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ABSTRACT

In the present survey, the emergence of parotid gland endoscopy or sialoendoscopy as well as the most recent
achievements of this minimally invasive technique for safe and effective treatment of salivary gland diseas-
es are discussed. The results from some meta-analyses in this interdisciplinary field are briefly presented.
The clinical applications of interventional sialoendoscopy in patients with chronic parotitis, in adults and
children as well as with salivary gland stones are briefly presented.
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GENERAL CHARACTERIS-

TICS OF INTERVENTIONAL

SIALOENDOSCOPY

Parotid gland endoscopy or sialoendoscopy is a
minimally invasive technique for safe and effective
treatment of salivary gland inflamamatory diseas-
es, obstructions, strictures and salivary stones. Dur-
ing sialoendoscopy, a small camera is placed into the
parotid gland through the salivary ducts that empty
into the mouth. Depending on the obstruction, sialo-
endoscopy can be carried out either under local an-
esthesia in an outpatient office, or in the hospital op-
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erating room under general anesthesia. The salivary
duct opening should be either dilated or incised pri-
or to endoscope introduction. Then saline is used to
dilate the salivary duct and its branching. The endo-
scope is introduced into the gland through its natu-
ral orifice in the mouth or by a making a small in-
cision in the duct opening. After endoscope intro-
duction, the internal anatomy is examined for subse-
quent treatment of a specific disease entity.

The ability to perform this technique results
from the development of miniaturized endoscop-
ic imaging tools. Nowadays, most sialoendoscopes
are of semirigid type. They allow for visualization of
the lesions as the stiffness permits manipulation and
navigation of the internal salivary anatomy. Multi-
ple types of microinstruments are available such as
grasping forceps, biopsy forceps, drills, needles, laser
fibers, and lithotripters.

Nowadays treatment by invasive endoscopy, in-
tracorporeal lithotripsy, and extracorporeal litho-
tripsy develops worldwide as an alternative to open
surgical procedures.
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When the stone diameter is <5 mm, the sialo-
lith can be removed by an endoscopic technique, par-
ticularly when located above the muscles that com-
prise mouth floor. The following techniques are used
to remove the salivary gland stones: grasping tech-
nique; using a small wire basket retrieval system;
mechanical fragmentation and laser fragmentation.

When the stone diameter is >5 mm, a twofold,
endoscopically assisted approach is used. The stone
is localized, dissected and removed in an intraoral
approach. After sialolith removal, a sialastic stent is
inserted into the duct for two to four weeks enabling
the healing process of the oral region and the res-
toration of the normal gland function. This pre-
vents scar formation which can develop overlying the
ductal opening into the mouth.

Sialoendoscopy is introduced in the early 1990s
as a minimally invasive alternative to standard meth-
ods for treatment of inflammatory and obstructive
parotid gland disease in adult patients (3). Recent
advances in instrumentation allow its adaptation to
the smaller salivary ductal anatomy in the pediatric
population, too. In 1990, R. Konigsberger et al. and
P. Gundlach et al. separately perform sialoendoscopy
by introducing the endoscope into the major salivary
glands. In France, P. Katz (1990) introduces the fiber-
scope for the examination of the salivary glands. Lat-
er on, P. Katz (1991) applies a 0.8-mm flexible endo-
scope to treat salivary gland stones. R. Kénigsberger
et al. (1993) introduce a new minimally invasive en-
doscopically-controlled electrohydraulic shock wave
lithotripsy for salivary gland stones. By using rigid
miniendoscope, O. Nahlieli et al. (1994) treat eight
cases of sialolithiasis causing major salivary gland
obstructions for the first time with salivary gland
endoscopy, a new technique which combines endos-
copy and treatment. Between 1988 and 2002, a total
of 668 duct endoscopies with instrumentation and/
or intracorporeal laser lithotripsy or electromagnetic
extracorporeal shock wave lithotripsy for major sal-
ivary lithiasis were performed in France (16). Litho-
tripsy completely destroys the stones in 63% of the
lithotriptor cases. In 35% of these procedures, there
is stone fragmentation with spontaneous expulsion
or ancillary endoscopic removal. There are no major
complications such as nerve or tooth damage.

META-ANALYSES OF PUBLI-
CATIONS ON THERAPEUTIC
SIALOENDOSCOPY

A meta-analysis of 11 English-language arti-
cles retrieved from MEDLINE, EMBASE and the Co-
chrane library shows that the success rate of sialen-
doscopy combined with minor surgical removal of
parotid sialoliths ranges from 69 to 100% (13).

The results of a systematic review of publica-
tions retrieved from MEDLINE, EMBASE, Web of
Knowledge, the Cochrane Library, and the National
Health Service Centre for Reviews and Dissemination
reveals a weighted pooled proportion of success rates
of the obstruction’s resolution of 76% (95% CI=71-82)
for 40 studies involving 2 654 patients undergoing si-
aloendoscopy alone, and of 91% (95% CI=88-94) for
23 studies and 1 480 procedures made with sialoen-
doscopy and a combined surgical approach (2).

A systematic review and meta-analysis of seven
prospective or retrospective studies of pediatric pa-
tients treated with interventional sialendoscopy for
the management of juvenile recurrent parotitis re-
trieved from MEDLINE, EMBASE, the Cochrane li-
brary, and Google Scholar suggests that sialendosco-
py is an effective and safe therapeutic method for ap-
propriate patients (32).

THERAPEUTIC STALOENDOSCOPY
IN CHRONIC PAROTITIS

Between November 2004 and June 2011, 36 pa-
tients with juvenile recurrent parotitis were treated
(34). Of them, 15 underwent salivary gland endosco-
py with cortisone irrigation and 21 ones were man-
aged with antibiotic therapy alone. There was a sig-
nificant reduction of recurrent episodes and pain in-
tensity following therapy in both groups.

R. Semensohn et al. (2015) performed diagnos-
tic and therapeutic sialendoscopy in nine children
with juvenile recurrent parotitis and three children
with chronic submandibular sialadenitis. They de-
tected ductal stricture in eight cases, thick intraduct-
al mucus in six cases and ductal calculus in one case.
The average follow-up was 16.5 months (range: 1-49
months), and during that time two patients had a re-
currence (16,67% of the cases). One patient had a re-
peated recurrence which resolved after salvage pa-
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rotidectomy and another patient had one isolated re-
currence which resolved with antibiotics.

T. E. Heineman et al. (2015) examined 19 pa-
tients with idiopathic chronic parotitis during a me-
dian follow-up of five months. Computed tomogra-
phy imaging had a sensitivity and specificity of 80.0
and 71.4%, respectively, for predicting abnormal
tindings on sialendoscopy, while magnetic resonance
imaging had 100% accuracy in a small set of patients.
There was a symptomatic improvement after treat-
ment in 11 out of 12 glands with noticeable pathol-
ogy present on preoperative imaging or sialendos-
copy, while three out of seven glands without such
a pathology experienced symptomatic improvement
(p=0.038).

Usage of the therapeutic salendoscopy in idio-
pathic chronic parotitis improves pain and swelling
with a higher frequency of success in case of abnor-
malities noted on endoscopy.

Interventional sialendoscopy under local anes-
thesia was carried out in 12 patients with chronic ra-
dioiodine-induced sialadenitis following the treat-
ment of thyroid disease (37). The results from the ex-
aminations using visual analogue scale and salivary
gland scintigraphy demonstrated a statistically sig-
nificant improvement after the operation (p<0.05).

Usage of interventional therapeutic sialendos-
copy in 50 children aged 2-16 years with juvenile
recurrent parotitis between 2003 and 2012 demon-
strated satisfactory results (1). Seven out of 43 chil-
dren with unilateral parotitis underwent additional
sialendoscopy because of recurrence.

In three children at a mean age of nine years
(range 6-11 years) with juvenile recurrent parotitis
who failed conservative medical management, inter-
ventional sialendoscopy consisted of serial Stenson’s
duct dilation, ductal system endoscopy and saline ir-
rigation followed by instillation of triamcinolone ac-
etate (7). Technical success rate was 100%. During
the last follow-up, there were neither new juvenile re-
current parotitis episodes, nor any major postoper-
ative complications. There is a learning curve with
sialendoscope use. Pediatric sialendoscopy is more
challenging and should be incorporated into one’s
practice after developing a comfort level and an ini-
tial experience of sialendoscopy in an adult popula-
tion. As this is not always feasible in exclusively pedi-

atric practices, training in sialendoscopy and collab-
oration with someone experienced in sialendoscopy
helps bridge these difficulties (7).

Between January 1, 2003 and November 30,
2008, pediatric sialendoscopy under general anesthe-
sia was performed on the parotid gland in 23 patients
mainly because of recurrent salivary gland swell-
ing (23). Thirty-two procedures were carried out en-
doscopically, whereas a combined intervention was
necessary for three patients only.

Therapeutic sialendoscopy with dilation and ir-
rigation of the ductal system of 23 parotid glands in
nine female and two male patients was performed
for ' sialadenitis after failing medical management
(31). Most patients reported improvement of symp-
toms after a single procedure. At a mean follow-up of
18 months, there was a complete symptom resolution
with sustained benefit in six patients while a partial
improvement of symptoms with some persistent in-
termittent episodes of pain or swelling was observed
in other four patients.

In a single tertiary-care pediatric otolaryngol-
ogy practice, therapeutic sialendoscopy was carried
out in three children with bilateral and two ones with
unilateral parotid gland inflammation (12). There
were no postoperative complications. In three chil-
dren, there was no postoperative recurrence but a de-
creased frequency of recurrence was noted in two
children. Operative findings from 10 parotid glands
showed fibrinous debris in seven as well as mucoid
debris, purulent debris and duct stenosis in one pa-
tient each. There were no parotid gland stones at all.

Before sialoendoscopy, 31 patients with chron-
ic obstructive parotitis underwent ultrasonography
and salivary gland scintigraphy examinations (38).
Thirty patients (or 44 parotid glands) successfully
underwent interventional sialendoscopy under local
anesthesia while one patient (or one parotid gland)
received general anesthesia. Preoperatively, the mean
visual analogue scale score was six and six months
postoperatively it was 4.9 that is statistically signifi-
cantly lower (p<0.05).

Among 50 children at a mean age of 7.5 years,
juvenile recurrent parotitis was diagnosed in 40 and
sialolithiasis was detected in the rest ten ones (33). Si-
aloendoscopy was carried out in 15 children from
the first group. These patients had significantly high-
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er costs of care during the period of observation than
those who are not operated on.

The analysis of the therapeutic effect of an in-
traductal sialoendoscopic application of corticoste-
roids on the clinical course of nine children with
chronic recurrent juvenile parotitis during an aver-
age follow-up period of 15 months revealed that there
were no side effects associated with the sialendosco-
py (25). All symptoms completely resolved in eight
children. One child still showed slight parotid swell-
ings without any need for antibiotics.

THERAPEUTIC STALOENDOSCOPY

IN SIALOLITHIASIS

According to the interdisciplinarily developed
German S2k AWMF guideline for the treatment of
obstructive sialadenitis, therapeutic options such
as interventional sialendoscopy and extracorporeal
shock-wave lithotripsy are available in combination
with marsupialization or incision of the duct (36).

The results from a retrospective review of 112
consecutive patients with obstructive salivary disor-
ders indicated that anteriorly located parotid gland
stones are more accessible for endoscopic manage-
ment, whereas posterior ones require combined ap-
proaches for management by a transfacial approach
for their removal (17).

In six patients with obstructive sialadenitis
caused by sialolithiasis surgery using a purely sialen-
doscopic technique was not done because either of
the stone size, or of a tight distal stricture obstructing
the passage of endoscopic stone removal, therefore a
combined therapeutic approach was used (18). Endo-
scope application enabled further exploration of the
remaining duct thus allowing for the removal of fur-
ther sialoliths and subsequent duct reconstruction.

During a retrospective study from 2004-2009
in Eastern Denmark, a total of 53 parotid endos-
copies for treatment of non-neoplastic obstruction
were performed (5). The indications for sialoendos-
copy were sialolithiasis, stenosis, recurrent swelling
and recurrent infections. There was an overall suc-
cess rate of 62% in interventional endoscopies.

The analysis of patient’s tolerance of sialendos-
copy of the parotid gland indicates that most patients
consider the procedure to be tolerable (22). The indi-
cations for conducting sialendoscopy under general

anesthesia are procedures of greater invasiveness and
complex situations with multiple sialolithiases, diffi-
cult anatomic preconditions, or a very long expected
operation time.

The sialendoscopic thulium-YAG fiber laser
was used in a pulsed mode with an average power
output of 2-8 W to fragment and facilitate extraction
of parotid lithiasis in 40 patients (6). Stone size was
preoperatively evaluated by ultrasound. The mean
size was 5.7mm and varied between 2 and 18 mm.
The mean energy per procedure was 1,450] (range:
1,400-1,8007).

In a comprehensive review, the current litera-
ture devoted to the therapeutic outcomes after the
application of sialendoscopy in juvenile recurrent
parotitis patients was discussed (4).

Within a prospective observational study in
New Zealand between June 2010 and June 2012, L.
Ianovski et al. (2014) used the Glasgow Benefit In-
ventory questionnaire to assess the patient-perceived
outcome after sialendoscopy for obstructive salivary
gland diseases. Fifty-four patients underwent a total
of 66 sialendoscopic procedures involving 44 parotid
and 22 submandibular glands. There was a complete
symptom resolution in 54 procedures (in 81,82% of
the cases). Sialolith removal was successful in 67%
of the sialolithiasis cases, with postsialendoscopy
symptom resolution in 86% of the cases. The symp-
toms resolved in 81% of the patients with ductal ste-
nosis. The overall mean Glasgow Benefit Inventory
score was +31 and compared very favourably with
other otolaryngological procedures.

Ten consecutive patients with parotid gland si-
alolithiasis were successfully treated using the com-
bined endoscopic and transcutaneous approach.
They had previously undergone a sialendoscopy un-
der local anesthesia and presented with large, immo-
bile salivary stones in the deeper salivary duct sys-
tem (26). In 60% of the cases, a temporary stenting
of the salivary duct was performed. All the patients
showed good clinical results with restored drainage
of the salivary duct system and preserved parotid
gland function.

In a retrospective study covering the period be-
tween 2010 and 2012, O. Nahlieli (2015) established
a total of 17 postopetative complications associat-
ed with the application of sialendoscopy (intraduct-
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al endoscopy or endoscopy-assisted extraductal ap-
proach) among 498 consecutive patients with sali-
vary gland stones located in the parotid, submandib-
ular, and sublingual glands (in 3,41% of the cases).
The most common complications weree strictures,
ranulas, and lingual nerve paresthesias.

Between 2003 and 2010, 55 consecutive patients
underwent endoscopically assisted surgical remov-
al of parotid stones from 57 glands as minimally in-
vasive radiological or endoscopic techniques alone
are inefficient (30). During a median follow-up of
3.1 years, 28 glands (70%) were symptomless while
11 ones (28%) of the cases were much improved but
caused mild or occasional residual symptoms. One
patient required postoperative lithotripsy and basket
retrieval of a retained stone and then was symptom
free.

Endoscope-assisted partial-superficial paroti-
dectomy through a concealed postauricular skin in-
cision was successfully performed in 18 cases of be-
nign tumor located in the superficial parotid gland
lobe (10). This approach provides safe dissection of
the facial nerve and exposed working space. The du-
ration of the procedure was 90 to 120 min.

In eight patients with large and impacted intra-
ductal parotid salivary gland stones with an average
diameter of 7.6 mm (range 7.0-10.2 mm), a combined
endoscopic and transcutaneous technique was suc-
cessfully used (29). The stone was approached endo-
scopically, a skin flap was raised over or a small in-
cision was made through the illuminated area, and
then the stone was removed by an external route with
minimal morbidity rate. Six patients were symptom
free after the intervention and superficial parotidec-
tomy was performed in one patient.

Between 2003 and 2008, 206 out of 221 parot-
id gland stones were treated in a tertiary referral ac-
ademic medical centre by salivary gland endoscopy
and other gland-preserving techniques such as extra-
corporeal shockwave lithotripsy, transoral stone re-
moval, and combinations of these methods (39). The
parotid gland stones were removed by salivary gland
endoscopy in 22%, by combined salivary gland en-
doscopy and incisional technique in 26%, or by ex-
tracorporeal shockwave lithotripsy in 52% of the cas-
es, with long-term success rates of 98%, 89%, and

79%, respectively. Only eight patients (3.88% of the
cases) eventually required parotidectomy.

Within a prospective study between December
2008 and November 2011, 185 sialendoscopies were
performed in 162 patients in a tertiary university cen-
tre (21). Among 29 patients with parotid sialolithia-
sis, endoscopy was the definite treatment in 15 cas-
es, extracorporeal shock-wave lithotripsy was neces-
sary in nine cases and a combined approach was per-
formed in 5 cases who failed the other two methods.
Sialoendoscopy was the method of choice with a high
rate of success and gland preservation in small and
medium stones. The combined transcutaneous and
endoscopic approach was indicated for large stones,
for complications after and contraindications in ap-
plying the minimally invasive procedures.

Minimally invasive surgery of parotid gland si-
alolithiasis using sialoendoscopy was performed in
tive patients without any salivary gland removal (24).
Stone size and shape are significant predictors for
successful endoscopic stone removal.

During the operative treatment of strictures
and adhesions, the surgeon establishes the exact lo-
cation of the obstruction using a sialogram and then
applies the endoscopic method. The first step is anes-
thetizing and laving the duct with 2% lidocaine and
saline. If there is no improvement, the surgeon in-
serts a dilation balloon, which can be inflated up to
3 mm. The pressure created by the inflation enables
to dilate most strictures. Another technique is to ex-
pand the stricture region with grasping forceps used
as a dilator.
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