(m #)

1367

R DAY — S D@ mLICB§ 5 —id %

TH R

HR BE
HAX—E* 5% 5

FEOmBT B4 B

BE HEERGZHICBCTT A Y =7 RD HHORY—& L) REOhIC HE A AFRFSH 5
WCITREER B E BATVWS L EZLRD. L, ZOFRRIINETHRE LavE $EMEN LBl
TLAOHMINATE TV AVWESICEDbDRS. ZORE~D—>DT7 Fn—F L L TARY—S & 8fEb LE
RIS KIS 5 HEEERLZOT, BiEL. Thabbo ) vy 7 AF—F2L L TEXLNREGRO T n
T4 =Nk i, BMiATFHE TS 2 RORTAIEEAERL, 2 a—F—C L D BGROBITEIT
Sl KFEHMO T a7 4 — 2L TEONS E3 % H % 3k (H variables), Mif Jm & V AR (V
variables) L EFL, MEKE bbHS&%, H+V @ (H+V analysis) & U TRIEER 33 MA EHL
7o ik, H ¥, VOERE KT EEIcH o 258 % HY ##4r (HV analysis) & L, Z o8y, 211
OIFEZER L. Atk RIBHRICER L2oRE, AY—SERLLICE—EFENSY 250 hv v FEALE

DFMARLET D 5 15 ¥ O KRR AE S h .

I E

74V =7 (RD & v B E Wi o 2 W
KEWT, LELERY—H5VW3ARE%TH 5
EEbNB L Nb 5. BERY & &Etmic
R+ 5 4L LT BmMIicRE SN 5 =K
Fok, MEBREBETRN Y L b LN T L ICEEL
+5 keEor, Wik e 7 A LV EBIET S
—KIEFTENEZLN B 2D, wFEh L REMIIC
ZLV. FERYE—- SR VDICERMICHETT 5
DOV TEH IR ETIEMICEE SR TY
ruwioricllbhsd., 2 T—o2o07 7 rn—F¢L
L Thhb VRO ARG — & & E R
ZTHEORBERRD LT L. R —& % E
RINCEKHRTHHHBEL LT, EEMiciEe 2 b S
T NIRRT 7 A F ¥ — W, KT — ) R

* HACREHURR BN T ZERTE
ZffI6042 1 5 H
IRt D 60 4 4 1 30 H
AIRIGER @ lf it 2BEET 4-1  (8980)
FACK F R B JE T F
B OB K

Bris &9 20+ 52 & bR Ledd, #RARR
LT & Y iR TR ARG T 2 L
iZL7z. Thbb, EgpTF—22<br) v 7 2T
— 2L LTHExETHY LN T T AL ED
LiCARg— S e RbTRERERL, fH—5%
el L.

II. A/ i*

fRIFET IV
M E F AL 3 EgRO HBEA Y e Th B L O &
RI izt E2x, thz 64x64 <Y v
7 ZIZHHEIL, BiFE (7 Bk ) 3G,))
xS Ly b ay kT BH <Y v R
F—4 (ay) KO EfT- . Bk &R T 18
BB IUORE—ES0fEELRO LS ICERE L.

1) LR OESR

BRI N ) v 7 2T — 2Tkt Ul KR
X, Y EEZOMFE Fig. 1l 0L ED .

T b bl (1, ) odulbi XY #EEZ o (1,
D et &, ap @ #% () oL RIics
FaHETHY, ZhiE X=j,Y=iDfficE L
& Lie.
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2) WRERTIRE
WO T L Mg o fiff 2 AREA i # Hi
frcdb Uil LORERE LX, LY &, Zh%
NEH LK. BilgREBRT 5~ v 7 20F0
fx 1, Bloks I L FhiE,
LX=JJ+1 (1)
LY=II+1 2)
D% 5 5 (Fig. 2).
3) K-S o
By AT RO FAGRED D
LLERL, 2olnE (XG, YG), %o
% Dg L LT:A(Fig. 2).

G=G'—00" 3)
G'=(XG’, YG) )
XG'=(XX a;*)) /(XX aip) (5
YG'=(ZX ajy-i) /(XX aiy) (6)
DG= (G| %)
L0 XY BEFEON L E, 07 (ko

DEFL, 0L 0”285~ Fak 00" & LE.

SEHER, Thbbiffory s FFu7
FTANEVITZ EICH T v MO AIEOR,
Thbbt =270 Ni(0=Ni<32), 77> by
oL BowE & oz Cik, 1L wH o B Xij,
K vk MACE &z o8 XMAPI 5 X ot
PofitidE HWi #:Rw 72 (Fig. 3). w774 1T &
iZh s voafiollgoVgoEs C L LR o
TIERRE Xi 2RO X D ICEHK L.

Ci=}; Cik/2Ni (8)
Xi= Y Xik/2Ni 9)
2L ik k=1 X9 2Ni Fcofiz £bT.
YL EOERIKT- S0 7w 7 7 4 VT LT
sk 7=z & a6 H & ¥ (horizontal (H) variables)
LASIT . RIRRICHI S & it 2 R T B HE S
BOHT L T e TrAN, ThbbFE B
L Tk 284 V A% (vertical (V) variables)
LA, s ofEEE N, G, Y, YMAP),
MAC ), HWj © & % (Fig. 3). #% 7= TNI=}] Ni,
TNI=2 Nj L L C, BEEEEOALY—SDFE
BROBEHRICK VEFE L (Fig. 4). Z Zic D3k
FighkidjiconTtoftEb+. HERT®E,

22 %9 £ (1985)

o I 2 3 i x
T T T T T =
I B a 1.1 a‘l,? al : )
RERES
B a.l.l
N 5.,,
IMAGE MATRIX
all.“

Fig. 1 The relationship between the XY coordinates
and the image matrix.

AREA
LX

LY

G = (XG,YG) DG : |G|

MAP = (XMAP,YMAP) DMAP = | MAP |

Fig. 2 Definition of indexes for size and deposition

characteristics. AREA: total number of ma-
trixes on image. LX and LY: transverse and
longitudinal lengths of the image. G: a vector
simulating the center of mass. MAP: a vector
showing averaged position of maximum count,
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COUNTS

COUNTS

MAC,

Cik
Xik
XMAP;
MAC;

HW;

Ci = E Cik/ZNi

X; ® E Xik/2N;

COUNTS

MAC

VERTICAL PROFILE

Cj s EII le/2N,
Y; =Y
|

j|/2Nj

HORIZONTAL (H) VARIABLES VERTICAL (V) VARIABLES

Fig. 3 From the count profile of rows, the number of peaks, Ni, vertical difference
between the maximal and the neighboring minimal values, Cik, and the horizontal
difference, Xik, were computed. The maximum count of the row, MACiI, its
coordinate, XMAPi and its half width, HWi, were also determined. Ci and Xi
were the average values of Cik and Xik, respectively. These procedures were
named H variables. Similar procedures were performed vertically for the column
and the variables thus obtained were named V variables.

N(H)=TNI/II (10)
CM(H)= Y (Ni-Ci)/TNI ¢8))
CSD(H)

=4/ (22 Cik?/2TNN)—CM(H)?) (12)
CVAR(H)=CSD(H) / CM(H) 13)
CL(H)=(2XNi-Ci)/II (14)
XM(H)= Y Ni-Xi/TNI (15)

XSD(H)

=/(T 2 Xik%/2ZTNL)—XM(H)?) (16)
XVAR(H)=XSD(H)/ XM(H) an
XLH)=2X Ni-Xi)/II (18)
ANG(H)=CM(H)/XM(H) 19)
XMAP'= Y XMAP/’ /11 (20)
MACH)=7} MACGi/II @2n
HW(H)=3; HWi/II (22)
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BE¥

VBT AR OEL LT, RN
(V), CM (V), CSD (V), CVAR (V),fCL (V), YM
(V), YSD (V), YVAR (V), YL (V), ANG (V),
YMAP’, MAC (V), HW (V) 2 @& L 7. AL
EETNIRE— 2%, Cdr v o b, X, Y iR
HEfE, XMAP, YMAP (3 kh ¥ o b OfLERE
B, MAC 3fkr vy ME, HW EEiEz &
Rt 5. EEPOFEMITEY, SD &R
Rz, VAR 3E R EERL, H) 1T HE¥ %,
W) 3 VEEHREREDLTWS. BRI TV b
OB 54 XMAP’, YMAP' L ) MAP ~

1370

22 49 3 (1985)

J FAREEL, TORSE (XMAP, YMAP),
%éiﬂgi DMAP & +h kR 2385 3 % (Fig. 2).

MAP—MAP’ —00” (23)
MAP’ = (XMAP’, YMAP’) 24)
DMAP=|MAP| @5)

H7ZE L VRS bt 30 0 REN & 3%
&h, LoFREFTIHEEIEL>LET, 33F
OERICIES L fETEEE H+V f#dr (H+V anal-
ysis) L 431} 7=.

EgOAKFEES MEXKEFICF T dbb
HTEHE T 5T HY #2477 (HV analysis) L L

H+V ANALYSIS

AREA AREA
LX LX
LY LY
X6 X6 HV ANALYSIS
Y6 Y6
DG DG
H VARIABLES i
R B »{N(H) LY
X6
MEAN CM(H) XM(H) YG
Gi ki === STANDARD DEVIATION -#{CSD(H) XSD(H) DG
COEFFICIENT OF VARIATION CVARCH)  XVAR(H)
LENGTH (SUM OF X{) CL(H) XL(H)
NCHY)
ANG(H) = CMCH)/XM(H)
CM(HV) DM(HV)
XMAP, XMAP CSDCHY)  DSD(HV)
MAC; |je sssesreemmitEasRsromenaanseme »1MAC(H) CVARCHV) DVARCHV)
HH,  |----moemmmmmmmmme e e HWCH) » CL(HV)  DLCHV)
vV VARIABLES ANGCHV) = CHCHV)/DHCHV)
T >INV
XMAP, YMAP, DMAP
MEAN CHCV) YM(V) MACCHY)
CyroYsr| === STANDARD DEVIATION -{CSD(V) YSD(V) HWCHY)
COEFFICIENT OF VARIATION CVARCY)  YVARCV)
LENGTH (SUM OF Yjy) CLY) YL(V)
ANG(V) = CMC(V)/YMCV)
YMAP, YMAP, DMAP
MAC, MACCV)
- HHCV)
Fig. 4 To evaluate the unevenness of the whole images, H+V analysis and HV analysis

were definded as follows. H+V analysis; the indexes to be used in calculations
were derived from H variables and V variables. The total number of indexes was
33. HV analysis; similar calculations were made by using the indexes derived
from the combined rows and columns. The total number of indexes was 21.
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(HY) 24 L TR L 7e.
N(HV)=(I-N(H)+JJ-N(V))/A1+1J) (26)

CM(HV)=(TNI.-CM(H)+TNJ.
CM(V))/(TNI+TNJ) 27)
CSD(HV)=

+/(TNI « (CSD (H)2+CM (H)?) + TNJ -
(CSD(V)2+CM(V)2))/(TNI+TNJ)—CM
(HV)%) (28)
CVAR(HV)=CSD(HV)/CM(HY) (29)
CL(HV)=(I-CL(H)+JJ-CL(V))/
(I147JJ) 30)
DM(HV)=(TNI.-XM(H)+TNJ.
YM(V))/(TNI+TNJ)  (31)
DSD(HV)=
+/(TNI - (XSD (H)24+XM (H)2) +TNJ -«
(YSD(V)2+YM(V)?2))/(TNI+TNJ)— DM
(HV)?) 32)

N1=BP(2)
00 40 J=1,N1

J0=J0+1

B8(J0)=A(J)

BP(J0)=J

BS=SIGN(1,AD(J))
T

B(JJ+1)=0
NP=JJ/2

DVAR(HV)=DSD(HV)/DM(HYV) (33)
DL(HV)={I-XLH)+JJ-YL(V))/
a1+173J) (34)
ANG(HV)=CM(HYV)/DM(HV) 395
MACHYV)={I-MACH)-+JJ-MAC(V))/

dAr+3n (36)
HWHV)=1I-HWH)+JI-HW(V))/
I1+1J) 37

HV 217 CE % 3 5o Lo+ 5 18
3L REY— S oREIEEZ b b ¥ TRGER2IE
<& % (Fig. 4).

4) HELOME

Rz o EGE TIREEL BRI
AU P BICHERECE L CHERERTI LA
VETHB. nvy MBELTE, D) B&RoFK
Ay MER—EIZTBHEE, 2) EfE HEK

00 80 J=1,JJ

FB=ABS (B(J)-B(J+]))
SB=(B(J)-B(J+1))
FBP=I(BP(J+1)-BP(J)),
SBP=(BP(J+1)-8P(J))
30

NP,FB,SB,FBP,SBP,

PRINT "ERROR"

B(J)=A(BP(9)-K) =
) BP(J)'Z*BP(J)-K2*1|

60

C

Fig. 5 Flow chart of the subroutine “UNEVEN" for analysis of unevenness of images.
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TOWHELE YOG h v & —EE CCo iz
THHEREREZLND., HE LS v S50
TRWTFhE LBIRT A2 LN TE 5, AL
TR EROBN Y 720 o RIFERE* —EH
ZHE—FT 2L WO BRTHEERIRT 2z LicL
fe. ThbbFEE{GO—EHZEY Y OEEGH Y v
r CC %

CC=(total counts/ AREA) (38)
LIEFEL, CCo 2 —EHEML L THE RIS
BTh v M+ 358 CC/CC 2R L
THEELTSZ Lic L. &A% Tk CCo %25
IZERE LT,

R I B 0 B B RIE LKL L e, T

HHA-PA/Z.0

\ /

0
XL1=JL
YLI=A(JL)
XL2=JL+1
YL2=A(JL+1)

22 %9 5 (1985)

b G, MAP, XM (H), YM (V), DM (HV), XSD
(H), YSD (V), DSD (HV), XL (H), YL (V), DL
(HV), HW (H), HW (V), HW (HV) {3 FEifg o4,
Wik % 100 i Hi%Ek L <, 100/LX & % v (X 100/
LY # U THRMBERERDZZ LITL.

5) ¥7—5

U EICER L@ ERD B D OF T A—F
v “UNEVEN” L “HWIDTH” Ic5& 74 — b
S VvEEBI L3N K% Fig.5 & Fig.6 iIT;RL 7z,
a) + 71 —F> “UNEVEN”

—DODHY U TR T A NE —RITGE S A
64) KR ViIAHR, TOBED 5 EH#E1rDLEDES
AD (D) 21ED, ZoHBHEIC L Y, WK, &

ﬂ CALL PRODIS(XL1,YL1,XL2,YL2,XL,HMA) |

3
XR1=JR-1
YR1=A(JR-1)
XR2=JR
YR2=A(JR)

0 J-KZ.G"

X1,Y1,X2,Y2,Y

[x=((x2-x1)*(¥-Y1)7(v2-Y1))+x1]

X

EXIT

[RODIS:

[[cALL PrODIS(XR1,YRT,XR2,YR2 XR,HMA) ]]

HW1 (K)=XR-XL

$60

Fig. 6 Flow chart of the subroutine “HWIDTH? for analysis of unevenness of images.
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N: NUMBER OF PEAKS

< . !

@ SM(-) N(HV)
O sM(1,1,1) N(HV)
® sM(5,2,1)  N(HV)
A SM(5,2,1)  N(H)
W sM(5,2,1)  N(V)

1373

SM: SMOOTHING PROCEDURE.

1/9

1/9(1/9 N/17R/171/1

1/9

1/911/9 R/175/17R/17]

19

1/9(1/9 1/172/1711/17]

SM(1,1,1)

SM(5,2,1)

LUNG PERFUSION IMAGE
NORMAL SUBJECT
POST. VIEW,IRT. LUNG

1 1

0 1000

2000
CC: COUNTS PER CELL (C)

Fig. 7 Effect of count per cell (pixel) (CC) on number of peaks (N) on lung perfusion
images. SM(—); without smoothing. SM(1,1,1) and SM(5,2,1) represent 9 point
smoothing procedure to the original data weighted with different values. N(H)
and N(V) represent the number of peaks derived from H+V analysis. The number
of peaks for N(HV) was derived from HV analysis.

MEDEF] B (J0) &, Zhicshis 3 5 L K E
DELF) BPJO) 2 L. ©— 7 3% NP
Hi2thzbhs, G BEIBAERER &
ET5YAOMETH Y, R B HEKREFRIT NP,
FB, SB, FBP, SBP T 5. HiRnEHRRK L 7 r
75 AROEREOR}IGIITERO LB Y TH 5.

7ciZL, FBP, SBP i3, ¥R\ 2T+5 7w, %

NER2HE, 4fEFLIfETRkDBZ LTl
NP=Ni #7213 Nj (39)
FB=3] Cik 7213 X Cil (40)
SB=3 Cik? %713 X GjI2 (41)

FBP=3}] (2Xik) £ 7213 X QYj)  (42)
SBP=3 (2Xik)? £72i3 X 2QYj)2 (43)

b) #+7r—F “HWIDTH”

Y7 N—F “HWIDTH” Gig 7w 7 7 4 )V
PORKE MA 2REL, v THRAME S 85K
BEET AT Z 0 EiE HW 23k & 2 3
BRERKNERE L, ZOMBEEE MAP 2k

fo. PAERE RS A TEEGEERL, »o
MAP 3HBEHE 21T O I, 2L Tk
Th5. WMROERRL 7077 20 EOH
HIKRDO LB Y THB.

MAP=2XMAPi % 7-iX 2YMAP;j (44)

MA=MACi ¥ 7zix MACj (45)
HW=HWi % 7-ix HWj (46)
EREE

FRLEEBI v~ 2 5* L 20ft G2 v
Ea—#—V 275%™ CH5., KX AX—EL
REVATLILa Y 2 — 2 23¥EL, ZoBOFR
HEF 1T 350 mm 2R, MATEAISAEAE 6.8 mm, 3
BaARONMEREX 7.7 mm Th 5. Tc-99m %
e Lzy 27 LREEX 230 cpm [/ pCi T H 5.

* RC-IC-1635LF; Hitachi Medical Corporation,
Tokyo, Japan

** EDR-4200HD; Hitachi Medical Corporation,
Tokyo, Japan
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Table 1 Typical numerical examples for the radioaerosol inhalation lung images
Right lung Left lung

Total Counts 277,098 259,624
Max. Counts 1,268 1,295
CC; Counts/Cell 456.5040 477.2500
AREA 607 544
LX 21 20
LY 37 37
XG —10.9920 2.4170
YG —2.3020 3.6360
DG 11.2310 4.3660
XMAP 3.5710 4.4440
YMAP 17.1620 8.2500

DMAP 17.5300 9.3710

H-+V analysis

HYV analysis
H variables V variables

Rt. lung Lt. lung Rt. lung Lt. lung Rt. lung Lt. lung
N 1.5000 1.3330 2.0500 1.7370 1.6960 1.4730
CM 25.1770 30.1030 21.4060 25.4710 23.5500 28.2160
CSD 23.1230 23.3910 20.0700 23.9840 21.9380 23.7440
CVAR 0.9180 0.7770 0.9380 0.9420 0.9320 0.8420
CL 75.5320 80.2750 87.7650 88.4780 79.9010 83.1090
XM 28.3510 30.2080 YM 20.6660 23.0550 DM 25.0340 27.2940
XSD 17.2840 18.1420 YSD 13.7870 17.6080 DSD 16.3190 18.2680
XVAR 0.6100 0.6010 YVAR 0.6670 0.7640 DVAR 0.6520 0.6690
XL 85.0530 80.5560 YL 84.7300 80.0850 DL 84.9370 80.3930
ANG 0.8880 0.9970 1.0360 1.1050 0.9410 1.0340
MAC 37.2590 39.4350 41.7850 43.1360 38.8760 40.7130
HW 54.2320 45.5660 53.4750 38.6510 53.9620 43.1770

EffiX 64X64 = Vv 7 2D 7JL—LE—F T TN, REBR 0 R T, AifNic 2-3 mCi ik

22— —ITEH L. ELIF, EHICMENML CHRIZ B L 7.
BR¥+>0hE
HFEH 2 % v L EBIE Tc-99m MAA*** 3 34 s 5 UATAY heo KK. -
mCi #EL T, B TEHIZIT- 7. 57 % MAA %y h
TwY—VRAMZ ¥+ v Tt Te9m 7 L7 T H—-7 /7r7/f/ k—7K.K.
JVBBEM &, BEERT 74P e A b ;itjg:;éi-;l‘éi/ﬂst 02 gen Equipment Com-
WTxzueY—e LTHRECBASER. BA pany, Oakland, California
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. #&% R

LR oFEERACTETFORRAERMERE L
FlZR LI

D RERKROFBLELAYVE

G U I AR I R e R e R M L,
BORERIEIC L b R O A B S5 &
BYELELIAZD, 3X3 <2 Y v 7 RITLEBE
HboFge LTMEZH—ICi 72 SM(1, 1, 1)
LA EBRALIZSMG, 2, 1) 2L
(Fig. 7). fRATHEf13 Tc-99m MAA % % B\ 72 IE
WHAOMIE A * v EMEEG T, Aic—ED
IO (ROD) 23%E L, oM ERM, T4
boEgRoORA Y v MEEELT, CCE2ELE
A O E— 2 ¥ N(H), N(V), NHVY) 0 # %
BN = 0% N, FEEeE oz i
SM (=) e L, R bic X VEFELZY O ¥
v 3 CC 2421 250 L E b id—E IR+
5. FTHLSM 5,2, 1) OUUCEARIFTHS. T
DZ b RIFEHORY—& 25 U 5 ITITRTL
BELTSMG,2,1) ok A L, 64x64
< Y v 7 ZAOWEHFEY =D 250 H 7 o ML LI
EPVETH 5.

2) TOY—-LBRARREv~DEHA
EHEAD Tc-9m 7 L7 I vz w Y — Lk AR
Z % v VHERIZO W TOREF 2 Table 1 iZ7 L,
g BREEx Bz itz

Iv. & o

MESEG 2 HES 2548, oy Yy ok
ENEETCHDI LTV Vv FRAF ¥ UHE{TRO R
SuA FEEORGBTLHALL»THY, THET
T AR ICH X 9 2EEAHE LR D2
BEDERBRIBEHEIZEI VBRI TV FEEDTE
reBbhs. BER—&HEOKT v FEREE
BB, FovIhAFTA v T A=Y avT
vy T 4 —OWEEE BfE LEBY L £ v, Kin
X &Y ERO ARG — S L e RTRIBHER % %1
2L, HHLZYAITI1E CC=250 # v+ /HEE
DEzESFZENmbRlz. 2o Li3FER

DA 1em? Y72 Y 836 » v o b EAEDFHHI
BURETHEIZLEEHRLTWS., 20T EMD
fifio k& &A% 600 cm2 F2EED 2 ¥ + o [ TiE,
Diz &b —HEHIZHK 500 X v s v v L EDE
HRBETHB LELDLNS.

Bz a2 a— — T 554, 64X64<
MY v 7 ZARRBET HHEZ RV, EHFEYLY
DHY v MNERHBBREUEKREL, poOREG—
SEMLDORTDEAPEVPLETHDI LN D
FRELULERMELTL 5. L LEERDOIRE
LHEVRBEYBAENZ L LMRETHY, Z0H
HICE WVARB L TII64x64= b Y v 7 2 B BIRT
Bz riclie.

A EICMFEIi 2 % ¥ T a Y — VIR A
Z %y VG E O RBEGOK D v MRS
KELHPTEZEBITHEL, EEBHEORE—
EVETLHBEL KU b R K L LT
EZELE. BlrdfizxyricB L TR, BE
AREA, LX, LY i3fitio k& & icBfE U, M=
L EBNTG Ry b FE A 0 W
(reversal of perfusion) 2K bTZ L N TEXBLE
2bhd., e y—nNEAfiz®x ¥ TixxTr
Y — L OLERKRE PR L RREICAKBIL T,
ZRZNIRE L BHRE LRI THD L
LTw3d, K AvhniEchbobEHEk &
EEMICENTEZ EAFETHE LEDbhS.
KB D = & < FfiBF i 3k o0 BRI A& BRI O TR AE
TaEACE, NE2FmsMhofELzERbLL,
CM 3Bk Y & 9 BRILER O FHWBES &,
CSD,CVAR 3Zxh 6062 EDEAETRT.
XM, YM, DM 3B & 9 @RECE IR L 0¥
iy 7z BEBE %, XSD, YSD, DSD, XVAR, YVAR,
DVAR ZZh b bo&nflEErsRbLT L E
Zbha. fh, POBLERKEHH-STBIC
X, BRLFELS O EHN AR X BE L T ANG
RREL, &LEGVCIBREILERS IO LTS
Hy 7 &k MAP, MAC, HW % £ %L, Th¥
h, ZTohE, »7y MEBIURBEZRDL,
wmallcERHTh B L EbIS.

REMCHAEROEE DS L Bbh B0,
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EOEENPERERED, E0IEELBIRT 1
B OB L AR ZERICE LD TH Y,
SBOBBTHBLELIL.

V. #& W

THE THEHEZE TAY— S ST EMSEN
B Thol, AL VEK, MKICKESEE
BORG— S ERMICRE T 5 Z LA 7
27z

EHOARE—1F, S hBgEoiEr R
BFHLTW3LEXLN, I THEBOARY
—EDIENEDBEELAIEL TV B 1 EBET
BILBEBOBETHD. ZOISBRBEHL

2249 5 (1985)

Mz, REICK IR, fioiks T
JEL i, BT, BRI, BT & O BRERE
Bicb BRI bDEEx NS,

X &

D BB R BEEES A=V 72HE ILETE
HBc x5 RI A 2 —VILE, HEZFRRE I,
F—AR. EEAWL, BOR, 1977, p. 75

2) RE H:EGFEEGR, B et EE
1983, p. 1

3) Isawa T, Wasserman K, Taplin GV: Lung scinti-
graphy and pulmonary function studies in ob-
structive airway disease. Am Rev Respir Dis
102: 162-172, 1970

Summary

Numerization of Unevenness on Radionuclide Images

Takeo TESHIMA, Toyoharu IsAwA, Tomio HIRANO, Akio EBINA,
Koichiro SHIrRAISHI and Kiyoshi KoNNO

Department of Medicine, The Research Institute for Chest
Diseases and Cancer, Tohoku University

The term unevenness or inhomogeneity has
been used rather vaguely in nuclear medicine to
characterize the radioactive distribution in organ
images. The purpose of this study was to establish
methodology to numerize the unevenness on
images and to find the physiological and functional
aspects included in uneven images. Using the
count profiles of each of the rows and/or columns
derived from image matrix data, many indexes,
such as size, deposition characteristics and indexes
of unevenness of count distribution were defined
and computed. The values derived by analyzing
count profiles of each row were named horizontal
variables. Similar procedures were performed
vertically for each column and the values thus ob-
tained were named vertical variables.

To evaluate the unevenness of images, two dif-

ferent approaches were tried. One was H+V
analysis: the indexes were taken from those size
and deposition characteristics, horizontal and
vertical variables and their respective means,
standard deviation, coefficient of variation and
lengths. Thus the total number of indexes was 33
in H+V analysis. Another approach was HV
analysis: here disregarding the rows and columns,
similar calculations were made for the combined
rows and columns for the H and V variables. The
total number of indexes was 21 in HV analysis.

We applied this method to lung perfusion images
and found that at least more than 250 counts per
cell (pixel) were necessary for the analysis of
unevenness.
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