(R &)

1511

PET M I BIT A ®Ga/fGe N T v A3 v va vy AFx vy 2HWT:
Fifi R TR S DR B AE R F Al 1

A T R HEHE
HHO OB far Al

—% A
ME G

1 e KA Z*

BE MU A3Iv2aryAxy v EAVWERSTEORMEL MERMERELHRE L FDG
PET RETHA:. 7, 77 ¥ P A2 HVERWRE 21T o L RIF L ERTH o 72 BRIKRHE
DRETIIHAE 08cm 25 8.0cm FTO 28 EOMEMMEREL R E L7z, EHO tissue fraction X
Fix 1L, BESOMN I VAI v a MEPLMTEO TV AI vy v a VEEELFICZ L
LY RD, WEMTIEBENGKE L2 bOIIEER/HW A 7~ M (TMR) &2 o 7225, HIER
ITKESETMR L ICHBD AL N R odz. REIZERAMESCKLEICHE L TV 53561013 tissue
fraction PSEKFFA &, WIENPAFS L kDL EOMBEELH L7, BMEIOEELE L, MESMHE

REOHAIBHDERECEHTHDL LEZ LRI,

L BU®IC

PET RE TIIZEM T RREDME V7280, /MR %
MR E LISHE IS EEINRIC & 58/ i
HET 5w, FEEYREO R EROET
RARRENC & 2 EFOFFMIC BV CHEROKE
SWEBHBIBRHTELVWEZZILND DS, €
ROMETY TIRITEAEZRIN TV R W,
EEIEH > THORMEF TR TR, 40,
fEREMREE xR L L/ FDGPETRET S »
AIvvavA¥y r w0 BA RS REIE
ERAIZ. PRI v Y avAF Yy v ERAWT
Fi L& D B (tissue fraction, TF) ZIE T 5 HiE
¥ Rhodes LY 12X h#HE SN, lida bOIIZDH

* UK FEFE B
Zft 678288
B¥msft 64108248
BURIGER%  BRATERRER 3-1-1 (2 812)
FUN K2R FE gt Et
Z K K OH

(BEZ 31: 1511-1517, 1994)

&% L PET BRE CE A BAREZNRMIEIICH L
o8, MERMREEZNRE LzkER R, £
72, 77 A EROEBHRFLOADET
To7:.

|- 274 55

FHBERIRRETIZIE Cold A & L THME 1.00, 1.36,
1.58, 1.88, 2.56, 3.14, 3.81, 4.80, 6.50, 7.60 cm O
BT 7I)NTERETIAF Y 7REKRE T 7
YhPLLEFE130cm OFET7 7 2 M A, Hot A
& LTHLE 098, 1.28, 1.56, 2.25, 2.84, 3.42, 4.70,
6.40,7.50cm D9 DODT 7 I NFE X T T AF v
RN ZEDRE 7 7~ b4 L EE 13 cm O
VAR NN INVARE: S Al WM& X2
AOWTEY, Fig. 1 DL ) ICHEAROZFEEIC
BEE L. XHFERIIEKE 7 7 v b aOHLDE—
FEICLZA L) ICHREIRTEY, COFEEY A
SAAED z MOFLIEDETHREL.
72, 13.0cm O 7 7 ¥ b LAIREFOPL TR
FSAAMIIERT S L) ICEW. PET £Eid

Presented by Medical*Online



1512 % E F

HEADTOME-III # £ &€ — F (FWHM 13 mm)
THALZ. P9 23IvvaryAFy il 56
MBq @ #Ga/*Ge % 7z L72NE 2mm O 7 7 1
VFa—=TEMES6cm DY) ¥ TIRKE L ITEW
bR, 15 TS ELL. Iy
YIaVAF Y VIIHREDOKK T 7 v P LARIZEL
B D “FDG & (37 KBg/ml) % iifi7z L 20 %R
T YELZ. EEBER TN TRy
YaviIIiviavAFy EBDIZAL 74V
# & cutoff L /X)b (16), order (2) * FIV>, ZE/M45

(anterior) (lateral)
Fig. 1 The illustration of the phantoms.
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Fig. 2 The regions of interest on the spherical phantoms.
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Fig. 3 The relationship between the recovery coefficient
and the diameter of the spherical phantoms in a
®Ga/*Ge transmission scan.
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Fig. 4a The relationship between the recovery coef-
ficient and the diameter of the spherical
phantoms in an "*F emission scan. The recovery
coefficient was 0.1 at a diameter of 1.0 cm and
0.9 at a diameter of 3.5 cm.
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Fig. 4b The relationship between the recovery coef-
ficient and the diameter of the spherical
phantoms after a partial volume effect correction
in an "*F emission scan. The recovery coefficient
was calculated to be about 1 regardless of the
diameter of the spherical phantoms.
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Distance from the center
Fig. 5 The relationship between the recovery coefficient
of the spherical phantom (containing "®F, 2.25 cm
in diameter) and the distance from the center.
After a partial volume effect correction, the
recovery coefficient become to be constant regard-
less of the distance from the center.
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Fig. 6 The regions of interest in the "*FDG PET study.
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Fig. 7a The relationship between the tumor/muscle count ratio (TMR) and the diameter of
the lung masses. The TMR became higher in proportion with an increase in the mass
size. There was also a significant correlation between the TMR and the diameter of

the mass lesions.
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Fig. 7b

Tumor size (diameter)
The relationship between the TMR and the diameter of the lung masses after carring
out a partial volume effect correction using a ®Ga/®Ge transmission scan. There was
no significant correlation between the corrected TMR and the diameter of the mass

lesions.
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Summary

The Partial Volume Effect Correction for Pulmonary Mass Lesions
Using a ¥Ga/*®*Ge Transmission Scan in PET Study

Yuko AkasHI, Yasuo KuwaBARraA, Yuichi IcHiya, Masayuki Sasaxi,
Tsuyoshi YosHiDA, Toshimitsu Fukumura and Kouji Masuba

Department of Radiology, Faculty of Medicine, Kyushu University

We tried to correct the partial volume effect for
pulmonary mass lesions using a *®Ga/*®Ge trans-
mission scan. Initially, a fundamental study was done
using spherical phantoms and good results were
obtained. Next, a clinical evaluation was performed on
28 pulmonary mass lesions ranging in diameter from
0.8 cm to 8.0 cm. The tissue fractions of the mass
lesions were obtained by a %Ga/*®Ge transmission
scan, where the tissue fraction in the back muscles was
assumed to have a value of 1. The tissue fraction of the
surrounding lung field was subtracted from that of
each mass lesions, and the net tissue fraction was
thereby obtained. When no correction was required,

the tumor/muscle count ratio (TMR) became higher in
proportion with an increase in the mass size. After
performing a correction, however, no correlation was
observed between them. This method was both easy to
perform and reliable, and it is thus considered to be
useful for overcoming the partial volume effect in
pulmonary mass lesions, although an underestimation
may still occur in cases with mass lesions either near
the great vessels or the chest wall.

Key words: Positron emission tomography,
Transmission scan, Partial volume effect, Pulmonary
mass lesion.
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