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Abstract

Objectives: Sialolithiasis accounts for about 50% of major salivary gland diseases. Sialendoscopy allows direct visualization of the salivary duct 
through a small-caliber endoscope and treatment of sialolithiasis. In spite of developing technologies and techniques, there may be some difficulties 
or limitations in the sialendoscopic approach. The purpose of this study is to evaluate the outcomes of sialendoscopic procedures at our department.

Materials and Methods: Medical records of 34 patients, who underwent sialendoscopy between December 2015 and September 2018, were 
retrospectively reviewed, and surgical data, success rates, stone characteristics and complications were noted.

Results: Sialendoscopy was performed in the submandibular gland in 26 (76.5%) patients and in the parotid gland in the remaining 8 (23.5%) 
patients. The mean sialolith size and number were 6.5 mm and 1.5, respectively. The sialoliths were located in the duct in 22 (64.7%) patients and in 
the hilum in 12 (35.3%) patients. The sialoliths were mobile in 15 (44.1%) patients and immobile in 11 (32.4%) patients. Diagnostic and therapeutic 
sialendoscopy were successfully performed in 33 (97.1%) patients and 25 (73.5%) patients, respectively. There was not statistically significant 
difference between success rates and sialolith dimensions (p>0.05); however, a statistically significant difference was found between success rates 
when the localization and mobility of sialoliths were taken into account (p=0.004, p=0.018).

Conclusion: Sialendoscopy is a minimally invasive and reliable surgical technique in the treatment of sialolithiasis, which can be affected by many 
factors such as size, localization, mobility, number of sialoliths, surgeon’s experience, and the availability of the sialendoscopic equipment.
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Öz

Amaç: Tükürük bezi taşları, tükürük bezi hastalıklarının yaklaşık %50’sini oluşturur. Sialendoskopi, küçük kalibreli bir endoskop aracılığıyla tükürük 
kanalının doğrudan görüntülenmesine ve tükürük bezi taşlarının tedavisine olanak sağlar. Gelişen teknoloji ve tekniklere rağmen, sialendoskopik 
yaklaşımda bazı zorluklar veya sınırlamalar olabilir. Bu çalışmanın amacı, bölümümüzde sialendoskopik işlemlerin sonuçlarını değerlendirmektir.

Gereç ve Yöntem: Aralık 2015 ile Eylül 2018 tarihleri arasında sialendoskopi yapılan 34 hastanın tıbbi kayıtları geriye dönük olarak incelendi ve 
cerrahi veriler, başarı oranları, taş özellikleri ve komplikasyonlar not edildi.

Bulgular: Sialendoskopi 26 (%76,5) hastada submandibuler bezde, kalan 8 (%23,5) hastada parotis bezinde yapıldı. Ortalama taş boyutu ve sayısı 
sırasıyla 6,5 mm ve 1,5 idi. Taşlar 22 hastada (%64,7) kanalda ve 12 hastada (%35,3) hilumda yerleşimliydi. Taşlar 15 hastada (%44,1) hareketli, 11 
hastada (%32,4) hareketsizdi. Tanı ve tedavi amaçlı sialendoskopi sırasıyla 33 (%97,1) ve 25 (%73,5) hastada başarıyla uygulandı. Başarı oranları 
ile taş boyutları arasında istatistiksel olarak anlamlı bir fark yoktu (p>0,05). Ancak, taşların lokalizasyonu ve hareketliliği dikkate alındığında başarı 
oranları arasında istatistiksel olarak anlamlı bir fark bulundu (p=0,004, p=0,018).

Sonuç: Sialendoskopi boyut, lokalizasyon, hareketlilik, taş sayısı, cerrahın deneyimi ve sialendoskopik ekipmanın mevcudiyeti gibi birçok faktörden 
etkilenebilen tükürük bezi taşlarının tedavisinde minimal invaziv ve güvenilir bir cerrahi tekniktir.
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Introduction

Recurrent pain and swelling of the gland are the main 
symptoms of sialolithiasis that is the most common non-
neoplastic salivary disorder. Sialolithiasis accounts for about 50% 
of major salivary gland disease. It may be caused by sialoliths, 
ductal stenosis, plugs, foreign bodies, or anatomical variants of 
the ductal system (1-3). Eighty percent of sialolith formation 
is in the submandibular gland, the other 20% occurring in the 
parotid gland (4).

Sialendoscopy allows direct visualization of the salivary 
duct through a small-caliber endoscope. Katz described first 
this technique in 1991 for the removal of sialoliths; since 
then, many different devices of various diameters have been 
developed (5). Sialendoscopy is mostly used in the treatment 
of sialolithiasis. Furthermore, it is used in sialadenitis due to 
radioactive iodine, Sjögren syndrome, and juvenile recurrent 
parotitis (6-8).

There are many advantages of endoscopic management 
of obstructive diseases of the ductal systems of salivary glands 
such as the avoidance of external scarring, gland preservation, 
endoscopic visualization of the pathologic process, same-day 
surgery, and shorter recovery and inpatient stay. Most importantly, 
sialendoscopy avoids injury to the hypoglossal nerve, lingual 
nerve, marginal mandibular nerve, and facial nerve (9). The success 
rate of sialendoscopy is between 83-89% for submandibular and 
parotid stones (10). However, in spite of developing technologies 
and techniques, there may be some difficulties or limitations 
in the sialendoscopic approach. The purpose of this study was 
to evaluate patients who underwent sialendoscopy with regard 
to surgical technique, complications, follow-up results and to 
determine the predictors of success and failure.

Materials and Methods

This study was performed in line with the principles of 
the Declaration of Helsinki. The Local Ethics Committee of 
Ankara University Medical School granted approval for this 
retrospective data analysis (date: 24.07.2017, no: 12-694-17). 
All sialendoscopy procedures performed at the Department of 
Otolaryngology Head and Neck Surgery from December 2015 
to September 2018 were retrospectively reviewed. Patients with 
benign or malignant salivary gland disease, those underwent 
radiotherapy and pediatric cases were excluded from the 
study. Demographic characteristics; symptoms and duration of 
symptoms; localization and mobility of sialoliths; intraoperative 
findings and complications; surgical technique (papillotomy, 
stent use, necessity of marsupialization, laser use); diagnostic 
and therapeutic success rates; necessity and indicators of open 
surgery; length of hospital stay; mean follow-up time and 

complications during follow-up; and patient satisfaction were 
evaluated.

The surgery was performed under general anesthesia without 
premedication including atropine. We used 1 mm and 1.3 mm 
Marchal all-in-one sialendoscopes (All-in-one sialendoscope; 
Karl Storz, Tuttlingen, Germany). The standard approach of the 
sialendoscopy was to find and dilate the papillae in both the 
submandibular and parotid gland or conduct a papillotomy 
when necessary. After the guide wire was inserted into the 
duct, it was visualized via the sialendoscope. When a stone 
was detected, the localization of the stone, its relation to the 
lumen, and the presence of additional stones were evaluated. 
We tried to remove the stones with either the 0.4 mm or 0.6 
mm stone extractor or the basket with 4 wires (Stone retrieval 
baskets; Karl Storz, Tuttlingen, Germany). Laser application was 
performed 0.8 Joule power with the Dornier Medilas H Solvo 
device (Medilas H Solvo; Dornier MedTech, Munich, Germany). 
At the end of the procedure, if we decided to insert a stent, 
a 22-gauge intravenous catheter of appropriate length was 
prepared and sutured with 5.0 prolene. Stents were kept in for 
2-3 weeks. Before every procedure, 1 g ampicillin-sulbactam and 
1 mg/kg methylprednisolone were administered to all patients. 
Oral amoxicillin-clavunate (2x1 g, 7 days), oral chlorhexidine 
mouthwash, and oral hygiene information were given, and the 
patients were discharged the day after surgery.

Prior to surgery, informed consent was obtained from all 
patients for a possible gland preserving combined approach 
(endoscopic visualization and an intraoral incision to remove 
the sialolith followed by a repair or marsupialization of the 
duct) and also for the use of salivary stents, and holmium laser 
for sialolith fragmentation.

Sialolith localizations were grouped as ductal or hilar in 
the submandibular gland; parenchymal or ductal in the parotid 
gland; and for the statistical evaluation, they were grouped 
as inside the duct or outside the duct. Sialolith mobility was 
grouped as mobile or wall-penetrating. Therapeutic success 
rates were analyzed regarding sialolith size, localization, and 
mobility. Diagnostic success criteria was the exposition of the 
duct via sialendoscopy. Therapeutic success criteria was the 
endoscopic removal of the stone. In some cases, the stone 
was not seen during sialendoscopy even in the tertiary ducts, 
although preoperative imaging showed a stone in the duct. 
These cases were considered successful if there was no stone in 
postoperative radiologic studies. The follow-up period was at 
least 16 months.

Statistical Analysis

The data were analyzed using Statistical Package for Social 
Sciences version 15.0 for Windows (SPSS Inc.; Chicago, IL, 
USA). Descriptive statistics were presented as mean ± standard 
deviation (SD) for numerical variables, and as categorical 
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variables and number of cases (%). Nominal variables were 
evaluated with Pearson’s chi-square or Fisher’s exact test. A 
result of p<0.05 was considered statistically significant.

Results

Sialendoscopy was performed in a total of 34 patients 
with sialolithiasis, 26 (76.5%) of them had stones in the 
submandibular gland and 8 (23.5%) of them had stones in 
the parotid gland. There were 18 male and 16 female patients. 
The mean age was 40.24 years [minimum (min): 18, maximum 
(max): 68, SD: 13.17].

In all patients, intermittent swelling in the gland area was 
the main symptom. Swelling and pain were present in 18 (52.9%) 
patients. The mean duration of symptoms was 35.6 months (SD: 
42.24). An ultrasound was performed on 23 (67.6%) patients, 
computed tomography (CT) was performed on 30 (88.2%) 
patients, and magnetic resonance imaging was performed on 
8 (23.5%) patients. All patients had a preliminary diagnosis of 
sialolithiasis.

Diagnostic sialendoscopy was successfully performed in 33 
(97.1%) patients. Papilla could not be found in 1 (2.9%) patient. 
Papillotomy was required in 28 (85.3%) patients and there were 
mucous plaques with or without sialoliths in 28 (85.3%) patients. 

The properties of the sialoliths were summarized in Table 1.

Therapeutic sialendoscopy was performed successfully in 
25 (73.5%) patients. Endoscopic-assisted sialolith removal was 
successfully performed in 6 (17.6%) patients. We used laser in 5 
(14.7%) patients. Therapeutic sialendoscopy failed in 9 (26.5%) 
patients: In 1 (11.1%) patient due to the absence of papilla, in 2 
(22.2%) patients due to narrow ducts and, in 6 (66.6%) patients 
due to the sialolith penetrating the wall of the parenchyma, 
hilum, or duct. There was 1 stricture formation found in the 
Wharton’s duct of a patient with a 13 mm stone penetrating the 
duct wall. Management of choice for the 9 patients in whom 
the procedure failed was gland excision in 4 (11.8%) patients, 
and follow-up in 5 (14.7%) patients.

When the sialolith sizes were grouped as 5 mm or less, 
and greater than 5 mm, there was no statistically significant 
difference in therapeutic success between these groups. 
(p=0.125; Table 2).

The sialoliths were in the duct of 22 (64.7%) patients and in 
the hilum of 12 (35.3%) patients. Out of 9 (26.5%) unsuccessful 
cases, stones were in the hilum in 7 (77.8%) patients and in 
the duct in the remaining 2 (22.2%) patients. A statistically 
significant difference was detected when the therapeutic 
success was analyzed according to the sialolith localization 
(p=0.004).

When the results were evaluated in terms of mobility of the 
sialoliths (Figure 1), 15 (44.1%) patients had mobile sialoliths, 11 
(32.4%) patients had sialoliths that penetrated into the wall of 
the duct, and 8 (23.5%) patients did not have any sialoliths or 
we could not reach the sialoliths. Of the 25 successful patients, 
14 (56.0%) had mobile sialoliths. Of these patients, 5 (20.0%) 
had sialoliths penetrating into the wall and 6 (24.0%) had no 
sialoliths. Those who did not have sialoliths were considered 
successful, and the 2 patients whose stones were not reached 
were considered unsuccessful. A statistically significant 
difference was detected when success was assessed according 
to mobility of the sialoliths (p=0.018).

An intraoperative complication occurred in a total of 7 
(20.6%) patients: in the parotid gland of 2 (5.9%) patients 

Table 1: Properties of sialoliths according to ultrasound or 
computed tomography images

Variable
Mean ± Standard deviation
n (%)

Sialolith size (mm) 6.5±3.34

Number of sialoliths 1.5±0.896

Localization

Duct
Hilum

22 (64.7%)
12 (35.3%)

Mobility

Mobile
Penetrating the wall
No sialolith
Unable to reach the sialolith

15 (44.1%)
11 (32.4%)
6 (17.6%)
2 (5.9%)

*min: Minimum, max: Maximum, n: Number of patients

Table 2: Comparison of the success rate according to sialolith size

 Size
Total p-value

≤5 mm >5 mm

Success

Yes
n (%) 14 (56)

87.5
11 (44)
61.1 25 (100)

0.125
Ratio in size category (%)

No
n (%) 2 (22.2)

12.5
7 (78.8)
39.9 9 (100)

Ratio in size category

Total
Rate in success (%) 47.1

16 (100)
52.9
18 (100)

100
34 (100)Sialolith size ratio, n (%)

*n: Number of patients



Yücel et al. Predictors of Success in Sialendoscopy Ankara Üniversitesi Tıp Fakültesi Mecmuası 2021;74(Suppl 1):59-64

62

and in the submandibular gland of 5 (14.7%) patients. These 
complications were a minor ductal injury in 6 (85.7%) patients, 
which did not require further intervention, and a major 
ductal injury in only 1 (14.3%) patient. In this patient, the 
submandibular gland had to be removed because the stone was 
penetrating into the duct wall and localized way proximal. In 1 
patient with a minor ductal injury, the basket was also broken, 
however the broken basket could be removed with no major 
injury (Figure 2).

Ductal incision and marsupialization were performed in 
7 (21.2%) patients. In all of these patients, removal of the 
sialoliths was performed via endoscopic-assisted intervention. 
Stents were placed in 12 (36.4%) patients. Patients were 
discharged after a mean 1.67 days (min: 0; max: 6; SD: 1.44). 
The 4 (11.8%) patients in whom gland excision was performed 
were discharged after 4 days (min: 3; max: 5; SD: 1).

The mean follow-up period was 29.14 months (min: 16; 
max: 49; SD: 10.99). There were 30 (88.2%) patients that 
had no complaints, however 3 patients (8.8%) had a marked 
decrease in duration and recurrence of symptoms and 1 (2.9%) 
patient had recurrent symptoms. There was no need for further 
treatment or examination in the 5 (14.7%) patients in which 
the therapeutic sialendoscopy failed, as there was no complaint. 
For the patients whose symptoms partially regressed or did not 
regress, examinations are planned and follow-up is continued. 

In the short- and long-term follow-up, no papillary stenosis was 
observed in any patient. However, 2 (5.9%) patients developed 
sialadenitis during the first postoperative week and regressed 
with oral antibiotic therapy, and 4 (11.8%) patients who 
underwent submandibular gland excision had complaints of 
dry mouth. No lingual or marginal mandibular nerve palsy was 
observed in these patients.

Discussion

Before sialendoscopy era, the treatment of choice for chronic 
sialadenitis has generally been the excision of the salivary gland. 
Gland excision has resulted in morbidity in different rates (11). 
However, in most of the cases, sialendoscopic treatment does 
not require salivary gland excision and the recovery of glandular 
function is usually feasible and satisfactory (12). Sialendoscopy 
is a minimally invasive and gland-protective surgery that 
is used for treatment of obstructive salivary gland disease. 
Sialendoscopy allows direct visualization of pathological 
process of the salivary ducts, removal of stones, and dilatation 
of the strictures (13). Sialendoscopy is used in many diseases 
such as sialolithiasis, juvenile recurrent parotitis, radioactive 
iodine-induced sialadenitis, chronic recurrent sialadenitis, and 
Sjögren’s syndrome (2,10). Active sialadenitis may be the only 
contraindication for sialendoscopy.

The success rate of diagnostic sialendoscopy is quite high. 
The diagnostic success rate in Marchal and Dulguerov’s (14) 
study was 98-100%, which was consistent with our results. 
The success rate in therapeutic sialendoscopy varies between 
63% and 100%, according to the meta-analysis of Strychowsky 
et al. (15), and the success rate increases when endoscopic-
assisted interventions are added. Our therapeutic success rate 
was found to be 73.5% with endoscopic-assisted interventions, 
which is compatible with the literature. The recovery rate of 
the symptoms was found to be 88.2% in our study, however, 
Zenk et al. (16) found it to be 98-100%. This may indicate that 
symptomatic improvement occurs in some patients even if the 
procedure fails.

Therapeutic success rate, as noted by Gillespie et al. (17), 
depends on the experience of the surgeon; availability of 
endoscopes in various sizes; laser; extracorporeal shock wave 
lithotripsy (ESWL) or intracorporeal shock wave lithotripsy 
(ISWL); as well as the size, localization, mobility, and the number 
of salivary stones (17). Therefore, the comparison of absolute 
success rates without these components does not yield reliable 
results. In their study, Marchal and Dulguerov’s (14) stated that 
stones that are 4 mm or less in the submandibular gland or 3 mm 
or less in the parotid gland may be removed without the need 
for additional fragmentation. As a matter of fact, in our study, 
there was no statistically significant difference between the 
success rates of sialoliths that were 5 mm and below and over 5 
mm. However, the small number of patients in this study should 

Figure 1: Sialolith penetrating the wall of the duct (a) and a mobile 
stone with mucous plaque (b)

Figure 2: Broken basket (a) and removal from the papilla (b)

Arrow: Broken basket wires, Asterix: Sialolith
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be considered as a weakness. We found that the success rate for 
mobile and ductal sialoliths is significantly higher. This study 
may emphasize the importance of mobility and localization of 
the salivary stone but, not the size of the stone.

In our study, sialoliths could not be found during the 
sialendoscopy in 6 of 34 patients although there were sialoliths 
in their preoperative radiologic examinations. Galinat et al. 
(18) stated that non-visualization of the sialoliths occurred 
more in the parotid gland, however, 4 of the 6 cases in our 
study in which the sialoliths could not be visualized occurred 
in the submandibular gland. They noted that non-visualization 
of the stone is correlated with proximal localization in the 
parotid gland (18). Sialoliths may have been removed from 
the papilla due to washing of the duct and this may be the 
reason why the sialolith was detected in the preoperative 
ultrasound or CT and not detected intraoperatively. Cleaning 
and dilatation effect of sialendoscopy may help regression 
of the symptoms of patients in whom no sialolith was 
encountered. In some cases, the inadequacy of the endoscope 
dimensions in accessing secondary and tertiary ducts may 
also have an effect, but in all of our cases, the tertiary ducts 
were accessible.

Although complications, such as ductal perforation or 
avulsion, lingual or facial nerve paresis, and ductal stenosis or 
ranula, are reported in the literature, none of these complications 
were observed in any of our patients (15). Breakage of 
the intraoperative basket is one of the complications we 
encountered and has also been reported by Rasmussen et al. 
(19). Minor ductal injuries requiring or not requiring additional 
intervention have also been reported in the literature, and 
minor ductal injuries were found to be the most common in our 
study (15). In the study by Maresh et al. (20) 2 of 32 patients 
developed postoperative sialadenitis, which was consistent with 
the results of our study.

Sialendoscopy is not too difficult for otolaryngologists 
because of their familiarity with endoscopic interventions, 
however, the tightness of the surgical field requires time and 
practice for surgical orientation. Therefore, learning curve for 
sialendoscopy is somewhat longer than that of endoscopic sinus 
surgery. The courses can be taken and time has to be spent to gain 
experience. The most important disadvantage of sialendoscopy 
is that sialendoscope can be easily broken during sterilization 
or the procedure, which disturbs cost-effectivity and can lead 
to problems in reimbursement. Especially large sialoliths that 
require additional surgical equipment such as laser, ESWL, and 
ISWL can make sialendoscopy inapplicable even if endoscopes 
available.

Study Limitations

The main limitation of the present study is the retrospective 
nature of the study with a small number of patients. Hence, 

the statistical analysis could not be performed separately in 
the submandibular gland and parotid gland. The low number 
of patients can also be the reason why the location is not 
statistically significant. In addition, we could not perform 
additional interventions, such as ESWL and ISWL that were 
described in the literature.

Conclusion

Sialendoscopy is a promising and minimally invasive approach 
in the treatment of non-neoplastic salivary gland disease. It is 
highly reliable and its morbidity rates are lower than that of 
classical/open approaches. Apart from the surgeon’s experience, 
many factors such as size, localization, mobility and number of 
sialoliths, as well as the availability of the equipment can affect 
the success of the procedure. Symptomatic improvement can 
usually be obtained even if the procedure has failed.
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