lesion contrast ratio iy 2:1 Adfusa 5 d1u lumsfnymseslsn
YA 8 uy HInsAny lesion contrast ratio @i 2:1 uag 5:1 wazdmiy lesion contrast ratio 7 2:1
fmsfnsianivia 5 & waz 10 d1u lumsiszgnald CHO enaaeuudaziton'ly 19 projection
data 91191 90 MWV lesion-present tiaz 90 MWD lesion-absent Tumsadrannly OSEM algorithm
Tagl4 4 subsets $1u7u 2 iterations uaz 19 butterworth filter #i cutoff frequency iy 0.25 cycle/pixel
waz order Ay 10 Mudldngl (AUC) wzgminnlffudsiiluanuaunsonsamseslsn ma
msAnEImA seuTsART lesion contrast ratio Wi 2:1 A Anfusa 5 & AR 1dnsmvessesTsavuna
8wy, 10 wu uag 15 uy Uaun1nu 0.6119, 0.7176 uaz 0.9795 Mud19U SmsmdlgnsmvessonTsn
119 8 4y 717 lesion contrast ratio i1f 5:1 TR A 0.9308 taziuiildnsmvesaninia 5 &1 oy
10 41 Tawmidy 0.6119 uag 0.7160 awdwu Mamamsaneallan msasseslsnazituiie
vavessesTsauaz lesion contrast ratio iudu o61elsiam nmsasrnmseslsnziituiudnionied
msiuAnTademzRetesfudasisaveanieadiosunim uenvinimsanulunssiiuanal i

& 4 A
CHO Ll]um??)ﬂﬁﬂ‘ﬂmllWﬁi\liuﬂﬁﬁilﬂﬁﬁﬂﬂiiﬂ

52 uih




Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

THE APPLICATION OF CHANNELIZED HOTELLING OBSERVER IN LESION
DETECTION IN HEPATIC SPECT IMAGES

TAWATCHAI EKJEEN 4936622 MTRT/M
M.Sc.(RADIOLOGICAL TECHNOLOGY)

THESIS ADVISORS : CHIRAPORN TOCHAROENCHAI, Ph.D.(BIOMEDICAL
ENGINEERING), PAWANA PUSUWAN, M.D.

ABSTRACT

The purposes of the study were to apply the Channelized Hotelling Observer
(CHO) to study factors affecting lesion detectability in Hepatic SPECT images. The
4D NCAT phantom was used with organ uptake ratios related to the biodistribution of
9MTc-HYNIC-TOC at 4 hrs after injection. The Monte Carlo simulation, SIMSET
code, was used to generate projection data of 128x128 matrix size and 120 views over
360 degrees. To study factors affecting lesion detectability, 3 different sizes of 8-mm,
10-mm and 15-mm with a lesion contrast ratio of 2:1 were created with count density
of 5 M counts. To study the detectability of 8-mm lesion size, the lesion contrast ratios
of 2:1 and 5:1 were investigated and 2 different count densities of 5 M and 10 M
counts at lesion contrast ratio of 2:1 were also studied. Ninety projection data of
lesion-present and lesion-absent for each test condition were generated for CHO
application. To reconstruct images, OSEM algorithm with 2 iterations and 4 subsets
were used with Butterworth filter at cutoff frequency of 0.25 cycle/pixel and order of
10. The area under curve (AUC) was used as lesion detectability index. The results
showed that at lesion contrast ratio of 2:1 with 5 M counts, the AUCs of 8-mm, 10-
mm and 15-mm lesion sizes were 0.6119, 0.7176 and 0.9795, respectively, and the
AUC of 8-mm lesion with lesion contrast ratio of 5:1 was 0.9308. At count densities
of 5 M and 10 M counts, the AUCs were 0.6119 and 0.7160, respectively. In
conclusion, the detectability was increased with lesion size and lesion contrast ratio.
However, this study showed that the detectability was slightly increased when
increasing the count density. It may be due to the limitation of the performance
characteristics of the imaging system. Morever, this study demonstrated that CHO is a
good research tool for lesion detectability.
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