Radioiodine Sialadenitis
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Key Points

1. Sialadenitis is the most common side effect of
radioiodine therapy occurring in 10-60% of
treated patients.

2. The major salivary glands concentrate radio-
iodine at 20-100 times the level of serum.

3. Predominantly serous salivary glands such as
the parotid are more susceptible to radioiodine
damage than mixed or mucinous-predominant
glands.

4. Pretreatment with recombinant thyroid-
stimulating hormone (rTSH) may reduce
radioiodine-related salivary toxicity.

5. Therapeutic sialendoscopy reduces symptoms
and obstructive episodes in the majority (>50%)
of patients with radioiodine-related sialadenitis.

Introduction
Radioiodine
Radioiodine (**'T) is a radioactive isotope of

iodine, a naturally occurring chemical element
that is preferentially taken up by and stored
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within the thyroid gland to serve a critical role in
thyroid physiology and human metabolism [1—
4]. An isotope is “any of two or more species of
atoms of a chemical element with the same
atomic number and nearly identical chemical
behavior but with differing atomic mass or mass
number and different physical properties” [5].
Isotopes may be either stable or unstable. Nuclei
of unstable, or radioactive, isotopes dissipate
excess energy by spontaneously emitting radia-
tion in the form of alpha, beta, and gamma rays
[6]. Among the 37 different isotopes of iodine
(1%¥T-1%41), only '?7I is stable [7]. Given its prefer-
ential uptake by the thyroid gland, 8-day half-
life, and toxic beta wave emission during decay,
radioiodine (**'I) has been effectively harnessed
for the treatment of benign and malignant thyroid
disorders via the destruction of thyroid follicular
cells [3, 7, 8].

Today, radioiodine (*'I) administration is indi-
cated in certain patients with well-differentiated
thyroid cancer and hyperthyroidism due to
Graves’ disease, toxic adenoma, or toxic nodu-
lar goiter [9, 10]. Given the increased frequency
of incidental radiologically identified thyroid
nodules, the United States has seen a significant
increase in the detection of well-differentiated
thyroid cancer and its subsequent treatment with
surgery and radioactive iodine when indicated
[11]. Indeed, Davies et al. identified a near three-
fold increase in the incidence of thyroid cancer
in the United States from 1973 to 2002, from 2.7
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to 7.7 cases per 100,000 [12]. Approximately
38-61% of patients received radiobiologic treat-
ment during this period [13].

Radioiodine is administered orally as a sin-
gle dose of "'I-labeled sodium iodide (Na'*'l)
in liquid or capsule form. Patients with well-
differentiated thyroid cancer treated with a total
thyroidectomy may be given radioiodine for rem-
nant ablation, adjuvant therapy, or therapy for
known disease, with doses ranging from 30 milli-
curies (mCi) to 200 mCi [13]. While radioiodine
is generally well-tolerated, increased attention
has been drawn to its adverse effects. Early toxic-
ities include gastrointestinal symptoms, radiation
thyroiditis, sialadenitis/xerostomia, bone marrow
suppression, gonadal damage, dry eye, painless
neck edema, tumor hemorrhage, and nasolac-
rimal duct obstruction. Late toxicities include
second primary cancers, pulmonary fibrosis, and
permanent bone marrow suppression [14, 15].
Among these, sialadenitis/xerostomia and nau-
sea/vomiting occur most frequently, with an inci-
dence of approximately 30% [14, 16].

Radioiodine Sialadenitis

Sialadenitis is defined as inflammation of the
salivary glands and may present in acute, recur-
rent, or chronic forms [17, 18]. Chronic sialade-
nitis is the most common disorder of the major
salivary glands, affecting approximately 1 in
20,000 patients [19]. Causes of chronic sialadeni-
tis include sialolithiasis, ductal scar tissue and
previous parenchymal damage from previous
sialolithiasis, radiation exposure or radioiodine
administration, ductal trauma, autoimmune dis-
orders (such as Sjogren’s syndrome and juvenile
recurrent parotitis), anatomic anomalies, and for-
eign bodies [20]. Symptoms of chronic sialadeni-
tis include recurrent, often postprandial, swelling
and pain of the involved gland. This disorder is
occasionally complicated by bacterial superin-
fection with mucopurulent drainage [19-21].
While sialolithiasis is the most common
cause of chronic sialadenitis, the increased use
of radioiodine has resulted in an increased inci-
dence of radioiodine sialadenitis [19]. Symptoms

of radioiodine sialadenitis are characteristically
pain, swelling, and xerostomia [22]. A range of
10-60% of patients report symptoms of acute or
chronic salivary gland dysfunction after exposure
[23]. The salivary glands experience greater tox-
icity than other tissues because the parenchymal
and ductal cells contain a sodium/iodine sym-
porter that accumulates *' in the saliva at con-
centrations of 20-100 times the levels found in
plasma. Ultimately, an estimated 24 % of radioio-
dine is lost through the saliva [24]. Due to expo-
sure to radiation, the ductal epithelial cells as
well as the salivary parenchymal cells experience
acute and chronic inflammatory changes with
subsequent duct lumen narrowing, stricture for-
mation, and altered, more viscous saliva. These
factors contribute to ductal blockage and salivary
stasis [22]. Since serous acini are most suscep-
tible to this injury, the parotid gland tends to be
more affected than the submandibular gland [23].

Prevention

Methods of preventing radioiodine sialadenitis
are debated. Van Nostrand originally proposed
pretreatment and posttreatment approaches to
mitigation of radioiodine sialadenitis. He sug-
gested assessment of radioiodine uptake in the
salivary glands on preablation whole body scans
with potential treatment adjustment as indicated,
patient education, aggressive hydration, and sus-
pension of anticholinergic medications. After
therapy, he recommended aggressive hydration,
frequent sialogogues, gland massage, and use of
one or more of the following medications: cho-
linergic agents, nonsteroidal anti-inflammatory
agents, prophylactic steroids, amifostine, and
reserpine [25]. Other studies, however, ques-
tioned the efficacy of these recommendations,
particularly with regard to frequent sialogogues,
pilocarpine, and reserpine [26-28].

Recent studies of patients receiving radio-
iodine for well-differentiated thyroid cancer
suggest the use of recombinant human thyroid-
stimulating hormone (rhTSH) postoperatively
may induce less salivary gland toxicity as
opposed to thyroid hormone withdrawal because
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the latter group experienced transiently impaired
renal function and subsequent decreased renal
clearance of radioiodine. In fact, in one prospec-
tive study, only 5.4% of 148 patients receiving
rhTSH experienced adverse oral symptoms [29].
Ultimately, however, uniform consensus regard-
ing successful preventative measures for radioio-
dine sialadenitis has yet to be achieved.

Management

Management of radioiodine sialadenitis is first
medical. Medical therapy is intended to reduce
the severity of symptoms and includes hydration,
gland massage, application of warm heat, anti-
inflammatories, and cholinergic medications.
Antibiotics are administered should bacterial
infection occur [23, 25, 30].

Interventional sialendoscopy is beneficial to
most patients whose symptoms are refractory to
medical management. In our experience, the
procedure is best performed under general anes-
thesia. The ductal lumen is inspected thoroughly
with a diagnostic sialendoscope. Typical endo-
scopic findings included pale ductal mucosa,
thick mucus plugs, ductal debris, and ductal ste-
nosis (Fig. 8.1). Salivary dilators and the sialen-
doscope may mechanically expand the duct

Fig. 8.1 Sialendoscopic appearance of parotid duct with
characteristic findings of narrowed, pale duct with mucous
plug due to radioiodine sialadenitis

Fig. 8.2 Hydraulic expansion of the parotid gland

while sterile saline is introduced to hydrauli-
cally expand the ducts and engorge the gland
(Fig. 8.2). Steroids can be instilled although the
benefits of steroids are not well characterized.
Some patients may benefit from several sequen-
tial procedures. Sialadenectomy is reserved for
patients with severe symptoms that do not
resolve with sialendoscopy.

Sialendoscopy Outcomes

According to the studies listed in Table 8.1,
50-100% of patients undergoing sialendoscopy
for radioiodine sialadenitis report improvement in
sialadenitis symptoms [22, 23, 30-35]. Three
studies reported complete resolution of symptoms
in 55-100% of patients [22, 23, 31]. While almost
all studies validated the use of sialendoscopy for
these patients, a study of 12 patients by Kim et al.
demonstrated that sialendoscopy consistently pro-
vided no benefit in some sialadenitis outcome
measures. Their patients reported a significant
improvement in obstructive symptoms but no
improvement in xerostomia symptoms, unstimu-
lated salivary flow rate, or salivary gland scintig-
raphy [35]. Among patients within all studies, the
cumulative doses of radioiodine administered
ranged from 125 to 250 mCi [33, 34]. Four studies
demonstrated follow-up of greater than 1 year in
some of their patients, suggesting symptom relief
may be long-lasting [22, 23, 30, 31]. According to
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De Luca et al. and Bomelli et al., the most com-
mon causes of recurrence were ductal stenosis
and mucus plugs [30, 33].

Ultimately, while all studies to date report

improved symptoms in at least half of patients
undergoing sialendoscopy, additional higher-
powered studies are needed to further assess the
degree, quality, and length of symptom improve-
ment. The studies are further limited by the lack
of a validated objective measure of symptoms
and the various administered treatments prohibit-
ing direct comparison of outcomes.

Conclusion

Sialendoscopy is effective in providing symp-
tomatic relief to a majority of patients with
radioiodine sialadenitis not responding to con-
servative medical therapy.
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