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The effects of fractionated radiotherapy on salivary function were studied by means of serial

scintiphotography and scinti-dynamic analysis after injection of ®TcQ,~., During the examination

secretory stimulation by 1%, cytric acid was used. On the time-activity curves for the salivary glands,

oral cavity and nasal area four parameters were defined: the time for the salivary counts (cpm)

reaching the maximum (T max), uptake rate, stimulatory secretion ratio expressed as a ratio of pre- to

posi-siimulation counts on the salivary giands (Rc), and a ratio of salivary counts to nasal counts. The

studies on these parameters demonstrated that the secretory function measured by Rc was imapired

differently from the uptake function measured by T max and uptake rate, that is, a disturbance of

the uptake function became evident at about 6 months after irradiation, whereas the secretory function

was impaired earlier than that of uptake followed by some recovery at about one year after irradiation.

It was found that, after irradiation, functional injury of the parotid gland appeared earlier than that of

the submandibular gland.
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Table 1 Primary sites and number of the

examinations.
No. of
o . No. of examinations
Pricay ite patients | Pre- Post-
irrad. | irrad.
Oral cavity 14 8 7
Parnasal sinus 11 10 5
Nasopharynx 7 2 6
Oropharynx 6 4 6
Larynx 2 2 0
Primary unknown 2 2 0
Total 42 28 24
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Fig. 1 Time-activity curves of the salivary glands.
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Fig. 2 Serial scintiphoto images and time-activity curves for a patient with normal

glands. Prompt discharge of the saliva into the oral cavity is seen following
citric acid stimutation (1 )added at 40min. after injection of *™TcO,~. ROI :
parotid gland (1,2), submandibular glands (3,4), oral cavity (5), thyroid (6),

nasal area (7).
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Fig.3 Normal scintiphoto images and time-activity curves. Immediately after
citric acid stimuration (1) is noted a small, sharp wave on the time-activity
curves of the parotid glands (1,2) followed by rapid secretion of the saliva. The

sublingual gland (5) is well visualized.

A SRS L 5wcieh, PLERTHA
Petgik e b RI D ER A Robhd X517
fo. WA R BEA L Th H20~305 i E FEMER T
W, % ek~ RI JEH A3 B c i b h
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FEBESWARE S T\ (Fig. 2, 3), &
& Time-activity curve THh 5D X, iz X 5
AWHEINE 5 ~10 I i e L Twie, X
FHRE ST RI HEREoMinc X 5 /& ix 1l A
HELTWAZ L2348 (Fig. 3, 4), Zhid{
Alse & b —EAg. RIGERGESTTEL, 3<%
RO EFRNTHOWNBESh TV 5 & LRk
LTWwa b0 LBbhbhs, £EMACE-TETH
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T ST BIT E oWl dis Tehr o fes B
3IFEMIORTHETRSBRAMR CHili S h T
WithDTHB., FERFYY VFh 2 FETIE, B
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Fig.4 Time-activity curves for the normal parotid
glands taken with a renogram-recorder. Note an

apparent increase of the salivary counts demon-
strated iramediately after citric acid stimula-
tion.

(Fig. 5).
BOHEATIE oM RG Y, FHATO b O L
9% & RIEFEARUETHD, HEARRHIC
LT b BARR e RS 2 B bhic\ b Ob il
THoto (Fig. 6, 7), MR @ Time-activity
curve (LEHERS DL, MERSINTHERR
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Fig. 5 Serial scintiphoto images (lateral views) Bo K, EREHITOTH XD LR @ B8 L

for a patient with normal glands. The Stensen’s TWDEH LT, BT TIRRBA ERETH -
CUrio A L, TR R, 0 ’ N [ 5

duct is well visualized shortly after citric acid
stimulation(t)at 20min. Visualization of the Whar-

o (Table 2), {HEUGREC K. i &, IEWEERIR

ton’s duct is delayed than the Stensen’s duct. DG, BFROFMIEATRID bEELRI L

‘ IIIII

Fig. 6 Bame patient as Fig. 2. examined at one month after radiotherapy for nasopharyngeal
carcinoma. Almost no discharge of the saliva is noted after citric acid stimulation at
45 min. ROI : parotid glands (1,2), submandibular glands (3,4).

44 min. 90 min.
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29 min. T

AARESRS REGEERE $40% HEs5%

Fig.7 A patient with carcinoma of the
6,500 rads by anterior single portal.

left maxillary antrum irradiated with

Serial scintiphoto irnages and time-activity

curves were obtained at six months after radiotherapy. The image taken at 29
min. shows higher uptake in the right parotid gland than in the left side. Note
a poor response of the left parotid and submandibular glands to citric acid sti-

mulation ( ). ROI : parotid glands( 1

,2), submandibular glands (3,4), oral ca-

vity (5), nasalarea (6), sublingual gland (7)
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Fig.8 Incidence for the time of the salivary
counts reaching the maximum (T max).

2, BEHEOWERIRD K, 3 AEELRE
¥ bitiehs o fo (Table 3),

3) BRI WRE (Re) ik, BT -5
ThE dic, RHEHNEOH»BHE XY AR

Table 2 Mean values and standard deviations
(SD) of the uptake rate (K,).

Parotid gland

No. | Mean| SD. No. Mean SD

bubmand gland |

; Normal

gland | 32[0.26%] 0.11 | 35 | 0.429) 0.26@
,‘f,};‘,‘é‘a‘ed 29 [0.33%| 0.10 | 26 |0.41?| 0.15

t-test : P<2().01 ; a:'—c)
P<0.05;a)—=b), b)—d)

KERfER & - TRD, SR XD RGOS
WEEDERCHA LTWBZ Lo, F-0E
HWWERNR CLx, B TROFSFHTER X Y & EARE
PO X B WEEN X VKA TH o 1eh’, JRSHE
TREHRICHEEE 12 7D bhich -7 (Table
4.
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Table 3 Mean values and standard deviations
(SD) of the uptake rate (K,).

Parotid gland Submand. gland

No. |Mean| SD. |No. Meanr SD.

Normal B
gland 29 (0.40%} 0.17 | 29 (0.91%] 0.93
Irradiated y
gland 26 [0.53 | 0.24 | 26 |0.65 | 0.29

t-test : p<0.01 ; a)—h)

Table 4 Mean values and standard deviations
(SD) of the stimulatory excretion ratios (Rc).

Parotid gland | Submand. gland

No.|Mean| SD. |No.|Mean| SD.

xﬁ“ 38| 1.89 05|45 1.49 0.2
poatered gz | 1.1 0.2 |31 1.2 0.2

t-test : p<<0.01 : a)—b), a)-—c), ¢)—d)
ratio) [XRHATOCh X D bHBR/PNEL, Fh
720 RI OfFES SR L oA LTws o
DDtz Lo LIHEREIRRE o T, B

20" k ) Tmax
1s [ \j
g %‘ﬁéY(i)V%
5ot \%
s
0.6 [ '_’;(L '
0.4 [ %_—" /é
/EKQ//§
e \/
0.2 |
pre- ll:I. 1Y
irrad. post-irrad.
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Table 5 Mean values and standard deviations
(8D) of the Salivary/Nasal ratio.

Parotid gland | Submand. gland

No.|Mean | 8D. |No.|Mean| SD.

Nomal 1 39 | 2.0 0.9 50| 1.9 0.7
;;;?lrémte-d 34| 1.3% 0.6]28] 1.3? 0.6

t-test : p<(.01 ; a)—b), c)—d)

B LOBHE L DAEZIRD BRI o
(Table 5),

3. MHRARBR O EERMESL
Fig. 913, 4o sx—-2 % EE L LT,
BoHHRiEHRE 2 4E ¥ ComBIREBEE 0 L2 2
bDTHD, WAERT, MBEET, BHE1»H
PR, 13 A5 1L, 14EDED 410y
e, BEHE L 2 Bn | EURCHBERYTT -
TEAORL, JBEHE 3 Adb 6 5 Folicss

Sl OTHH.
¥9° Tmax & K, X hIEgglio RI JEREE
THTRD, RREFHEES o\ R AT % 2Bk

. |- Re
2 F
& =N
b 0"
U L L
3}
_S_/'N rat 1‘£_

pre- 1M 1Y.
irrad. post-irrad.

Fig. 9 Functional changes of the salivary glands after radiotherapy as measured
by various parameters calculated on the time-activity curves. Parotid gland
(O—0); submandibulargland (A—A), SEM (1)
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