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The Effects of Radiotherapy on Parotid Salivary Function

Jong Young Lee, M.D.,* Kyung Ran Park, M.D.,*
Kap Jun Yoon, M.D,** In Soo Hong, M.D.***
Department of Radiation Oncology,* Department of Clinical Pathology,**
Department of Diagnostic Radiology,***
Yonsei University Wonju College of Medicine Wonju Christian Hospitel, Wonju, Korea

The effects of radiation therapy on salivary function of parotid gland were studied 20 male
patients by radiation for tumors of head and neck. Saliva samples were collected before, during
the radiotherapy and follow up. Parotid salivary function was quantitatively evaluated using
a sialometry, sialochemistry, and scintigraphy. Salivary flow rates decreased in all individuals
after irradiation. Glands than were partially irradiated were more likely to have some residual
function than fully irradiated glands. Sodium and chloride contents were increased in parotid
saliva of radiation patients where as potassium content was not changed definitively. pH was

not changed during radiotherapy, but increased during follow up period. Scintigraphic stimula-

tory response rates showed similar result as flow rates. These results showed that exclusion

of partial parotid gland from radiation is necessary to prevent severe Xerostomia.
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Table 1. Patient Characteristics

Diagnosis Number
Hypopharynx cancer 7
Supraglottis cancer 5
Nasopharynx cancer 4
Oropharynx cancer 2
Maxillary sinus cancer 1
Non-Hodgkin’s lymphoma 1

Total 20
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Fig. 1. Radiation fields : A, Treated area includes all parotid gland. B. Treated area includes partial(less than

half)parotid gland.
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Fig. 2. Time-activity-curve and stimulatory response ra-
tio. Stimulatory response ratioc was defined on
the curve as:a/b where a=pre-stimulation
counts(cpm) ;5  b=post-stimulation  counts
(epm).
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Fig. 3. Salivary flow rate of parotid gland in all patients
during radiotherapy and follow up period.
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Fig. 4. Parotid flow rates according to iradiated volume
during radiotherapy and follow up period(nor-
malized to initial values).
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Fig. 5. Salivary scintigraphic excretion rates according
to irradiated volume during radiotherapy and fol-
low up period.
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Fig. 6. The salivary sodium and chloride concentrations

in all patients during radiotherapy and follow
up period.
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Fig. 7. The salivary potassium concentration in all patie-
nts during radiotherapy and follow up period.
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Fig. 8. The salivary pH in all patients during radiothe-
rapy and follow up period.
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