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Introduction

Post-mortem studies report the presence of 
sialotlithiasis in 1.2% of patients,1,2 with 80-90% of 
salivary stones occurring in the submandibular 
gland.3 Although their presence is not always 
symptomatic, salivary stones most commonly 
cause obstructive symptoms that are mainly 
experienced after meals: the meal-time syndrome.
Traditional sialolithiasis management involves 
antibiotic and anti-inflammatory treatment, with 
the aim of inducing spontaneous stone ejection. 
However, refractory cases of obstructive sialadenitis 
may require intervention, ranging from simple 
extraction after papillotomy to complete gland 
extirpation.4 Until the late 1980s, surgical removal 
of the gland was the only treatment option for 
resistant cases. However, surgical resection serious 
risks. Parotid gland resection can be especially 
hazardous, as this gland can be infected due to 
obstruction, thus increasing the risks of nerve injury 
and morbidity following the surgery.5 

In the late 1980s, sialendoscopy was introduced 
as a new minimally invasive technique that permit 
direct salivary tree visualization and treatment 
using endoscopic techniques.6 Sialendoscopy 
enables stone removal, as well as stenosis dilation 
when necessary. In a systematic review and meta-
analysis, Strychowsky et al.7 demonstrated that 
sialendoscopy is an efficacious, safe, and potentially 
gland preserving method of treat obstructive major 
salivary gland disease. Technological advancements 
have led to endoscope improvements and the 
development of dedicated instrumentation, which 
have fundamentally changed the management of 
obstructive pathologies. 

We believe that sialendoscopy should be 
included in the diagnostic panel of obstructive 
glandular disease, and should be systematically 
performed along with imaging, such as echography 
and CT scan. The introduction of sialendoscopy led 
to decreased use of sialography. All sialendoscopies 
start with a diagnostic step, during which one 
visualizes a stenosis, stone, thick sludge, or 
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included 126 parotid and 94 submandibular. 
No  major complications occurred in any of the 
220 operations.

The rate of general anaesthesia was 63% among 
the first 100 sialendoscopies, and was significantly 
lower (38%) among the last 100 sialendoscopies 
(P = 0.0004). For diagnostic sialendoscopies, the 
average operating time was 39 minutes among the 
first 100 procedures and was significantly lower 
(25  minutes) among the last 100  procedures 
(P = 0.00055). For interventional sialendoscopies, 
the average operating time was 68 minutes among 
the first 100 procedures and 65 minutes among the 
last 100 procedures (P = 0.35). A combined surgical 
approach rather than a purely sialendoscopic 
approach was used in 17% of the first 100 procedures 
and in 29% of the last 100 procedures (P = 0.043). 
Technical difficulty was encountered in 25% of the 
first 100 sialendoscopies and in 17% of the last 100 
sialendoscopies (P = 0.164). 

The rate of successful stone extraction was 65% 
among the first 100 procedures (26/40); compared 
to 90.2% among the last 100 sialendoscopies 
(37/41), showing a significant improvement 
(P = 0.0058). The rate of successful stenosis dilation 
– defined as achieving passage of the sialendoscope 
through the stenosis – was 92.5% among the first 
100 procedures (33/40) compared to 97.1% among 
the last 100 procedures (34/39). This increase was 
non-significant (P = 0.27). The rate of clinical 
improvement was 71% for the first 100 
sialendoscopies and 77% among the last 100 
sialendoscopies, both of which were satisfactory. 
All these data are summarized in Table 1.

Discussion

The present study aimed to investigate the 
sialendoscopy learning curve starting from the 
adoption of this practice by our department in 2009.
Our findings will be used as a first checkpoint for 
this relatively new procedure in our department. 
The present results will help to improve our case 
management and operative technique in order to 
achieve optimal results while considering 
patientsafety and comfort.

Our analysis of operative time showed a net 
decrease in the average time required to perform a 
diagnostic sialendoscopy, from 39 minutes in the 
first 100 procedures to 25 minutes in the last 
hundred procedures (P = 0.00055). This operative 

generalized dilatation of the salivary tree. A 
procedure is termed interventional sialendoscopy 
whenever it involves detection of and attempt to 
resolve a stenosis or stone, irrespective of the 
success or failure. 

In a previous study, Vairel et al.8 analysed the 
sialendoscopies of 100 patients and demonstrated 
that the sialendoscopy learning curve facilitates 
rapid acquisition of expertise regarding this 
technique. The present study aimed to further 
investigate the sialendoscopy learning curve by 
comparing our department’s first 100 procedures to 
last 100 procedures. In particular, we analysed 
differences in the type of anaesthesia, operating 
time, success rate, technical difficulty, major 
complications, and clinical improvement.

Patients and methods

We performed a retrospective descriptive study of 
sialendoscopic activity initiated in our department 
of Otolaryngology–Head & Neck surgery between 
March 2009 and March 2013. During this time 
period, 220 sialendoscopy procedures were 
performed by two surgeons, each of whom had 
received adequate training and tutoring. All 
procedures were performed using diagnostic and 
interventional Marchal all-in-one® sialendoscopes 
(1.1 and 1.3 mm). Stones were removed using a 
wire basket. Ductal stenoses were dilated using the 
sialendoscope itself and, very rarely, guide wires 
and balloon catheters. 

For this study, we reviewed the patients’ files to 
retrieve demographic data, main symptoms, and the 
gland involved. Operating room charts were 
reviewed to obtain data regarding the type of 
anaesthesia, the operating time, and any technical 
difficulties experienced (e.g. difficulty locating or 
accessing the duct opening and/or inability to visu-
alize the secondary branches). Clinical improve-
ment was assessed at post-operative consultation, 
usually after 2 months. The comparative analysis 
excluded 20 procedures occurring between the first 
100 and the last 100 procedures. 

Results

A total of 220 sialendoscopies were performed in 
189 patients. Of these patients, 110 were female 
and 79 were male (maletofemale ratio, 1:1.2), and 
the median age was 49 years. The operated glands 
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operative consultation. Local anaesthesia was 
utilized for diagnostic sialendoscopy in all patients 
presenting symptoms of obstructive glandular 
disease with no evidence of stones or stenosis on 
imaging. For patients with evidence of lithiases on 
echography CT scanning was performed with 
special attention given to the stone volume, number, 
localization, and shape. Local anaesthesia was 
prescribed for all stones smaller than 4 mm in 
diameter. For bigger stones that would potentially 
require a combined surgical approach, the decision 
was made by the surgeon, patient, and 
anaesthesiologist. General anaesthesia was 
prescribed for distal or multiple stones, stones 
bigger than 1 cm, and anxious and hesitant patients. 
The decreased rate of general anaesthesia essentially 
came from the group for which this decision was 
made with the patient. The experience gained by 
the surgeons made them more confident in 
proposing local anaesthesia, based on thegrowing 
ease of extracting stones and dilating stenosis, as 
well as the time saved during the diagnostic part of 
the procedure.

The rate of successful stone extraction also 
significantly increased among the last 100 
procedures (P = 0.0058). Our 90.2% success rate in 
this group is similar to the published results of 
systematic reviews and meta-analysis. Strychowsky 
et al.7 found a success rate of 86% for sialendoscopy 
alone, and of 93% when combined with a minimally 
invasive surgical approach. We think that this 
improved success over time was due to experience, 
as the performance of more sialendoscopies led to 
small improvements in technique for example, in 

time included the installation of the patient, placing 
of monitors for local anaesthesia, and preparing the 
instruments and the sialendoscope. It should be 
noted that sialendoscopies in our department are 
performed without scrubbing nurses. Supporting 
our findings with regard to diagnostic 
sialendoscopies, Luers et al.9 previously reported 
that a single operator shows a decrease in operative 
time after thirty procedures. 

However, for interventional sialendoscopies, the 
decrease in the operative time was not significant 
(P = 0.35). There are several explanations for this 
result. The last 100 sialendoscopies performed in 
our department included more operations using 
combined approaches rather than strictly 
sialendoscopy. This increase was probably due to 
the acceptance of more challenging cases for 
interventional sialendoscopy. The experience that 
our surgeons gained with combined surgical 
approaches led to the extraction of larger stones, 
sometimes bigger than 1 cm. Patients that were 
previously referred to other centres for external 
lithotripsy or laser fragmentation are now operated 
in our department. The last 100 procedures also 
included more patients with distal or multiple 
stones.

We also found that general anaesthesia was used 
less frequently with the progression of sialendoscopy 
in our department. Luers et al.10 report that 
sialendoscopy is well tolerated under local 
anaesthesia, as long as the procedure is not expected 
to be complicated and long lasting. Therefore, our 
department utilized local anaesthesia when possible. 
The anaesthesia type was decided during the pre-

Table 1
Summarizes the collected data
First Hundred Last Hundred P value

General Anaesthesia 63% 38% 0.0004
Average Operating time

Diagnostic 39 minutes 25 minutes 0.00055
Interventional 68 minutes 65 minutes 0.35

% of combined approach 17% 29% 0.043
Rate of Success

Stone Extraction 65% 90.2% 0.0058
Stenoses Dilatation 92.5% 97.1% 0.27

Technical Difficulty 25% 17% 0.164
Clinical Improvement 71% 77% 0.333
Major complication 0 0
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of their cases and was treated later by salvage 
superficial parotidectomy.

Limitations of the present investigation include 
that it was a retrospective study with a short 
followup period. Further prospective studies should 
be performed, including largersamples, validated 
questionnaires, and longer followup times. In 
particular, we think that a longer followup might 
reveal lower success rates due to recurrences, 
especially with regard to stenosis dilation.

Conclusion

The progressive sialendoscopy learning curve 
enabled us to perform more procedures under local 
anaesthesia, thereby better meeting the requirements 
of a minimally invasive technique. Additionally, 
we were able to decrease the operative time in 
diagnostic sialendoscopy. These two factors 
support the inclusion of diagnostic sialendoscopy 
into the diagnostic panel in obstructive glandular 
diseases. Acquired experience leads to high success 
rates in extracting lithiases. Our data show excellent 
tolerance of the procedure and complication rate, 
and good short-term clinical improvement. 
Sialendoscopy clearly plays an important role in 
the management of obstructive glandular diseases. 
We believe that the success rate and clinical 
improvement could be further ameliorated by the 
adoption of fragmentation of fixed or large stones 
using a laser or extracorporeal lithotripsy along 
with sialendoscopy. Further prospective studies 
with a longer followup period are required.
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minor details concerning the placement of the tip of 
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a combined approach. It is possible that the adoption 
of laser or lithotripsy in our department could lead 
to higher success rates, with lower rates of combined 
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clinical improvement in the absence of successful 
dilatation or extraction. We believe that the steroid-
containing irrigation solution is linked to this 
beneficial effect, as has been reported in cases of 
radioiodineinduced sialedinitis12 and chronic 
recurrent parotitis.13 
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avulsion of the salivary duct, which occurred in 2% 
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