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ABSTRACT
Objective: To investigate the effects of radioactive iodine therapy (131I) on saliva production rate in the early post-treatment period.
Study Design: Descriptive, analytical study.
Place and Duration of Study: Department of Endocrinology, Ankara Diskapi Yildirim Beyazit Research and Education Hospital,
Ankara, Turkey from January to December 2017.
Methodology: A total of 40 patients, who received radioactive iodine therapy after total thyroidectomy, were included in the study.
Stimulated and unstimulated saliva levels were measured before and after treatment, using a scaled and sterile plastic tube.
Results: The study group was comprised of three males (7.5%) and 37 females (92.5%) with a mean age of 44.15 ±10.2 years
(range 26–66 years). The median values of all non-stimulated saliva before and after RAI treatment were 2.0 ml / minute (1.13-2.88)
and 2.0 ml / minute (1.63-4.00), respectively; and the difference was not statistically significant (p=0.11). Similarly, there were no
statistically significant differences in the median values of stimulated saliva before and after RAI treatment (median=7.0 ml/min and
7.5 ml/dk, respectively; p=0.88).
Conclusion: Radioactive iodine treatment did not cause sialadenitis and did not affect the saliva production rates in the early post-
treatment period.
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INTRODUCTION
The glands responsible for saliva production have the ability to selec-
tively concentrate iodine. This feature renders the salivary glands
more vulnerable to radiation during the process of radioactive iodine
treatment  (RIT).1,2  Therefore,  there  may  be  a  reduction  in  the
amount of saliva associated with RIT.1,3,4

The  standard  treatment  of  differentiated  thyroid  cancer  is  total
thyroidectomy,  followed  by  ablation  of  the  remaining  residual
thyroid tissue with high dose radioactive iodine (RAI,131I).5  Siala-
denitis is the most common complication after RIT.6 While painful
swelling of the salivary glands is observed in the early period, it
usually causes xerostomia, which is characterised by a decrease in
the amount of saliva in a chronic process.4-8 Thyroid hormone also
has an effect on saliva functions and the level of these hormones
fluctuates during the RIT treatment process. In the literature, we did
not find a study showing saliva functions at the earliest period, when
the RAI effect was high but thyroid hormone levels were normal.
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The aim of this study was to quantify the amount of saliva after RIT
and to determine changes, if any, in the early post-RAI period.

METHODOLOGY

It was a descriptive study carried out between January to Decem-
ber 2017. Forty patients with differentiated thyroid cancer, who
had undergone total  thyroidectomy accompanied by adjuvant
RIT, were enrolled this study. Patients with systemic disease that
would  affect  salivary  functions,  such  as  some  rheumatologic
diseases,  were  excluded.  All  patients  were  questioned  about
smoking and medication (such as some parasympatholytics) that
may affect salivary functions. In addition, patients who had previ-
ously received radiotherapy to the head and neck were excluded.

All patients were called to the outpatient unit for saliva collection
test, while euthyroid (serum TSH and free T4 in the normal labora-
tory reference range) before and after RIT treatment. During the
RIT treatment period, patients are hypothyroid and the time it
takes for them to become euthyroid varies. Hence, after RIT, an
average  of  4  to  8  weeks  was  allowed  for  repeat  testing.  The
purpose of choosing this period is that it is a period in which the RIT
effect is high and the thyroid hormone effect is low on the salivary
glands. Various methods for collecting saliva have been reported.
These methods were compared in terms of validity.9 In this study,
saliva collection technique in accordance with these methods.
Both non-stimulated and stimulated saliva collection methods
were used. Both non-stimulated and stimulated methods were
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applied in the same session and 60 minutes apart. Saliva collec-
tion time was three minutes, and the average time was used for
comparison. In this study, the drainage method was preferred as
briefly described below.

One hour before the test, the patients were asked not to eat or
drink  anything  other  than  water  and  advised  to  rinse  their
mouths several times with distilled water. The test was started
after rinsing the mouth. They were asked not to swallow the
saliva accumulated in  the mouth during the test.  During the
following 3-minute test, the patients were asked to drain the
saliva accumulated in the mouth into a scaled and sterile plastic
tube. After the end of the test, because of the pure saliva was
very foamy, a certain amount of saline (about 3 milliliters per
plastic tube) was added to the scale test tube. The volume was
calculated after subtracting the amount of saline added. The
same test was carried out with tasteless stimulating gum. After
rinsing the mouth, they were asked to chew the gum for at least
one minute (60-70/min), after which the saliva was collected.
The next steps proceed as described above in the unstimulated
whole saliva test.

Statistical  analyses were performed using the SPSS software
version 22. Descriptive analyses were presented using medians
and interquartile range (IQR) for the variables that do not show
normal distribution. The qualitative variables were expressed as
frequencies along with their percentages. The variables were
investigated  using  visual  (histograms,  probability  plots)  and
analytical methods (Kolmogorov-Simirnov/Shapiro-Wilk’s test)
to determine whether or not they are normally distributed. More-
over,  descriptive  analyses  were  presented.  Since  the  saliva
amount measurements were not normally distributed, nonpara-
metric tests were conducted to compare these parameters. The
Wilcoxon test was used to compare the change in saliva amount
measurements between pre-and post-RIT. A p-value of less than
0.05 was considered to show a statistically significant result. The
study was approved by the Institutional Ethics Committee and all
patients submitted an approved informed consent form.

RESULTS

The study group was comprised of three males (7.5%) and 37
females (92.5%) with a mean age of 44.1 ±10.2 years. None was
smoke or used any systemic drug or medicine. Total thyroidec-
tomy had been performed in all patients; 35 patients had papil-
lary carcinoma and five patients had follicular carcinoma. Six
patients underwent 150 mCi radioactive iodine therapy due to
regional  lymph  node  metastasis.  The  remaining  34  patients
received  100  mCi  treatment.  The  descriptive  statistics  are
summarised in Table I.

All  patients  were  questioned  before  and  after  the  test  for
complaints such as dry mouth and swelling of the salivary gland.
None of the patients responded positively. When the median
values of all non-stimulated saliva measurements before and
after RAI treatment were compared, there was no statistically
significant difference (p=0.11). Similarly, there were no statisti-
cally significant differences in the median values of stimulated
saliva before and after RAI treatment (p=0.88). These findings
are summarised in Table II. Since the distribution was dispropor-
tionate, no comparison was made according to the RAI dose.

 

DISCUSSION

Radioactive131  treatment  may  cause  deterioration  of  salivary
gland function by 42.9% in the first year after treatment.10 Siala-
denitis is the most common complication after RAI treatment.6 In
the early period after RAI treatment, it is characterised by painful
swelling  and  is  usually  bilateral.  Parotid  glands  are  more
affected.7,11,12  In  our  study,  all  patients  were  questioned  and
examined, but no early sialadenitis was detected. This may be due
to the low treatment dose or the small number of patients.
Table I: Descriptive analysis of baseline characteristics.

 Number of
patients (%) Total (n)

Age
Mean
Median
Min-Max

 
 

40
44.15
43.50
26-66

Sex
  Female
  Male

 
37 (92.5)
3 (7.5)

 
 

Histological type
  Papillary thyroid cancer
  Follicular thyroid cancer

 
35 (87.5)
5 (12.5)

 

Radioactive iodine dose
  100 mCi
  150 mCi

 
34 (85)
6 (15)

 

mCi: Milicurie

Table II: Summary of changes in saliva measurements before and after treat-
ment.

 Median (IQR) Min-Max p

Pre-treatment unstimulated saliva (ml) 2.00
(1.13-2.88) 0.5-6

0.11
Post-treatment unstimulated saliva (ml) 2.00

(1.63-4.00) 0.5-6

Pre-treatment stimulated saliva (ml) 7.00
(5.00-10.00) 2.5-17

0.88
Post-treatment stimulated saliva (ml) 7.50

(5.00-10.00) 1.5-20

The daily saliva produced by a healthy adult is 1-1.5ml/min.13 The
majority of this is produced by the submandibular salivary glands
under  basal  conditions.  Under  stimulation,  the  parotid  glands
increase the amount of saliva.1,14,15 In the current study, basal sali-
vary functions were evaluated by non-stimulated salivation, while
parotid gland functions were evaluated indirectly by stimulated
salivation.  In  one  study,  the  function  of  the  parotid  glands  in
patients receiving RAI was evaluated directly by introducing a
catheter into the Stenson’s duct. In this study, the doses of RAI
administered were reported to be 70, 170, 270 and 870 mCi. The
assessment was designed to be before and one week after RAI
treatment. Although the saliva rate decreased significantly as the
dose increased, total saliva amount did not fall below normal in
any treatment group.16 In the present study, a similar number of
patients  were  present,  and  post-treatment  evaluation  was
performed a little later in our study to control for the possible
effects of hypothyroidism. Nevertheless, the results seem similar.

Hypothyroidism and hyperthyroidism may both affect salivary
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functions.15,17 In order to increase the effect of iodine given for ther-
apeutic purposes, patients are asked to become hypothyroid. In
the current study, the authors waited for the euthyroid state in the
post-treatment period to evaluate and reduce the impact of this
condition.

There are few limitations in the present study. First, saliva compo-
sition was not examined. Second, the number of patients was
limited,  and treatment  dose diversity  was low.  This  limits  the
generalise ability of the comments in terms of the results.

CONCLUSION

There was no reduction in the amount of saliva in the euthyroid
period of early post-treatment. In addition, there were no clinical
signs  or  symptoms  compatible  with  early  sialadenitis.  In
summary,  frequently-used  doses  of  ablation  and  therapy  at
100-150 mci can be considered safe for salivary functions in the
early period.
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