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Background and Objectives: The aim of this study was to determine the clinical effectiveness of parotid gland
(PG) massage for the prevention of PG dysfunction after administration of radioiodine (I-131) therapy for
treatment of differentiated thyroid cancer (DTC). Materials and Methods: One hundred patients with DTC with
planned high-dose I-131 therapy were enrolled in the clinical trial and randomized into two groups (massage and
non-massage group). Serum amylase values were obtained before and 24 h after I-131 therapy, and salivary gland
scintigraphy (SGS) were taken before and at eight months after the I-131 therapy. Additional SGS (addSGS) were
taken when the patients complained symptoms related to salivary gland dysfunction. Questionnaire surveys were
performed before and until two years after I-131 therapy. Results: Ninety-five of 100 patients finished the study
protocol. Changes in survey scores tended to be higher in the non-massage group. The non-massage group had
more severe symptoms related to salivary gland dysfunction. Among 32 patients who underwent addSGS, 27 had
normal 8-month SGS. Of these 27 patients, 18 (66.7%) had salivary gland dysfunction on the addSGS. Amylase
values were significantly increased in patients with normal 8-month SGS but abnormal addSGS, as compared to
patients who were normal on both 8-month SGS and addSGS (p=0.046). Amylase difference values were a
significant predictor of abnormal addSGS (p=0.002). Conclusion: PG massage reduced symptoms related to salivary
gland dysfunction. The PG massage may be helpful in preventing damage to salivary glands caused by I-131
therapy.
Key Words: I-131 therapy, Salivary gland massage, Prevention, Salivary gland dysfunction

side effects of I-131 therapy is a radiation-induced
sialadenitis secondary to radiation from the uptake of

Introduction

I-131 into the salivary glands. About 33-50% of pa-

Radioiodine (I-131) is widely used for the ablation

tients who undergo I-131 therapy suffer acute un-

of remnant thyroid tissue and treatment of un-

comfortable symptoms, and 12-43% of patients may

1-4)

resectable thyroid cancer.

experience a slower onset of symptoms related to

One of the most frequent

Received October 27, 2020 / Revised February 1, 2021 / Accepted February 2, 2021
Correspondence: Byeong-Cheol Ahn, MD, PhD, Department of Nuclear Medicine, School of Medicine, Kyungpook National
University, Kyungpook National University Hospital, 50, Samduk 2-ga, Jung-gu, Daegu 41944, Korea
Tel: 82-53-420-5583, Fax: 82-53-200-6447, E-mail: abc2000@knu.ac.kr
Copyright ⓒ the Korean Thyroid Association. All rights reserved.
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.

6

Seung Hyun Son, et al

chronic radiation sialadenitis, which may persist for
life.

5-7)

External massage of the parotid gland (PG) is

Study Design

proposed as an additional method for alleviating sali-

The study was a parallel-group, randomized clinical

vary gland injury caused by I-131 therapy, and the

trial (CRIS, Clinical Research Information Service;

clinical effectiveness of PG massage was confirmed

KCT0003276; https://cris.nih.go.kr) with two arms al-

8-10)

located in a 1:1 ratio. One hundred patients were div-

Researchers substantiated that PG massage is effec-

ided into two groups (non-massage group vs. mas-

tive in reducing the radiation burden of the PG after

sage group) by means of a random number table. All

administration of I-131; thus, PG massage could help

patients were treated with 2.96-7.4 GBq of I-131, re-

prevent PG dysfunction after I-131 therapy. In a re-

gardless of treatment group.

by previous prospective randomized studies.

10)

PG massage was preliminarily inves-

The following protocols were used as methods to

tigated but assessment of the results continued only

protect salivary glands from damage caused by radio-

until the 8-month follow-up. This study was per-

iodine therapy. For both the non-massage and mas-

formed to assess the long-term clinical effectiveness

sage groups, the patients ingested sialogogues (e.g.,

of PG massage during I-131 therapy for the pre-

lemon juice, candy, and chewing gum) every 30 mi-

vention of PG dysfunction over a longer follow-up pe-

nutes for 4 hours after I-131 administration, with at

riod, as an extension of the previous study.

least 2 L of water consumption a day. A PG massage

cent study,

was performed for one minute immediately after sia-

Materials and Methods
This study was the extended version of the previous
study,

10)

therefore the majority of the protocol was

similar to it.

Participants
From October 2013 to July 2017, 100 patients were
recruited and consecutively enrolled in accordance
with inclusion and exclusion criteria.

logogue ingestion for patients in the massage group.
These protocols were performed at waking time for 7
days after I-131 administration. The performance record for the protocols was distributed to the patients
and indicated to be filled in to improve adherence to
the treatment protocol. Moreover, in order to improve
performance, the recommendation was made over the
phone during the period after discharge.

Parotid Gland Massage

The inclusion criteria of this study were as follows:

After receiving training for PG massage from a skil-

(1) at least 18 years of age, (2) a recent history of total

led physician, the patients in the massage group per-

or subtotal thyroidectomy for differentiated thyroid

formed the massage by themselves. Bilateral PGs

cancer (DTC), and (3) a plan for I-131 therapy to ablate

were simultaneously massaged from the posterior to

the remnant thyroid tissue.

the anterior direction along the parotid duct using both

The exclusion criteria of this study were the follow-

palms. During the PG massage, the patient was re-

ing: (1) distant cancer metastasis, (2) a history of ex-

quired to clench their teeth to temporarily fix the PG

ternal radiation exposure to the head and neck, or

in place by tightening the masticator muscles. The PG

I-131 therapy, (3) salivary gland disorders (e.g.,

massage was performed 20 times within one minute.

Sjögren syndrome), (4) diabetes, (5) collagen tissue
disease (e.g., rheumatoid arthritis), or (6) diseases re-

Schedule of Salivary Gland Function Assessment

lated to kidney function (e.g., chronic kidney disease).

The present study design and protocol are shown

The study was approved by the Institutional Review

in Fig. 1, which is based on 8-month assessment data

Board, and all subjects signed an informed consent
form prior to participation in the study.

from a previous study.

10)

Additional salivary gland scintigraphy (addSGS) was
performed after the 8-month SGS if the patient comwww.ijthyroid.org
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Fig. 1. Schedule for salivary gland function assessment. ANA: antinuclear antibody, SSA: Sjögren syndrome antigen A,
SSB: Sjögren syndrome antigen B

plained of newly developed or aggravated symptoms

survival analysis. The amylase difference value was

related to salivary gland dysfunction. Questionnaire

compared between patients with normal addSGS and

surveys were performed at one and two years after

those patients with abnormal addSGS to determine the

I-131 therapy.

effect of salivary gland damage from I-131 therapy.

Salivary Gland Scintigraphy
10)

Questionnaire Survey for Side Effect Symptoms
after I-131 Therapy

The decision to consider an abnormality was based on

Table 1 shows the sample of the salivary function

visual assessment. All the studies were independently

questionnaire survey. Questionnaire surveys were

reviewed by two experienced nuclear medicine physi-

performed before I-131 therapy (0 day), and at 2 days,

cians while blinded to the original clinical reports and

2 weeks, 1 month, 2 months, 5 months, 8 months,

clinical information. Significant decrease in salivary

1 year, and 2 years after I-131 therapy. For clar-

gland uptake among the baseline and follow-up SGSs

ification, the questionnaire was classified into 2 parts,

was defined to be abnormal. In addition, a significant

as the questionnaire not related to xerostomia which

decrease (＞10%) in ejection fraction (EF) in the paro-

contained 5 questions, or as the questionnaire related

tid or submandibular gland (SMG) was also considered

to xerostomia which contained 8 questions.

abnormal according to the previous studies. Any ab-

questionnaire about symptoms not related to xero-

normalities of the PG and SMG were compared be-

stomia, contained 4 questions with 11-point scales for

tween the 8-month SGS and the addSGS.

assessing the severity of salivary gland swelling, pain

The addSGS was performed as previously described.

14)

The

on the salivary glands, salivary gland periductal pres-

Serum Salivary Type Amylase Isoenzyme
Concentrations

sure, change in taste, and 1 question about the presence of tear overflow (epiphora). The questionnaire

Serum salivary type amylase isoenzyme was meas-

about symptoms related to xerostomia, contained 8

ured as an indicator of salivary gland damage. This

questions with 11-point scales to assess the severity

was based on the previous studies which suggested

of difficulty to talk, chew, swallow solid food, sleep,

that the changes in serum amylase level can serve as

eat because of xerostomia, severity of xerostomia

a sensitive and quantitative measure of radiation dam-

while eating, and drinking water or beverages while in

age in the serous part of the salivary gland tissue.

11-13)

the eating or resting state. Higher scores indicate

The amylase difference value was calculated by the

more severe symptoms.

difference between the pre- and post-I-131 therapy

To compare the score of questionnaire survey be-

serum amylase values and was used for a Kaplan-Meier

tween massage and non-massage groups, the change
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Table 1. The questionnaire for the salivary gland function
Questionnaire about symptoms not related to xerostomia
List

(O / X)

Severity (0-10 points)

Are your salivary glands swollen?
If yes, location (right parotid/left parotid/right submandibular/
left submandibular)?
Do you feel pain on the salivary glands?
If yes, location (right parotid/left parotid/right submandibular/
left submandibular)?
Is there a periductal pressure nearby the salivary glands?
Is there a change in taste?
Do you have a lot of tears?

N/A

Questionnaire about symptoms related to xerostomia
List
How
How
How
How
How
How
How
How

Severity (0-10 points)

difficult is it to talk because of the xerostomia?
difficult is it to chew food because of the xerostomia?
difficult is it to swallow a solid food because of the xerostomia?
difficult is it to sleep because of the xerostomia?
difficult is it to eat because of the xerostomia?
much do you feel xerostomia when you do not eat?
much do you need to drink water or beverages when you eat?
much do you need to drink water or beverages when you do not eat?

of score from 0 day was calculated in each patient,
in each time point (2 days, 2 weeks, 1 month, 2
months, 5 months, 8 months, 1 year, and 2 years).

Results

Then the mean value of score change of all patients
were calculated in each time point, and compared between massage and non-massage groups.

Statistical Analysis

Patients
Among 100 patients, five patients were excluded
from the study. One patient, randomized to the

Data are expressed as means±standard deviation

non-massage group, dropped out of the study be-

(SD). The independent samples t test or Welch test

cause the patient was scheduled to receive external

was used to compare the difference between the

radiotherapy for disease recurrence (finished the study

means of numerical data. To analyze the relationship

assessments prior to the 5 month follow-up), and an-

between one dependent variable and one or more in-

other patient randomized to the massage group, drop-

dependent variables, logistic regression analysis was

ped out of the study because the baseline SGS result

performed. To test the relationship between the two

was abnormal (finished assessments prior to the 2

classification systems, the chi-square or Fisher’s ex-

week follow-up). Two other patients randomized to

act test was performed. Four outlier data of

the non-massage group withdrew their consent to

post-therapy serum amylase were statistically de-

participate in the study (finished the assessments prior

tected and excluded from the related analyses.

to the 1 year follow-up), and the last patient, random-

Statistical analyses were performed using the

ized to the massage group, also withdrew consent to

MedCalc version 19.1.5 statistical package (MedCalc

participate in the study (finished the assessments prior

Software bvba, Ostend, Belgium). Statistical sig-

to 1 month follow-up). Ninety-five patients remained

nificance was accepted for values of ＜0.05.

and completed the study. Of the 95 patients, two pa-

www.ijthyroid.org
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tients refused blood sampling for serum amylase con-

Salivary Gland Function Questionnaire Survey

centration 24 hours after I-131 therapy, and three patients refused the 8-month SGS. None of the patients

Results of all surveys until the 2-year follow-up

had any other missing data for the study.

were analyzed. In 81 (90.5%) of 95 patients, the score

The patients’ demographics are summarized in

of salivary gland dysfunction or xerostomia was in-

Table 2, showing no significant between-group differ-

creased after I-131 therapy.

ences, except for the methods of preparation for the

For the further statistical analyses, the score change

I-131 therapy (p=0.024). Most of the patients received

was calculated by the difference between the pre- (0

I-131 therapy using recombinant human thyroid stim-

day) and post-I-131 therapy (2 days, 2 weeks, 1 month,

ulating hormone (rhTSH), while the PG massage group

2 months, 5 months, 8 months, 1 year, and 2 years)

had more patients treated with the thyroid hormone

scores. For the questionnaire not related to xero-

withdrawal (THW) method than the non-massage

stomia, although it was not statistically significant, the

group.

mean values of the score changes were higher with

Table 2. Patients’ demographic data
Clinical characteristics
Age, mean±SD, years
Median/range
Sex, No. (%)
Female
Male
Histology, No. (%)
Papillary
Follicular
T stage, No. (%)
T1
T2
T3
T4
Tx
N stage, No. (%)
N0
N1
Nx
M stage, No. (%)
M0
M1
TNM stage, No. (%)
I
II
III
IV
I-131 dose, No. (%)
3.0 GBq
3.7 GBq
5.6 GBq
6.7 GBq
I-131 therapy preparation, No. (%)
THW
rhTSH

Non-massage group (n=47)

PG massage group (n=48)

p value

50.7±11.9
52.0/23.0-69.0

51.1±12.5
49.5/28.0-83.0

0.87

34 (72)
13 (28)

35 (73)
13 (27)

47 (100)
0 (0)

48 (100)
0 (0)

16
3
28
0
0

12
5
30
0
1

0.95

0.92

0.55
(34)
(6)
(60)
(0)
(0)

(25)
(10)
(63)
(0)
(2)
0.88

7 (15)
38 (81)
2 (4)

9 (19)
37 (77)
2 (4)

47 (100)
0 (0)

48 (100)
0 (0)

13
1
27
6

(28)
(2)
(57)
(13)

15
2
24
7

(31)
(4)
(50)
(15)

10
21
16
0

(21)
(45)
(34)
(0)

7
17
21
3

(15)
(35)
(44)
(6)

0.92

0.87

0.20

0.024
3 (6)
44 (94)

11 (23)
37 (77)

PG: parotid gland, rhTSH: recombinant human thyroid stimulating hormone, SD: standard deviation, THW: thyroid
hormone withdrawal, TNM: tumor node metastasis
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the patients in the non-massage group, except on day

lower for the massage group. On question 2, except

2 (Fig. 2). Each item of the survey questionnaire was

at 2 days, all values were lower for patients in the

analyzed separately. On question 1, except at 2 weeks

massage group. On question 3, all values were lower

and 2 months, all values of the score change were

in the massage group. On question 4, except at 2 days
and 2 years, all values were lower in the massage

Fig. 2. Score change of the questionnaire not related to
xerostomia.

Fig. 4. Score change of the questionnaire related to
xerostomia.

Fig. 3. Score change of each question of the questionnaire not related to xerostomia.
www.ijthyroid.org
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group. The mean values of score changes were sig-

ner as the questionnaire not related to xerostomia. On

nificantly higher with the patients in the non-massage

question 1, 3, 6, and 8, all values of score change

group only on question 4 (Fig. 3).

were lower in the massage group. On question 2, ex-

For the questionnaire related to xerostomia, the

cept at 2 months, all values were lower in the mas-

mean values of the score changes were significantly

sage group. On question 4 and 7, except at 2 days,

higher in the non-massage group after 1 month of fol-

all values were lower in the massage group. On ques-

low-up, except at 2 years (Fig. 4). Each item of the

tion 5, except at 2 weeks and 2 months, all values

survey questionnaire was analyzed in the same man-

were lower in the massage group. The mean values

Fig. 5. Score change of each question of the questionnaire related to xerostomia.
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Fig. 5. Continued.

of score changes were significantly higher with the
patients in the non-massage group only on question
1, 4, and 6 (Fig. 5).

Influence of PG Massage on the Additional SGS
Result
Thirty-three patients underwent addSGS. One of 33
patients denied performance of the 8-month SGS,
therefore, there was no data to compare with the
addSGS test. This patient was excluded from the
analysis. As a result, there were sixteen (50%) patients in both non-massage and massage groups. The
time period from the 8-month SGS to addSGS for the
non-massage and massage groups was 28.9 and 31.1
months, respectively (p=0.6909). Among the 32 total
patients, five patients had abnormal salivary gland

Fig. 6. Kaplan-Meier univariate analysis of *event-free
survival (EFS) with respect to the amylase difference values.
The amylase difference value significantly affected EFS.

function on the 8-month SGS, and the other 27 patients had normal salivary function. The SGS abnor-

46.7%, p=0.0042), while there was no significant

mality on the addSGS was more common in the

change in the massage group (from 52.1% to 51.6%,

non-massage group than in the massage group

p=0.8694).

(75.0% vs. 62.5%, respectively), although it was not
statistically significant. Salivary gland dysfunction was
newly observed on the addSGS in 18 of 27 (66.7%)

Clinical Implication of Serum Amylase Level on
Clinical Outcome

patients, and its occurrence, although not statistically

The amylase difference value was significantly

significant, was more common in the non-massage

higher in the patients who had a normal 8-month SGS

group than in the massage group (76.9% vs. 57.1%).

but abnormal addSGS as compared to the patients

In the patients who had normal SGS on both the

who had normal results on both the 8-month SGS and

8-month and addSGS, the EF in each gland was sig-

addSGS (427.5±427.3 U/L vs. 179.4±140.2 U/L;

nificantly decreased between the 8-month SGS and

p=0.046).

addSGS in the non-massage group (from 53.0% to

For further analysis, receiver operating characteristic
www.ijthyroid.org
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(ROC) curve analysis was performed to determine the

sialogogues such as candies, gum, juices, and other

optimal cutoff values of the amylase difference value

sour foods to release stagnant I-131 from the salivary

for the prediction of SGS worsening. The ROC curve

glands. It is very simple to perform, but here it was

demonstrated that the optimal cutoff value of amylase

not enough to effectively prevent salivary gland

difference value was 209 U/L. Univariate analysis re-

damage. Therefore, the addition of PG massage to the

vealed that the amylase difference value (＞209 U/L

intake of sialogogues might help prevent or reduce

vs. ≤209 U/L) was a significant predictor of abnormal

salivary gland damage, and this study confirmed the

addSGS (p=0.002, Fig. 6).

longer-term clinical efficacy of PG massage. However,
PG massage every 30 minutes for seven days might

Discussion

be considered a laborious procedure for certain patients, and may not be appropriate for patients with

This study is an extension of a previous study to

physical handicaps. Development and application of an

demonstrate additional clues for the clinical effective-

automatic massage machine for salivary glands may

ness of PG massage for protecting salivary glands

be helpful to assist patients.

10)

In this study,

Salivary glands are made up of highly differentiated

questionnaire survey data were collected until 2 years

cells, however, these cells are exquisitely sensitive to

after the I-131 therapy, and results showed that the

radiation,

salivary gland dysfunction tended to be less salivary

Within a few days or weeks of irradiation, sialadenitis

gland dysfunction in the massage group, and several

occurs due to high levels of cell death. Because I-131

questionnaire survey results showed statistical signifi-

is mainly concentrated in the ductal system, β-radiation

cance. In addition, although it was not statistically sig-

may generate luminal debris, which may cause ducts

nificant, the addSGS performed after the 8-month

to narrow.

SGS showed less salivary gland dysfunction during

of the ductal system, causing an inflammatory re-

follow-up (mean, 30 months) in the massage group.

sponse in secretory tissues (sialadenitis), and glan-

When comparing the addSGS results of 27 patients

dular degeneration.

with normal 8-month SGS results, the amylase differ-

nitis usually complain of swelling or pain of the salivary

ence value for patients with abnormal addSGS was

gland, but most cases heal spontaneously.

significantly higher than that of the patient group with

ration of damage induced by ionizing radiation into the

normal addSGS. Furthermore, the risk of salivary gland

genetic structure of the cells is assumed to result in

dysfunction was higher in the patients who had higher

permanent gland damage.

amylase difference values. The study reaffirms the

which are proposed to mainly reside in the excretory

clinical significance of PG massage for protecting

ducts,

damage of salivary glands from the I-131 therapy.

posure to β-radiation from I-131 giving rise to re-

from damage caused by I-131 therapy.

In patients with DTC, I-131 therapy is a well-known

22)

19)

17)

unlike classically radiosensitive tissues.

These processes can lead to obstruction

20)

Therefore, patients with sialade-

21)

17)

Incorpo-

Salivary gland stem cells,

may be especially affected because of ex-

duced regenerative potential.

23)

These effects may

and essential treatment to reduce cancer recurrence

lead to atrophy of the secretory parenchymal cells.

and to improve survival rates. Among the side effects

Loss or impairment of serous acinar cells and replace-

that occur with I-131 therapy, salivary gland damage

ment by connective tissue and fibrosis, may result in

is irreversible in many cases and causes lifelong dis-

decreased saliva flow rates, xerostomia, oral in-

comfort to patients, therefore, many investigative ef-

fections, and dental caries. Among them, xerostomia

forts have been applied to avoid salivary gland

is the most prominent symptom.

damage. Damage occurs when the salivary gland con-

survey was conducted serially before I-131 therapy

centrates iodine through a sodium/iodide symporter,

and up to two years after I-131 therapy, and the re-

15-18)

similar to that which happens in the thyroid tissue.

sults demonstrated that the 90.5% of the patients

A typical preventive method is the administration of

suffer from salivary gland dysfunction or xerostomia.

14 Int J Thyroidol, Vol. 14, No. 1, 2021
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In this study, the

Seung Hyun Son, et al

Even if there was no statistical significance, lower
questionnaire score changes indicated that there was

vary gland dysfunction due to radiation.
According to the previous study,

24)

a higher preva-

a tendency that the patients who performed PG mas-

lence of chronic salivary gland dysfunction was ob-

sage had less symptoms related to sialadenitis. In ad-

served in patients with a history of acute sialadenitis.

dition, there was a change in taste, with a statistically

Many other studies about the adverse effects of ex-

significant difference at 2 and 5 months. Other find-

ternal radiotherapy on salivary glands suggest that the

ings signify a tendency of patients who performed PG

chronic effects of radiation, which occur months or

massage to have less xerostomia related symptoms

years after irradiation, may be the consequence of

from the adverse effects of I-131 therapy. Moreover,

acute damage to salivary glands.

the patients in the non-massage group felt it sig-

demonstrated that manifestations of cellular sen-

nificantly more difficult to talk and sleep because of

escence, caused by excess DNA damage, ultimately

xerostomia, and they felt xerostomia more frequently

lead to chronic salivary gland dysfunction. Senescence

when they were not eating. The results are supported

is a state of stable proliferative arrest that cells under-

by the fact that water consumption was relatively

go in response to DNA-damaging agents and oxidative

higher in the non-massage group when not eating.

stress.

Other questions were about how uncomfortable pa-

breakdown in the regenerative capacity required for

tients were with xerostomia in the process of eating,

replacement of senescent and dysfunctional acini,

such as chewing or swallowing food. Because it is

thus culminating in the reduction of gland function. In

possible that patients adapted to drinking more water

addition to this fact, limited regenerative capability of

when eating food, the statistical results of question 2,

the salivary glands may have caused the salivary gland

3, and 5 might be insignificant. This is supported by

dysfunction to appear late and sustained for months

the fact that the non-massage group consumed more

and years, as observed in our study. The PG massage

water. Dietary adaptations are required if individuals

may reduce the DNA damage to the PGs by lowering

25,26)

the radiation burden and consequentially decreasing

which have a significant impact on their quality of life.

cellular senescence, thus preventing chronic salivary

are to maintain adequate nutrition and hydration,

Performance of addSGS can be an objective in-

30)

27,28)

Marmary et al.

29)

This cellular senescence would lead to a

gland dysfunction.

24)

There are several limitations in this study. First, the

Patients with normal function on 8-month SGS but

PG massage method was not optimized. The PGs

worsened function with addSGS were more commonly

were massaged for the same period (one minute) for

found in the non-massage group. This result was not

seven days. Certain performance parameters for the

statistically significant, presumably due to the small

massage method should be optimized in future stud-

number of patients. If the number of patients were

ies, including the number of times the glands are

larger, the results would likely be significant. Among

massaged, the time period, and the level of massage

the 27 patients who received addSGS, 25 patients had

skill taught to the patients. Development of automatic

amylase measured during I-131 therapy and their re-

massage machines for use with salivary glands can be

sults were analyzed for amylase difference values. The

one of the alternatives to standardize the manner of

amylase difference value was higher in the patients

massage. Second, although patients were instructed

with abnormal addSGS. In addition, the log-rank test

to fill in the performance record chart, there were no

indicated that salivary gland dysfunction and SGS ab-

means to actively encourage the massage such that

normality occurred earlier in patients with higher amy-

the patients may not have been as diligent in perform-

lase difference value. Taken together, the results of

ing the massage. However, it is not possible to forcibly

PG massage after the administration of I-131 might

recommend patients to perform the PG massage be-

significantly reduce the degree of salivary gland dam-

cause of the ethical issues.

dicator of progression of salivary gland dysfunction.

age in the acute phase, and therefore, reduce the sali-

In conclusion, PG massage reduced the occurrence
www.ijthyroid.org
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of symptoms related to salivary gland dysfunction. The
PG massage may be helpful to prevent damage of
salivary gland caused by I-131 therapy.
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