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89Sr bremsstrahlung image = #5r/89Sr image

Characteristic X-ray of lead of the collimator =75keV

7000 ~
6000 -
5000 -
£000 1

3000 4

Counts

2000 +——1

1000 +—4

backscatter Gamma ray of #*Sr =514keV

H Narita, et al. Ann Nucl Med (2012) 26:603-607
FUJITA HEALTH UNIVERSITY HOSPITAL

Department of Radiology

Planner image
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* Medwum L4 &
Low -
100KeV+50% 200KeV+25% 300KeV+16. 5%

SIEMENS Symbia T16
collimator : MELP
Sampling time : 300sec.

400KeV+12 5% S500KeV+10%

FUJITA HEALTH UNIVERSITY HOSPITAL

Department of Radiology

{303

The relationship between counts and
the sampling time

Planner
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1.
% et ML g
" —a—high
Bl wati- e
E ——low
Ei @
® & 1 1 @ 28 % o 0z 4 & & ® iz u %
second number of rotation
Sampling SPECTEIR
matrix sza - 128 % 128 s -
ol Too ot
Avew. det. -
ATsec view o o -
Flash 3D(CTAC) .
Subi a SIEMENS Symbia T16

. 10 y
Filtar Gaussian{FWHM 10mm) callimator : MELP
Ota S, Kaku Igaku. 2011 May;48(2):101-7. Japanese.

FUJITA HEALTH UNIVERSITY HOSPITAL

Department of Radiology

SPECT(CoronaI) 32 view ! det. Flash 3D(CTAC) Subsets ; 4
17 sec / view D415~ ; Gaussian Recations : 8
Non AC FWHM ; 10.00(mm) ¥
NP AR A ¥ ¢ B | b
CTAC
4
" s 4 [ 3 ‘.¥ ’ ‘ll %

Department of Radiology
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Follow-up (89SrCl)
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-
————

'ymmbo@-m &\we',n‘ raph,
. ke T ) -
#9SrCHIV. 5~7 days S7 "0 pemimin PTc-HMOP IV. 3h  SYT23 T8 10.0cmimin

Department of Radiology & FUJITA HEALTH UNIVERSITY HOSPITAL

Inspection occupation time

955r /951 imaging time table Day 5 ~7 after injection

L__Wheole body planner | Whole body SPECT |
30 min. 30 min.

MEGP collimator
13 Ablation imaging time table
Day 5 after oral administration
| Whole body planner | Whaole body SPECT |
30 min 30 min,

HEGP collimator

Department of Radiology & FUJITA HEALTH UNIVERSITY HOS|

_—_— N oOa Iﬁ \
STUURYTIL &R
49 yrs. Female. breast cancer 76 yrs. Male. lung cancer
bco] 1570
.\ :/
|
%
»
»
Coronal Coronal
858r/**Sr SPECT SPECT/CT fusion image ®*Sr/**Sr SPECT SPECTICT fusion image
image (CTAC) image (CTAC)

Ota S, 73th JRS 2014 Apr. 10. 2014
Department of Radio & FUJITA HEALTH UNIVERSITY HOSPITAL

131 Ablation

53 yrs. female Papillary thyroid
cancer post thyroidectomy

CT/SPECT
Fusion coronal

CT/SPECT
Fusion transaxial

Ovary skin-like cyst
included some of the thyroid tissue

Usefulness of SPECT

=  SSrbroenctrahlune |
T Plana SPECT Total Planar SPECT
o N e ooxr Ja (00w
[ Ribs, anterior 13 2 2 ) 4 am
| Ribs, posterior |1 2 2 e (5%) 6 (3%
[Scapula K 9 9 o () 6 (6™
[Cavide 13 6 6 2 (33%) 4 (7%
[ Humerus BT 10 10 Is  (50%) 7 (%
[ Forearmbone |9 2 2 2 (100%) 2 (100%)
E N © 6 6 o %) s (#%)
| Cervical vertebrae ) 7 7 2 (29%) 6 (85%)
[ Thoracic vertebean B3 16 16 12 (75%) U (3%
| Lumbar vertebrae B 17 17 15 (23%) 15 (88%)
[sacrum 5 5 ] 4 (2%
| Sacroiliocjoint____ BT 1 14 10 (71%) 10 (711%)
= 17 17 17 1a  (82%) 16 (34%)
[Hipbone Bt} 13 13 fo e 9 (69%)
[putis  § 8 8 ] 7
[Femur — —BH 13 13 e (1% 8 (62%)
EZTTI 151 194 185

Table 2:Total numbers of positive regions and detectability of **Sr bremsstrahlung planar
and SPECT images consistent with *Tc-HMDP bone scan on each bone region in 13 patients.

Ota s, Annals of Nuclear Medicine
February 2014, Volume 28, Issue 2, pp 112-119
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P—OEF (Ba/ml) ORRD, ERIZE
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(cross calibration factor : LL'F CCF)
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[SPECT Counts®MBq/mlZE ]

1 voxel = 60000 counts
ACQ Total Time = 600sec
60000 counts / 600sec = 100cps

SPECT Axial

|System Sensitivity = 50cps/MBq |

\ 2

( 100cps / (50cps/“l~'i‘Bq) = 2MBq/voxe-I§”
1 voxel = 0.5ml

¥

| (2MBg/voxel) / (0.5ml/voxel) = 4MBg/ml ||

—

X 2

F7-. System Planar Sensitivity
(cps/MBq) Z VTSIV 2B H LT\ 5
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- T, HRE ORBEIZE O THRARF
oz bae—ARRETH D, [X3]

Projection Counts

12 1

10 — ——
%l s —y ——a—=
= ‘,__—*——__'_"__i ——37mm
2| 61
s ~—&—28mm
w
= 4 —d—22mm
o
w
a
@ o2

0 ; - - - y

o 20 40 60 80 100 120

Percent of Projection Counts

Poisson Resampling
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ZHLT, kdohniz, hL—P—n%
8 (Ba/ml) 1%, #MRE ORE - x5 &7
CEANTHZ Lz, SV ICcHBE
Haind, [K4]

7:00:00 AM

L

g
E
LR |k

|

35

4
Z @ SUV [L PET [Al#% SUV Body Weight
(LLF SUVbw) * SUV Body Surface Area
(LLF SUVbsa) * SUV Lean Body Mass (LA
T SUVlbm) THRE ST LI Max 7>
Mean CHEMTRIEETH 5, [M 5]

[SuvEHH]

(8]

_ kBq ml~! (tumour)
[ S dose (kBq)/weight (g)

ACC x WEIGHT

SUVpw = et O
" INJECTED ACTIVITY

ACC x (1.07 x WEIGHT) x 148 » SZGHL
Pyt skl et e ST
INJECTED ACTIVITY

(2)

SUV g

ACC x HEIGHT™ x WEIGH T x 0.007184
INJECTED ACTIVITY

SUV e =
(3)

activity concentration [ACC)

X 5

3. AT OKENIE
NEMA H#& 27 - 7= Planar Sensitivity
DOREHFEEZRT, [X6]



System Planar Sensitivity

ERH10cmDBERIZTImMmED
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EAHY 10em~15cm DR Z5 ) 3mm JE DI
AWML, a2 A= bH) 10cm F2
DO PREECH M Static NWEEITH, 2D
DI AT ZENZIUZDWT, Staic HEHE
DR—F/ g FERIEL, 22U A
— X OFFEfED L System Planar

Sensitivity (cps/MBq) ZFH+ 2, [#
1] ZOBEIZ R—XF ¥ U 7 L—FD
JREE - FHUIKERE, o~ s WA T DOZX
NF—E—7Fh, RIEKDOES (B
W) . RRIR & T~ « 1 A T L DRk

TIN5,

Tc-99m LEHR Sensitivity

LEHR Tc-99m
(140keV+10%)

#1 70 cps/MBq
#2 71 cps/MBq
Datasheet : 72 cps/MBq (LEHR Tc-99m)

#1
ZOHMEILR—=XF ¥ U T L—F D%
JE o FHEERE, To~ s WA T DT FRIL
X—t'—7 N, RIBHOESL (AW
DO R E v AT L ORRREZR SR
b,

IR 72 DN B S I E A REAUIE SPECT SUV
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(R R RIFE T, (K7)

System Planar Sensitivity

SPECT SUV Max

0 50

Planar Sensitivity (cps/MBq)

X 7

3. NEMA Body 7 7 > b A2 X % SPECT SUV
DR

PET A NEMA IEC Body Phantom & Tc—99m
RV, IR Ny 7 7T RORELL
% T:B=7.7: 1IZ3%E L. D670 SPECT/CT
TEICTT—2EIE LT, [K8]

IEC Body Phantom
Tc-99m T:B=77

' Sphere Diameter (mm)
37,28,22,17,13,10

NEMA2007  IEC 2008
PET 772 b4

X 8

IV S0 128X128 Matrix,  Zoom 1. 0,
3EE/View Th U | B FAE RS 13 OSEM
Subset10 Iteration3 (ZF%E L. CTAC |Z
K B WIVA#HIE & Dual Energy Window (DEW)
B K D EGELRIER X OV Evolution 2 &
L MREERI E 21T o 72, IES T
Axial B OERIRIZHKE L Q. Metrix 2 W T



SPECT SUV Max OHIEAEIT->72, [X9]
VOI #% 7> —/L 1% SPECT % 7213 CT ifg _k
WZARA o —%iEE, 7V v I THER
A 2 A —DFHEN S Z DJE Y OITLE
 HENICRING 2 IR IR 72y — L
Th b,

<9
TRACSC (R U Af IE+HCELAH 1E) & TRACSCRR
(W S A 1E+BCELART I + 20 iR REA 1) O
10+ 13 = 17 + 22 + 28 « 37mm DERARD SUV
D Max iz~ T, [£2] & [F3] &[N
10]

[Q.Metrix SPECT SUV Max]

Sphere Diometer (mm) SPECT SUV Max (7.7)

Background(SUV = 1) 0.99(Mean) -1.0%
37 6.79
28

-11.9%
5.47 -29.0%
4.88 -36.6%
3.82 -50.4 %
3.03 -60.6 %

174 -77.4%

Tc-99m T:B=7.7 IRACSC

Iteration 3

#*2
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[ Q.Metrix SPECT SUV Max]

Sphere Diameter (mm) SPECT SUV Max (7.7)

Background (SUV = 1) 0.99(Mean) -1.0%
37 9.82
28

+27.5%
8.44 +9.6 %
22 6.96
17

13 3.57

-9.6%
5.13 -33.4%
-53.6%
10

178 -76.9%

Tc-99m T:B=7.7 IRACSCRR

Iteration 3

#*3

IRACSC SUV Max vs. IRACSCRR SUV Max

8 /
" /. =4 RACSCRR
4

] //{

o 10 20 30 40

== RACSC

SPECT SUV Max

Sphere Diameter (mm)

Iteration 3

%10

OYPRREAR EHE L Tl COERIKIZBWT,
DRI & Ao 7oy, S fREERIIEA Y T
I% 22mm & 28mm OERIRIZISUVNT, =10%
DUINDOEZETH Y | /o fREERIE

(Evolution) 1T X & i BN R Ok
DR BT, L, 37Tmm OERKIK T3
Kok & 72 > 72, S3REERIEAZAT>TH
ERIRDEAEDS 1Tmm LA R Tl H 0 A FES)
12 X W SPECT SUV Ol b3 & 72

27,

4. SPECT SUV (Z52 284 2 B PR D
fth, > BLK]

S FREREAH E DA MELISMT SUV DEIZR
g 2 WG R OBER & LTiE, BT
DIEENREZ LD,



D Tteration %%,

@ 3D Post Filter DHHEL B~ 47
JEH

@ WELIEDO A L Scatter Weight,

Body Phantom O E{ K IZIB T
Iteration & N4 % & SUV Max fiI%
REL 72D, ARIEZEZ 5 & 28mm ERKIK
Pl ETiX Gibbs artifacts (2 &V ERIKA
Woh Ty MR T 5720, SUV Max
fE2E DT S b, E-> T, SGEIOE
G FAERK O Tteration 1 3 EIZFRE L7z,
[(M11)] & [X12]

Iteration

6
4
: //

20

—+—Iteration 1
~@lteration 2
~Iteration 3

= lteration 4

SPECT SUV Max

30 40

Sphere Diameter (mm)

Tc-99m T:B=7.7

X1 1
lterationM & 5t
— -. N
— -. R
X1 2

F7-. 3D Post Filter ® v A 7 8k
B2 X0 SUV Max fE XA 835, [X 1 3]
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X 5|2, DEW #r AL IED Scatter Weight
DOEIZ X > TH SUV Max fEIZEE T 5,
(X1 4]

3D Post Filter (Butterworth)

SPECT SUV Max

o 0.1 02 03 0.4 05 06 0.7

Critical Frequency (Cycle/cm)

Default : None

X1 3

Scatter Correction (DEW)

——
" 8
=—t—37mm
——28mm
a 22mm

SPECT SUV Max

0 0.5 1 15 2

Scatter Weight

Default: 1.1

X1 4
B FAERIZ 31T D, DEW ¥AIZ X 2 HEL
f1E D Scatter Weight & 3D Post Filter
DAL L > M AT EREICE Y
SPECT SUV |ZZ &3 %, #i& > T, SPECT SUV
ZHET AL T EG RS —E
WZTDMEDRD D,

5. Q. Metrix DK
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PSA L% 33. 6 725 18. 5 ~JEA L=,
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6. SPECT SUV O & Bl
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Q. Metrix | % SPECT DEGIE Tl 54
TORREIZHIN L TV A28, (R,
A A—=FHNRE (AT A T T —
BT A BT 4 —) A RDIUITL SPECT
SUV 2RI 22 ENAEETH D, L
L. HERICZ> Tz ) A—Z D
BEELEL, PREEFGIC L 0 ERME D
NHBNNBH 5, KR 1-123 iITEmT xR
X—DH <~ (529keV 48) |2 L % R

MREL, TNHORBEERS Z LMK
FRRETH D, 1-123DAA v« T4
R NIC A L= v~ #3i% 159keV LA

SMTHBELEC Sy & B B E ENTE D,
Z DA N MIHGEL - Bl Th D &
KAGEHAT 2 Z LIERARECTH D120,

BB LZOHEDOHEZIT>TWNHON
BRCTH D, T OBELEST D 58 2 B
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WA E WD HTEREZ D,
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74 ¥ NI AL EELRE S 7l 7 h &
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ICREL, Yuvzryay - T—4%
ER T 5 2 LN TE D720, AL D
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[ B R 0 Bone SPECT % CZT 71 A 7B LY
Nal 57 A Z1ZCTHTV SPECT SUV % Lhiiehs
LR THD, (K1 6)

Knees Bone scan

CczZT Nal

e 3
~

s k 142

R L R L

2
1\_ (4—-——-2 g
~ 1

Vol (ml) SUV mean (g / ml)

Ratio Ratio
CZT Nal CZT / Nal) CZT Nal CZT / Nal)
Les?on 1Left 4.8 28.0 N/A 20.0] 13.02 N/A
Lesion 2 Left 0.9 13.8
Lesion 3 Left 2.2 5.8 38%; 6.7 6.2 109%
Lesion 1 Right 17 3.2 53% 7.0 6.7] 105%

Lesion 2 Right 2.2 4.6 A8%) 6.1 5.5 111%

X1 6
CZT 3 AT DN Nal 1 A7 Kb Suv
mean fE & < HH &4 Volume & X 0 /1
S<HEHINTWD, Fio, CLT AT
Tl Lesionl & Lesion2 237Bf =4 CWy
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	13心筋SPECT領域での研究法
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