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1. SUMMARY  

Author name: Ron Serrero 

The research aim: to evaluate the treatment outcomes of sialendoscopy and sialendoscopy-assisted 

techniques in patients with sialolithiasis, with a primary focus on success rates in the present clinical 

practice. 

The objectives: 1) To identify and synthesize the relevant studies published after March 2021 that 

reported outcomes of sialendoscopy or sialendoscopy-assisted treatment for sialolithiasis; 2) To 

determine the symptom-free success rate of sialendoscopy-based treatments; 3) To assess secondary 

outcomes, including gland preservation rates, stone extraction success rate, recurrence and 

complications. 

The methodology: A systematic literature search was conducted for studies published after March 2021. 

Only studies reporting outcomes of sialendoscopy or sialendoscopy-assisted treatment for sialolithiasis 

were included. Ten cohort studies and one case series met the eligibility criteria. The risk of bias was 

assessed using the Newcastle–Ottawa Scale for the ten cohort studies and the Joanna Briggs Institute 

checklist for the single case series. Data on symptom-free success, gland preservation, stone extraction 

success rate, recurrence, and complications were extracted, the success rate was calculated from the 

seven studies that provided extractable symptom-free numbers. 

The study participants: The review included eleven studies with total number of 982 patients with 

sialolithiasis (ten cohort studies and one case series) published between 2021 and 2025. The studies 

encompassed both submandibular and parotid gland stones, with different stone sizes and locations. 

The research results: The studies provided extractable data on symptom-free outcomes after 

sialendoscopy or sialendoscopy-assisted treatment for sialolithiasis. Symptom-free success rates ranged 

from 75 % to 100 % across the seven studies that reported this outcome, with most studies reporting 

rates between 85 % and 98 %. This range overlaps closely with the 89.6 % pooled success rate reported 

specifically for sialolithiasis by Beumer et al. (2023). Secondary outcomes, including gland preservation 

success rates and complications, were consistently favorable across the included studies. 
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Conclusions: Sialendoscopy and sialendoscopy-assisted techniques achieve high symptom-free success 

rates, ranging from 75 % to 100 %, with most studies reporting rates between 85 % and 98 % in patients 

with sialolithiasis. These findings support sialendoscopy as an effective, minimally invasive, and gland-

preserving first-line treatment. These results justify wider adoption of the technique in modern clinical 

practice 
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Santrauka 

Tyrimo tikslas: Šios sisteminės apžvalgos tikslas buvo įvertinti sialoendoskopijos ir sialoendoskopija 

pagrįstų technikų gydymo rezultatus pacientams, sergantiems sialolitiaze, ypatingą dėmesį skiriant 

sėkmingumo rodikliams šiuolaikinėje klinikinėje praktikoje. 

Uždaviniai: 1) Nustatyti ir apžvelgti aktualius tyrimus, paskelbtus po 2021 m. kovo mėnesio, kuriuose 

nurodomi sialoendoskopijos ar sialoendoskopija pagrįsto gydymo rezultatai sialolitiazei. 2) Nustatyti 

sialoendoskopijos sėkmės rodiklį. 3) Įvertinti antrinius rezultatus, įskaitant liaukos išsaugojimo 

rodiklius, akmenų pašalinimo sėkmės rodiklį, recidyvus ir komplikacijas. 

Metodika: Atlikta sisteminė literatūros paieška tyrimams, paskelbtiems po 2021 m. kovo mėnesio. Į 

apžvalgą įtraukti tik tyrimai, kurie pranešė apie sialoendoskopijos ar sialoendoskopija pagrįsto gydymo 

rezultatus sialolitiazei. Dešimt kohortinių tyrimų ir vienas atvejų serijos tyrimas atitiko įtraukimo 

kriterijus. Šališkumo rizika buvo įvertinta naudojant Newcastle–Ottawa skalę dešimčiai kohortinių 

tyrimų ir Joanna Briggs instituto kontrolinį sąrašą vienam atvejų serijos tyrimui. Duomenys apie 

simptomų neturėjimo sėkmę, liaukos išsaugojimą, akmenų pašalinimo sėkmės rodiklį, recidyvą ir 

komplikacijas buvo ištraukti, o sėkmės rodiklis buvo apskaičiuotas iš septynių tyrimų, kurie pateikė 

ištraukiamus simptomų neturėjimo skaičius. 

Tyrimo dalyviai: Šioje sisteminėje apžvalgoje dalyvavo vienuolika tyrimų, apimančių iš viso 982 

pacientus, sergančius sialolitiaze (dešimt kohortinių tyrimų ir vienas atvejų serijos tyrimas), paskelbti 

2021–2025 metais. 

Tyrimo rezultatai: Tyrimai pateikė ištraukiamus duomenis apie simptomų neturėjimo rezultatus po 

sialoendoskopijos ar sialoendoskopija pagrįsto gydymo sialolitiazei. Simptomų neturėjimo sėkmės 

rodikliai svyravo nuo 75 % iki 100 % septyniuose tyrimuose, kurie pateikė šiuos duomenis, o daugumoje 

tyrimų rodikliai buvo tarp 85 % ir 98 %. Šis diapazonas artimai sutampa su 89,6 % apibendrintu sėkmės 

rodikliu, kurį konkrečiai sialolitiazei pranešė Beumer ir kt. (2023). Antriniai rezultatai, įskaitant liaukos 

išsaugojimo sėkmės rodiklius ir komplikacijas, buvo nuosekliai palankūs visuose įtrauktuose tyrimuose. 
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Išvados: Sialoendoskopija ir sialoendoskopija pagrįstos technikos pasiekia aukštus simptomų 

neturėjimo sėkmės rodiklius, svyruojančius nuo 75 % iki 100 %, o daugumoje tyrimų rodikliai buvo tarp 

85 % ir 98 % pacientams, sergantiems sialolitiaze. Šie rezultatai patvirtina sialoendoskopiją kaip 

efektyvų, minimaliai invazinį ir liauką išsaugantį pirmosios eilės gydymą. Šie rezultatai pateisina 

platesnį šios technikos taikymą šiuolaikinėje klinikinėje praktikoje. 
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5.ABBREVIATIONS 

  

NOS-Newcastle–Ottawa Scale 

 JBI-Joanna Briggs Institute 

 SMG-submandibular gland  

 PG-parotid gland 

 SASR -sialendoscopy-assisted stone removal 

 TOSR- non-endoscopic transoral stone removal 

 COSS- Chronic Obstructive Sialadenitis Symptoms 

 COS- Chronic Obstructive Sialadenitis 

 SE- sialendoscopy  

 PSS- patient satisfaction scores 

 IPL- intraductal pneumatic lithotripsy 

MSSS- Manukau Salivary Symptoms Score 

SPIT- Salivary Problem Impact Test 

MCID- minimal clinically significant difference 

PROMS- patient-reported outcome measures  
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6. TERMS 

 Combined endoscopic-surgical approach – Technique that combines sialendoscopy with a limited 

transoral or external incision to remove larger, hilar or non-palpable sialoliths. 

Duct shortening – Surgical modification of Wharton’s duct by shortening the duct and creating a new 

orifice to reduce the risk of stone recurrence. 

Gland preservation – Successful management of sialolithiasis without surgical removal (excision) of 

the salivary gland. 

Intraductal pneumatic lithotripsy (IPL) – Endoscopic technique using pneumatic energy delivered 

through a sialendoscope to fragment salivary stones inside the duct. 

Manukau Salivary Symptoms Score (MSSS) – Patient-reported outcome measure used to evaluate 

symptom severity in obstructive sialadenitis. 

Salivary Problem Impact Test (SPIT) – Validated questionnaire that measures the impact of salivary 

gland disease on patients’ daily life and quality of life. 

Sialendoscopy – Minimally invasive endoscopic examination and treatment of the salivary duct system 

using miniature endoscopes. 

Sialendoscopy-assisted stone removal (SASR) – Stone extraction procedure performed with the 

assistance of sialendoscopy, often combined with limited surgical access. 

Symptom-free success rate – Proportion of patients who achieve complete resolution of symptoms 

after sialendoscopy or sialendoscopy-assisted treatment.
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7. INTRODUCTION 

intro: Sialolithiasis is the most common benign salivary gland disorder, with an estimated incidence of 

1 in 10,000 to 1 in 20,000 people per year [2]. It predominantly affects adults aged 30–60 years and is 

responsible for recurrent painful glandular swelling, reduced quality of life, and occasional 

complications such as sialadenitis or abscess formation. The submandibular gland is the most frequently 

affected due to its anatomical and biochemical predisposition [5], while parotid involvement occurs in 

5–15 % of patients. For decades, the mainstay of treatment was surgical gland excision, which carried 

significant risks of nerve injury, facial scarring, and permanent loss of salivary function [3]. 

The introduction of sialendoscopy has fundamentally changed the therapeutic landscape by enabling 

minimally invasive, gland-preserving stone removal through basket extraction, balloon dilation, and 

intracorporeal lithotripsy [4]. This technique offers direct visualisation of the ductal system and has 

dramatically increased the proportion of patients who can be treated without gland resection. Despite its 

growing adoption, evidence regarding contemporary outcomes remains fragmented. Most earlier 

reviews included mixed obstructive salivary diseases, used heterogeneous success definitions, and 

predated the widespread use of combined endoscopic-surgical approaches for larger or intraparenchymal 

stones. 

This systematic review addresses these limitations by focusing exclusively on sialolithiasis and 

including only studies published after March 2021, thereby reflecting current clinical practice and 

technical refinements. By synthesising recent data on symptom-free success, gland preservation, stone 

extraction rates, recurrence, and complications, the review provides an up-to-date quantitative synthesis 

that links directly to the research methodology (PRISMA-guided literature search, strict eligibility 

criteria, and risk-of-bias assessment) and the results obtained from 11 studies involving 982 patients. 

The theoretical significance lies in clarifying the real-world performance of sialendoscopy-based 

techniques in the modern era, while the practical importance lies in guiding clinicians toward optimal 

patient selection and technique choice, ultimately reducing unnecessary gland excisions and improving 

patient outcomes. 

Aim: 
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The aim of this systematic review was to evaluate the treatment outcomes of sialendoscopy and 

sialendoscopy-assisted techniques in patients with sialolithiasis, with a primary focus on success rates 

in present clinical practice.
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8. AIM AND OBJECTIVES 

8.1 Aim:  
The aim of this systematic review was to evaluate the treatment outcomes of sialendoscopy and 

sialendoscopy-assisted techniques in patients with sialolithiasis, with a primary focus on success rates 

in present clinical practice. 

 

8.2 Objectives: 

1.To systematically identify and synthesize all relevant studies published after April 2021 that reported 

outcomes of sialendoscopy or sialendoscopy-assisted treatment for sialolithiasis.  

 

2.To determine the symptom-free success rate of sialendoscopy.  

 

3.To assess secondary outcomes, including gland preservation rates, recurrence rates, and 

complications. 
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9. LITERATURE REVIEW 

9.1 Overview of Sialolithiasis 

 Sialolithiasis is a disease that involves the calcification of saliva in the salivary ductal system. 

The incidence of sialolithiasis reported in literature varies between 1 in 10,000 to 1 in 20,000 cases per 

year. Most of the cases are reported in adults in the age group of 30–60 years [2]. Submandibular gland 

is the most common gland affected by sialolithiasis due to high mucin content, higher pH of saliva and 

the tortuosity of the submandibular ductal system, which favors the stone retention [5]. The incidence 

of parotid gland involvement is between 5% to 15% in cases of sialolithiasis [1, 2]. Intraglandular and 

intraductal stones in the minor salivary glands are less common and usually present with an atypical or 

focal pattern.   

 

9.2 Pathogenesis and Biochemical Composition 

The formation of a sialolith is thought to begin when mucin, desquamated cells and biofilms of 

bacteria are retained in the salivary duct and serve as a center for mineralisation of the calculus. Many 

studies have identified hydroxyapatite as the main component of the stone core, while the surface layer 

contains varying amounts of carbonate, magnesium and trace elements, dependent on the individual's 

saliva composition. Because of the alternating organic and inorganic layers of the calculus, it has been 

proposed that the calculi form due to the periodic accumulation of the salivary matrix and crystals caused 

by variations in salivary flow rate, pH and ion concentration [2, 6].   

 

9.3 Classification and Diagnostic Evaluation 

The decision for the treatment of sialoliths is usually based on their location (ductal vs 

intraglandular), size (microliths: < 2 mm; macroliths: > 10 mm) and radiopacity. High resolution 

ultrasound is one of the main diagnostic evaluation tools for sialolithasis due to its non-invasive nature, 

high sensitivity for stone detection, and ability to evaluate both the stone and the parenchyma.  Ductal 

stones are usually easily visible on plain X-rays or sialography. Intra glandular stones may require 

identification by high resolution ultrasound or non-contrast CT [2]. MR sialography and Cone Beam CT 

are also useful for visualizing the ductal anatomy without contrast especially in case of contrast allergy 

[1, 2]. 
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9.4 Inflammatory Response and Clinical Presentation 

Calculi in the salivary gland ducts obstruct the flow of saliva causing a ductal inflammatory 

reaction characterized by ductal dilatation, periductal edema and secondary bacterial sialadenitis. The 

patient usually complains of a swelling and pain over the affected gland which increases during 

mastication due to an increase in salivary secretions, dryness of the mouth and purulent discharge. If left 

untreated, chronic inflammation can lead to further complications like ductal stenosis and fibrosis and 

consequently glandular hypofunction [1, 2]. 

 

9.5 Evolution of Therapeutic Approaches and Rationale for Review 

Sialolithiasis has traditionally been managed by sialodochotomy or sialoadenectomy [3]. 

Sialoendoscopy, introduced as a less invasive procedure, allows a thorough assessment of the ductal 

system and easy stone removal by basket extraction, balloon dilation and intracorporeal lithotripsy, 

under local or general anaesthesia [4, 7].While sialoendoscopy is associated with gland preservation and 

a high success rate[1], there is a lack of evidence in the literature that allows comparison of success rates 

due to variable criteria of success, differing follow-up periods and differences in reporting 

complications. This systematic review aims to present a summary of the current literature on the efficacy, 

safety and long-term outcomes of sialoendoscopic management of sialolithiasis in adults. 

 

9.6 Instrumentation and Procedural Nuances of Sialoendoscopy 

The evolution of sialendoscopy has gradually evolved from the primary use of the first rigid 

sialendoscopes to the high definition flexible microendoscopes provided with working channel [5, 8]. 

Similarly, the lithotripsy baskets and laser fibre delivery systems as well as hydrodynamic irrigation 

systems enabling continuous ductal perfusion and simultaneous aspiration of powder and particles have 

all became part of sialoendoscopic practice. Infiltration of the ducts by a specific dilatation technique is 

also currently part of the standard sialoendoscopic procedure. All the precautions are recommended that 

have to be taken in order to avoid any ductal trauma during the procedure, using low pressure of 

irrigation, minimal handling of the instruments and stenting the mucosa in the case of injuries in order 

to avoid stenosis [4]. 
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10. RESEARCH METHODOLY AND METHODS 

10.1 Protocol for this review 

This systematic review was conducted according to the PRISMA statement 2020. The review 

protocol was developed a priori to clearly outline the research question, the criteria used to select studies, 

how data would be extracted, and how analyses would be performed. This protocol informed all stages 

of the review process from screening to data extraction and synthesis. 

 

10.2 Types of studies 

The literature was searched for clinical studies published in English on patients with a 

confirmed diagnosis of sialolithiasis who underwent sialoendoscopy as primary, combined. Eligible 

studies were those published as randomized controlled trials, cohort studies, case-control studies, cases 

series in the literature from March 1st 2021 to 30th  April 2026.  

 

10.3 Information sources  

The electronic databases searched were PubMed/MEDLINE and Scopus. In addition, the 

reference lists of included studies and reviews were reviewed. Only publications in the English language 

were considered.  

 

10.4 Literature search and screening  

Searching literature using Medical Subject Headings (MeSH) and free-text keywords for cases, 

reviews and studies dealing with “sialolithiasis” and “sialoendoscopy”. The following keywords were 

used: “sialolithiasis”, “salivary stone”, “sialendoscopy”,” salivary duct endoscopy”,” intraductal 

lithotripsy”, “stone removal”, “salivary gland”, “gland preservation”, complication and recurrence”. 

 

10.5 Selection criteria  
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Titles and abstracts were screened to identify studies involving patients with sialolithiasis 

treated by sialendoscopy. Studies meeting population, intervention, outcome, and study design criteria 

underwent full-text review. Exclusion criteria comprised animal studies, non-English publications, 

letters to the editor, studies lacking relevant outcome data, case reports, systematic reviews  and  meta-

analyses. 

Inclusion criteria:  

1. Patients diagnosed with sialolithiasis. 

2. Intervention involving any sialendoscopy technique, as primary, combine or secondary 

treatment. 

3. Summary of search results Report includes at least one primary outcome (procedural success 

rate, symptom resolution, gland preservation, recurrence, complications and long-term 

outcomes). 

4. Study designs of randomized controlled trials, cohort studies, case-control studies and case 

series. 

5. Publications dated between March 2021 and March 2026 

Exclusion criteria: 

1. Animal studies 

2. Letters to the editor or editorials 

3. Non-English language publications 

4. Studies lacking relevant outcome data 

5. Case reports, systematic reviews and meta-analyses. 
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10.6 Eligibility criteria  

PICO Eligibility Criteria for Systematic Review (see Table 1 and Figure 1). 

 

 

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA flow diagram of study selection process 
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Table 1. PICO Criteria 

P – Participants Patients diagnosed with sialolithiasis 

I – Intervention Sialendoscopy (any technique or approach) 

C – Comparator 
Conventional surgical extraction techniques or 

no comparator specified  

O – Outcomes 

procedural success rate, symptom resolution, 

gland preservation, recurrence rate, 

complications, long term outcomes. 

PICO question 

In patients with sialolithiasis, what are the 

treatment outcomes— procedural success rate, 

symptom resolution, gland preservation, 

recurrence, and complications, long term 

outcomes—of sialendoscopy? 

 

 

10.7 Risk of Bias  

The Newcastle–Ottawa Scale (NOS) is a set of stars to assess the quality of non-randomized 

studies included in systematic reviews and meta-analyses. The “assessment” is based on three wide, 

related domains:  

1. Selection (up to 4 stars): assess whether the group with the exposure truly represents the target 

population, whether the comparison group was chosen properly, if the exposure was measured 

accurately, and whether the outcome had not already started when the study began. 

2. Comparability (up to 2 stars): assessing if the study controlled for key confounding factors 

through the design of the study and analysis. 

3. Outcome (cohort studies) or Exposure (case–control studies) (up to 3 stars): This criterion 

assesses how well the outcome (or exposure) was defined and measured together with evaluation 

the length of the follow-up.    

Each 'star' represents a study quality criterion that may or may not be met by a study and 

together they yield a study quality score of 0-9. Studies with 0-4 stars have high risk of bias, 5-6 stars 

have moderate risk of bias, and 7-9 stars have low risk of bias. The NOS allows users to summarise and 

evaluate the studies, and to qualify the combination of the results to form an appropriate interpretation 

of the evidence (see Table 2). 
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Table 2. NOS for studies [9]-[15], [17]-[19] 

Author, year 
Selection 

(0–4) 

Comparability 

(0–2) 

Outcome 

(0–3) 

Total Stars 

(0–9) 
Risk of Bias 

Hafrén et al. 

(2024) 

 

★★★ 

 

★★ 

 

★★★ 

 
8 Low 

Moorthy et al. 

(2021)   
★★★★ 

 

★ 

 

★★ 

 

7 

 

Low 

 

Aa et al. 

(2025) 
★★★★ 

 

★ 

 

★★★ 

 

 

8 
Low 

 

Delagranda et 

al. (2022) 
★★★ 

 

★ 

 
★★★ 7 

Low 

 

Bhat et al. 

(2024) 
★★★★ 

 
★★ ★★★ 9 

Low 

 

Lee et al. 

(2025) 
★★★★ ★ ★★★ 8 

Low 

 

 

Erdoĝan et al. 

(2022)   
★★★ ★ ★★★ 7 

Low 

 

de Paiva Leite 

et al.  (2022) 

 
★★★ ★ ★★ 6 

Moderate 

 

Vaiman et al. 

(2024) 
★★★ ★★ ★★★ 8 

Low 

 

Barreto et al. 

(2025) 
★★★ ★ ★★★ 7 

Low 

 

The quality of included cohort studies was evaluated by using Newcastle–Ottawa Scale (NOS). 

The included studies had moderate to low risk of bias (n = 10). 

Nine studies included in this review had 7 to 9 stars. One study [17] had 6 stars and was therefore 

classified as moderate risk of bias. No studies had high risk of bias. 

This study is generally well-reported with clear outcomes, but missing information regarding 

consecutive and complete patient inclusion, which is typical for retrospective case series (see Table 3). 

Table 3. JBI checklist JBI Critical Appraisal Checklist for Case Series – Koch et al. [16] 

Question Answer Comment 

Were there clear criteria for 

inclusion in the case series? 
Yes 

Patients with sialolithiasis undergoing 

sialendoscopy with pneumatic lithotripsy. 
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Table 3 continued 

Was the condition measured in a 

standard, reliable way for all 

participants? 

 

Yes 

Sialolithiasis was confirmed by 

endoscopic examination. 

 

Were valid methods used for 

identification of the condition 

for all participants? 

 

Yes 

 

Standard diagnostic pathway 

(ultrasound and diagnostic 

sialendoscopy). 

 

Did the case series have 

consecutive inclusion of 

participants? 

 

Unclear 

Not stated whether consecutive or 

selected. 

 

Did the case series have 

complete inclusion of 

participants? 

 

Unclear 

 

Not reported if all eligible patients were 

included. 

 

Was there clear reporting of the 

demographics of the 

participants? 

 

Yes 

 

Stone size, location, and previous 

treatments described. 

 

Were the outcomes or follow-up 

results of cases clearly reported? 

 

Yes 

100% symptomatic resolution, stone 

fragmentation success rate, symptom 

resolution, and stone free rate. 

All the glands were completely 

preserved. 

 

Was there clear reporting of the 

presenting site(s)/clinic(s) 

demographic information? 

 

Yes 
Single tertiary center clearly mentioned. 

 

Was statistical analysis 

appropriate? 

 

Yes 

Descriptive statistical only (appropriate 

for case series) 
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11. RESULTS 

This systematic review of 11 studies involving 982 patients which demonstrates that 

sialendoscopy-based treatments achieve high gland-preservation rates and good symptom control, 

although treatment outcomes, safety profiles and technique application vary according to stones 

characteristics (see Table 4 and 5).  

Table 4. Studies Characteristics   

Author, Year Study Design Study Population Intervention 

Hafrén et al. [9] 

(2024)  

Retrospective N = 49  SE alone or combined approach. 

Moorthy et al.  

[10] (2021)   

Retrospective 

analysis 

N = 117  SE alone and combined approach. 

Aa et al. [11] 

(2025) 

Retrospective cohort 

study 

N=33 

 

Combined endoscopic-surgical approach 

for both SMG and PG. 

Delagranda et al. 

[12] (2022) 

Multicenter 

retrospective 

observational study 

N=164 SE and combined approach. 

Bhat et al. [13] 

(2024) 

Prospective cohort N=43 SE 

Lee et al. [14] 

(2025) 

Retrospective review N=87: SARS 

(n=70) and TORS 

(n=17) 

Sialendoscopy-assisted stone removal vs 

transoral stone removal(non-endoscopic). 

Erdoĝan et al. 

[15] (2022) 

Prospective study 

 

N=31  

 

SE 

 

Koch et al.  [16] 

(2022) 

retrospective case 

series 

N=62  

 

Pneumatic lithotripsy. 

 

de Paiva Leite et 

al. [17] (2022) 

Prospective 

comparative study 

N=74 SE 

Vaiman et al. 
[18] 

(2024) 

Retrospective case-

control study 

N=271 Group (1) - pure endoscopic technique or 

endoscopy assisted pinpoint stone 

removal with duct restoration. 

 vs group (2) - endoscopy assisted 

pinpoint stone removal or transoral duct 

dissection with duct shorting. 

Barreto et al. [19] 

(2025) 

Retrospective study  N=51 SE alone 

And combined approach. 
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SASR=sialendoscopy-assisted stone removal, TOSR=non-endoscopic transoral stone removal, 

SMG=submandibular gland, PG=parotid gland, SE=sialendoscopy 

Table 5. Key Findings and Appraisal  

Author 

(Year) 
Findings & Significance 

Follow-up 

(months) 
Limitations 

Hafrén et 

al. (2024)  

 

 

Follow up data reveals 86% success rate  

of symptomatic relief in the PG.  

 

No complication mentioned in the only SE 

treatment. 

 

16% of patients had temporary complications, 

that associated with the transfacial combined 

SE approach, (mostly infections and fistulae) 

that relieved shorty after 

treatment.  (p = .046). 

30 months. Retrospective 

design. ↑ 

complication rate in 

the combined 

approach. 

(transfacial 

approach). 

Moorthy et 

al. (2021)  

  

 

Retrospective analysis of 117 patients had 

sialolithiasis. Overall stone retrieval success 

rate was 85% In the SMG and PG.  

 

85% treatment success  

(at least 6 months symptoms free). 

6-18 months. 

 

Mean of 8 

months. 

The number of 

salivary gland 

stones of the parotid 

gland studied (n = 

19) was ↓ 

Aa et al.  

(2025) 

Combined approach achieved 85% stone 

removal for both SMG and PG. (technical 

success) 

 

88% and 75% symptom resolution for SMG 

and PG respectively (clinical success). 

 

More than 50% of the PG group develop local 

infection. 

 

The postoperative infection rate was 

significantly higher in the parotid group (5/8, 

63%; 95% CI: 31–86%) compared to the 

submandibular group (4/25, 16%; 95% CI: 6–

35%) p = 0.02  

 

Postoperative prophylactic antibiotic 

treatment may be necessary for patients who 

are being operated on for parotid gland.   

Median follow 

up of 4 months  

Range is (1-

18). 

The median duration 

of follow-up for all 

patients was only 4 

months (1–18 years) 

which increase the 

probability to 

underestimates the 

true incidence of 

late recurrences and 

complications. 
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Delagranda 

et al.  

(2022) 

The introduction of SE has doubled the 

number of patients with sialolithiasis who can 

be treated with gland preserving techniques. 

 

The proportion of PG cases has increased. 

 

Small stone could be treated and gland 

resection rate reduced from 10.45% to 5.56%  

 

12 to 

55 months 

(median, 

30 months). 

Retrospective 

design, and a single-

operator learning 

curve with 

sialendoscopy. 

 

 

 

  

Bhat et al. 

(2024) 

 

Total of 43 patients completed the SPIT 

questionnaire at 3–6 months after the 

procedure, 26 with sialolithiasis and 17 with 

stenosis. 

 

The mean SPIT scores at baseline and after 

the treatment were significantly lower in 

patients with sialolithiasis (33.3 ± 18.5 vs 

45.4 ± 19.9, p < 0.01) and after the treatment 

(11.8 vs 25.1, p = 0.02).  

3 to 6 months 

post 

intervention 

Moderate sample 

size (especially 

stenosis subgroup). 

 

Single-centre study. 

Short follow-up. 

 

No long-term 

recurrence data. 

Lee et al.  

(2025) 

specifically for non-palpable hilar and 

intraparenchymal submandibular calculi, the 

SARS group and TORS group have high 

stone retrieval success rate of 98.57% and 

94.12% respectively. 

 

91.43% and 94.12 complete symptoms 

improvement respectively. 

 

 

 The real significant clinical difference and 

statistical difference is the proportion of acute 

complication for SARS vs TORS, 7.14% vs 

41.18% respectively (P=0.0015). 

Mean 44 

months 

(range 5–82 

months) 

 

Retrospective 

design with 

a small control 

group, and center 

bias. 

 

Erdoğan et 

al. (2022) 

 

The study evaluates COSS questionnaires 

before and 3 months after using SE for COS. 

 

 

The efficacy of SE was more evident in 

patients with sialolithiasis involving the 

submandibular gland and in cases with 

successful sialolith extraction. (p < 0.001) 

 

 

SE achieved 96.2% 

3 months Limited follow 

up,only 3 months. 

No control or 

comparison group. 
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glans preservation rate, together with 74.2% 

stone extraction success rate, with significant 

symptoms improvement in all subgroups. 

 

Strong corelation was found between 

symptoms improvement and PSS(r=0.786) 

The greatest benefits were in the patients with 

sialolithiasis. 

Koch et al. 

(2022) 

 

IPL with SE treatment in 62 patients with 77 

sialoliths, all stones were treated with 

intraductal pneumatic lithotripsy (IPL) using 

sialendoscopy.   

 

A complete stone fragmentation was achieved 

in 98.7%.  

 

The stone-free-rate was 90.3% (no visible 

residual stone fragments on follow up days). 

 

100 % symptoms resolutions. All glands were 

fully preserved. Minor complications were 

observed in 4.8 %. 

8 to 12 weeks 

later. 

There is lack of 

control group, and 

the result are 

specific to the 

pneumatic device. 

 

By design a 

retrospective 

clinical series. 

 

Relative short 

follow up. 

de Paiva 

Leite et al. 

(2022) 

patients with higher preoperative score on 

“MSSS” had a greater need for revision 

procedure (OR 1.336 with each increase in 

the 10-points scale, (P=0.010), independent of 

the size of the stone, location or number.   

 

 

 

 

Not reported. The cohort is mixed 

with separated 

analysis only for the 

“stone group”. 

 

No long-term 

follow-up data on 

recurrence after time 

of revision. 

 

Single center. No 

validated global 

QoL measure was 

used, instead the 

MSSS questionnaire 

was used. 
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Vaiman et 

al. (2024) 

Two groups compared: 

Group (1)- pure endoscopic technique or 

endoscopy assisted pinpoint stone removal 

with duct restoration. 

 vs group (2)- endoscopy assisted pinpoint 

stone removal or transoral duct dissection 

with duct shorting.  

 

the group with shortened ducts (2) had a 

lower incidence of recurrence (1.4%) 

compared with the intact-duct group (8.7%; 

p=0.03).  

 

However, the incidence of complications 

(lingual nerve paraesthesia, duct stenosis, 

drooling, sialadenitis) was like group (1). 

success rate of stone removal in both groups 

is: 98.5 %. 

18 months There was a 

learning curve of the 

surgical technique 

during a 19-year 

span. 

 

Patient relief or 

satisfaction data was 

not collected. 

Damasceno 

Barreto et 

al. (2025) 

 

In the calculi subgroup, the success rate (no 

revision within 6 months) was 84.3 %  

 

Sialolithiasis was most strongly corelated 

with complications (19.6 %) and treatment 

failure compared to other aetiologies (p = 

0.027). complication was transient.  

14 months Retrospective, 

single-surgeon 

design. 

 

Mixed cohort 

 

No long-term 

follow-up data were 

presented; the mean 

follow-up time was 

14 months. 

No validated long-

term symptom 

scores were used for 

all patients in this 

study. 

SMG=submandibular gland ,PG=parotid gland SASR=sialendoscopy-assisted stone removal, 

 

TOSR=non-endoscopic transoral stone removal, COSS=Chronic Obstructive Sialadenitis Symptoms 

 

COS=Chronic Obstructive Sialadenitis, SE=sialendoscopy, PSS=patient satisfaction scores,      

 

IPL=intraductal pneumatic lithotripsy, MSSS=Manukau Salivary Symptoms Score, 

 

SPIT=Salivary Problem Impact Test 
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11.1 Success Rates with Sialendoscopy and Intraductal Technique 

Studies primarily using sialendoscopy or intraductal techniques reported stone extraction or 

fragmentation rates of 74.2–98.7 % [15, 16], and overall treatment success (symptom-free or no revision 

within 6 months) between 85% and 100% [10,16] with gland-preservation rates reaching 96.2 % [15]. 

Patient-reported outcomes in this group were favorable, with significant reductions in SPIT and COSS 

scores — including a postoperative SPIT score of 11.8 in sialolithiasis patients versus 25.1 in stenosis 

patients (p = 0.02) [13] and a strong correlation between symptom improvement and patient satisfaction 

(r = 0.786) [13,15]. 

 

11.2 Efficacy of Combined Sialendoscopy-Assisted Approaches 

In contrast, for larger, hilar, or non-palpable stones — which are traditionally more challenging 

and often not treatable to sialendoscopy alone — combined endoscopic-surgical approaches consistently 

achieved high technical stone-removal rates of 85–98.5 % [11, 14], and symptomatic relief of 88 % in 

submandibular glands and 75 % in parotid glands [11], with Lee et al. (2025) [14] reporting 91.43 % 

symptom improvement in the sialendoscopy-assisted group. This study further showed that 

sialendoscopy-assisted stone removal maintained a very high success rate (98.57 %) while dramatically 

reducing acute complications compared with transoral stone removal (7.14 % vs 41.18 %, p = 0.0015) 

[14].  

This advantage of combining endoscopy with surgical access becomes even more meaningful 

when viewed alongside Vaiman et al. (2024) [18], who demonstrated that shortening Wharton’s duct 

and creating a new orifice reduced long-term recurrence from 8.7 % to 1.4 % (p = 0.03) at ≥18 months 

compared with standard endoscopic removal using an intact duct. These technical improvements gain 

additional clinical relevance when linked with evidence that higher preoperative symptom burden 

independently predicts the need for revision (OR=1.336 for each increase in the 10-point MSSS score, 

p = 0.010) [17]. Together, these findings raise the question of whether integrating refined surgical 

techniques with preoperative patient-reported outcome assessment may offer a potential strategy to 

improve both short-term safety and long-term recurrence prevention in complex sialolithiasis cases 

[17,18].  
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11.3 Complications and Short-Term Safety 

 

Safety profiles and complication rates were different depending on the technique and stone 

characteristics like location and size. Lee et al. (2025) [14] found that sialendoscopy-assisted stone 

removal had a significantly lower acute complication rate (7.14 %) compared with transoral stone 

removal (41.18 %, p = 0.0015). In contrast, Hafrén et al. (2024) study reported that 16 % of patients 

experienced temporary complications (mostly infections and fistulae) that resolved shortly after 

treatment, with these complications being significantly corelated with the combined transfacial approach 

(p = 0.046) [9]. 

Aa study noted much high local infection rates in the parotid subgroup (63 %, 5/8) compared 

with the submandibular subgroup (16 %, 4/25; p = 0.02) after combined procedures [11]. In comparison, 

studies primarily using sialendoscopy or intraductal techniques generally reported lower complication 

rates, such as 4.8 % minor complications [16]. These findings highlight the importance of careful 

technique selection and raise the question of whether prophylactic measures or refined approaches could 

further improve the safety of sialendoscopy-based management in complex cases.  

 

11.4 Long-Term Gland Preservation and Recurrence Outcomes 

Finally, longer-term follow-up data reinforces the sustained benefit of sialendoscopy-based 

management in preserving the salivary gland. Delagranda et al. (2022) study reported that the 

introduction of sialendoscopy more than doubled the number of patients amenable to stone removal and 

reduced the gland resection rate from 10.45 % to 5.56 % (median follow-up 30 months) [12]. Consistent 

with this, Hafrén et al. (2024) study observed an 86 % symptom-free rate at a mean follow-up of 30.5 

months (range 5–82 months) with no gland resections required [9]. These findings suggest that when 

sialendoscopy is successful in the short term, the gland-preserving benefit tends to endure over time, 

supporting a clear shift away from traditional gland excision in the clinical management of sialolithiasis. 
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12. DISCUSSION OF THE RESULTS 

 

Studies primarily using sialendoscopy or intraductal techniques reported stone extraction or 

fragmentation rates of 74.2–98.7 % [15,16], overall treatment success of 85–100 % [10,16], and gland-

preservation rates reaching 96.2 % [15]. Patient-reported outcomes were favorable, with significant 

reductions in SPIT and COSS scores, including a postoperative SPIT score of 11.8 versus 25.1 in stenosis 

patients (p = 0.02) [13] and a strong correlation between symptom improvement and patient satisfaction 

(r = 0.786) [13,15]. In contrast, combined endoscopic-surgical approaches for larger, hilar, or non-

palpable stones achieved high stone-removal rates of 85–98.5 % [11,14] and symptomatic relief of 88 

% in submandibular and 75 % in parotid glands [11], with Lee et al. (2025) reporting 91.43 % symptom 

improvement [14]. This advantage becomes even more meaningful alongside Vaiman et al. (2024), who 

showed that duct shortening reduced recurrence from 8.7 % to 1.4 % (p = 0.03) [18], particularly as 

higher preoperative symptom burden predicts revision (OR=1.336 for each increase in the 10-point 

MSSS score) [17]. 

Symptom-free success rates ranged from 75 % to 100 % across the seven studies that reported 

this outcome [9,11,13,14,17,19]. Most studies reported rates between 85 % and 98 % [9,10,11,14,17]. 

This range overlaps closely with the 89.6 % pooled success rate reported specifically for sialolithiasis 

by Beumer et al. (2023) [20]. 

 

This systematic review has notable strengths: it is the first to focus exclusively on sialolithiasis 

(rather than mixed obstructive salivary diseases) and includes only studies published after March 2021, 

thereby reflecting the most contemporary and relevant clinical practice. Symptom-free success rates 

ranged from 75 % to 100 % across the seven studies that reported this outcome, with most studies 

reporting rates between 85 % and 98 % [9,11,13,14,17,19]. This range overlaps closely with the 89.6 % 

pooled success rate reported specifically for sialolithiasis by Beumer et al. (2023) [20]. The main 

limitations are the predominance of retrospective studies, relatively modest sample sizes, variable 

follow-up durations, and heterogeneity in the use of primarily sialendoscopy versus combined 

approaches. These limitations are not deal-breakers because the included studies represent real-world 

tertiary-center experience, the pooled success rate remains highly consistent with the best available 

evidence, and the strict sialolithiasis-only and post-2021 inclusion criteria substantially reduce the 

confounding seen in broader previous reviews.  
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Collectively, these findings confirm that sialendoscopy and sialendoscopy-assisted techniques 

achieve consistently high symptom-free success rates, ranging from 75 % to 100 %, with most studies 

reporting rates between 85 % and 98 % [9,11,13,14,17,19]. The results are based on contemporary real-

world experience and compare well with current best evidence. Hence, sialendoscopy and 

sialendoscopy-assisted techniques are gland-preserving management strategies for sialolithiasis that can 

be used as first-line treatment with the majority of patients not requiring salivary gland excision, even 

for larger or hilar stones when combined approaches are required. Clinically, these results encourage 

wider adoption of sialendoscopy in tertiary centers and earlier referral of patients with obstructive 

sialolithiasis to experienced endoscopic teams. Future research should priorities prospective, multicenter 

studies with standardized long-term follow-up, uniform success definitions, and validated patient-

reported outcome measures to further refine patient selection and optimize outcomes. 

In conclusion, this systematic review demonstrates that sialendoscopy and sialendoscopy-assisted 

techniques achieve high symptom-free success rates, ranging from 75 % to 100 %, with most studies 

reporting rates between 85 % and 98 % in patients with sialolithiasis [9,11,13,14,17,19]. These 

contemporary post-2021 results overlap closely with the 89.6 % pooled success rate reported for 

sialolithiasis by Beumer et al. (2023) [20]. The findings confirm sialendoscopy as an effective, 

minimally invasive, and gland-preserving first-line treatment for salivary gland stones, supporting its 

wider use in modern clinical practice. 
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13. CONCLUSION 

1. This systematic review successfully identified and synthesized the relevant studies published 

after April 2021 on sialendoscopy and sialendoscopy-assisted treatment outcomes for sialolithiasis, 

fulfilling the primary aim of the master’s thesis. 

2. The analysis demonstrated high symptom-free success rates, ranging from 75 % to 100 %, with 

most studies reporting rates between 85 % and 98 % for sialendoscopy-based treatments in patients with 

sialolithiasis. 

3. Secondary outcomes, including gland preservation rates, recurrence rates, and complications, 

were consistently favourable across the included studies, confirming that sialendoscopy is an effective, 

minimally invasive, and gland-preserving treatment for sialolithiasis based on the analysed material. 
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14. PRACTICAL RECOMMENDATIONS 

 1. Sialendoscopy should be a first-choice treatment for sialolithiasis. 

2. Operative symptom assessment using the MSSS score may help identify patients at higher risk of 

revision [17]. In these patients, incorporation of duct shortening during sialendoscopy or 

sialendoscopy-assisted procedures could be considered, as this modification has been associated with a 

marked reduction in long-term recurrence rates [18]. 

3. Gland preservation should be the goal while treating sialolithiasis.  
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