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fxamination for Quantative Evaluation of Abnormality of
Regional Pulmonary Blood Flow in Patients with
Diffuse Pulmonary Diseases
—An Application of Bull’s Eye Analysis-—
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Department of Radiology, Okayama University School of Medicine

Research Code No. : 705.2
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Diffuse pulmonary disease, Bull’s eye analysis,
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Bull’s eye analysis was applied to the #"Tc-MAA lung perfusion scintigraphy (planar or SPECT).
Three kind of phantoms were used to examine spatial and density resolution. Filling defect of 3 ¢cm in
diameter was detected and 30% difference between one RI concentration and the other was also
detected by this method.

%™Tc-MAA lung perfusion scintigraphy was performed in 39, including 28 with diffuse pulmonary
diseases and 11 normal subjects.

Bull’s eye image with its circumferential profile curve was compared visually with conventional
planar or SPECT image. This method was superior or equal to conventional image in 78% (planar) and
in 75% (SPECT). Especially in patients with interstitial pneumonia, 94% was superior or equal.

The patient’s Bull’s eye map was compared with the lower limit of normal (mean-2SD), and the
extent score (ES) and the severity score (SS) were calculated. The changes of ES and SS was useful to
follow up the clinical course of the patients. This method would be effective to evaluate the regional
pulmonary blood flow quantatively.
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Fig. 1 Phantoms used in this study

(Fig. D & RMI#ofEME 7 7 v + 2 TH 5,
FhZho 77+ a3 Table 1 K RT4KE
HEHLTEFERLL,

2, T—ANEB L UNEBOFE

7 — 2 INER X LT Table 2,3 IR+ 44F
TfT -7,

Bull’s eye & o fERC 1L, #3718 5 ki planar

Segment of phantom

Fig. 2 Segments of the phantom to examine den-
sity resolution

Table 1 Studies using phantoms

Phantom

Brain phantom
SP-2 type phantom for cold spot
IAEA liver phantom, Lung phantom

Examination

Density resolution
Spatial resolution
Effect of depth

Table 2 Conditions on collecting data

SPECT

Planar
Collimator Low energy all purpose
Gamma camera ZLC 7,500(SIEMENS)
Matrix 64 %64
Others 60 seconds/frame

Low energy all purpose

DIAGNOST-C(PHILIPS)
64 X 64

360" scan, 64 directions,

15 seconds/direction

Table 3 Calculation of scintigraphic data

Purpose

Computer
Planar SCINTIPAC-2400(Shimadzu)
SPECT gamma PROCESSOR 673(PHILIPS)

SCINTIPAC-2400(Shimadzu)

Application of Bull's eye method
Reconstruction of coronal SPECT image
Application of Bull's eye method

EEC34E 4 A25H (67)
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Bull's eye (& FoO@ER (3 xX36=108)
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B77rv bt a®BWT, Fig. 2, Table 425
FonTeO, BEOH SR 2 o, Th¥ho
Hl&wioH LT planar @35 X 0 SPECT {# % Hi
oL, OB BET 50.148MBg/ml &
0.103MBg/ml @, 1 :0.70 RIBELEEE TR
Bull's eve @ic THMAIFETH ~7=, circumfer-

Table 4 Concentration of " Te0," filled in each segment

phantom

Segment

A B Cc D

E

F G H I 1 K

0.222
0.222
0.222
0.222
0,222
0.222

0.074
0.074
0.074
0.074
0.074
0.074

0.148
0.148
0. 148
0.148
0.148
0.148

0,148
0.148
0.148
0.133
0.148

oo S s bl e

0.148 0

148
0.148
0.148
0.148
0.103
0. 148

0,146  0.148
0.148  0.148
0,103 0.148
0.148 0.103
0.148 0.148
0.148 0.148

0,148 0.103
0.148  0.148
0.148  0.148
0.148 0.148
0.148 0.148
0.103 0.148

0.148
0.148
0.148
.148
0.074
0. 148

0.037
0.056
0.074
0.043
0.111
0.148

100

(MBg/ml)

Dﬁ

360°
b

Fig. 3 Bull's eye image (3a) and circumferential profile curve (3b) of phantom E
showed that 30% difference between one BI concentration and the other was
detected by this method (arrow). The mark (#) showed the septums of the

phantom.
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BULLS EYE IMAGE

Fig. 4 The SPECT images and Bull's eve images
of the phanton to examine spatial resolution.
Filling defect of 3cm in diameter was detected in
both image.
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Fig. 5 Filling defect of 3ch in diameter was detected 20cm apart from gamma

—camera (arrow).
] / Ventral 10°0°

&R 0N

Dorsal

Fig. 6 Coronal SPECT image was reconstructed in three images (ventral, mid,
dorsal). Each three image was divided into three regions and radial axes were
projected from the center to define 36 sectors, 10 degree each.

extent map OERIZIE, planar {& TWXIEH & T3, extent map D KIFTIC B} % BEIEE & 7~oe
H#&114 0, SPECT TRE¥BEZE TLOF — LHE~OEFET HBETRRLL.
& OFEY BVBEE O TS — 2 BERERT SR, student t-test, X*BREX T\,
o EE P E#E FRB E LTERL, severity map p<0.05%FFE L, BUHEIFH+REERETE
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3. BR

D —RTBERRRELBEDY v F 7 5 A
(%4771 planar &, SPECT ) & o EHxtH

Bull’s eye & & circumferential profile curve
DEELRAFE O v F 75 AR BEMCHE LT
Bull's eye & & circumferential profile curve ®
HEROHBMFETRELIEE LS T WAL
excellent, {4 & Bioh 5 41% good, WD v
F 7' 7 ADHHMFTE FIREEZIE L3 6%
poor, DLE®D IEBFCEHET A &L T4 AD
HHBERRI X - THZE L1,

Table 5 IR ENFMOMELY =T, £HA
planar & & @ %ttt C i3, excellent 16%, good

Table 5 The results of visual evaluation
Bull’s eye image with its circumferential profile
curve was compared visually with conventional
planar or SPECT images. This method was supe-
rior or equal to conventional images in 78%
(planar) and in 75% (SPECT). Especially in
patients with interstitial pneumonia, 94% was
superior or equal.

evaluation
+ =} -
Planar  20/124(16%)  77/124(62%)  27/124(22%)
SPECT 1/ 40C 3%) 29/ 40(72%) 10/ 40(25%)
Planar
evaluation

disease

+,+ -
DPB 28 12
1P 34 i
HP 15 5
PIE 10 6
1p 10 2

*p<0.01
SPECT
) evaluation

disease

+ -
DPB 7 1
1P 12 4
PIE 3 1
1P 4
(+ ; excellent, * : good, — ; poor)

SERE 34 4 A25H
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63%, poor 21%TH -1z, SPECT & & O}t C
ik, excellent 2%, good 73%, poor 25% % -
.

BRREF OBELTIX, £ planar & & DXt
F T, IP T excellent or good 1394% (34/36)
ZHDMOTNTOERBHACH LTEHERL (p<
0.01) poor ®# A 3 < fohr oo,

2) HEEMICEKITB ES, SS

EXREEDT — 5 hBIERUIER & —v
d EHERBINZHTES, SSHEH L,
£EHEEH D ES, SS OfEi% Table 6a, 6b iRz,

3) ERRRERBEA~DILA

REBx B - T v 527 5 7 4+ ML,
2 KTBEERFERIGH T X7 4 FEFD ES,
SS % Fig. 7R,

4) EFIER

Table 6 The extent score and severity score
of each disease (mean+SD)
a ! planar image b : SPECT image

Ba
ES and 5§
disease ES SS
DPB (n=11) 0.056+0.04 4.78+6.04
P (n=10) 0.11%0.07 11.38+10.54
HP (n= 5) 0.10%0.08 10.07+12.46
PIE (n= 4) 0.04£0.025 2.80+2.48
P (n= 3 0.043%0.02 2.39+1.51
tib
ES (SPECT)
region

disease

ventral mid dorsal
DPE (n=2) 0.035+0.025 0.14+0.055 0.4040.05
IP (n=4) 0.022+0.023 0.11+0.053 0.2840.15
PIE (n=1) 0.05 0.07 0.34
P (n=3) 0.033+0.003 0.10+0.008 0.1840.071
SS (SPECT)

region

disease

ventral mid dorsal
DPB (n=2) 13.89+13.65 28.02+20 59.39::38.76
IP (n=4) 11.64+1.49 19.93+12.75 51.17+28.50
PIE (n=1) 3.03 4.13 34.96
IIP (n=3) 5.57+7.82 11.90+5.31 18.08+10.24
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Fig. 7 The extent score and the severity score of four patients’ data followed up

their clinical course
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19904 6 A25H, fEEREIC THRBARHCA
Bz L7z, ARl definite RA T classIl, stage III
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mg/dl, ¥ v <=7 RF24.71U/ml(E%{E18IU/ml
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FEV,,%, 95.1%7 o7z, ¥ oIl » A Ff Rk
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Fig. 8 Chest X-.ray in patient with interstitial
pneumonia
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Fig. 9 Planar lung perfusion images
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Fig. 10 SPECT (coronal images) lung perfusion
images
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Fig. 11 Bull's eye images, extent maps and severity maps (dorsal, mid, ventral)
of SPECT images of the same patient
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