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Abstract. Of the nine patients included in this study, 
five with proven unilateral parotitis initially had diffuse 
high uptake of  99mTc-pertechnetate in the affected 
glands with adequate washout following vitamin C stim- 
ulation. Of four patients with proven Warthin's tumor, 
two had focal high uptake in the parotid masses and 
two had diffuse high uptake on baseline images. All tu- 
mors were clearly delineated after stimulation. 99mTc- 
pertechnetate salivary scintigraphy with vitamin C stim- 
ulation may provide a useful tool in differentiating uni- 
lateral parotitis from Warthin's tumor. 
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Introduction 

Radionuclide scanning with 99mTc-pertechnetate has 
been proved useful in evaluating certain morphologic 
and functional diseases of  the salivary glands (Shall and 
DiChiro 1972). This test can sometimes help define the 
nature of  salivary gland tumors and their relationship 
to normal anatomic structures. For example, Warthin's 
tumors appear "ho t "  relative to the surrounding tissues, 
whereas metastatic tumors appear "cold" (Greyson and 
Noyek 1982). Age and sex of  the patient, location of  
the mass, as well as its appearance on scan are relatively 
specific for Warthin's tumor. However, unilateral hot 
lesions are characteristic not only of  Warthin's tumor, 
but also appear in some cases of  sialolithiasis and inflam- 
mation (Ohrt and Shafer 1982). 
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Washout imaging following gustatory stimulation 
has been used in the diagnosis of  Warthin's tumor, 
though the tumor becomes more apparent on the dis- 
charge study (Mishkin 1981; Greyson and Noyek 1982; 
Higashi 1987). Application of  gustatory stimulation to 
acute parotitis has not been reported previously, and 
it is still unclear whether there is retention of  99mTc- 
pertechnetate in acute parotitis following stimulation; 
therefore, this study is designed to assess the value of 
salivary scintigraphy with vitamin C (ascorbic acid) 
stimulation in differentiating unilateral parotitis from 
Warthin's tumor. 

Mater ia ls  and methods  

The study included nine patients with swelling of parotid glands. 
Immediately after intravenous injection of 10 mCi 99mTc-pertech- 
netate, dynamic scintigraphy was performed in a posterior position 
every 2 min for the first 10 min and then at 10-min intervals for 
the next 40 min. After the dynamic study, static images of 
200,000 counts in the Water's, right lateral, left lateral, and posteri- 
or views were obtained, and subsequently 500 mg ascorbic acid 
was given sublingually. Five minutes after stimulation, a routine 
four-view static study of the salivary glands was undertaken. 

The final diagnosis of Warthin's tumor was determined by sur- 
gery, that of parotitis by laboratory tests. 

Results 

Of the nine patients, five had unilateral parotitis and 
four had Warthin's tumor. The unilateral parotitis cases 
consisted of  four acute purulent cases and one epidemic 
case (mumps). Histopathology of  the four Warthin's tu- 
mors showed three subtype I cystoadenolymphoma, 
with a epithelium-to-stroma ratio of  1:1, and one sub- 
type II, with predominant  epithelial tumor components. 
The case with mumps was confirmed by complement- 
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Table 1. Summary of results of salivary scintigraphy with ascorbic 
acid stimulation in nine patients 

Final Number Scintigraphic patterns 
diagnosis of 

patients Baseline Washout imaging 
scintigraphy after stimulus 

Parotitis 5 
Acute 4 
purulent 

Mumps 1 

Warthin's 4 
tumor 

Unilateral 5 Normal washout. 4 
diffuse with bilateral 
high uptake equal uptake 

Slight stasis 1 
on the lesion 
side 

Unilateral 2 Focal high 2 
diffuse uptake 
high uptake 
Focal high 2 More apparent 2 
uptake uptake 

fixation test. Bacterial culture from the four infected 
glands revealed a growth of  Staphylococcus aureus. In 
initial salivary scintigrams, diffuse high uptake of the 
affected parotid glands occurred in all five patients with 
parotitis and in two patients with Warthin's tumor;  focal 
high uptake was seen in another two patients with 
Warthin's tumor. After ascorbic acid stimulation, nor- 
mal washout with subsequent symmetrical low uptake 
was observed on both sides in four out of five patients 
with parotitis; the remaining patient had a slightly glob- 
al stasis on the affected side only. On the other hand, 
diffuse uptake in two patients with Warthin's tumor 
changed to focal high uptake after stimulation, and ini- 
tial focal high uptake in the other two patients became 
apparent following stimulation (Table 1). 

Figure 1 shows the 99mTc-pertechnetate salivary scin- 
tigrams in representative cases before and after ascorbic 
acid stimulation. The baseline image in a patient with 
acute purulent parotitis (upper panel) shows diffusely 
increased uptake in the left parotid gland. After stimula- 
tion, bilateral parotids showed symmetrically low up- 
take, indicating an adequate washout. The baseline 
study in a patient with Warthin's tumor (lower panel) 
showed marked uptake in the inferior portion of  the 
right parotid gland corresponding to the tumor. The 
washout image showed marked retention of  activity in 
the tumor following stimulation. Another case (middle 
panel) with Warthin's tumor initially showed diffusely 
increased uptake in the right parotid gland. Washout 
imaging clearly delineated a mass with marked retention 
of radioactivity in the inferior portion of  the left parotid 
gland corresponding to the Warthin's tumor. 

Discussion 

States associated with the diffuse swelling of salivary 
gland include parotitis due to a viral (mumps), bacterial, 
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Fig. 1A-C. 99mTc-pertechnetate salivary scintigrams before and 
after ascorbic acid stimulation. A Unilateral parotitis on the left 
side: diffuse high uptake in the left parotid gland before stimulation 
and symmetrical washout on both sides. B Warthin's tumor: diffuse 
high uptake in the right parotid gland before stimulation; focal 
high uptake in the tumor in the lower portion of the gland after 
stimulation. C Warthin's tumor: focal high uptake which became 
more apparent after stimulation 

toxic, or physical agent, while focal swelling is common- 
ly caused by inflammation, neoplasms, or cysts (Mishkin 
1981). In both cases, salivary scintigraphy is very helpful 
in both diagnosis and treatment (Shall et al. 1981). Aush- 
band et al. (1971) recommended this procedure as part 
of  the routine work-up in patients with a parotid mass. 
Those glands either showing normal uptake or having 
a cold nodule contained a tumor, either of  the intermedi- 
ate type such as mixed tumor or mucoepidermoid tumor,  
or a malignant lesion (Aushband et al. 1971). Unilateral 
hot lesions are most likely to occur in non-malignant 
conditions - Warthin's tumor, oncocytoma, or acute sia- 
loadenitis. Therefore, their delineation on scan may alle- 
viate the need for surgery in elderly patients who are 
not surgical candidates (Gates 1977). 

Warthin's tumor, which originates from salivary duc- 
tal epithelium, has the capacity to concentrate techne- 
tium (Gates and Work 1967). However, there have been 
reports that 99mTc-pertechnetate concentrates in both 
benign and malignant parotid masses, e.g., oncocytoma 
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(Aushband et al. 1971), mixed tumor, epidermoid carci- 
noma (McGuirt  and McCabe 1977), mucoepidermoid 
carcinoma (Abramson et al. 1969), acinic cell carcinoma 
(Dosoretz and Lieberman 1987), or less commonly, lym- 
phoma (Noyek et al. 1982). 

In acute parotitis, the marked increase in the uptake 
of  radionuclide by the glands is probably caused by hy- 
peremia and edema fluid that compresses the intralobar 
ducts. After treatment with antibiotics, the acute suppur- 
ative parotitis subsides and the scan returns to normal 
(Fletcher and Workman 1969; Shall and Di Chiro 1972). 
However, at the convalescent stage of  mumps, the scan 
shows a decreased or absent uptake of pertechnetate. 
A similar pattern of  diminished pertechnetate uptake 
is seen in cases of chronic recurrent parotitis after its 
acute phase (Shall and Di Chiro 1972). 

Pilocarpine has been used to increase uptake and 
excretion of  pertechnetate, probably by increasing the 
flow of  saliva (Tarkianen et al. 1970). Administration 
of  perchlorate results in washout of  trapped pertechne- 
tate from the ductal epithelium. The thyroid washout 
study by Holmes (1973) contains similar findings. Sever- 
al drops of  lemon juice or sucking on a lemon have 
the same effect (Sorsdahl et al. 1969). The washout im- 
age is of great importance in the diagnosis of Warthin's 
tumor because 99mTc-pertechnetate retention within the 
tumor is contrasted by the normal gland which drains 
99mTc-pertechnetate after stimulation (Greyson and 
Noyek 1982; Mishkin 1981). Nevertheless, the washout 
pattern of  acute parotitis has never been reported. Using 
gustatory stimulation, four of five patients with acute 
unilateral parotitis had normal washout with subsequent 
symmetrical low uptake on both parotid glands, and 
only one patient had a slightly global stasis on the af- 
fected side. In contrast, diffuse uptake in two patients 
with Warthin's tumor changed to focal high uptake fol- 
lowing stimulation. In addition, two patients initially 
having focal high uptake in the Warthin's tumor had 
clear delineation of  the lesion, owing to contrast rein- 
forcement with augmented washout e f  the normal gland 
after stimulation. Warthin's tumor does not communi- 
cate with the ductal system (Siddiqui and Weisberger 
1981), whereas hyperemia and edema do result in the 
narrowing of intralobar ducts in parotitis. This differ- 
ence in pathological changes may account for their dif- 
ferent responses to gustatory stimulation. 

In summary, it may be difficult to differentiate uni- 
lateral parotitis from Warthin's tumor with 99mTc-per- 

technetate salivary scintigraphy when the parotid mass 
has diffuse high uptake; however, washout imaging fol- 
lowing gustatory stimulation with ascorbic acid may 
provide a useful means for their differentiation. 
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