olekslelete) ) A 35 @ Al &, 2001 43

O

T AzZFS Tashe Aol A5H eleid Ale el
Z]
.

REesa steis} sl
sin . 2 - .
AolY - =M - M - UNE - B - M4 - UFY

Dynamic Salivary Gland Scintigraphy in Clinical Sicca Syndrome:

Comparison with Static images
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Departments of Nuclear Medicine, College of Medicine, St. Mary’s Hospital, The Catholic University of Korea.

Abstract

Purpose: In this study, we compared the guantitative characteristics of dynamic salivary gland scintigraphy with
static scintigraphy in patients with clinical sicca syndrome using Tc-99m pertechnetate. Materials and Methods:
Fifty-two parotid glands and 52 submandibular glands out of 26 patients with clinical sicca syndrome were studied
by dynamic and static salivary gland scintigraphy. Ten normal volunteers were also studied as a control group
for comparison of scintigraphic parameters. Ten minutes after injection of 370 MBg Tc-99m pertechnetate, we
obtained pre-stimulus static images for a few minutes. Then dynamic salivary gland scintigraphy with lemon juice
stimulation was performed for 20 minutes. Finally we obtained post-stimulus static images after dynamic images.
On dynamic study, functional parameters such as uptake rate, secretion rate and re-uptake rate were calculated.
The results of dynamic study and static images were compared. Results: On dynamic study, we could obtain
functional parameters of salivary glands successfully. On dynamic study, 22 parotid glands and 22 submandibular
glands out of each of 52 glands are abnormal. The static images demonstrated somewhat different resufts, of
which reasons we could assume via dynamic study. Conclusion: Dynamic salivary gland scintigraphy using
Tc-99m perechnetate were more functional than static images and might be useful in the assessment of the

functional change of the salivary gland in patients with clinical sicca syndrome. (Korean J Nucl Med
2001:35:43-51)
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Fig.1. Scheme of study paradigm is demonstrated. We
obtained static and dynamic salivary gland
scintigraphy in one day. At first we obtained
pre-stimulus static images and then obtained
dynamic images with stimulation using lemon
juice. Finally we obtained post-stimulus static
images after dynamic study. A: starting point
of dynamic study, 20 minutes after
intravenous injection (IV). B: stimulation using
lemon juice, 30 minutes after IV. C: end point
of salivary secretion by lemon juice
stimulation, about 32 minutes after IV. D: end
point of dynamic study, 40 minutes after IV. A
ab; uptake rate, Abc: secretion rate, Acd:
re-uptake rate.
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Fig. 2. Normal static and dynamic salivary gland scintigraphy are demonstrat-

ed. (A} Normal static images. Upper law: pre-stimulus images. Lower
law: post-stimulus washout images. Left upper: blood pool image. (B}
Normal dynamic images. Left: composite images with ROt in bilateral
parotid and submandibular glands. Right: time-activity curve of normal
salivary glands. There is initial increase of activity (uptake), sudden
decrease of activity after stimulation (secretion), and re-increase of

activity after stimulation (re-uptake).
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Table 1. Uptake Rate, Secretion Rate and Re-uptake Rate of Normal Parotid and Submandibular Gland on Dynamic
Salivary Gland Scintigraphy

%A %8 %0 % Uptake rate Secretion rate

Re-uptake rate

(ab/min) (bc/min) (cd/min)
N Mean 1000 117.1 673 786 17 2.9 14
9 sD 00 91 101 105 09 70 08
Mean 1000 1159 658 791 16 2511 17

Submand
ubmandibular gland o) 00 159 112 143 16 99 12
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Table 2. Results of Dynamic and Static Salivary Gland Scintigraphy in Patients of Clinical Sicca Syndrome.

Dynamic study

Parotid gland Submandibular gland Total
Normal Abnormal Normal Abnormal
Normal 21 3 24
Parotid gland
Abnormal 9 19 28

Static Study
Submandibular Normal

gland Abnormal

\ 23 2 25

7 20 27

Total 30

22 30 22

A Normal Submandibular Gland
140 -]—7
® 120 4
E4
s
o
D 1004
(]
=]
s
80
[
14
D n=10
0. 60 4 error bar=SD
15 20 25 30 35 40 45
Time on Dynamic Study (minutes)
B Normal Parotid Gland
130
120 4

Percentage Uptake

80
n=10
704 erfor bar=SD
60 4
50 + T T T T ——
15 20 25 30 35 40 45

Time on Dynamic Study (minutes)
L

Fig. 3. Schematic graphs demonstrate time-activity
curve of salivary glands of normal controls. (A)
parotid glands and (B)submandibular glands.
The short vertical ranges mean standard
deviation.
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Fig. 4. This case demonstrated normal dynamic salivary gland scintigraphy
with abnormal static images. On the dynamic time-activity curve (A),
the uptake, secretion and re-uptake were normal. However, on the
static images (B), considerable amount of radioactivity was noted in
the salivary glands in washout phase after stimulation. With reference
to dynamic images, we could understand the radioactivity in the
washout phase was activity due to re-uptake rather than not-washout

activity.
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Fig. 5. This case demonstrated normal static salivary scintigraphy with abnor-
mal dynamic images. On the dynamic time-activity curve (A), there
was no active secretion after stimulation in bilateral submandibular
glands. The re-uptake was not noted, either. However, on the static
images (B), considerable amount of radioactivity was diminished in the
bilateral submandibular glands in  washout phase, which was
misinterpreted as normal. With reference to dynamic images, we could
understand the diminished radioactivity in the washout phase was
false negative.



50 The Korean Journal of Nuclear Medicine : Vol. 35, No. 1, 2001

HEEA] ool Folof drha 47k Fig st
Fig. 49H: whele] 492 A8 gel it g4e
2 BESGEE A5 By el aekslelds
Ao s BEE Zfolt ARGl Hek
A5 Aol BlRAe] 2 A7 WAH T AT
oz A7 Aot BYEAS e A%
A5 elejyl Alel el F wel Hxe] PARE
A942] 42 olFoll AT ¥ Bulol olat
A9 gk Al S wase] 371 glol
A% QYA Aol M Sl ugAE
g Vb Qe s olsl A UgEAE

A
[+]
HalA] okx|ut olul Sjjgren ZZFFol] 9elo]

47} o= AE QA7 S w Gl W
Sk Bhl 39 o) ujFell HePAT Fol
Ehle] MR ulsigls] wiEoleba et

ol Q7o) Ao ZE BE dlol4 Ellsle)
2H7AE AA shokehe Aolth. webd o
B elldl el aekslsh 4 eyl Alelaels)
9 %, Solx W AT 5 A5Y + gl
the Aok olo] Bstel At Fo % ATt
Asolok Yek A7k

AEHoE ol AFelAE ez T
23¢ Fashe P4 A iyl Alele}
A% o] BlNRe WAMEAULY HAE, 2
e e Bulg, 2eln AdAEE 43HoE
Bk & 5 ggleh Ee AT Aol Qe
At vl S W) ARl v e e
ATl mhE AR WS Bt & 4 ek
Hold S5 el Aelaeislt 34 sy
Alel ek wlsto] el S J)5 Ao R Hrheht
dl o 8% olekn Amdh

o o]
ped =

SH: o A7 g eRE A AEFE 3
= 3ol A Te-99m pertechnetate & AH§-3)0]
53 ERA AlElagiel s dlo] VA WHeE
Azt stat siglem o A AF et 4l
g eka] e} wlaste] 1 §-8408 wlaskaat a9l

vl CHAN L W 3o r ) Az5e 24
sz 32} 269) 52709 ofshdt 52709 ofshAd
< e sdck 2h7he] bAoA o5 el
A Aol ZH gl AelaEEs A9l
ol vlaE flste] 1099 A4 dizdolA
wow eleld AlgaelslE 53k 370
MBq Tc-99m pertechnetate S F538F t}-& 108 &
o A% A UYL G5 ololA] 2087
454 Qe Al old Hek AFE 9)
o AR F22 A8l 15 Q4 A5
Foll PHAge ohl GSslo] AN gew
sigdrl. 953 A E AHE BulE 9 A
AH &3 e 715H WFE A5ste]l A v
Ae st vt e g Aol gt 5o
Aol AFE wjasldel. A BE FHlelA I9F
# epia Ale el AFE, e gl A4
& 438 g5 + ek d5H AlH
el ol|A] 7b7F 52709 ofskA#t ofskd F 2270
9] olst4l} 227119 ofshale] uE AR AHHG
o} AA Al e kg At 8 =g
Eul 953 elial Aelate]e] AaE Fzsto
o oUe AW 4 ek AR Te9om
perechnetate & A8 <153 el ety
R LEPEERERE EERE R
Selstels Az aHeE TRAzFe 9
sAollA] Ehlade] 7154 WatE ke
gsleks Az

o rff

1}

2D Ed

1) Hermann GA, Vivino FB, Shnier D, Krumm RP,
Mayrin V, Shore JB. Variability of quantitative
scintigraphic salivary indices in normal subjects.
J Nucl Med 1998;39:1260-3.

Bloch K1, Buchan_an WW, Wohl MJ, Bunim JJ.
Sjogren’s syndrome. A clinical, pathological, and

2

~—

serological study of sixty-two cases. 1965,
Medicine 1992;71:386-401.

.Kosuda S, Suzuki K, Kawakami R, Akita S,
Mezaki T, Inokuma S, et al. Reassessment of

3

~—

usefulness of salivary scintigraphy in diagnosis
of Sjogren’s syndrome. Kaku Igaku 1993;30:



Sohn HS,

4

161-70.

Hakansson U, Jacobsson L, Lilja B, Manthorpe
R, Henriksson V. Salivary gland scintigraphy in
subjects with and without symptoms of dry
mouth andfor eyes, and in patients with primary
Sjogren’s syndrome. Scand J Rheumatol 1994;
23:326-33.

5) Bohuslavizki KH, Brenner W, Wolf H, Sippel C,

Tonshoff G, Tinnemeyer S, et al. Value of quan-
titative salivary gland scintigraphy in the early
stage of Sjogren’s syndrome. Nuc! Med Com-
mun 1995;16:917-22.

6) Saito T, Fukuda H, Horikawa M, Ohmori K,

Shindoh M, Amemiya A. Salivary gland scinti-
graphy with 99mTc-pertechnetate in Sjogren’s
syndrome: relationship to clinicopathologic fea-

7

~—

8)

9

—

et al. Dynamic Salivary Gland Scintigraphy in Clinical Sicca Syndrome: Comparison with Static images 51

tures of salivary and lacrimal glands. J Oral
Pathol Med 1997;26:46-50.

Umehara I, Yamada I, Murata Y, Takahashi Y,
Okada N, Shibuya H. Quantitative evaluation of
salivary gland scintigraphy in Sjorgen’s syn-
drome. J Nucl Med 1999;40:64-9.

Aung W, Yamada I, Umehara I, Ohbayashi N,
Yoshino N, Shibuya H. Sjogren’s syndrome:
comparison of assessments with quantitative sali-
vary gland scintigraphy and contrast sialography.
J Nucl Med 2000;41:257-62.

Lee MH, Chung JK, Lee MC, Cho BY, Koh CS.
Salivary scan findings and excretion rate in
Sjogren syndrome. Korean J Nucl Med 1988;
22:33-7.




