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Interventional sialendoscopy for radioiodine-induced
sialadenitis: quo vadis?

La scialoendoscopia interventistica per le scialoadeniti radioiodio-indotte:
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SUMMARY

Salivary gland toxicity is a common adverse effect of radioactive iodine ('*'T) for the treatment of thyroid cancers with a prevalence ranging
from 2% to 67% of the "'l exposed population. Recently, sialendoscopy has been introduced as an attractive diagnostic and therapeutic
tool for management of patients with radioiodine-induced sialadenitis that is unresponsive to standard medical treatments. The objective
of the current review was to assess the impact of this procedure on outcomes in patients suffering from radioiodine sialadenitis. Overall,
eight studies were included and 122 patients underwent 264 sialendoscopic procedures. Duct stenosis and mucous plugs were observed
in 85.7% of endoscopic findings, supporting the role of ductal obstruction in the pathophysiology of radioiodine sialadenitis. In total,
89.3% of patients experienced complete or partial resolution of sialadenitis recurrences without any major adverse events, and parotidec-
tomy was advocated in only 1 case. However, outcomes mainly concerned subjective reports and only two clinical experiences evaluated
objective measurement with dissimilar results. Limited to few studies, xerostomia and obstructive symptoms responded differently after
sialendoscopy. The optimal timing of salivary gland videoendoscopy needs to be further analysed in order to define the best management
of radioiodine-induced obstructive sialadenitis.
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RIASSUNTO

La tossicita delle ghiandole salivari rappresenta un noto effetto indesiderato dello iodio radioattivo ('3'I) utilizzato per il trattamento di
neoplasie tiroidee, con una prevalenza che varia dal 2% al 67% della popolazione esposta. Recentemente, la scialoendoscopia é stata
introdotta come un interessante strumento diagnostico e terapeutico per la gestione dei pazienti affetti da scialoadenite radioiodio-indotta
non responsiva ai trattamenti medici standard. L’obiettivo della presente revisione ¢ stato valutare l'influenza di questa procedura sulla
storia clinica di pazienti affetti da scialoadenite conseguente a trattamento con radioiodio. Complessivamente, la revisione ha incluso
8 studi, 122 pazienti e 264 scialoendoscopie. Le stenosi duttali ed i tappi mucosi hanno rappresentato 1’85.7% dei reperti endoscopici,
sostenendo il ruolo dell’ostruzione duttale nella fisiopatologia della scialoadenite da radioiodio. Circa 1'89.3% dei pazienti riportarono
una risoluzione parziale o completa degli episodi di scialoadenite ricorrente, senza complicanze post-operatorie maggiori. Un solo caso
¢ stato sottoposto a parotidectomia per fallimento del trattamento scialoendoscopico e persistenza dei sintomi. Tuttavia, i risultati della
letteratura riguardarono principalmente valutazioni soggettive e solamente in due esperienze cliniche furono prese in considerazione mi-
sure oggettive con risultati discordanti. La xerostomia fu analizzata in pochi studi, con benefici differenti rispetto ai sintomi ostruttivi. La
tempistica ideale per la videoendoscopia delle ghiandole salivari necessita di ulteriori analisi, al fine di definire la miglior gestione delle
scialoadeniti ostruttive radioiodio-indotte.
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Introduction administered *'I, previous history of salivary gland dis-
orders as well as other causes of xerostomia or increased

Salivary gland toxicity after radioiodine therapy is a wide-
e Y by BT retention 2. Salivary gland injuries can be quanti-

ly documented adverse effect of radioactive iodine ("*'T) in

the treatment of differentiated thyroid cancers !. Swelling,
pain and xerostomia, usually bilateral, are present in 2%
to 67% of the "*'T exposed population 2. Epidemiological
data are still unclear because many factors can influence
post-radioiodine salivary dysfunction: dose and timing of

fied by technetium scintigraphy, but the total cumulative
BIT dose may not strictly relate with clinical manifesta-
tions *°. Clinical onset may occur early (within 48 hours)
or late (3-6 months) after irradiation. Radiation damage
to the salivary glands results from their selective ability
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of uptake and concentrate iodine as high as 7-700 times
plasma levels, probably through a sodium/potassium/
chloride cotransporter *°. Furthermore, "*'I induced harm-
ful effects appear to be related to increased permeability
of the gland vascular endothelium leading to leakage of
plasma proteins and electrolytes. Adverse events include
parenchymal injuries and salivary duct obstructions that
trigger an inflammatory vicious circle able to amplify '
uptake. More frequently involved, serous glands express
a greater ability to concentrate iodine in comparison with
mucous ones. Prevention and management of radioiodine-
induced sialadenitis are widely debated in literature, and
contradictory data are available concerning the adoption
of sialagogues and anti-inflammatory drugs to avoid re-
currences®. Proper patient education, hydration with sali-
vary gland massage and antibiotic administration in case
of suppurative evolution represent the standard manage-
ment of sialadenitis with estimated benefit in about 70%
of cases °!!, In 2006, for the first time, 15 patients suffer-
ing from sialadenitis secondary to '*'T underwent sialen-
doscopy with advantages in all cases following a single
procedure only, under local anaesthesia '>. The promising
results of this inedited therapeutic option, led to new in-
ternational experiences that have not been compared or
analysed. The aim of the present study was to carry out a
comprehensive review of salivary gland videoendoscopy
applied to radioiodine-induced sialadenitis, in order to as-
sess the impact of this procedure on outcomes.

Materials and methods

A systematic literature search was conducted using elec-
tronic databases (Medline, Embase, Scopus). The research
strategy was performed combining intervention-specific
terms (“sialoendoscopy”, “sialendoscopy”, “endoscopy”)
with disease-specific terms (“radioiodine-induced sialad-
enitis”, “radioiodine sialoadenitis”, “radioiodine”, “!3'1”).

Levels of evidence were assigned according to the Oxford

Table 1. Clinical studies.

Centre for Evidence based Medicine . Inclusion criteria
for published studies where the following: (1) randomised
controlled trial, prospective and retrospective studies; (2)
evaluation and description of sialendoscopic outcomes
in patients suffering from typical *'I-induced sialadeni-
tis, such as swelling, pain and xerostomia. Review arti-
cles, case reports, abstracts without a full text, letters and
editorials were excluded, as well as non-English publica-
tions. The primary endpoint of this review was to evaluate
the success rate of interventional sialendoscopy assessed
as a reduction (“improved” patients) and/or resolution
(“cured” patients) of salivary gland painful swellings.
Secondary endpoints were: sialendoscopic findings, pre-
and postoperative assessment of salivary gland function
(by scintigraphy), pre- and postoperative evaluation of xe-
rostomia, postoperative morbidity defined as all complica-
tions following sialendoscopy, percentage of gland exci-
sion after sialendoscopy. The last search was conducted
on 30" September 2016.

Results

Eight studies satisfied the inclusion criteria: levels of evi-
dence ranged between 3 and 4 in all studies (TableI). All en-
rolled patients complained of two or more recurrent events
of sialadenitis after radioiodine therapy. In seven studies,
all patients were submitted to interventional sialendosco-
py only after conservative medical treatment failures. The
median time from radioiodine treatment to sialendoscopy
was 11 months, ranging from 4.5 ! to 16 '° months (Table
I). Interestingly, only in Wu et al. 7, enrolled patients had
never attempted conservative treatments before sialendos-
copy. All authors, except Nahlieli et al. 12, reported the mean
dose of radioiodine, which ranged from 107 mCi'¢ to 250
mCi '°, with a mean cumulative radioiodine dose of 163.7
mCi. When reported, 74.7% received a single radioiodine
treatment, and the remaining 25.3% underwent multiple
treatments. The overall population was composed of 122

Author, year No. of patients No. of Sialendoscope; size Mean follow-up Level of
sialendoscopies evidence
Nahlieli, 20062 15 15 NA; 1.3 mm NA 4
Kim, 2007 6 6 NA; NA NA 4
Bomeli, 2009 12 32 Marchal sialendoscope (Karl Storz, Tuttlingen, NA 4
Germany); 1.3 mm
Prendes, 201210 11 29 Marchal sialendoscope (Karl Storz, Tuttlingen, 14.4 months 4
Germany); 1.3 mm
De Luca, 2014 30 80 NA; NA NA 4
Bhayani, 20151 26 68 Karl Storz sialendoscope (El Segundo, CA); NA 23.4 months
Wu, 2015"7 12 19 PolyDiagnost sialendoscope (Hallbergmoos, Germany); NA
NA
Kim, 2016'® 10 15 Karl Storz sialendoscope (Tuttlingen, Germany); 1.1 mm 5 months 3

NA: data not available
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Table Il. Demographic and clinical data.

Patients
Number of patients 122
Sex
Male 13.8%
Female 86.2%
Mean age 45.9 years
Histology*
Papillary thyroid carcinoma 79.8%
Follicular thyroid carcinoma 14.4%
Other histologies 5.8 %

Cumulative radioiodine dose (mCi)
Mean dose (min-max) 163.7 (107-250)

Salivary glands submitted to sialendoscopy*

Parotid gland 75.7%
Submandibular gland 24.3%
Main sialendoscopic findings *

Stenosis 46.3%
Mucous plugs 39.4%
Sialodochitis 14.3%
Sialendoscopy

No. of primary treatments performed (%) 240 (90.9%)
No. of secondary treatments performed (%) 24 (9.1%)

Time from radioiodine to sialendoscopy

Median time (range), months
* Absolute value not available for incomplete data

11 (4.5-16) months

patients (13.8% males, 86.2% females), mean age 45.9
years, with greater involvement of parotid glands (75.7%)
submitted to sialendoscopy compared to submandibular
glands (24.3%). In 79.8 % of patients, "*'T had been given
for papillary thyroid carcinoma, in 14.4% for follicular
thyroid carcinoma and in the remaining 5.8% for other
histologies. Overall, 240 sialendoscopies in 122 patients
were carried out as primary treatment, consequently it
may be assumed that multiple glands were often submit-
ted simultaneously to interventional sialendoscopy in the
same patient. The type of anaesthesia was specified in 4
studies: Nahlieli et al. '* and De Luca et al. * performed
all the procedures under local anaesthesia; Prendes et
al. 'Yand Bhayani et al. !¢ opted for general anaesthesia.
Only Prendes et al. ' reported one case of unsuccessful
cannulation of the duct. When reported, stenosis was the
most relevant endoscopic finding (46.3%) followed by fi-
brinous debris/mucous plugs and sialodochitis in 39.4%
and 14.3% of patients respectively. No studies reported
the type of stenosis according to Koch classification .
All therapeutic procedures comprised irrigation with iso-
tonic saline solution plus steroids (of different types ac-
cording to each study), with the exception of the Wu et al.
series 7, in which sterile saline solution was mixed with
gentamicin. In all cases, stenosis management required

Sialendoscopy for radioiodine-induced sialadenitis

Table Ill. Therapeutic success after interventional sialendoscopy.
Therapeutic Success*
Complete therapeutic success (%) 40 (33.1%)
After primary procedure (%) 40 (100%)
After secondary procedures (%) 0

Partial therapeutic success (%) 68 (56.2%)
After primary procedure (%) 64 (94.1%)
After secondary procedures (%) 4 (5.9%)

Unsuccessful treatment (%) 13 (10.7%)

TOTAL (%)** 121 (100%)

*Therapeutic success was referred to the number of patients
*“*Total number of patients was 121 because 1 patient was lost to follow-up

multiple techniques involving instrumental and hydrau-
lic ductal dilation. Balloon dilation, as well as salivary
stent positioning, were performed when needed, but no
detailed data about the number of cases was available.
No clinical study reported the frequency of sialadeni-
tis before and after sialendoscopy, even though a high
success rate (89.3%) was documented in all clinical tri-
als with a complete resolution of symptoms in 33.1%
of the overall population and partial improvement in
56.2% (Table III). When successfully performed (108
patients), sialendoscopy was effective as primary treat-
ment in 104 patients (96.3%) and as a further therapeu-
tic option in only 4 patients (3.7%). In 10.7% of cases,
salivary gland endoscopy did not provide an advantages
for sialadenitis recurrence. One case of parotidectomy
was carried out, with an overall percentage of gland
excision of 0.8%!'. Only Kim '® et al. and Wu et al. 7
analysed the functional outcome of sialendoscopy by
salivary gland scintigraphy. In the first study '8, pre- and
post-sialendoscopy outcomes did not differ in uptake
ratio, maximum accumulation and secretion by salivary
gland scintigraphy. Differently, in Wu et al. !’ the scin-
tigraphy results showed a statistically significant higher
uptake ratio and excretion fraction after interventional
sialendoscopy. Concerning xerostomia, only Bhayani
et al. '*and Kim et al. '® quantitatively assessed saliva
production and evaluated dry mouth symptoms with a
standard quality of life xerostomia questionnaire. Bhay-
ani et al. !® observed a partial or complete relief of xe-
rostomia symptoms in 77.3% of patients and sialomet-
ric data revealed a statistically significant difference in
saliva production at 6 months following sialendoscopy
for unstimulated salivary flow. In Kim et al. '8, xerosto-
mia-related symptom scores after sialendoscopy did not
differ significantly in comparison with pre-endoscopic
scores and there were no statistically significant differ-
ences between pre- and post-sialendoscopy stimulated
salivary flow rate. No major adverse events were docu-
mented in any study.
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Discussion

In 1805, Philipp Bozzini announced in a daily German
newspaper the development of a novel device that some
years later was considered the progenitor of current endo-
scopes: the Lichtleiter or “Light Conductor” . Since then,
the evolution of endoscope-assisted techniques has rev-
olutionised the concept of surgery introducing a new era
of minimally-invasive medicine. This change of perspec-
tive was made possible by continuous progress in medi-
cal knowledge and technology with a positive influence in
many fields of healthcare. From its first documentation in
early 1990s ' 22, salivary gland videoendoscopy or sialen-
doscopy was largely applied in diagnosis and treatment
of sialolithiasis and salivary duct stenosis with significant
results . The potential implications of this innovative
tool were noted by the increasing number of published
studies, as well as by the further applications in patients
suffering from obstructive salivary gland disorders % 7.
Radioiodine-induced sialadenitis represents one of the lat-
est employments of sialendoscopy: even if many authors
have advocated its usefulness, debate is still open on the
real effectiveness of this procedure and a comprehensive
review had never been performed. According to our liter-
ature analysis, 122 patients underwent 240 sialendoscopic
procedures as primary treatment, followed by 24 secondary
sialendoscopies. The vast majority of patients were women
(86.2%) probably due to the epidemiological distribution
of thyroid carcinomas susceptible to radioiodine therapy.
The parotid gland was most frequently affected according
with the higher concentration of serous acini as well as a
lower clearance rate of salivary flow in comparison with
submandibular gland 2. Duct stenosis and mucous plugs
were observed in 85.7% of endoscopic findings, supporting
the role of ductal obstruction in the pathophysiology of ra-
dioiodine sialadenitis. In all, 89.3% of patients experienced
a complete or partial resolution of sialadenitis recurrences
and parotidectomy was advocated only in 1 case '°. Mean
follow-up period was specified in only three studies (Table
I). In all studies, with the exception of Wu et al. 7, inter-
ventional sialendoscopy was performed in case of medi-
cal treatment failure and after a median time of 11 months
from "1 therapy, both indicating the chronicity of the dis-
ease prior to sialendoscopy.

Despite the encouraging results, some critical considera-
tions are necessary. The success rate was the result of dif-
ferent therapeutic strategies considering the type of steroid
irrigation, the use of hydraulic, instrument and/or balloon
dilation, the adoption of salivary stents, the ductal injec-
tion of antibiotics and the specific timing of sialendoscopic
procedures. Moreover, the relief of painful swellings was
mainly limited to subjective reports of symptomatic im-
provement, lacking a detailed description of the frequency
of recurrence and a validated objective measurement.

Only two studies quantitatively assessed salivary gland
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function by salivary scintigraphy, with contradictory re-
sults. According to Kim et al. ', there were no significant
differences in functional outcomes between pre- and post-
operative sialendoscopy, even if obstructive symptoms were
always improved. Wu et al. reported improved salivary
gland scintigraphy scores in 78.9% of glands in line with
better symptomatic results ", Interestingly, the two studies
mostly differed in the time to treatment (mean 13 months
versus “early treatment” not further specified), in the mean
cumulative 'T dose (more than 150 mCi versus 125 mCi),
in the type of ductal stenosis regarding site, number and
severity (not comparable due to the lack of data) and finally
in study design (prospective versus retrospective). Subjec-
tive and objective assessment of xerostomia was limited to
few patients in two clinical studies, with dissimilar results.
Bhayani et al. ' documented symptomatic and sialometric
benefits after sialendoscopy, differently from Kim et al. '8
in which xerostomia and obstructive symptoms responded
differently after sialendoscopy. The safety of sialendoscopy
was supported by all studies with no major adverse events
documented.

Conclusions

Recently, sialendoscopy has been advocated as an attrac-
tive diagnostic and therapeutic choice in patients with
radioiodine-induced sialadenitis who are unresponsive to
medical treatments. Eight international experiences have
reported promising results with improvement of painful
swellings in 89.3% of the cases and no major adverse
events. However, small population sizes, the absence of
randomised studies and heterogeneous follow-up times as
well as different interventional sialendoscopic strategies
strongly weaken the overall level of evidence. Further-
more, objective outcomes are limited to few studies with
different methods of study and dissimilar results. Optimal
timing of salivary gland videoendoscopy needs to be fur-
ther analysed to define the best management strategy of
radioiodine-induced obstructive sialadenitis.
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