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Introduction

Assessment of the quality of life and the degree  
of patient satisfaction are parameters that are impor-
tant and increasingly often considered in treatment 
planning and selection of diagnostic and therapeu-
tic approaches. Sialendoscopy was first introduced 
in the treatment of sialolithiasis in 1991 by Katz [1, 
2]. It is a technique still gaining approval worldwide. 

The application of endoscopy in salivary gland dis-
eases has enabled combination of the diagnostic 
and therapeutic processes, with the micro-invasive 
nature of the procedure considerably unburdening 
the patients [3–6]. 

Patients usually rate their quality of life and level 
of satisfaction with the treatment using question-
naires. With a long-lasting tradition of collecting su-
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A b s t r a c t

Introduction: Sialendoscopy is a miniinvasive procedure which shows the excretory ducts of the salivary glands.
Aim: To evaluate patient satisfaction with sialendoscopy in submandibular and parotid gland sialolithiasis.
Material and methods: The study group included 100 consecutive patients with sialolithiasis, treated by means of sial
endoscopy. The analysis was designed prospectively. The patients answered closed questions of our own, inhouse 
made questionnaire.
Results: The number of sialendoscopic procedures necessary for symptom resolution ranged from 1 to 3. The mean 
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while 10 (10%) and 8 (8%) patients required 2 and even 3 procedures, respectively. Sixtythree patients (63%) did not 
report any postoperative complications; 33 patients (33%) reported transient swelling of the submandibular region 
and 4 patients (4%) reported inflammation of the salivary gland. The level of treatment efficacy was 82%. Among  
53 patients treated using sialendoscopy for the first time 92.3% rated this approach subjectively as a very good or 
good technique, whereas among 47 patients who had previously undergone nonendoscopic treatment, this percent
age increased to 96.4%. The general level of satisfaction with the applied method did not depend on the age, gender, 
duration of ailments, the number of previously performed procedures or the number of sialendoscopic procedures 
necessary to obtain improvement and postoperative complications.
Conclusions: Sialendoscopy may be performed practically in any case without risking the patient’s discomfort or 
unpleasant experience. Assessment of sialendoscopy by the patients confirmed the minimally invasive character of 
this technique.
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bjective assessments and a thorough knowledge of 
the issue, in such branches of medicine as oncolo-
gy, phoniatrics and rhinology, uniform, standardised 
European or global questionnaires have been devel-
oped. Such uniform diagnostic tools as EORTC used 
in oncology or VHI and GRBAS used in phoniatrics 
allow one to conduct multicenter comparisons of 
treatment results between groups of patients and 
various treatment techniques.

Studies on the usefulness of such a  new ap-
proach as sialendoscopy cannot be based on any 
pattern. Thus, this prospective study uses a tailored 
scale, designed for patients who had undergone sal-

ivary gland treatment using the innovative approach 
presented above. 

Aim

The aim of this study was to evaluate sialendos-
copy in the treatment of salivary gland sialolithiasis 
as subjectively rated by the patients. The evaluation 
of the level of patient satisfaction was correlated 
with postoperative complications, efficacy of the 
procedure measured by symptom resolution, the 
number of sialendoscopic procedures necessary to 
cure the patient and the anamnesis involving pre-
vious treatment using non-endoscopic techniques. 

Material and methods

The study was planned and conducted prospec-
tively using a questionnaire. The study group includ-
ed 100 consecutive patients with submandibular 
and parotid gland sialolithiasis treated by means of 
sialendoscopy at the Department of Otolaryngology 
and Laryngological Oncology of the Poznan Univer-
sity of Medical Sciences in the years 2009–2012. 
Sialolithiasis was confirmed in all patients using 
ultrasonography, with 11 patients additionally re-
ferred for a  computed tomography (CT) scan and  
5 spontaneously subjected to magnetic resonance 
imaging (MRI). The inclusion criterion was a history of 
recurrent swelling of the submandibular and parotid 
gland due to sialolithiasis. The exclusion criterion 
was obliteration of the salivary orifice. Our research 
was approved by the Bioethical Commission and all 
participants signed an informed consent form.

During interventional sialoendoscopy, 1.3 mm 
and 1.6 mm diameter endoscopes (Karl Storz Tut-
lingen, Germany, compact modular semirigid in-
terventional endoscope with three channels) were 
used. Stones were removed with the help of the  
0.4 mm diameter wire basket and forceps, introduced  
through the working canal. The sialoendoscopy pro-
cedure was carried out after premedication (mid-
azolam, 7.5  mg) in local anaesthesia. One postop-
erative visit was performed 7 days after endoscopy. 
Four weeks after surgery the questionnaire was sent 
to the patient. To date, a  validated questionnaire 
on patient satisfaction after sialendoscopy has not 
been designed. Our own, in-house made question-
naire on patient satisfaction was developed. The 
patients answered closed questions of the tailored 
questionnaire (Table I). The questions concerned the 

Table I. Questionnaire for patients who under-
went sialendoscopy

Forename and surname: ……………………….………….………………………….
Age: …………………………………………………….………….………….………….……......
Gender: ………………………………………………….………….………….………….……..

1.  How long did you experience symptoms before the proce-
dure?
 Up to 1 month
 1 – 6 months
 6 months – 1 year
 1 – 2 years
 2 – 5 years
 More than 5 years

2. What symptoms did you experience?
 Pain
 Swelling of the submandibular region
 Swelling of the parotid region
 Other .………………………………………………….………….(please describe)

3. Date of the procedure: ………………………….…………………………….……

4. Number of performed sialoendoscopic procedures: …….………

5. Complications after sialendoscopy:
 None
 Oedema
 Inflammation of the gland
 Other (please describe) .....................................................................

6. Relief of symptoms:
 Yes
 No
 Partial improvement
 No improvement
 Deterioration

7. How do you rate the applied treatment approach:
 Very good
 Good
 Satisfactory
 Bad
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duration of ailments at baseline, nature of the symp-
toms, diagnosis and medical history. The second 
group of questions pertained to issues connected 
with sialendoscopic treatment. These included post-
operative complications, treatment efficacy, i.e. relief 
of ailments, and general subjective assessment of 
satisfaction with the applied method. A review of va-
lidity, reliability and objectivity of the questionnaire 
was not possible. 

Respondents involved the patients who under-
went sialendoscopy in the years 2009–2012. The 
studied sample included 67 females and 33 males. 
Patients were aged between 17 and 82 years. The 
mean and median values were 52 and 54 years, re-
spectively. The follow-up period was 12 to 24 months 
(14 months on average).

Statistical analysis

For statistic analysis Spearman’s rank, Kruskal- 
Wallis and Mann-Whitney U-tests were used.

Results

The first group of questions comprised retro-
spective data, obtained based on the anamnesis, 
involving the disease course prior to sialendoscopy. 
The ailments resulted from the pathological changes 
within the salivary glands. In 11 patients the dura-
tion of symptoms was below 6 months, in 45 pa-
tients it ranged from 6 months to 1 year, while in 20 
and 24 patients it was 1–5 years and over 5 years, 
respectively. In the group under study, pain was the 
dominant symptom and was reported by 62 patients 
(62%). The second most often reported complaint 
was swelling, which was located in the submandibu-
lar region in 24 patients (24%), in the parotid region 
in 13 patients (29%), and in both submandibular 
and parotid regions in 18 patients (18%) (Table II). 
A strong correlation between subjective syndromes 
(pain and swelling) and objective findings was 
found. The history of treatment prior to recruitment 
for sialendoscopy showed that incision of the sali-
vary duct due to sialolithiasis had been conducted in 
47 patients (47%). 

Results of endoscopic treatment

The number of sialendoscopic procedures nec-
essary to relieve ailments ranged from 1 to 3, with 
the mean and median values being 1.2 and 1, re-
spectively. The analysis comparing the number of 

sialendoscopic procedures necessary to relieve the 
symptoms and the patients’ age indicated no cor-
relation. Likewise, no correlation was found between 
the patients’ gender, the duration of ailments and 
the number of previously performed procedures of 
salivary duct incision. 

The key issue of interest was subjective assess-
ment of the applied sialendoscopic procedure in 
three aspects, namely post-treatment complications, 
symptom relief and patient general satisfaction with 
the approach. Data analysis based on the question-
naire is presented in Tables III and IV.

Complications were defined as a negative reac-
tion observed after endoscopy. Sixty-three patients 
(63%) reported no complications after the procedure, 
33 patients (33%) reported transient swelling of the 
submandibular or parotid region of low intensity, 
while 4 patients (4%) complained of inflammation 
of the salivary gland. Eleven (11%) respondents re-
ported other complications, including elevated body 
temperature and minor pain. The mean and medi-
an values representing age in the group of patients 
who did not report any complications were 57.3 and 
56 years, respectively, while in the group of patients 
who reported complications these values were 49.3 
and 46 years, respectively. The difference was nearly 
statistically significant (Mann-Whitney U-test: p = 
0.053). Despite almost twice as frequent complica-
tions among the female respondents (in 28 out of 

Table II. Preoperative symptoms

Symptoms Gland Number  
of patients

Pain SMG 37

PG 25

Swelling SMG 24

PG 13

Both 18

Transient fever SMG 5

PG 4

Saliva blockage SMG 12

PG 5

Dryness and difficulty  
in swallowing

SMG 11

PG 9

SMG – submandibular gland, PG – parotid gland
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67; 41.8%) as compared to the male respondents 
(in 7 out of 33; 21.2%), the correlation between the 
patients’ gender and the incidence of complications 
was statistically not significant. The study also an-
alysed the correlation between subjective and ob-
jective complications, which was statistically insig-
nificant. The group without complications and the 
group with complications did not significantly differ 
in the distribution of symptom duration. Similarly, 
no correlation was found between the number of 
previously performed procedures and complications 
after sialendoscopy.

Relief of ailments

Relief of previous symptoms was reported by  
64 patients (64%), with partial relief found in 18 pa-
tients (18%). In 16 patients (16%) the intensity of 
symptoms was the same as at baseline. Only 2 pa-
tients (2%) reported deterioration of symptoms af-
ter endoscopy. Neither relief nor persistence of the 
symptoms correlated with the patients’ age, gen-
der, duration of anamnesis or the number of earlier 

non-endoscopic procedures. The efficacy of concre-
ment removal was at the level of 82%.

General assessment of patient satisfaction 
with the sialendoscopic procedure

The next question concerned an issue which was 
difficult to define, namely the level of patient sub-
jective satisfaction with the sialendoscopy. The ap-
proach was rated as very good and good by 71 (71%) 
and 10 (10%) patients respectively. Fifteen patients 
(15%) who developed atypical complications rated 
the procedure as satisfactory, and only 4 patients 
(4%) rated the approach as bad. These were patients 
with concrements that could not be removed due to 
their nature or location. The final assessment of the 
level of satisfaction with sialendoscopy was not cor-
related with patients’ age. Patients with a mean age 
of 55.7 years rated the approach as very good, while 
patients with a mean age of 52.3 and 50 years rated 
the approach as good or satisfactory and bad, re-
spectively. The rating also did not depend on gender. 
Similarly, the duration of ailments did not have any 
effect on the evaluation of the approach: the groups 
divided according to procedure rating did not signifi-
cantly differ in the distribution of ailment duration. 
The number of previously performed procedures 
did not influence the general assessment of the ap-
proach either. Conversely, the division of the studied 
sample into previously treated patients (47 patients) 
and untreated ones (53 patients) showed that 75%, 
21.4% and 3.6% of the patients with a  history of 
non-endoscopic treatment for sialolithiasis as well 
as 68.8%, 23.5% and 7.7% of patients treated using 
sialendoscopy for the first time rated this approach 
as very good, good and bad, respectively. The log lin-
ear analysis, carried out for the following variables 
– number of sialendoscopic procedures, treatment 
outcome and general rating of the level of satisfac-
tion with the treatment – showed no effect of the 
variable representing complications on the remain-
ing variables. Despite the complications, 24 patients 
(50%) still rated the method as very good, 20 pa-
tients (41.7%) rated it as satisfactory, and 4 patients 
(8.3%) rated it as bad. At the same time, a statisti-
cally significant correlation was found between the 
treatment outcome and the general assessment of 
the level of satisfaction with the treatment. Among 
the patients with total resolution of symptoms, 
92.3% rated the approach as very good, while from 
among 47 patients with a history of non-endoscop-

Table III. Complications after sialendoscopy

Complications Number  
of patients

No complications 63 (63%)

Salivary gland inflammation 4 (4%)

Transient salivary gland swelling 33 (33%)

Minor pain and elevated body temperature 11 (11%)

Table IV. Assessment of results of sialendoscopy 
in 100 consecutive patients

Postoperative results Number  
of patients

Relief of symptoms after sialendoscopy 64 (64%)

Partial relief of symptoms after sialendos-
copy

18 (18%)

No relief of symptoms after sialendoscopy 
(persistent symptoms)

16 (16%)

Deterioration of symptoms after sialendos-
copy

2 (2%)

Approach subjectively rated as very good 71 (71%)

Approach subjectively rated as good or 
satisfactory

25 (25%)

Approach subjectively rated as bad 4 (4%)
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ic procedures this percentage increased to 96.4%. 
Among the patients with partial and no improve-
ment, 27% and 9%, respectively, rated the approach 
as very good.

Discussion

Sialendoscopy is a  safe procedure [4–8]. In our 
group, 63 patients (63%) did not report any postop-
erative complications. Thirty-three patients (33%) 
reported swelling of the submandibular or parotid 
region, which according to the literature on the topic 
[8] is normal within 48 h following the procedure. 
Maresh et al. observed transient swelling of the 
gland in all studied individuals, and after 2 out of 
37 procedures conducted in a group of 18 patients 
observed purulent sialadenitis, which was managed 
by antibiotics [9]. In this study, inflammation of the 
salivary gland was observed as a postoperative com-
plication in 4 patients (4%), while 11 patients (11%) 
reported elevated body temperature and pain.

According to the learning curve of each centre, 
results of sialendoscopic treatment of salivary gland 
stenosis and sialolithiasis improve progressively, 
with failures of this technique, as reported in the lit-
erature, ranging from 3.2 to 10.9% [10]. In this study, 
in 16 patients (16%), the intensity of ailments was 
the same as at baseline, and only 2 patients (2%) 
reported deterioration of the symptoms after the en-
doscopic procedure. The results are only seemingly 
worse as compared with the literature data, since 
they concern only the patients with concrements, in-
cluding almost half of the patients (47%) after previ-
ous failures of the non-endoscopic treatment. In the 
literature, the efficacy of endoscopic removal of con-
crements ranges from 61% (Luers et al.) [11], 67% 
(Ianovski et al.) [8], 82% (Nahlieli and Baruchin) [12], 
and 85.2% (Kroll et al.) [7] up to 90% (Lari et al.) [13].

Results of the endoscopic treatment are good 
and complications are not very severe. This state-
ment is reflected by the general evaluation of the 
degree of patient satisfaction with sialendoscopy, 
obtained by means of the questionnaire distributed 
among the patients with a history of conventional 
sialolith removal. The results presented in this study 
indicate that the group of patients with adverse ex-
perience could appreciate low invasiveness and only 
slight discomfort of the endoscopic treatment. From 
the total of 71 respondents only 4 patients (4%) 
rated the approach as bad. These, however, were 
the patients in whom the attempt to remove con-

crements failed due to the nature or location of the 
sialoliths. Interestingly, in the group of patients with 
complications, 24 patients (50%) still rated the ap-
proach as very good and 15 patients (31.3%) rated 
it as satisfactory. 

Patient satisfaction is one of the criteria of im-
plementation and propagation of new therapeu-
tic approaches. While in the literature on the topic 
there are reports about high efficacy of this thera-
peutic approach with only a  few contraindications, 
complications and side-effects [14], only two studies 
have been conducted so far that evaluated the level 
of patient subjective satisfaction with the approach  
[7, 8]. In a group of 46 patients described by Kroll  
et al. [7], 82.5% of patients reported an improve-
ment of symptoms during follow-up. To determine 
patient satisfaction, a self-made questionnaire was 
applied and evaluated. In a group of 54 patient de-
scribed by Ianovski et al. [8], to measure patient 
satisfaction the Glasgow Benefit Inventory (GBI) 
questionnaire was administered. The overall mean 
GBI score was +31, which compares very favourably 
with other otolaryngology procedures. In our group, 
from among 100 patients with sialolithiasis, 92.3% 
subjectively rated sialendoscopy as a  very good or 
good approach, while from among 47 patients with 
a history of non-endoscopic procedures this percent-
age increased to 96.4%. The overall level of satisfac-
tion with the procedure did not depend on such fac-
tors as patients’ age, gender, duration of symptoms, 
number of previous procedures, number of sialendo-
scopic procedures necessary to obtain improvement, 
or postoperative complications.

Conclusions

Sialendoscopy is a  safe procedure and can be 
performed in almost any case (apart from definite 
contraindications) without risking patients’ discom-
fort, pain or unpleasant experience. Based on the 
patients’ rating, the study confirmed that sialendos-
copy is a minimally invasive technique.
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