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Abstract

Objective: Goal of this study was to investigate, whether sialendoscopy in obstruc-
tive salivary gland disorders affects patients' oral health-related quality of life com-
pared to healthy individuals, and to determine factors that might influence this
relationship.

Study design: Retrospective observational study.

Setting: University of Kiel, Department of Otorhinolaryngology, Head and Neck
Surgery.

Subjects and methods: A group of 130 patients, undergoing sialendoscopy between
01/2004 and 06/2017 was considered. Oral health-related quality of life was
assessed using the OHIP-G14 (Oral Health Impact Profile) in combination with a
custom-made questionnaire on satisfaction and success in relation to sialendoscopy.
Results: Oral health-related quality of life of patients without dentures or with
removable dentures was significantly worse than in the healthy population, whereas
the necessity of multiple additional follow-up treatments was associated with worse
oral health-related quality of life. No essential predisposing factors were identified.
Average satisfaction with the intervention was observed to be xc = 4.33 (SD = 3.69)
on a visual analogue scale from 1 (=very satisfied) to 10 (=very unsatisfied). A longer
follow-up period and a higher patients' age were positively related, whereas removal
of salivary gland during follow-up was negatively related to satisfaction. In 113 cases
(86.9%) long-term preservation was accomplished and 115 (88.5%) patients would
repeat a sialendoscopy in case needed.

Conclusion: In summary, sialendoscopy resulted in long-term high subjective and
objective success rates. However, oral health-related quality of life scores did not

reach those levels found in the healthy population.
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1 | INTRODUCTION

Obstructive disorders of the major salivary glands manifest mainly by
recurrent pain and swelling during food intake. Often, those symptoms
are associated with recurrent inflammation requiring antibiotic treat-
ment. As food intake is naturally a basic need but also part of social inter-

actions, a decrease in quality of life appears reasonable. Sialendoscopy is

a therapeutic procedure that gained increased popularity in minimally
invasive gland-preserving surgery. However, to date, almost no consis-
tent and validated studies on the effect of sialendoscopy on quality of
life of the affected patients combined with surveys on further course of
treatment or satisfaction have been conducted. Especially an association
between any predisposing factors and self-reported quality of life and

satisfaction with treatment should be analyzed.

Sind nach der Operation in unserer Klinik noch eine oder mehrere weitere
Behandlungen (Antibiotika, Gangsondierungen, Schnitt im Mundboden)

erfolgt?

(einfache Kontrolluntersuchungen sind hier nicht gemeint)

O Nein
@) Ja, eine weitere Behandlung

@) Ja, mehrere weitere Behandlungen

Und zwar: (Mehrfachantwort méglich)

0] durch unsere Klinik

0] durch niedergelassene Kollegen oder andere Kliniken

Musste die erkrankte Speicheldriise im weiteren Verlauf zum Teil oder komplett

entfernt werden?

O Ja
0] Nein

Wiirden Sie bei einem erneuten, fortbestehenden Auftreten von Beschwerden
oder Steinen wieder eine Speicheldriisen-Endoskopie bei sich durchfiihren

lassen?
O Ja
O Nein

Wie zufrieden sind Sie mit dem Erfolg der endoskopischen Behandlung

auf einer Skala von 1 - 10?

sehr zufrieden

sehr unzufrieden

Vielen Dank fur lhre Mithilfe!

FIGURE 1 Second questionnaire (original version)
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2 | MATERIAL AND METHODS

Retrospectively, a group of 477 patients, who underwent
sialendoscopy during January 2004 and June 2017 at the University
of Kiel, Department of Otorhinolaryngology, Head and Neck Surgery,
was analyzed. Twelve patients (1.9%) who were underage during the
time of procedure were excluded in the following analyses. On those
477 patients 612 surgeries were performed. 130 patients provided

the requested questionnaires and signed declaration of consent. The

study was approved by the ethics committee of the Faculty of Medi-
cine of Kiel University (file number: D 533/17).

191 endoscopies were conducted on these 130 patients. Those
were evaluated in respect of the detailed surgery procedures such as
papillotomy, (extended) incision of the salivary duct, bougienage (by:
balloon, probe, water pressure, guidewire with Seldinger-technique
and conical bougies, sialendoscope), methods of stone extraction,
laser treatment, instillation of cortisone, the presence of sialolithiasis

vs no sialolithiasis and local vs general anesthetics.

Have there been any further treatments (antibiotics, probing or incision of
salivary duct) after the treatment in our clinic? (check-ups not included)

(@) No

@) Yes, one single further treatment

O Yes, multiple further treatments
Namely: (several answers are possible)

@) in our clinic

O in extern clinic or private practice

Did the affected salivary gland have to be removed partially or in total during

the further course of disease?

0O Yes
O No

Would you repeat sialendoscopic treatment in case of renewed symptoms or

stones?
0O Yes
@) No

How satisfied are you with success of sialendoscopic treatment on a

scale from 1 to 10?

Very satisfied

very unsatisfied

Thank you very much for your assistance!

FIGURE 2 Second questionnaire (translated version)



Laryngoscope

WEIGELT ET AL 835

TABLE 1 Diagnostic groups of the 191 sialendoscopies
Diagnosis Absolute frequency (%) PG SG
Acute sialadenitis 3(1.6) 2 1
Recurrent/chronical sialadenitis 131 (68.6) 69 62
Sialolithiasis 103 (53.9) 33 70
Duct stenosis 78 (40.8) 67 11
Papilla stenosis 20 (10.5) 14
Anatomical anomalies 3(1.6) 0
Other 5(2.6) 3

Abbreviations: PG, parotid gland; SG, submandibular gland.

Above mentioned patients were requested to fill out and return
two questionnaires by mail. Questionnaires were the OHIP-G14 (Oral
Health Impact Profile) inquiring oral health-related quality of life
(OHRQoL) and an additional self-made questionnaire inquiring suc-
cess measured by possible follow-up treatment and subjective satis-
faction with the endoscopic treatment (Figure 1, Figure 2).

The OHIP-G14 is a tool assessing the oral health-related quality of
life consisting of 14 items based on the English version of the Oral
Health Impact with 53 items, which was originally developed by Slade
et al in Australia.> John et al published the German version with 49 items
in 2002 and soon afterwards shortened versions of 5, 14, and 21 items.?
In this study, the 14-item version is being used, incorporating two items
respectively of the dimensions: functional limitation, physical pain, psy-
chological discomfort, physical, psychological and social disability, and
handicap.® The 14 questions refer to the period of the previous month
and can be answered with “O = never,” “1 = rarely,” “2 = sometimes,”
“3 = often,” and “4 = very often.” Hence, the total score ranges between
0 and 56, with a higher score indicating poorer quality of life. For the
sake of greater interpretability John et al also published normal popula-
tion based scores, however because denture usage was strongly associ-
ated with OHIP-summary scores the authors make a distinction
between patients without, with removable and complete dentures.®

The second questionnaire consists of four questions inquiring the
following dimensions to obtain the course of disease and global subjec-
tive satisfaction: surgery success on the basis of follow-up therapy,
occurrence of salivary gland removal during the course of disease, will-
ingness to undergo sialendoscopy for similar symptoms and satisfaction
with the success of the endoscopic treatment on a visual analogue scale
from 1 = very satisfied to 10 = very unsatisfied (Figure 1, Figure 2).

21 | Statistics

The statistical software package IBM SPSS Statistics (version 22.0.0.2 for
Windows, IBM, 2013) was used to calculate descriptive statistics and to
perform inferential tests. For categorical and dichotomous variables we
report absolute and relative frequencies. Differences between subgroups
were compared with the chi-squared test. For metric variables, mean
and standard deviations were calculated and compared with a two-

sample t-test for independent samples. Associations between variables

were specified with correlation coefficients. For dichotomous variables
like gender we applied Spearman's rank correlation coefficient. Pearson's
correlation coefficient was used for variables with continuous scales. P-

values <.05 were regarded as statistically significant.

3 | RESULTS

In 97 of 477 (20.3%) patients the survey letters could not be delivered
as their addresses could not be located. Of the remaining 380 patients
(79.7%), 130 did respond with completely filled-out questionnaires
and signed consent forms. Hence, a response rate of 34.2% (130 out
of 380) was observed for potentially contactable patients.

Age of responders was significantly higher than nonresponders'
age with an average of xc = 55.36 (SD = 14.24) vs xc = 47.70
(SD = 16.35, P <.001) and responders had a shorter follow-up time
(xc = 5.68 years, SD = 3.77; xc = 6.72 years, SD = 3.86, P = .009, for
responders and nonresponders, respectively). No significant differ-
ences were detected regarding gender, affected gland and diagnosis.

An increasing trend in the number of sialendoscopies over the
years can be observed. Sialendoscopic procedures raised from
24 (3.9%) in 2004, to 36 (5.9%) in 2009 and to 62 (10.1%) in 2016.

Of 130 patients, 78 (60%) were found to be female and 52 (40%)
male. Mean age at the time of surgery was xc = 55.36 years
(SD = 14.24). Average time between surgery and survey was
X = 5.68 years (SD = 3.77).

On those 130 patients 191 sialendoscopies were performed. Parotid
gland (PG) was affected 104 times (54.5%) according to 51 patients and
submandibular gland (SG) 97 times (45.5%) according to 79 patients.
Postoperative diagnoses can be summarized into seven groups, whereby
in most cases a combination of multiple pathologies was present and the
individual patient might be operated on several times. Therefor the sum
of sialendoscopies is higher than the absolute number of patients

(Table 1). Individual patient characteristics is delineated in Table S1.

31 | OHIP-G14

Analyzing OHIP-G14-questionnaires an average score of xc = 6.65
(SD = 9.99) was detected. Of the subgroup without dentures (n = 91,
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TABLE 2 OHIP-G14: population based norms vs post sialendoscopy cohort

Post sialendoscopy

Population-based Post sialendoscopy  Population-based OHIP-G14: Population-based Post sialendoscopy
Percentile norms OHIP-G14: OHIP-G14: without norms OHIP-G14: removable norms OHIP-G14: OHIP-G14: complete
rank without dentures dentures n = 91 removable dentures  dentures n = 31 complete dentures  denturesn =8
10 0 0 0 0 0 0
20 0 0 0 0 0 0
30 0 0 1 2 1 0
40 0 0 2 3.8 4 0.6
50 0 1 4 5 6 3.5
60 1 8 6 8.2 9 7.2
70 3 8 8 10.4 14 9.9
80 6 11.6 12 13.2 21 13.8
90 11 17.6 17 21.8 25 n.e.
P-value <.0001 <.00001 .043
Abbreviation: OHIP-G14, Oral Health Impact Profile.
47.6%) the average score was xc = 6.33 (SD = 10.68), with removable 50 s
dentures (n = 31, 16.2%), xc = 7.74 (SD = 8.47), and without own 45
teeth but complete dentures (n = 8, 4.2%) xc = 6.13 (SD = 7.59). Since 40
the published normal population based scores from John et al were g, 35
displayed as percentile ranks of the frequency distribution,® a table ag’ . 26
was provided for easier visual comparison (see Table 2). The investi- % %2 21
gated group was older than the reference cohort (x¢ = 55.36 years, 2 20 14
SD = 14.24, xc = 433 years, SD = 16.2, P < 001) and included more & 1‘; I .
females (60% females, 52% females, P = .004, investigated cohort and . I 3 3 3 B
reference cohort, respectively). " [ [ i [ I I
In comparison of the percentiles, a significant effect of the sub- 1 2 3 4 5 6 7 3 9 10

groups on oral health-related quality of life was revealed: Patients
without (P < .0001) or respectively with (P < .00001) removable den-
tures showed significant worse OHRQoL compared to the healthy
population. In our sample the eight patients with complete dentures
achieved a better oral health-related quality of life than healthy popu-
lation (P = .043). However, no significant effect on the OHIP-G14
scores was found for neither time of follow-up, gender, age or
affected gland nor for instillation of cortisone, diagnoses, location of
any follow-up treatments and salivary gland removal during the
course of disease. Out of 130 patients, 31 (23.8%) underwent surgery
multiple times. From those, patients with sialolithiasis (P = .018) and
papilla stenosis (P = .024) underwent fewer multiple endoscopies
compared to the other diagnoses. On the other hand, patients with
multiple surgeries showed no significant worse oral health-related

quality of life or satisfaction.

3.2 | Second questionnaire

The second questionnaire was designed to investigate the success of
sialendoscopy based on the follow-up therapy and the subjective sat-
isfaction of patients. On average, patients' satisfaction was xc = 4.33

(SD = 3.69) on a visual analogue scale from 1 (=very satisfied) to

very satisfied very unsatisfied

patients' satisfaction

FIGURE 3 Observed frequencies of patients' satisfaction
regarding sialendoscopy

10 (=very unsatisfied). In Figure 3, it is clearly noticeable that patients
were biased toward extreme values and avoided moderate scores.

A significant negative, but weak, correlation between satisfaction
and time of follow-up (r = —0.19 P = .031) as well as satisfaction and
age (r = —0.20, P = .025) was found. Consequently a longer follow-up
period and a higher patients' age were related to high satisfaction. No
significant influence on satisfaction was detected with regard to gen-
der, affected gland, instillation of cortisone, location of potential
follow-up treatments, anesthesia or diagnoses. Further, patients with
extended incision of salivary duct (P = .014) and a salivary gland
removal during follow-up (P = .019) tended to be more unsatisfied.

Considering only the presence of sialolithiasis vs no sialolithiasis
there is no significant influence with regard to gender, age, oral
health-related quality of life, satisfaction, removal of salivary gland or
frequency of any further treatment in the course of disease or willing-
ness to repeat sialendoscopy if necessary.

Overall, preservation of the affected salivary gland was achieved

in 113 patients (86.9%). Removal of salivary gland in the course of the
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disease was significantly more frequently performed for longer
follow-up time (P = .002) for male patients (11 out of 17 = 64.7%) in
comparison to females (6 out of 17 = 35.3%, P = .034), after initial
sialendoscopy under general vs local anesthesia (P = .006), after mar-
supialization (P = .005) and in patients followed up externally
(P = .006). No significant effect was yielded for the kind of affected
gland (PG or SG), the diagnosis or age.

In 100 patients (76.9%) no further treatment was necessary, in
16.9% one-single and in 6.2% multiple conservative or invasive treat-
ments were necessary. No dependence on gender, age, different diag-
noses or procedures or affected gland was observed. Patients with no
any further treatment in the course of the disease showed a higher
mean oral health-related quality of life on the OHIP-G14 (xc = 5.83,
SD = 8.53) and satisfaction (xc = 4.10, SD = 3.66) than the average of
all patients. Patients with a single additional treatment were below
the total average OHIP-score with an average score of xc = 6.00
(SD = 11.65). A significant higher OHIP-score of xc = 18.75
(SD = 15.00) was obtained for patients with multiple further treat-
ments (P = .005). Thus, those patients were associated with a worse
oral health-related quality of life. Further, lower patients' satisfaction
was related to increased number of any (conservative or invasive)
treatment.

A majority of 115 (88.5%) patients would repeat sialendoscopy
for related symptoms. This correlated with a better oral health-related
quality of life (r = —0.25, P = .003) and satisfaction (r = —0.26,
P = .003). No significant effect was found for gender, age, kind of
gland, location of follow-up treatments, diagnosis or surgery

procedures.

4 | DISCUSSION

Sialendoscopy is a low-risk* minimally invasive method gaining more
and more importance during the last years. This becomes apparent by
the rising number of performed sialendoscopies, also be observed in
this study. Kroll et al investigated this trend in German ENT clinics.” It
was shown that the number of sialendoscopies tripled from 2009 to
2016 while at the same time the number of clinics performing it more
than doubled.

Despite the response rate of 34.2%, it was possible to recruit a
relatively large cohort of 130 patients, with a long average follow-up
time. Yet, some analysis within subgroups (especially concerning the
instillation of cortisone and anesthetic procedure) suffered from small
sample sizes, low power and, hence, poor statistical validity.

The existing literature with regard to sialendoscopic treatment is
inconsistent and hardly comparable because of diverse methods and
research questions. Fundamental similarities existed in demographic
characteristics of the examined cohort compared to the literature
such as an even gender distribution and an average patient age of
xc = 50 years at the time of surgery.

Some studies showed that symptoms after sialendoscopy were
improved in short-, medium- and long-term® follow-up.”*3 In most
cases custom designed questionnaires

relying on symptom

I'2 used the “chronic

improvement were utilized. Aubin-Pouliot et a
obstructive sialadenitis symptoms questionnaire” (COSS) and
observed symptom improvement at 3 and 12 months postoperatively.
They were able to show that success was stable after a year. There is
no validated German version of COSS. Therefor and because it inves-
tigates the symptom score and not specifically quality of life it is not
used in the present study.

Very few studies referred to the effect of sialendoscopy on qual-
ity of life and rarely with measurement tools specific for salivary gland
disorders. The reason for this is a lack of validated and practicable
questionnaires on specific quality of life. No significant difference in
overall health quality of life after sialendoscopy was found by Aubin-

t12 using SF8. However, Kroll et al,” using SF36, found signifi-

Poulio
cant reduced vitality and psychological well-being in patients under-
going sialendoscopy compared to healthy controls. Focusing less on
overall health but more on oral health-related quality of life, Gillespie
et al'® used a modified version of the OHIP-14 which was tailored to
capture salivary gland disorders. Due to the modification, the ques-
tionnaire does not remain validated and therefore cannot be com-
pared with the normal population-based scores of the OHIP. Until the
present study, there was no study on oral health-related quality of life
after sialendoscopy using a validated measurement tool.

In this study with a long average follow-up of xc = 5.68 years
after sialendoscopy, the OHIP-G14 score was used observing a mean
score of xc = 6.65 and a median of MD = 2, similar to the results of
Gillespie et al.*® Thus, a significant worse oral health-related quality of
life was ascertained as compared to the healthy population. Demo-
graphic characteristics and diagnoses could be excluded to be
influencing factors within the cohort of 130 patients who underwent
sialendoscopy. Further, the present study can neither confirm a posi-
tive effect of sialolithiasis on satisfaction or quality of life, as opposed
to Aubin-Pouliot et al,'? Gillespie et al*® or Jokela et al,** nor a nega-
tive effect of inflammatory diseases on quality of life as opposed to
Gillespie et al*® As Gillespie et al demonstrated,'® no difference in
quality of life could be shown in patients with follow-up salivary gland
removals and patients with salivary gland preservation. However, this
data demonstrates association of any frequent additional conservative
or invasive therapies with worse quality of life.

The subjective satisfaction of patients with the success has been
inquired by several studies.*®” Kopéc et al* found no effect of age or
gender, while, according to Kroll et al,” younger patients were more
dissatisfied. This was affirmed in the present study. Patients with a
longer follow-up time tend to be more satisfied with the success of
the treatment. This is supported by the long-term success and the
high number of patients receiving no further necessary treatments.

On the other hand, patients with extended incision of salivary
duct or salivary gland removal during follow-up were significantly
more dissatisfied. Yet, in 86.9% and thus the majority of patients, a
long-term preservation of the salivary gland was accomplished. Similar
high success rates of sialendoscopy as salivary gland-preserving sur-
gery has been confirmed by other studies.>”*3
The higher frequency of removal of salivary gland in the course of

disease in patients with longer follow-up time could be caused by a
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learning effect of the team or just by longer follow-up time. The
higher satisfaction in these patients speaks against a learning effect.

The outlined tendency in Figure 3 toward extreme answers
regarding the satisfaction could be explained by the positioning of
the question at the end of the questionnaire, where patients possi-
bly conveyed an unconscious overall summary of all previous
questions.

The majority of patients (88.5%) would undergo sialendoscopy

again if needed. Gillespie et al'®

reported a similar result of 90% of
the patients recommending a therapy by sialendoscopy.

One limitation of the present study is the retrospective design
and not to check medical findings compared to patients” responses.
A worse oral health-related quality of life compared to the healthy
population could be established but no claims about the preopera-
tive condition and, thus, the influence on quality of life by
sialendoscopy can be made. Therefor further prospective studies are

necessary.

5 | CONCLUSION

Sialendoscopy is a procedure that objectively and by subjective
patients' perception achieves high success rates as measured by
satisfaction, rate of gland-preservation, and willingness to repeat
sialendoscopy if necessary. However, OHRQoL of healthy popula-
tion could not be achieved. The influence of the operational proce-
dure by itself is uncertain because preoperative data for quality of
life had not been collected. Except the necessity of multiple addi-
tional follow-up treatments, no predisposing factors (pathology,
patient characteristics, affected gland, kind of surgery procedures)
concerning OHRQoL were found. Consequently all patients have
the same probability of a good outcome independently of these

criteria.
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