(R =)

297

Single Photon Emission Computed Tomography (Z X %
FFATRRIE D 7230 D FHEE O BRES
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' Single photon emission computed tomography (2 X V FFAHEEZRET S HiEL LT, #HEkEE2E
T b NCERRIICRE L7, FFAEAIT, EA00iT, FIPWRo FPRERER L BAR 7 2 VEHEK
THEY, ThIZBR7 e VORKEHMEHTISZ LItk > THEL. £87 7 ¥ P2ERIZBWVWT,
7 i 4Rk 12/100 ORIAEE LAy 72 75 v v FREZ TV, fifE2HE THARER L BAL
R7 e VEEBEREH LI L5, WEAHITERHEE 0ER 247 UNIC T & o, Z ORERKEIIRER
277 v b AEBBILIEATOE bR, BRI EFAONESHT, BEOARERE HELLUIC
thiE L B (p<0.01) iz#EEIL, T 1,087+£192cmd L 72 o7z, JRAIRT SOEEH D R THIE L 7R

EARL, TR, 5 -omiF, BRI UFEBHTER

BIUIEEBHRBHEFRFI CTREFKE L o7

L T C&®IC

A OMER, S X URBEFREIC
BT HHAREE IO, HAFAEY ) oM
B, D 5 v a0 RE, RO BB kR
DEERLIZEZE DS, 0k, FEEOE
SEE E LTEROFERRA DN TE . &
T, X, B E R EHERIM TR T X BT
WiE G2 FIRAT 3 FErAY b h, T oRIERE
DEWZ EBRRESHTWBID, Lirl, Zh
B D PTG FREMT R 0 B30 % 7o R E

F DRMTENICHEL TR Y, BOaREDR
(partlal volume effect) 33 & ORI B Iz -5 <
NERENSHEE L 12519,

ZIZT, ThOOMBERYRRTIHELLT,

* GEBE TR FRB A AR
B EInRRRSEYREE
o Al BRFEFIMSARE =
=Zfr 5848829
BIEWZAT I S94F1 R 130
BRERSE : A BHHAXETR 3-35  (2453)
Al B — R R oA
il B & ¥

(p<0.01) iIc K& o722, BIEES, FFHLE

single photon emission computed tomography (A
T, SPECT) ofFHlitkicis i 2 ERF A W
ET 2R LR R L. 7, EEIFR
IR RBOFAEREZNEL, T OMRKIE
TR L.
L. &b UIzHH

SPECT ¥:& 13, RRHEREEZR 0 KBy ~ T Vil
2 5 (Siemens, Pho/Gamma ZLC-75) L ¥[EZ
@%—ymﬂﬁﬁ(%@,vy%ﬂyymm)&
FERL. F—F8BRE, 74 Fr_XvBIW
E%zh=h 140keV, 20% & L, LiEiEo EHE
%W%%W“EWN“%KNNN%ﬁfO%
P Lie. 7F—x 0, [ % 5K 64x 64 Ol
£+ 64 O T AP B2 & Tl £ TA+HAI
EEh s —HOMEMGRIC X L, 3 Sorenson!®
DHEIEBZRINFBEZITY, ZOBRAL—V Y
7 b Ui Goris 51D ¢ interpolative back-
ground subtraction (BAF, #EM Ay s 59
KBREEZIT- 2.

RRHAE, FEGOBERHEE 2 0L
Ry VOEHEHETEY, THhICBEMLR” v
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DEYREREH T THB. ToBE, FRRET
¥z, —HEHOEE G IOV T OEREF+ X TH+

SICAD 120KE BEALHEBREREL, 0
BEMEL Tk, BARZ £ o FHE45E,
FFFIER v v o BT R N TE IS EE % X RIRIR
O & T WERALIC ki K & 2 B0
REL, ToFkEZOBREFRE TEH - TRk,
¥, BALAR 7 e Vo EYRERT, FiTicl0~
20cm B L TEW A D PmTc BERROFEET £
TR KRR A b BRI ICEII L 72,
EREORAHCAWZRF 7 7 » b &, FE 1,325
mlDRY =F L L RIREIZOMTcO4 0.5~6.0mCi
24t 1,000 £ 7213 1,325 ml ok E AN TIERIL
7= (Fig. 1a). 7 7> F L EBRIZ, ZhiRET—
TNVICHEEBR W IZEE, 9mTc-04~ 0~3.0mCi 25
LRI0I DDA > TeRY =F v o RKERICHE
E LA (Fig. 1b), b VIRE T — 7 VICH
EENTTF—7 ik R#HMIC 4om BE L7
BOBEUET TITo72. Z2hoH7 7 v b AERD

21 % 4 52 (1984)

(Unit:cm)
ke 28 |
17 4 N :$
[ \C—o |
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12— T
d b
Fig. 1 Liver phantom set upright (a) and lying in a
tank (b).

b, AREHICH T 2RERT — 7 MELEER
», BIEMHEL BT sRTFERILE.
ERERMRR S, 9™Tc-7 7 L& 3~6mCi THT
SPECT #{7-7- BE D NCHEKZWORE L
ERAT 31 4] & BREATEHE 50 4] (OB HERT L 36
B, BRIBHERTEE 14 6 OF 81 ERZHR L L
7z (Table 1). zh b fER 25, EFFOEHL
KT RBOFFHEEE RS, RUEEOER
RORTRE R & JERSEE 2 MRt L 7.

.
a

Ww2e u IH TESTCCT109. INM

.
A

W2e u IH TESTCCT186. 1IN

(]

Fig. 2 Comparison between count distribution of tomographlc image without absorp-
tion correction (a) and with absorption correction by a coefficient of 0.10 (b).
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Table 1 Subject

Subject Number
Normal liver 31
Chronic hepatitis 19
Hepatic tumor 14
Acute hepatitis 6
Fatty liver 5
Liver cirrhosis 4
Congestive liver 2
Total 81
. & £
1. Emrost

1) LR 7 o EHKEH

AR 7 eV o—00EHRER, HEEikeR
RAgIZ BT 2 D 9T BIE AN b B 75 3
ERY, ToMomEFERke 1 2m ik cBmo
FRIFFEEREZ B> T, 0.6cm & B L. HiL
R ENDOEYRERZ OfENS 0216 cm3 &
L7z,

2) HAPLAR 7 & AR e WA IE

7 7 v b LTGRO SR A, R IE
BT bRWEAITPRE TR & v 209 |l
B Do T2, BIHIER I EREKE K&
{FBIENZ 03I L, FIELRE 10/100 ic
TS%UMUTF & o (Fig.2). =2 T, EAEMK
1,000 m/ 7 7 > b Ao THEW SR i o
BRHIR & R BLOEIRA & BALAR 7 v VTR R
BHEL, RIHEORERREECEX 2 ELR
Nl T2 L, FFRNRERFEUIHET G E 2 ki
L THRERS 2 S0 bk iz, = DER,
W O REFEE G & O RIERTEE RN IE
Al 120 1~28 90 S@KRHE S hicdd, WINEIESR

Br K& T 3I28E- TEAMEICES v i=(Fig. 3).

finss, WUHIEREE KEL T2 LREF—7
N FEWTH DRI D FHEE SO Zh L T
BOT EMETRL, HHOZEIIFMIEFRE 10/100
THIE L 72KERN 7 7 v F A BIZB W TLESEH
7% L otz. WRINEIIER OMEETGRIC R T 2 £
OOz Xd BEHEEBL, BEAKRs &
NOEEHEEEET 2 0BLERORES

T
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C—
-
a6
= 1
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—o—
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Volume (x10%cm®)

r e Extramarginal ROI
- x Intramarginal ROI
[ . . _
0 5 10 15

Correction coefficient (x1072)

Fig. 3 Effect of absorption correction on hepatic
volume measured with a phantom of 1,600 m/.

HBERF LI, ZofE, 770 badr~n
DOFEBHEIZR W T80 v— 7 e HENSMH
A B EIR & BRALT 2 T IERE R /N &
{T&, ¥flifficholz. o7 —# UFRSELM:
ERI-ICLIEO Z0FEIc L2 7 70 F A JE
AR £33N BECEEHERTIBE ok,
3) WEREEE Sy STy KRE

7 7 v b AfEETR O 2 RS X B NERER & 4T
RER D SRR A HE L B B o ERKE O
#ix, Fig. 3R+ LK, RIHIEDTRE & 13
SERAMRICHI 10 & 7o T2, = o ZE i AR
9mTec 2B A L7277 > b AEERT 9nTc Hie
ERMT 212> TE bt RkEL RBHHAETRL
e, TORRLY, AmEH ORERMHEKFEE
LG ARG ELIn Ry 2 V'35 9 o
BREWLHETL.

2T, REMHBOREICY Y, —H O
MIEICHIIR Ay 2 750 v RRER T2, %
DFER, HEWBEDID Ay 7 759 v FEHETE
BYTiRiFFELhoz. LT, NREEFHW -7
7 v b ARIEEH T $H O WU IE LT Stk iz
BUWTLHALHIREDL, N> L ORIERE L
DEN 5% AT 7> 7 (Fig. 4. fn 2T, HE
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Fig. 4 Effect of back-ground subtraction on hepatic
volume measured with a phantom of 1,000 m/.

BEOEBFRLEFTH BN EL hotz.
fth5, BRI JE B o IS AR HElTE 2 &
— BB ET RNy 2 S5y FUB R T 12
A, REHEOVHHE T ERAEE L RO B %
JLiz. Lvl, 2oy 2 759y FBEER
LrohnER sk & R TRIEME O BERE A 1.5 1%
K&EL, FHRUBEFEIVERETD - 7.

4) RA—=V IO

EfE7 7 v b ARBRICE W TR EQHE# 12
9 EAL—T L e 1 EET 2D 503255
A2 L—=U v 7% L [EfT- G A ONERH & ik
Liz. ZoOREE, WEME ZoEHRKITER L
— YU rERTRE—E L.

5) MERMHEBEORE

F—2BEBmPICT7 7 v b A EBE LI EOR
EREZ, TRoRET —# 0B GHECX > T,
EABEL Y AU BN, ZoEHF
B3N UTTH o7z

6) FEKERER X ORI o B

BB E 0.5~6.0mCi 12 2 2B A0 HIE
BRI, TRORET —FLMEEICE-T, »
FTRLERBLOEN L3Y NI E o, £z,
BERHSHESE 3mCi L L, F— ¥ BB &R
FRZ L oRERHZ 108 L 20 BicE X 54

21354 5 (1984)

OHIEED LFEER L RKOREE R~ L.

7) RARNERE L RERIES ik

HHE 7 7 o b LAERRD O EIARREE RGN
RSEE, TERORET — 7 0EkER L UHEHE
IZ& o T, MERTE O FIEVBEERMDI8~1047;
LY, TOEEBRENS L3N UT LR oTz.

Bl 7 — & R, IR & fIEREK 12/
100 TIT - 72, ®MEMlAy 2 75 v FBRER
FH 2L Thole. 2L—P UV RIIEREICE
L2722, ESRASICETE G o EE 2 EI
BBHEH2 HmAr—Y s E L ENMA .

REFEHEL LT, REFREETEEto
T 2 ks L, BEROBRETTEED
BRI DEEL, ERBAIARZ oY HE
iR v ol o 8070, ¥— 2 FHET H
TNSELESE»SDEE L. kB, RUEED
F— 7 R L OB HICE L 7R R A7 15
STholz.

2. ERERRYTRET

) EEFOETE

TERAF 31 FE6 (4ElS 5624123 £, & 160.3+
8.4cm, {AH 55.4+8.8kg, JES T LANBEEL
To kSRS 1.58+0.16 m2) D fFZFE 1 1,087+192
cm? LHIE & ik,

FIEFNC D\ THAFE & R & O BIfR & 78
ARIFER, WE O RICHEBERE 0.844 0 HE (p<
0.01) oA ER® bz (Fig. 5). F7o, £EH]
OHEFIGEEIAEL ofliczh ZhiaE
17300.799 £ 0.797 THE (p<0.01) DiEE AR L
7z.

BRI PIZESE LWERR I W TFAE L
ER L OBRZRE AR LS, T08L Eo 5 E
(4EHS 72.24-0.8 2%, (AR L 1.45+:0.07 m2) D fFE
% 89877 cm?® X 55 BELT 0 6 fEf (4EHh 46,7+
10.9 £, (A& EH 1.47+0.06 m2) OFFEFE 1,019+
96 cm? L H_RTHZ (p<0.05) iT/h&Ehr oz,

2) JFEMF R

LREATEER SO EF TRIE L IFEME 12, &1
BThrRREOHEMETR LY, &L L THEE
LoRMiCBIE VWA Hix 2L (Fig.6). 22T,
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Fig. 5 Correlation between hepatic volume measured
and body surface area in cases with normal
liver.

R DR E RO THRETOFEROLEILEFE
i+ BT, FIEFNZS &2 0 EREB IR
THEERTARECHERAHEE -2 LT,
HIFA#) 2B LE. 22T, ERFAREE
LEREFFEFATEONITERE (v) & hREHE
(X) L DEIREL y=—480+995x bRz, =
OFER, HFEHIEAMRR, BEHFs LU -
MAFCHLMITREL, E7BMFR LIFEE T
LEE (p<001) ick&Eh ok, FEETRAEE
(p<0.05) 354372 7> - 7= (Table 2).

—%, BHEFREZ S v 273 +—¥0 R0
BT X VIEBHE O 7] & FETEBHE 10 1] i< S i 72
LB, HEEBEOLIFERE (1.241£0.24) 13 IHES)
Mozh (1.024+0.14) X v AE (p<0.01) iz k %
ol Eie, FEHEONFEEIERFO =
NEFE (0<0.05) Ehmh oo, fF, FFEE
28175 IFEBIFNEE O H o 7ok & R iFHE
BafE 2 i & FF O 0 HBIE D & - T IEEA KR
BE1HTHLMNE L, ERFERE2H TR

A
°
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15 p
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E ] 4 *a d
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Fig. 6 Correlation between hepatic volume measured
and body surface area in cases with various
hepatic diseases. (AH) acute hepatitis, (CH)
chronic hepatitis, (FL) fatty liver, (LC) liver
cirrhosis, (SOL) space occupying lesion, and
(CL) congestive liver.

Table 2 Comparison of values of ratio liver volume in
normal and abnormal subjects

Ratio liver volume
Subject

Mean S.D.
Normal liver 1.000 0.085
Chronic hepatitis 1.127 0.219
Hepatic tumor 1.097 0.196
Acute hepatitis 1.326 0.244
Fatty liver 1.581 0.393
Liver cirrhosis 1.013 0.184
Congestive liver 1.481 0.384
FEEREL -7, 2h b SER & MFEHEOM

L 7-fFHfEE R X CREEA 1 Flod 7 ERD
FeRFAFE (0.97£0.18) 13 EBMATE T ER O ZTh
(1.2240.12) X Y HE (p<0.0) Iz/h& o Tz,
3) EEERRIEICEIT 3 MBS

FRHORF SO FEGIF 4 PP AEZESMUR 7213 2
[BOBERIERRSH Y, FEIESMU L IRHREER
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HA o e FRRERE R E 7272 1 DO BLE
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X7, BMIAR 7 Vo FEHEGT, BlEEEx
THEOERZRE L 2HA, ERFTFEYE £4%
DT, WA T 6, UTORBI 2R L.
Ll, SHYRED S 2RWAF T £7% ko
EE»DH -7z,
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FFAR I ATHLR o IR i, 28, © -ifn, R
HRBED OIS, SWHRED BV i3hRME I X
> TETS. Licdi>T, FEHENHECHE
FThiE, ZhOREDRRENERML O OISR
MGt 5. £k, EEMOFEEREZ R
FTB5ZLICX-oT, MUFAREYY oMo
HEBETE Y. ZhLOHEREIFEHRZED
BRIC X BT REO B L2 3T 2 5 X i b FH
TH55.

FFABOE L LT, XHCT 2FHALE
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BIIIHRHRENKEL AZDRENKETFOAD.
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—75, BEEWEEEZFIA L 2RIE S %% Rasm-
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TEL TV 32, RS ORI
DORERICIE, BREOTIFICHEES N D KA
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FEPELBWREARDS.
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R 72 5 vk CHERME WIER E B F o hvle, +
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B LT EIURELARY, BRRIKEZSER
TEOYLIN L oz, Zhb O X4 CT
HECTORENY LHERTRERNLEE X

AREEDKEE & AT 5 KT I NRERG
BB I OHBMR 7 tVHOBEESETH o 12,
Rl O BLEHRE BE AT R B o HGEL 72 b DN
BN FHEICE S Ny 2 75 v o FiCiR
MEhiz. 2Oy 2 7590 REFRMICHKRE
T57—2MBHEELT, DFHYvyFS774 T
FTTELFIHERTW S Goris 51D FHREIRIA
v 75y RREEVLES TH 272, 20 Ea
— 4 —2 X% ZOEGT — 7 0, BAEG
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B BRI o FH k& o M THlifilic X 5 FE
BEEZFHEL, ZofE2FEFENE» SBET S
MBHETHD. ZOMWBERRFAv 27 750
R O ZEEh 23 LB B 2 R IS B W THIR 3
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Ex2%.

BNLAR 7 & VEHR O BER EE ST R
WA Bh & BT R O IHIE I TR < B S e,
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HELLTHEET A LItk VFRIT/h&El T
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TEFIR S o 72, ZHIIRHIFF O JRFTAFHREED 5
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4 B0 AR TR e IEH TR & 4% L
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b OFERIIARREE O BRAA Al =R L
TW3LE2 3.
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TIEEE LIEFHR L O THEZE R Lz L
B RIEEL, BRERBEDOUEL E0RE
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IR L, AT oRREEx.

. FEFERELWImEE T2k, ¥
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2. REOWEREZ 77 bbb ERT £4%
BT, BERET 6% UTFLkorz.
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EThoiz.
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Summary

Evaluation of a Counting Method for Liver Volume Determination
Using Single Photon Emission Computed Tomegraphy

Kohei SENDA*, Kouji TANAKA** and Sadayuki SAKUMA***

* Department of Radiology, The Japanese Red Cross Nagoya First Hospital
** Department of Nuclear Medicine, Tajimi Prefectural Hospital
*** Department of Radiology, Nagoya University School of Medicine

A counting method for liver volume determina-
tion using single photon emission computed
tomography was evaluated experimentally with
phantoms and clinically with 31 normal and 50
abnormal livers. Liver volume was fundamentally
determined as a product of the quotient of total
intrahepatic counts divided by unit voxel counts
and the life-sized volume of a voxel. Total intra-
hepatic counts were measured in a region of interest
which included every boundary of the cross-
sectional image of liver. Unit voxel counts were
obtained as average matrix counts in the region
enclosed with matrices of 809, peak isocount on
the cross-sectional image at the level of the portal.
Phantom volume determined agreed with the actual
volume within 44 % when the image was processed
by absorption correction with a coefficient of 12/
100 and interpolative back-ground subtraction.
This agreement was recognized even if the phantom

was moved 4 cm along body axis. Clinical volume
measurement was reproducible within +69%. The
mean liver volume of normal cases with a mean
body surface area of 1.58+0.16 (S.D.)m2 was
1,087+192 (S.D.) cm3. The volume was signi-
ficantly (p<<0.01) correlated with body surface area,
height, and weight. Abnormal liver volume cor-
rected by body surface area was significantly (p<
0.01) increased in cases with active hepatitis, liver
congestion, fatty liver and metastatic tumor, being
within normal limits in cases with benign tumor,
hepatoma, and chronic inactive hepatitis. It is
concluded that the method makes it possible to
determine the volume of normal hepatic paren-
chyma under no influence of partial volume effect,
boundary recognition, and patient respiration.

Key words: Liver volume, Counting method,
Single photon emission computed tomography.

Presented by Medical*Online



	0297
	0298
	0299
	0300
	0301
	0302
	0303
	0304



