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Abstract: The aim of this study is to retrospectively investigate the effectiveness of outpatient ductal
steroid irrigations (DSIs) as an adjuvant treatment in recurrent inflammatory obstructive sialadenitis
(RIOS). A retrospective chart review of prospectively recruited RIOS patients was randomly assigned
to group A (i.e., interventional sialendoscopy) or group B (i.e., interventional sialendoscopy with
outpatient DSIs). The statistical analysis detected any postoperative difference between groups in
terms of the number and severity (attested by 0–10 VAS pain) of episodes of swelling. Interventional
sialendoscopy and DSIs were effective and well tolerated in all 122 patients, and a significantly
reduced number of salivary gland swelling episodes (p-value = 0.01) was documented in group B
compared to group A at any follow-up assessment. When the specific aetiology was considered,
repeated DSIs were more effective than interventional sialendoscopy alone in patients with type 1
or 3 stenoses and in those without mucous plugs. Our results confirm the safety and effectiveness
of interventional sialendoscopy (both as a single-modality and a multimodal approach) in a large
series of adult patients with RIOS at short-, medium-, and long-term analyses. The superiority of a
combined therapeutic protocol, with a positive effect still detectable 12 months after the end of the
treatment, was attested as well.
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1. Introduction

Recurrent sialadenitis is a relatively uncommon disorder characterized by repeated and
painful salivary gland inflammatory swellings, mainly occurring near meals and related
to any impairment in saliva outflow due to stones, ductal strictures/stenoses/kinkings/ab
extrinseco compression, mucous plugs, or post-actinic/post-radioiodine sequelae [1,2].

Current therapeutic management of these patients mainly exploits minimally invasive
and gland-sparing techniques, including interventional sialendoscopy and video-assisted
transoral or transcervical surgical approaches, which are amenable to achieving a conspicu-
ous success rate, especially when they are used in a combined modality [3–6].

Among these, (interventional) sialendoscopy is now considered a cornerstone in the
management of RIOS, not only as a refined diagnostic modality able to provide detailed eti-
ological insights for a tailored approach, but also as a therapeutic modality when combined
with interventional manoeuvres such as stone removal, intracorporeal lithotripsy, and
ductal dilatation/stretching [7–9]. Besides being highly effective, the morbidity and safety
of interventional sialendoscopy are optimal, given the high tolerability of the procedure,
which can be performed under sedation even in paediatric patients [10], and the reduced
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rate of untoward effects [11]. In addition, (interventional) sialendoscopy has been also
proven to be economically viable, as it has been found to be more cost-effective both as a
diagnostic and therapeutic option compared with multiple combined diagnostic modalities
and traditional medical management in patients with radioiodine-induced sialadenitis [12].

Interventional sialendoscopy combined with repeated ductal steroid irrigations (DSIs)
can be used in an integrated therapeutic protocol for the treatment of patients with recurrent
inflammatory obstructive sialadenitis (RIOS) [7,9,13], but the actual therapeutic gain offered
by DSIs compared to interventional sialendoscopy alone is difficult to quantify. Based
on this, we previously documented the positive effect of interventional sialendoscopy
combined with DSIs in 54 adult patients with recurrent sine causa sialadenitis, with the
finding of better results in terms of reduction in the mean number of salivary gland swelling
episodes 6 months after the procedure in the group receiving combined treatment compared
to patients undergoing interventional sialendoscopy alone [7].

The aim of this retrospective study is to evaluate the impact of outpatient DSIs as an
adjuvant treatment to interventional sialendoscopy in a larger cohort of patients with RIOS
and its effectiveness in the medium- and long-term.

2. Materials and Methods
2.1. Study Design and Setting

This retrospective chart review of prospectively recruited patients with RIOS who were
treated between January 2019 and December 2020 was carried out at Milan University’s
Department of Clinical Sciences and Community Health and Department of Biomedical
Surgical Dental Science.

The protocol was approved by our local Ethics Committee of Milano Area 2, and it
was conducted in accordance with the principles of good clinical practice.

2.2. Study Subjects

The study involved the charts of all adult patients who had attended their first exami-
nation at our tertiary outpatient clinic of salivary gland diseases between January 2019 and
December 2020 for RIOS, defined as at least two episodes/year of salivary gland swelling
and/or pus discharge and inflammatory changes [14].

The patients had been referred to the clinic by their family doctors or other otorhino-
laryngological institutes that had dealt with their initial episodes of salivary gland swelling
but were unable to manage recurrences effectively.

The exclusion criteria were as follows: previous salivary gland surgery; iatrogenic post-
surgical salivary duct stenoses; detection of ductal kinking or type 2 stenoses (including
megaducts) according to Koch’s classification [15] at diagnostic sialendoscopy; clinical or
ultrasonographic detection of salivary gland or ductal stones; and complete distal stenoses
not liable to be dilated.

2.3. Interventions

The patients had been managed as previously described [7,13] and according to the
protocol shown in Figure 1. On T3, i.e., two weeks since patient allocation to groups as
formerly reported [7], the patients underwent diagnostic/interventional sialendoscopy
under local anaesthesia with sedation (based on the previously described protocol) [13]
(Figure 2). In the event of sialendoscopic detection of type 2 ductal stenoses according to
Koch’s classification (i.e., stenoses associated with abnormalities within the ductal system,
including circular or web-like changes and megaducts) [15], the patient was excluded.
Otherwise, patients with evidence of type 1 (i.e., stenoses associated with inflammatory
changes in the stenotic area) or type 3 (i.e., stenoses characterized by diffuse fibrotic reaction)
stenoses [15] were recruited.
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At this point, patients had been randomly assigned in a 1:1 ratio to group A (i.e.,
interventional sialendoscopy alone) or group B (i.e., interventional sialendoscopy with
outpatients DSIs) on the basis of a randomisation list generator.

Patients belonging to group B started DSIs (six treatments as a whole; one session
every three weeks) on an outpatient basis about two weeks after interventional sialen-
doscopy. Based on our earlier protocol [7], the orifice of the duct was dilated by means
of a lacrimal probe, and the duct was cannulated with a No. 22–26 G peripheral venous
catheter (Venflon, BD Medical, Franklin Lakes, NJ, USA) or a lacrimal cannula (Eagle Labs,
Rancho Cucamonga, CA, USA) connected to a 5 mL syringe containing a 2 mL solution of
betamethasone, corresponding to two vials of 4 mg/1 mL each.
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Figure 2. Intra-operative view during a right parotid sialendoscopy (main picture) performed in
a patient with recurrent sine causa parotitis; in the small picture, the endoscopic finding of diffuse
sialodochitis involving the Stensen’s duct.

Post-operative assessment by means of clinical evaluation and examination of clinical
diaries was planned three (T4) and six months (T5) after the end of the treatments; a
twelve-month post-operative telemedicine evaluation (T6) was also performed to assess
the steadiness of results over time and the patients’ grade of satisfaction by means of a
telephonic interview.

The retrospective chart review considered the patients’ demographic and clinical
data; the latter included the following: the aetiology of RIOS; the affected gland and side;
intra-operative findings at interventional sialendoscopy; the number of episodes, the pain
related to episodes of salivary gland swelling before and after treatment (by means of a 0 to
10 visual analogue scale VAS pain), and the subjective grade of satisfaction after treatment
(by means of a 0 to 10 VAS satisfaction) (adapted from Gillespie et al.) [16].

2.4. Statistical Analysis

The sample size was computed based on our previous paper documenting the effective-
ness of interventional sialendoscopy and DSIs in 54 patients (36 undergoing interventional
sialendoscopy alone, and 18 undergoing sialendoscopy and DSIs) with recurrent sine causa
sialadenitis, in terms of the reduction in the number of salivary gland swellings [13]. Based
on the published data regarding the mean 6-month post-operative number of salivary gland
swelling episodes (about 21 and 11, respectively, in the control and study groups) [13],
assuming a variance of 10 in the general population, it was calculated that 37 subjects for
each group would lead to an alpha value of 0.05 and a power of 99%.

The statistical analysis was mainly designed to detect any possible postoperative
differences between group A and B in terms of the number and severity (attested by a
0–10 VAS pain scale) of episodes of salivary gland swelling after treatment.

The results are given as absolute numbers and percentages, or arithmetic mean
values ± standard deviation. Dichotomous outcomes were analysed using contingency
table analysis and the Chi-squared test, and continuous variables were analysed using
the Wilcoxon–Mann–Whitney test. Multivariate regression analysis was used to test the
effect of possible confounders on the outcome. The data were analysed using STATA
10.0 software (StataCorp, College Station, TX, USA); a p-value of <0.05 was considered
statistically significant. A Bonferroni-adjusted p-value of 0.0125 was considered for multiple
test comparisons.
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3. Results

The final analysis was based on the data from 122 charts, which included 43 males
(34.1%) and 79 females (65.9%) with a mean age of 55.5 ± 14.2 years, including 60/122
and 62/142 patients belonging, respectively, to group A and B. All patients successfully
completed the study, and no dropouts occurred during the follow-up period.

The two study groups were comparable at baseline in terms of demographic and
clinical variables, as well as the main intraoperative findings obtained during interventional
sialendoscopy (Table 1).

Table 1. Baseline demographic/clinical characteristics and intraoperative findings in the study groups.

Characteristics Group A
(No. = 60)

Group B
(No. = 62) p-Value Tot.

(No. = 122)

BASELINE
FEATURES

Mean age ± SD, years 56.1 ± 11.4 54.4 ± 18.6 n.s. 55.5 ± 14.2
Males 27 (45.0%) 16 (25.8%) n.s. 43 (34.1%)

Affected gland: parotid 21 (35.0%) 13 (20.9%)
n.s.

34 (27.9%)
Affected gland: submandibular 36 (60.0%) 43 (69.3%) 79 (64.7%)

Affected gland: both 6 (6.7%) 6 (9.7%) 10 (8.2%)
Side: left 29 (48.3%) 29 (48.8%) n.s. 58 (47.5%)

SIALENDOSCOPIC
FINDINGS

Mucous plug 30 (45.2%) 22 (35.5%)

n.s.

55 (45.1%)
Sialodochitis 19 (31.7%) 24 (38.7%) 43 (35.2%)

Type 1 or 3 stenoses 13 (21.7%) 15 (24.2%) 28 (22.9%)
None 6 (10.0%) 9 (14.5%) 15 (12.3%)

Mean no. of pathological findings 1.3 ± 0.5 1.4 ± 0.5 n.s. 1.3 ± 0.5

Legend: no. = number; SD = standard deviation; n.s. = not significant.

Interventional sialendoscopy was well tolerated in all patients as attested by the mean
VAS pain = 3.1 ± 2.3 and the lack of any untoward effects; in no case was the procedure
stopped due to the occurrence of unexpected technical difficulties. The most frequent
sialoendoscopic finding was a mucous plug (55/122, 45.1%), followed by sialodochitis
(43/122, 35.2%), and stenosis (28/122, 22.9%) (Table 1); more than one intraoperative patho-
logical finding was detected in 43/122 (35.2%) of patients. Among the most frequently
detected aetiologies were sine causa sialadenitis (81/122, 66.4%), sialadenitis related to Sjö-
gren’s disease or other autoimmune disease (30/122, 24.6%), and post-actinic/radioiodine
sialadenitis (11/122, 9.0%).

DSIs were well tolerated, as documented by the mean VAS pain = 2.1 ± 1.1; no
complications occurred during the procedure.

Postoperatively, a significantly reduced number of salivary gland swelling episodes
(p-value = 0.01) was documented in patients belonging to group B compared to those
belonging to group A at any follow-up assessment (Table 2 and Figure 3). No significant
differences in pain related to episodes of salivary gland swelling were detected between
groups (mean VAS pain ranging between 5.9 and 7.1).

Table 2. Mean number of episodes of salivary gland swelling in the study groups in the study period.

Mean No. of
Episodes ± SD Group A Group B p-Value * Tot.

T1 27.3 ± 38.8 22.1 ± 33.5 n.s. 25.5 ± 37.0
T2 39.5 ± 67.5 43.9 ± 10.3 n.s. 41.0 ± 67.1
T4 10.4 ± 24.5 0.6 ± 0.7 0.011 7.1 ± 20.5
T5 21.9 ± 52.6 1.1 ± 0.9 0.010 15.0 ± 44.0
T6 33.9 ± 87.5 0.6 ± 0.70 0.010 22.8 ± 73.0

Legend: No. = number; SD = standard deviation; n.s. = not significant; *: statistical significance set at 0.0125 based
on Bonferroni correction for multiple test comparisons.
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When subgroup analysis was performed by considering the main diagnostic groups, a
significantly reduced number of postoperative episodes of salivary gland swelling after
repeated DSIs compared to interventional sialendoscopy alone was found in patients with
sialendoscopic evidence of type 1 or 3 stenoses and in those without mucous plugs, at any T
(Table 3). These findings were confirmed by multivariate logistic regression analysis, while
all the other clinical and demographic variables tested (i.e., age, gender, the affected gland
and side, and the number of pathological findings detected at interventional sialendoscopy)
were not confounders of the postoperative number of salivary gland swelling episodes
(Table 4).

Table 3. Mean number of episodes of salivary gland swelling in the study groups during the study
period according to sialendoscopic findings.

Time Sialendoscopic
Finding Group A Group B p-Value

T1 Mucous plugs Yes 35.7 ± 11.7 13.0 ± 1.0 n.s.
No 55.6 ± 14.6 36.9 ± 13.1 n.s.

Sialodochitis Yes 27.0 ± 12.6 26.9 ± 14.0 n.s.
No 52.0 ± 11.8 43.5 ± 20.4 n.s.

Type 1 or 3 stenoses Yes 42.8 ± 22.1 38.6 ± 17.4 n.s.
No 39.7 ± 10.1 30.0 ± 16.8 n.s.

T2 Mucous plugs Yes 25.1 ± 6.7 7.0 ± 0.2 n.s.
No 38.7 ± 8.3 13.4 ± 6.6 n.s.

Sialodochitis Yes 23.8 ± 9.2 13.3 ± 7.1 n.s.
No 34.4 ± 6.5 21.8 ±10.2 n.s.

Type 1 or 3 stenoses Yes 43.2 ± 12.5 29.2 ± 8.7 n.s.
No 28.0 ± 5.8 15.0 ± 8.5 n.s.
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Table 3. Cont.

Time Sialendoscopic
Finding Group A Group B p-Value

T4 Mucous plugs Yes 6.9 ± 3.4 1.0 ± 0.1 n.s.
No 16.9 ± 5.6 0.4 ± 0.1 0.01

Sialodochitis Yes 3.5 ± 1.8 0.4 ± 0.1 n.s.
No 14.7 ± 4.3 0.4 ± 0.2 n.s.

Type 1 or 3 stenoses Yes 16.7 ± 7.4 0.4 ± 0.2 0.04
No 10.0 ± 3.5 0.5 ± 0.1 n.s.

T5 Mucous plugs Yes 15.7 ± 8.1 0.5 ± 0.3 n.s.
No 35.1 ± 11.8 0.9 ± 0.2 0.01

Sialodochitis Yes 5.7 ± 3.6 0.7 ± 0.2 n.s.
No 32.3 ± 9.6 1.0 ± 0.2 n.s.

Type 1 or 3 stenoses Yes 38.5 ± 16.7 1.0 ± 0.2 0.03
No 20.7 ± 7.7 0.6 ± 0.2 n.s.

T6 Mucous plugs Yes 25.5 ± 13.9 1.5 ± 0.5 n.s.
No 50.5 ± 18.8 0.6 ± 0.1 0.02

Sialodochitis Yes 7.0 ± 4.0 0.8 ± 0.2 n.s.
No 49.0 ± 15.7 0.5 ± 0.2 n.s.

Type 1 or 3 stenoses Yes 56.7 ± 28.3 0.6 ± 0.2 0.05
No 31.4 ± 12.4 0.8 ± 0.2 n.s.

Legend: n.s. = not significant.

Table 4. Results of multivariate regression analysis assessing the impact of sialendoscopic findings on
the mean number of postoperative episodes of salivary gland swelling at any T ((A) at T3 assessment,
(B) at T4 assessment, and (C) at T5 assessment).

(A)

Confounders Coef. Std. Err. P > |t| [95% Conf. Interval]

Study group −13.41 5.76 0.02 −24.88 −1.94
Stenoses −0.53 5.57 0.04 −11.63 10.57

Scialodochitis −8.9 5.01 0.08 −18.93 1.02
No mucous plugs −10.23 5.44 0.05 −21.04 0.64

_cons 19.70 4.93 0.00 9.88 29.53

(B)

Confounders Coef. Std. Err. P > |t| [95% Conf. Interval]

Study group −28.56 12.68 0.03 −53.82 −3.31
Stenoses 1.99 12.28 0.05 −22.45 26.44

Scialodochitis −20.28 11.03 0.07 −42.25 1.69
No mucous plugs −19.48 11.99 0.04 −43.35 4.39

_cons 40.58 10.87 0.00 18.94 62.22

(C)

Confounders Coef. Std. Err. P > |t| [95% Conf. Interval]

Study group −41.56 20.81 0.04 −82.99 −0.13
Stenoses 2.80 20.14 0.04 −37.31 42.91

Scialodochitis −31.23 18.10 0.09 −67.28 4.81
No mucous plugs −25.56 19.67 0.03 −64.72 13.60

_cons 59.19 17.83 0.01 23.69 94.69
(A) Dependent variable: no. of episodes on T3; Prob > F = 0.03; R-squared = 0.13; Adj R-squared = 0.08;
(B) Dependent variable: no. of episodes on T4; Prob > F = 0.04; R-squared = 0.12; Adj R-squared = 0.08;
(C) Dependent variable: no. of episodes on T5; Prob > F = 0.05; R-squared = 0.11; Adj R-squared = 0.05.
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Overall, a good level of subjective satisfaction was reported by the patients as a whole
at the end of treatments (T6), as attested by a mean VAS satisfaction = 7.5 ± 2.8, with
a better outcome attested in patients belonging to group B compared to those in group
A (8.4 ± 1.1 vs. 6.9 ± 3.2; p-value < 0.01). In addition, the postoperative occurrence of
new-onset salivary gland-related complaints was more frequently detected in patients
belonging to group A than in those belonging to group B (35/60, 58.3% vs. 16/62, 25.8%;
p-value = 0.01).

4. Discussion

Our results confirm the safety and effectiveness of interventional sialendoscopy (both
as a single-modality treatment and also when performed as a multimodal approach inte-
grated with repeated DSIs) in a large series of adult patients with RIOS in a short-, medium-,
and long-term analysis.

Tolerability of interventional sialendoscopy under local anaesthesia was good, as
attested by the mean VAS pain (3.1 ± 2.3) and the non-occurrence of any complications in
the whole population. In addition, the surgeons were able to complete the procedure in all
cases. Despite it being largely accepted that the morbidity of interventional sialendoscopy
is low, some untoward events may occur, including major events such as avulsion of the
duct (2%) or, more frequently, minor complications (23%) such as minor ductal lesions,
papillary stenoses, or failure to proceed due to ductal stenoses or masseteric blend [17]. In
addition, it is known that a progressive learning curve is required both to optimise clinical
effectiveness and to reduce the operative time [18]. In fact, it has been reported that some
technical difficulties may be encountered in up to 25% of cases when the procedure is
performed by non-highly experienced personnel, i.e., those surgeons who have performed
no more than 100 sialendoscopic procedures [18]. On the contrary, the occurrence rate
of procedural impediments and the mean operative time progressively decrease as the
number of patients treated increases. Under these conditions, it is not surprising that, in
the present case series, we did not experience any failure, as we have long-term experience
with this operation (more than 860 procedures performed by our senior surgeon P.C. in the
last 10 years) in our highly specialised second-level facility for the management of patients
with obstructive salivary disease (an average of 300 patients treated every year).

Our results document a certain effect of interventional sialendoscopy alone in patients
with RIOSs as a whole, as documented by a transient decrease in the number of residual
gland swelling episodes in the short term (T4) compared to the baseline, but with a tendency
toward worsening over time.

On the contrary, a combined therapeutic protocol (interventional sialendoscopy plus
adjuvant DSIs) was found to be superior to interventional sialendoscopy alone in the
management of adult patients with RIOS, as attested by a significant difference in the mean
number of residual salivary swelling episodes between groups at any time, with a long-
lasting positive effect still detectable 12 months after the end of the treatments. These results
are particularly remarkable if we consider that our case series included a large portion
of patients with complicated disease, as about 34% of the patients treated suffered from
repeated inflammation due to systemic autoimmune disease or post-actinic/radioiodine
treatment, and that a sialoendoscopic pattern suggestive of severe inflammatory and
scarring anatomic ductal subversion was detected in most patients, including the presence
of multiple intraoperative pathological findings in about 35% of cases.

The documented effectiveness of (interventional) sialendoscopy with DSIs in patients
with RIOS has been previously attested [7,9,13,19] in limited case series of patients. In
fact, we have reported that (interventional) sialendoscopy with DSIs significantly reduced
the number of painful episodes of sialadenitis and subjective symptoms related to oral
discomfort in 22 patients with Sjögren’s syndrome [13]. In addition, we have also found
that the addition of DSIs increased the therapeutic value of (interventional) sialendoscopy
in the medium term (i.e., 6 months after the end of the procedure) in 44 adult patients
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with recurrent sine causa sialadenitis, even though the two procedures were comparable in
terms of effectiveness immediately after the end of treatment [7].

In addition, we found that the combined therapeutic approach is considerably more
effective than interventional sialendoscopy alone in a peculiar subset of patients, i.e., those
with sialendoscopic evidence of type 1 or 3 stenoses, and in those without mucous plugs.
This could be related to the fact that a single procedure may be effective in completely
removing salivary ductal obstruction in the case of mucous plugs, while in the case of more
severe conditions such as salivary duct stenoses, repeated therapeutic sessions may be
required to completely rehabilitate salivary patency. The first beneficial effect of DSIs is due
to the simple mechanical irrigation of the ducts, which is able to flush out inflammatory
mediators, debris, or mucous plugs in the retained salivary secretion. In addition, the larger
clinical effectiveness of a combined procedure is probably related to the anti-inflammatory
effect of the steroid compound, capable of medicating the ductal mucosa subject to a chronic
and persistent inflammatory stimulus and blocking immune stimulation in patients with
underlining immune disorder. Reduction in local inflammation involving the salivary
duct system would result in decreased oedema of the ductal system, further enhancing
salivary outflow.

On the basis of this experience, we now consider the adoption of a combined ther-
apeutic strategy, at least in patients presenting constitutional features or intraoperative
findings (i.e., autoimmune disease, post-actinic sequelae, type 1 or 3 stenoses) predisposed
to post-operative recurrences. Otherwise, the therapeutic gain derived from a multi-modal
therapeutic approach should be weighed against certain unneglectable limits related to
DSIs; first of all, the fact that repeated outpatient visits (six sessions, each performed ev-
ery three weeks) are required—this could be particularly troublesome for some patients,
especially during the ongoing COVID-19 pandemic.

Despite these encouraging results, some scientific effort should be used to study, if
possible, modifications in the therapeutic plan (i.e., number of sessions, temporal distancing
among them, duration) could enhance the effectiveness and stability of the clinical outcomes.

5. Conclusions

Our results confirm the safety and effectiveness of interventional sialendoscopy (both
as a single-modality treatment and also when performed as a multimodal approach inte-
grated with repeated DSIs) in a large series of adult patients with RIOS in a short-, medium-,
and long-term analysis. Moreover, we have documented the superiority of a combined
therapeutic protocol, as attested by a significant difference in the mean number of residual
salivary swelling episodes between groups at any time, with a positive effect still detectable
12 months after the end of the treatments. Future studies are welcome to confirm the stabil-
ity of the results obtained in patients undergoing combined approach over time through
the implementation of the follow-up period at 24 months after the end of treatment.

Despite this, the real feasibility of this integrated protocol during the ongoing COVID-
19 pandemic could be questionable.
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