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Abstract Introduction Among the potential diseases that present altered salivary flow and
activity is Sjögren syndrome. Sialendoscopy seems to be an important therapeutic
option.
Objective To compare the results obtained with sialendoscopy for improving salivary
flow measured by scintigraphy in patients with primary Sjögren syndrome to those
obtained with other intraglandular washing solutions.
Methods Patients from our institution’s rheumatology clinic diagnosed with primary
Sjögren syndrome underwent parotid scintigraphy prior to the sialendoscopy proce-
dure. During the sialendoscopy procedure, one of the parotid glands was randomized
to receive a wash with saline while the other was washed with a corticosteroid solution.
After 1 month, a new scintigraphy examination of the parotid glands was performed to
observe the salivary flow for comparison.
Results A total of 13 female patients with mean age of 53.38 years (range, 27–76
years) were included in this study. After sialendoscopy, 10 patients (76.92%) were
observed to have improvement in salivary excretion with radiopharmaceutical during
scintigraphy. When analyzing each gland that was treated separately (26 glands), after
sialendoscopy, improvement was observed in 18 glands (69.23%), 8 treated with
dexamethasone and 10 with saline solution in the wash. There was no improvement in
8 glands (30.77%).
Conclusion This study demonstrates that sialendoscopy is as an important tool to
improve salivary flow measured by scintigraphy in patients with primary Sjogren
syndrome, increasing salivary excretion through dilation and consequent unblocking of
the ducts. These data suggest that there is no statistically significant difference
between intraductal washing solutions using saline or dexamethasone solution.
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Introduction

The word xerostomy comes from the Greek xeros, which
means dry, and stoma, that is, mouth; thus, the term is used
to define dry mouth. This term refers to a sensation of
decreased salivation, with disease and medication side-
effect as its main causes.1,2 Studies show that � 30% of the
world’s population reports some degree of dry mouth,1

reaching more than 60% in the elderly population.3,4 Insuffi-
cient salivary flow results in important oral effects: difficulty
in preparing the bolus, reduced taste, increased susceptibili-
ty to oral diseases,1 and difficulty while talking without
frequent fluid intake.5

Among the potential diseases that present altered salivary
flowand activity is Sjögren syndrome. Sjögren syndrome is a
slowly progressive autoimmune disease, characterized by
lymphocytic infiltration of the exocrine glands, resulting in
xerostomy and sicca keratoconjunctivitis.5 It occurs mostly
in females and typically begins between the 4th and 6th

decades of life.6 It is called primary when it occurs in
isolation. It may also be associated with other rheumatologi-
cal diseases, such as rheumatoid arthritis, scleroderma, and
systemic lupus erythematosus. When associated with such
diseases, it is called secondary Sjögren syndrome.

Among the salivary glands, the parotid gland is frequently
affected by Sjögren syndrome.6 Using sialendoscopy, it was
observed that the major cause of recurrent sialadenitis in
patients with autoimmune diseases is stenosis.6 Because
Sjögren syndrome affects the flow and production of saliva,
strictures (due to chronic inflammation), debris, and calcu-
lations are frequent findings.6–8

Since the medications that are used to control Sjögren
syndrome do not maintain function and do not predict
recurrent infection of the salivary glands,6 sialendoscopy
is an important therapeutic option. The sialendoscopy
exam can analyze in a broad way the major salivary
glands, including the parotid and submandibular. In addi-
tion to diagnosing, it can be used as a treatment. The
concept of sialendoscopy has been known for 30 years,
being first described in 1990 by Katz.9 Initially used for
diagnosis, today it plays an important role both in the
diagnosis and treatment of calculi and strictures of sali-
vary gland ducts.9

Many therapeutic modalities exist, and they include duct
washes with corticosteroids, collecting baskets (wire bas-
kets) for calculi, ductal balloon dilation, and laser lithotrip-
sy.10 Sialendoscopy significantly decreases the duration of
hospital stays and cost of treating non-tumoral salivary
diseases.11 Although sialendoscopy is widespread in Europe
and North America, the knowledge and consequent use of
this modality is still minimal in Latin America. We sought to
compare the results obtained with sialendoscopy to improve
salivary flow, measured by scintigraphy of the parotid
glands, and to compare the salivary flow measured by
scintigraphy after washing the parotid glands with saline
versus hydrocortisone. A secondaryobjectivewas to describe
common endoscopic findings in the parotid glands affected
by Sjögren syndrome.

Methods

Study Design
Patients from the rheumatology outpatient clinic of Hospital
de Clínicas de Porto Alegre (HCPA) diagnosed with primary
Sjögren syndrome were invited to participate in the study
between May and December 2015. Written informed con-
sent was obtained. Inclusion criteria included: patients of
both genders, aged ˃ 18 years, who had received treatment
from the HCPA rheumatology outpatient clinic for an estab-
lished diagnosis of primary Sjogren syndrome. Exclusion
criteria included: lack of regular follow-up at the HCPA
rheumatology clinic, no established diagnosis of Sjogren
syndrome, or refusal to participate in the study.

The patients who matched the inclusion criteria were
submitted to scintigraphy of both parotids prior to sialendo-
scopy. During sialendoscopy, one of the parotid glands was
washed with saline (0.9% saline) and the other with 4mg of
dexamethasone solution through predetermined double-
blind randomization. One month after the procedure, a
new scintigraphy examination of the parotid glands was
performed to observe the salivary flow of both glands for
comparison.

The calculation for simple randomization was provided by
the randomization software sealed envelope (Sealed Envelope
Ltd, London, UK), and the list created is in ►Appendix 1 -

Available online. This was a double-blind study, since neither
participants nor researchers knew which side was “case” and
which one was “control.” The sequence generated by the
randomization method specified sides “A” and “B,” and the
person inchargeof thepharmacysectoratHCPAdecidedwhich
one would be “right” and “left.”

Once this decisionwasmade, themedications came ready
and filled from the pharmacy with the marking “R” and “L,”
with onebeing the physiological solution and the other being
the solution with 4mg of dexamethasone.

Dynamic Scintigraphy of Salivary Glands
All tests were performed at the Nuclear Medicine Center of
the HCPA using two equivalent devices in the operation and
acquisition of results. Each exam lasted 40minutes and
started with the patient already under the chamber with
peripheral venous access ready to receive the radiopharma-
ceutical Tc-99m pertechnetate (radiation index of 10 mCi or
370 MBq). The acquisition curves started before the intrave-
nous application of the radiopharmaceutical and continued
for 30minuteswith a temporal resolution of 15 seconds. This
was the moment of capture and excretion without stimula-
tion. Then, the patient was offered 10ml of lemon juice
(citrus stimulus), and another 10minutes of curve acquisi-
tionwas performed. A 120-point curvewas generated (curve
of 120 images of 15 seconds each, with a matrix of
64� 64� 8 and a zoom of 1.2). The same computer proc-
essed all tests.

Scintigraphy Results Interpretation
The scintigraphy exam of each patient generated a curve
according to the glandular activity and the elapsed time. This
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curve is divided into two phases: SLOPE UP, which corre-
sponds to the accumulation of the radiopharmaceutical Tc-
99m pertechnetate in the glandular parenchyma; and SLOPE
DOWN, which corresponds to the excretion phase.
The second phase begins with the administration of citrus
juice (10ml of lemon juice), which generates the elimination
of the radiopharmaceutical into the oral cavity, informing
the patency of the parotid salivary ducts and the functional
integrity of the gland as a whole.12,13

The values of SLOPEUP and SLOPEDOWNare expressed in
values that correspond to the accumulation of the radiophar-
maceutical by time in seconds.12,13 In the present study, the
improvement values in SLOPE DOWN are important, as
sialendoscopy acts by trying to unblock the passage for saliva
elimination

Procedure (Intervention)—Sialendoscopy
The same otolaryngologist doctor performed all tests at the
otorhinolaryngology ambulatory of HCPA. The tests were
recorded and a sialendoscopy questionnaire was completed
(►Appendix 2 - Available online).

An initial preparationwith cotton soaked in 10% xylocaine
spray was placed over the left Stensen duct papilla. After
1minute, local anesthesia was applied to the mucosa with
0.3ml of 2% xylocaine without vasoconstrictor, in a region
close to Stensen duct. While the medication was acting, a
mouth opener was positioned on the right side for greater
comfort of the patient during the procedure.While sialendo-
scopy was being performed, a mouth aspirator was used to
suck the produced saliva when necessary.

Initially, papilla dilators were inserted with a gradual
increase in diameter to dilate the entrance of the endoscope.
After insertion of the endoscope, 9ml of 2% xylocaine
without vasoconstrictor were used for duct anesthesia.
Saline solution was used for the remainder of the procedure,
never exceeding 30ml. At the end of the procedure, the
preestablished randomized solutionwas used for each gland
of each patient—either with 1ml of saline solution (control
group), or with 1ml of solution containing 4mg of dexa-
methasone (case group). The same procedure was repeated
on the right side.

During sialendoscopy, the objectives were to remove
mucus plugs, stenoses, or stones that were obstructing the
passage and exit of saliva. For this, appropriate material was
used, depending on each case (balloons for expansion, bas-
kets or tweezers for removal of stones).

At the end of the procedure, theremayhavebeen a need to
fix the drain on the papilla using polypropylene 6.0 suture
thread (Ethicon, Inc., Bridgewater, NJ, USA), depending on the
examination and diagnosed pathology, a decision that was
made by the otorhinolaryngologist during the examination.
This drain, if used, was removed in one week, at the time of
the first consultation after the procedure.

All patients were treated with antibiotic therapy with
amoxicillin 875 mgþ clavulanic acid 125 mg—12/12 hours
for 10 days. In the case of drug allergy, clindamycin 300 mg—
8/8 hours for 10 dayswas used. The treatment aimed to cover
anaerobic bacteria, preventing any chance of infection after

the procedure. If the patient experienced pain, dipyrone 500
mg—6/6 hours was also prescribed (paracetamol 500 mg—
6/6 hours in case of allergy). Local cold compresses during
the first 2 days were used. Guidance was provided to avoid
acidic foods that increase salivary production during thefirst
week, preventing discomfort during this period.14

Standardization of the Classification of Abnormalities
The classification of salivary obstructive abnormalities pub-
lished by Marchal et al (2009)11 was used.

Material Supply and Maintenance
Karl Storz SE & Co. KG (Tuttlingen, Germany) provided the
necessary equipment to carry out the sialendoscopy tests
and procedures, the video set for filming, and recording of
the procedures (Appendix 3). H. Strattner & Cia Ltda (Rio de
Janeiro, RJ, Brazil) provided the necessary maintenance
during the study.

Statistical Analyses
After data collection, the McNemar test was used for paired
analyses, which assessed the efficiency of “before” and
“after” situations. Measurement on a nominal scale was
used to assess changes in the “after” situation in relation to
the “before” situation.

Budget
A request was made to Fundação de Ensino e Pesquisas
Econômicas (FIPE)- HCPA for covering the costs of scintigra-
phy examination of parotid glands for each patient, syringes
of 1 and 10-ml capacity, sutures, needles, gauze, cotton,
medications used, expenses for sterilizing materials, gloves
for procedures, masks, disposable laboratory coats, dispos-
able vacuum hoses, printing of questionnaires, folders, and
pens.

Results

Eighteen female patients provided written informed con-
sent. Among these, 5 did not complete the study: 2 patients
refused to undergo scintigraphy of the parotid glands; 1
patient underwent the first scintigraphy, presented with
panic symptoms during the procedure, and withdrew con-
sent; in 1 patient, it was not possible to catheterize the right
parotid papillae, making it impossible to follow-up and
compare the sides; and in 1 patient, it was not possible to
catheterize any of the parotid papillae, thus preventing the
segment and before and after comparison.

Thirteen female patients completed the research with a
mean age of 53.38 years (range, 27–76 years). All patients
had an initial scintigraphy with compatible findings of
Sjögren syndrome, in which both glandular absorption and
radiopharmaceutical excretion were reduced. In all 13
patients, sialendoscopy was successful without complica-
tions during or after the procedure. All patients were dis-
charged home immediately after the procedure was
completed. All patients completed treatment with antibiot-
ics for 10 days and used analgesics if necessary.
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During sialendoscopy, all patients presented with an
aspect of the duct mucosa classified as S4 by Marchal,11 in
which there is global narrowing of the ducts with the
appearance of pale scar tissue; and L0, in which no calculi
were found (►Figs. 1 and 2; ►Fig. 3 for comparison).

There was improvement in salivary excretion with radio-
pharmaceutical in the scintigraphy examination (SLOPE
DOWN). After sialendoscopy, improvement was seen in 10
patients, making up 76.92% of the sample. In analyzing each
treated gland separately, (26 glands), there was improve-
ment after sialendoscopy in 18 glands (69.23%), and no
improvement in 8 glands (30.77%).

In the comparative analysis between the glands washed
with physiological solution and the glands washed with
dexamethasone 4mg, there was improvement in 10 of the

13 glands washed with physiological solution (76.92%), and
improvement of 8 of the 13 glands washed with dexametha-
sone (61.53%). According to the McNemar test, this difference
is not statistically significant (p¼ 0.4795). The Fisher exact test
showed p¼ 0.6728,which also determines that this difference
is not statistically significant (see ►Tables 1 and 2).

Discussion

The mechanical role of removing thick saliva, cellular debris,
calculations, and, mainly, dilation of the ducts through
sialendoscopy is fundamentally important in maintaining
the current glandular function of affected patients. Current
medications used in Sjögren syndrome do not adequately
improve such symptoms.5,6 Sialendoscopy prevents inflam-
mation and the resultant scarring from leading to obstruc-
tion at the exit of saliva, which, in turn, increases the risk for
new inflammation and infection. In addition, it is advocated
that a single procedure would bring benefit to salivary
secretion, whereas little benefit would be achieved with
several daily doses of medications and their side effects.5

The present study demonstrates the effectiveness of the
sialendoscopymethod in the act ofmechanically dilating and
removing ductal obstructive factors. For the population

Fig. 2 Stenosis (other) in the main duct of the parotid gland
visualized during sialendoscopy.

Fig. 3 Example of a duct with normal diameter, where it is possible to
introduce and manipulate with tweezers. In this case, calculation of
the salivary gland in the main duct being removed by forceps.
Author’s personal file.

Fig. 1 Major stenosis in the main duct of the parotid gland visualized
during sialendoscopy.

Table 1 Fisher exact test results

Improvement No
improvement

Total

Physiological
solution

10 3 13

Dexamethasone
4mg

8 5 13

Total 18 8 26
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studied—primary Sjögren syndrome—this result is a hope for
treatment for the main consequence of their disease (dry
mouth), thereby positively impacting overall quality of life.
This study supports the few published studies regarding
sialendoscopy and autoimmune diseases of the salivary
glands, reinforcing the effectiveness of the method.6,18

Sacham et al6 treated 10 patients with autoimmune dis-
eases (Sjögren syndrome—without establishing primary
or secondary; and systemic lupus erythematosus) with sia-
lendoscopy. All patients recovered salivary function, with an
average follow-up of 6 months (range, 5 months to 2 years).
Kopec et al18 studied 51 patients with salivary duct strictures
(without specifying causes) who underwent sialendoscopy. A
4-mg dexamethasone solution was used to flush the ducts. A
significant improvement in salivation was achieved in 78% of
patients (40/51).

In our study, there was no statistically significant differ-
ence (p¼ 0.4795) between ductal lavage with saline and
dexamethasone. It is suggested that the importance of
sialendoscopy itself goes beyond the importance of using a
solution with dexamethasone through treatment of global
stenosis, which prevents saliva flow in these patients. We
hypothesized that use of dexamethasone could prevent
inflammatory edema after sialendoscopy, and that it could
contribute to the saliva output in this first analysis period of
1 month, even in a sample of 26 glands.

Additionally, in the separation of the group “washingwith
saline” versus “washing with dexamethasone,” there was an
improvement in 10 of the 13 glands with saline and 8 of the
13 glands with dexamethasone. It cannot be said that the
serumwould be less irritating because it is physiological and
does not have other components that could be irritating to
the ductal mucosa; however, future studies ought to investi-
gate this hypothesis.

Our study, with the specification of parotid salivary duct
strictures caused by primary Sjögren syndrome, supports
improvement in salivation and consequently quality of life

for these patients. Sialendoscopy is an important tool in the
treatment of xerostomy symptoms caused by primary Sjog-
ren syndrome. The procedure is very well tolerated by
patients under local anesthesia. There is no major postpro-
cedure. All patients were discharged shortly after the end of
sialendoscopy and remained comfortable at home and in
their daily activities.

The role of scintigraphy as an investigative method of
salivary function is reaffirmed in this study. These data
expand our knowledge of glandular activity.12,13 In this
study, there were patients in whom initial examination
showed glands with insufficient activity to form curves to
be analyzed, but after the intervention with sialendoscopy,
they presented formation of characteristic curves of glandu-
lar activity, even if discrete.

Scintigraphy provides an objective way to diagnose sali-
vary function, as well as an important tool for monitoring
this activity after interventions. It also provides, even in
patients without symptoms related to salivary glands, the
possibility of monitoring salivary function in patients un-
dergoing iodotherapy after thyroid cancer and radiotherapy
in patientswith cancer in thehead and neck region.12,13 Even
in asymptomatic patients, scintigraphy is useful to check the
damage caused after these interventions, as well as to
monitor recovery.13

Conclusion

This study supports that sialendoscopy is as an important
tool to improve salivary flow measured by scintigraphy of
salivary glands in patients with primary Sjögren syndrome
through dilation and resultant unblocking of the ducts. These
data reaffirm the characteristic intraductal appearance of
Sjögren syndrome of intense pallor of themucosa and diffuse
narrowing of the ducts. Moreover, it suggests that there is no
statistically significant difference between saline and dexa-
methasone solutions for intraductal washing.

Table 2 Comparison of parotid scintigraphy results before and after sialendoscopy

Patient Slope up
R Parotid
pre

Slope down
R Parotid
pre

Slope up
L Parotid
pre

Slope down
L Parotid
E pre

Slope up
R Parotid
post

Slope down
R Parotid
post

Slope up
L Parotid
post

Slope down
L Parotid
post

Improvement
R

Improvement
L

1 0.0305 -0.407 0.0197 -0.207 0.0294 -0.117 0.0171 -0.246 Yes No

2 0.046 -0.844 0.0563 -0.622 0.0482 -0.385 0.0407 -0.33 Yes Yes

3 0.0849 -2.02 0.0926 -1.12 0.0119 -0.939 0.0976 -0.647 Yes Yes

4 0.0129 -0.121 0.0112 -0.0494 0.0163 -0.206 0.0149 -0.284 No No

5 0.00098 ——– 0.00143 ——– 0.00525 ——– 0.000886 ——– No No

6 0.0522 -0.0991 0.0655 -0.652 0.0657 -0.594 0.0503 -0.624 No Yes

7 0.0106 -0.0779 0.0166 -0.128 0.0127 -0.163 0.0225 -0.258 No No

8 ——– ——– ——– ——– 0.00453 -0.00189 0.00549 0.000684 Yes Yes

9 0.0206 -0.17 0.0165 -0.0552 0.0232 -0.1 0.0193 -0.0472 Yes Yes

10 0.0114 -0.0294 0.00965 -0.0323 -0.00005 -0.0038 0.00106 -0.00672 Yes Yes

11 0.0674 -0.81 0.0651 -0.489 0.00134 -0.00549 0.0000871 -0.00866 Yes Yes

12 0.0701 -0.0951 0.0432 -0.507 -0.00488 -0.00627 -0.00625 -0.00333 Yes Yes

13 0.0108 ——– 0.0127 ——– 0.0144 -0.176 0.00701 -0.0783 Yes Yes

Abbreviations: L, left; R, right.
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