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BE UEHRIREERIT L FEEEEEEE 31 PSRRI Y v T ST T 4 BTV, AR

12 & % R AR O BRABIE S & E R ZFRE L /2.

9mTcO4~ @ 10 mCi (370 MBq) % #{¥7%, 50 43Rz bt - THEEPEHEGZ 1 7L —2430%,1007 L —
AT E2—FIZANLE. RIFEIOHNBICLVELVHOABRNESEC L 2%ENEEIT-72. EFET
&, HTRBLIUAY 7 /50 FELTED SHAUCRLRE SOMLEEZZEL, time activity curve
(TAC) 2k 7z, BOBOD TAC X v EERE (Ku), i (Ke) 38X U IWGEE (Ve) »3 o035 2 —

FrEMHL.
Ku (3 ER B LIZ LA CIRT L o,

HERR ST 2 KT Ke & Ve i, MEIISUTIRTL,

30 Gy LETERIS L i 2 PR %D o7c. MERIREE L, BTRIY SETROE I ICROBEE A4

Y (7R

FERFRYMERAR > ¥ 7 77 7 413, FUFHNC & 2 MR O BEERE & FBAICFHET 2 nicHR L Bbhre.

L # &

SRS MRS B O U BRIA I B L T,
FHREL L LICEFERRLBRENS ZL0E
<, BWER & L TEo N EE 2L, LT
USHURBRIAR L0 L 5. Z OERIC X
DR HRAEEE 2, BRAERRY v F2 5 7
AL > TEERMICEHMH L0 THET 5.

n % %

SFEUTFST R IEHR 2 WA T U 7o SESR SR R 31
T B (Table 1), 4EfiHix 53~78 5% (FH 67.5
%) T, B, ZIIFITH B, HEBRIEERERA
HiR L CTRBEEICRE L b o814 T, 18#1%
CRELZLoBFTH Y, BEH4SEIORE ~

* ERERRFORE S S
ZfF 60411 A 21 H
R 613 8 14 B
BRI | EUERERITRF AR 5200 (B 889-16)
EE R RS HAE Y H
Mzl E O

1To7-. MEBOKRES % Table 1 (2R,

Im. »* *&

1. ®EHE

EBE, KoxrXF—fHay)2—s&¥EE L
#y<h A IV B (Searle ##) T, F— » I,
MET Y v F 0y 7 1200 (BiEdE) 2 Bvr-.
kg O & PRI CTEE L, 9mTc04~ 10 mCi
(370 MBq) Z##E L, LI£S0H[E, 1Emk % #ikk
WG L. 2 Ea—Zicizl 71— 030807
V—LE—=FT, 1007v—20Z2AfL7Z. = F
Uy 7 2% A XL 64x64 Th D, WEESWEE
KB, RIEEELI0Mcr Uit ABRANKC
BB L THRERRMZIT - 7.

2. #itEE
BoN2250 %ok T, EAETR, ETH
BIXUOARy 7759 FELTHED S »BIICREIL
K& SOBELHER (ROL 8X10 7 L) 2 B E
L, B3O DO total count # f v\ T time activity
curve (TAC) 23k 7. TACOE—2hw v b %
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Table 1 Materials

No. of examination

Primary lesion No. cases
Total 0 <10 Gy 10-30 Gy 30Gy=s

Oral cavity 9 13 S 1 4 3

Tongue 7 11 2 3 2 4

Neck 6 8 2 1 1 4

Paranasal cavity 5 9 3 2 1 3

Pharynx 4 4 0 0 2 2

Total 31 45 12 7 10 16

Count
P 1. Ku=P;*Bx 100(%) V. & x
2. Ke=§%éx 100(%) Table 1\2/R L7 28 <, 1RHRLAATIC 12[],
10 22 5 30 Gy o filiz 10 [E], 30 Gy LA E oz 16
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Fig. 1 Time activity curve and points for calculation
on 3 paramaters.

P, SRERIMERTOH ¥ > b & X, FIEE %D fast
component OFIEH v > v &Y, ZTOHOKKE
#Z, X YORMEL Sy 27T RO
E¥Hhv o hEBELEE (Fig. 1), ko7
A—FEROIZ, 186, PL X LIR—LE2H
Bbd5B.

1. #EER®R Ku=P—B)/Px 100 [%]

2. YWHE Ke=(X—Z)/(X—B)x100 [%]

3. 4MUWEEEE  Ve=In(X/Y)/t [1/min]

Ku i, P»E < BRRWEEIEMEL RL,
PHAELSBLELWEA0%THS. TADLKU
BAEIRR O RIBIRO N7 2 =% L x5, Kel,
R DA 2 WA 00 (X=2), RO
WAy 2779 FLBELWEE 1009 Lz 5.
¥z, TAC 2 F 5 7 TR LI L XD W

E#% 0 fast component DEAMRNOEE # Ve & L7z,

ZhiZ RI 0EESCH X T LIERE L © iRk
CIZX->THU Vv VB R ZFEELDY, %
DHEZTHERTHEEA W .

EREZ{T-o72. EFICE YV BFEOENYH S
2, BEZE D FAEBROKTRO L DTk
>7z. BETETIX, 0Gy A 24,10 5 5 30 Gy A3
10,30 Gy PLEA 15T, BHTRTIE, Th¥th
24,8,15 Th o7z, HMEHNCEEREO Ku, Ke,
Ve 0¥ L S.D. % Table 2 (7R .

1. B 5t &7

Ku ik, BTN 67£10%, FH A 70+8%
LEIRLATWARW, Kel Velx, ETEBRY
69+14% 20.49+0.20, ZHF 54354 +13% L 0.35+
0.14 ¢, EFROFAVTFRLEMHEARL, 2N
B LI,

2. B 5 #®

Ku ix, 30Gy LA EREHEATLH TR 63+

12%, TN 65L13%ThH D, L LICOVET
THEAEZRTAAEEE XLV, Ke iz FTF®RA

10 55 30 Gy T 48-+-30% (p<0.02), 30 Gy LL |
T 224209 (p<0.001) X BHATL VEE KT
BHELN,EFBTHLZhEh 37+3% (p<0.002),
334209 (p<0.001) L HEEAREKT 2R L. £,
Ve 4, E TR T, 104 5 30Gy T 0.31+0.25
(p<0.05), 30 Gy PL_|- 0.13+0.16 (p<0.001), ¥
TFTETIZZh Fh 0.16+0.07 (p<0.002), 0.13+
0.13 (p<0.001) L WFh i BHEATL VERECKT
Liz. Thbb, FWECEKTLLT, EOAX
SFQWNISEENEKT bR LD bR,
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Table 2 Results of Ku, Ke and Ve

Radiation No. examined

Irradiated Kou Ke Ve
gland dose (Gy) gland (%) (%) (1/min)
0 24 67+10 69:!:14—} —' .49;t.201
i
Parotid 10-30 10 60+11 48130 ** 31425 *
t t
0= 15 63+12 22:1:20—J .13;{;.16—J
0 24 70+ 8 54+134 35+.14
'y 3
—] : _] ok
Submandibular 10-30 8 69+ 6 37403 ** .16+.07
30< 15 65413 33420 A3+£.13
tp<0.05 $p<0.02 *p<0.002 **p<0.00l
Ku(2) Ke (1) Ve(1l/min.)
100 18 1.0
ee °
irradiated
side 5(}‘\.
°
°
20 40 60 (Gy) 20 40 60 (Gy) 20 40 60 (Gy)
Ku (%) Ve(l/min.)
1001 1.0
opposite [ ]
side 50@ 0.5
3 s
’\‘ . ¢ o
[ )
= ® . ° °
20 40 60 (Gy) 20 40 60 (Gy) 20 50 60 (Gy)
Fig. 2 Ku, Ke and Ve of irradiated and opposite side parotid glands in relation to
radiation dose.
3. BBLOMR ¥7z, 60Gy TIZAHFIDONWRIEIHEEL TS,

AR X OIERAUERRROZ T A —F D
HE L OBfR%E Figs. 2,3 1”7, 74 v THEA
EORE—EFITH 5.

W3 fl e —fl 6 FloBE 2O E TR T,
Kuix 30Gy BHENTHLIZEAEELLLAEWDE,
Ke, Ve £ 112 20Gy CIET L, ZOEEOHKHE
THWRIED 2L 12 56H &b hiz (Fig. 2 EE).

—RIPBRF S i HEOHBHAUFTTRTIE, &
LAEEEBIALR TV (Fig. 2 TE).

w4, —fS FloEFHIBECETRTE,
ETREFEHOEMEZRLTWSA, Ke, Ve
BETHAETRL VY DAar o7 (Fig. 3 LB, %77,
ERFRAETRA~OEBIIZLALZVI S TH
% (Fig. 3 TE).
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Ku(7Z) Ke(7) Ve(l/min.)
100 1004 1.0
e O
irradiated
5 [ ]
side 504 . 0.5
[ J
°
o
20 40 60 (Gy) 20 40 60 (Gy) 20 40 60 (Gy)
Ve(1l/min.)
Ku(7) Ke (7)
1007 10 1.0
L 1
i [
Opposite b ° .
side 504 507¢ .. 0.5 ®
(
® °
°
T T L T T T % | ¥
20 40 60 (Gy) 20 40 60 (Gy) 20 40 60 (Gy)

Fig. 3 Ku, Ke and Ve of irradiated and opposite side submandibular glands in relation
to radiation dose.

Fig. 4a 72-year-old woman with right tonsilar carcinoma and bilateral neck lymphonodes
metastasis. Preirradiation state, sialoscintigram showed good RI uptake (left)
and excretion reaction (right).

kXY, 20~30Gy EEOHRE TIX RI FEE 4. e
BEIZIZLACREZZI RV, SENELL T2ctt, ARYE CHRAISERO Y v EcEs
BTFL, ZhRETHRIVLETRIIBWTHRL BHD. BREEENIICEEGETR BETEED
Hrdbiiz. iz RIOEE, BREHICR T 2B WRIE D
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Fig. 4b TAGCs of left parotid (P) and submandibular
gland (S) were normal pattern.

Fig. 5a After 30 Gy irradiation on the bilateral parotid and submandibular gland, sialo-
scintigram showed no excretion reaction of left parotid and poor excretion

reaction of left submandibular gland.

RiFCH % (Fig. 4a). TAC REEEIZRL, ¢
— 7 ATy FBKI4200 8T N, RNy S5y
v FA 1,600 7 v R T, EETFHRO Ku 61%,
Ke 70%, Ve 0.57 T, EBETFBRIIZHhZFHh 637,
60%, 0.51 Td -7z (Fig. 4b). EAxm2M, F
THR L BT R 2 & & REAE T 30 Gy OBURBRIBH
%, BEFTROSWRIEERL %Y, EFROSW
b ARB Lo T3 (Fig. 5a). TAC Tiiv—7
IO B AA00 BTk, Ry s PS5y
MR 2,300 v kL, EETRO Kud7y,

Ke 0%, Ve 0 L{ET, mfizEHLL, EHTR
b Eh®Eh 53%, 30%, 0.09 LIET L, SWRE
DEBOEEH/INELLEoTWB. ¥, E—2
PREMCESBEHHCHREL TR Y, BROEE
LBEbhic (Fig. 5b). 7233, MEREIHTLEER
JBOE—=2h vy MZIEEERRVDIL, 2
— U ERHEEO RIFBRBETLTWS X HiCH
2BDIE, 74N LADOBELAGEOEEYTITFTY
el ThH B,
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Fig. 5Sb TAC of left parotid (P) was flat pattern. TAC
of left submandibular gland (S) showed low
excretion rate and velocity.

V. & &

ERIR S HAHRBH S hic B E, ERSWET
BRI BZLIRBERNICE S ADN, KicHEER

EERBE OBHERBREITOBRICRIEL 25,

Z DEERRIC BT 2R D ERRB L U
DWTIE, BHHETAHAZEDE WD, F iz, ¥mTcO4”
DI L MW DN T S REAL K H 5 232, 1811
FRWKA = I OFTT7 4 ORERD 25, B
H ERMfE CIRRE S WERICAWESh B LEXD
hTws,

HERRIC & 2 ERARSREREE O ERR Y 5 7
F7AREBFMOBELLD L, KHNLY, T
H#59, FHE LY |3 40~60 Gy K%, SHiEEs
BREEL YV BHICETL, $EFTFTRAETHRE
VHLEEFZTRTVWERELTWS., bhbh
DRERD L L FRROKER TH - 7. 72, KA,
BEE 5 i3 RIBEER, JEGEE, QWERREE
ZRL, TAC 0BRISEETWERAThoL L
TWBH, HWED AT 2 —% L LTIRHWRO
BT, FWHEEORMIZIhTHWAEW. bhb
nixKeighnz, VelzoWTHRHNL, Wik
Rk 2 DEELETFTLTWS Z L 2R L.

REERR S v F 7740 JVRD LR B
TAC icE5+3HFL LTIk, 1. BIRE~OImL
¥, 2. IRHRG L R B R o activity, 3. duct @
WIEIREE, 4. WK AHEER, 5. MEORE

23 % 6 5 (1986)

RISeMElb 7z 35 F b h 5. Kashima 570
BRI 3 O RERBRERMFT R & 5 &, 10~20Gy
FRE24RF 21 IXERR AR 0 SMERTEME AR R &,
A OEEA AL NI E NS, 2D b,
BEHRBHEZERIC I WR L HEIET T 5 0,
2,3, 5SoRFREELTWS LEZDNS.

BE L Off%ic oW T, Ernst 58 1% 5~12 Gy
TIRETIRICIT 5 RIEFTI—FIET 5 25,
BiZEHE L, 20 Gy DLk CrRAREICH U T BRERE
EOBRENRRLY, X51260Gy M EikisER
RIS E 2 BT L@ L TWS, bhb
NoOBRE» L b FEBEOEIA S 2 bhi.,

BEKRTHOEIZ, EHOYIcLdE, 14
Pb7eo L BEEEOEENL TTL 24, —FHnl
EREgEEAZ R LZEWS. SEbhADbRIIR
FHLTWRWRESBORIREL Lz,

PLE, WRRS v F7 77 40 TAC L 2D
T A—Hi%, HRERBR % OERRERERE 0%
BOREL LY, BROCERLEBEDbR.

VI. #&% i

SESE B RS F & MR, BURRIC X SR
ROBEREECOWT, BENERRY VT 77
7 4 ® TAC & iV CERA M Z TV R OFER
5.

1) ©—2EATo RIER®RX, 30Gy L L
BEEATHOIZEALET Lo,

2) BRFEMBIC X BEIRSWRIEE, 202530
Gy R THEICZETL, 30 Gy LLE T &8RS
LBBHBE» o7, HWRE L DITHWEEDS
BT Liz.

3) LEOKHEBREEX, BEFRIVLETR
DI S ICHWHERAIBR A DTz,
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Summary

Quantitative Assessment of Irradiated Salivary Gland
by Sequential Sialoscintigraphy

Seishi JINNoUucHI, Hiroaki HosHI, Yasushi KIHARA,
Kiyoshi NisHIKAWA and Katsushi WATANABE

Department of Radiology, Miyazaki Medical College

Salivary gland function of patients which re-
ceived radiotherapy was evaluated quantitatively
by sequential sialoscintigraphy. Materials were
31 cases with malignant tumor in the head and
neck. After intravenous injection of 10 mCi of
9mTc pertechnetate, the data were stored in a
computer system from O to 50 minute. Lemon
juice was given at 30 minute.

5 ROIs, which were designed on 4 major salivary
glands and forehead for a background, were made.
Uptake ratio (Ku), excretion ratio (Ke) and ex-
cretion velocity (Ve) were calculated by each time
activity curve.

Before irradiation, Ku, Ke and Ve were 67+

10 (%), 69414 (%) and 0.494-0.20 (1/min) (parotid
gland), 704-8 (%), 54+13 (%) and 0.354-0.15 (1/
min) (submandibular gland) respectively. The value
of Ku showed little change after irradiation, but Ke
and Ve significantly decreased according to radia-
tion dose. The parotid gland were affected by
radiation more than the submandibular gland.

We concluded that sequential sialoscintigraphy
was a useful examination for evaluating dysfunc-
tion of the irradiated salivary gland.

Key words: Sequential sialoscintigraphy, Ir-
radiation, Salivary gland dysfunction, Quantitative
analysis.
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