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Abstract Excision has been the treatment of choice in
benign non-tumorous obstructive disorders of the major
salivary glands, when symptoms persisted in spite of
conservative measures. Unfortunately surgical resection
has been associated with a relatively high rate of adverse
effects. To meet the need for a less invasive treatment
modality for benign obstructive non-tumorous disorders
(i.e., salivary stones or stenosis), sialendoscopy has been
developed and implemented in several countries here
among Denmark. This study is a 13-year retrospective
registry-based study using The Danish National Patient
Register. ICD-10 codes used for non-tumorous obstruc-
tive disease of the salivary glands were identified and
used to extract patients potentially eligible for sialen-
doscopy in order to compare sialendoscopic surgery and
extirpations of salivary glands. In 2012 sialendoscopy
accounted for almost 20 % of all surgical interventions
on the major salivary glands due to benign non-tumorous
disease. Nationally and regionally the total number of
resected major salivary glands due to benign obstructive
disease also decreased significantly during the study
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period. A positive outcome, like the ones described here,
will inspire further development and dissemination of
gland preserving techniques, to great benefit for the
patients.
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Introduction

Excision has been the treatment of choice in benign non-
tumorous obstructive disorders of the major salivary
glands, when symptoms persisted in spite of conservative
measures. Unfortunately surgical resection has been
associated with a relatively high rate of adverse effects
(Table 1) [1-4]. It is important to retain function of the
major salivary glands, as saliva is essential for oral health,
speech, digestion and quality of life [5]. To meet the need
for a less invasive treatment modality for benign
obstructive non-tumorous disorders (i.e., salivary stones
or stenosis), sialendoscopy has been developed and
implemented in several countries over the past 20 years
[6, 7]. The method has been refined and improved; the
results have been encouraging, as the rate of adverse
effects is very low and patients satisfaction high [6, 8, 9].
The procedure was introduced in Denmark in 2004, and
can be combined with surgical incision of the salivary
duct when indicated; a so-called combined approach. To
assess the impact on the number of excised salivary
glands a large registry-based study was carried out. In
other words, we wanted to know how many salivary
glands were possibly saved using these gland preserving
techniques.

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00405-015-3755-x&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00405-015-3755-x&amp;domain=pdf

2224

Eur Arch Otorhinolaryngol (2016) 273:2223-2230

Table 1 Distribution of complications due to excision of a salivary gland versus sialendoscopy

Percentile distribution of various complications after salivary gland excision or gland endoscopy

Infection Hematoma Dry Pain Lingual Marginal Marginal Sensation Taste Cosmetically
mouth nerve branch branch alteration alteration unsatisfactory
paresis  paresis,  paresis, result
early late
Excision
Hald and 13.8 3.2 14.0 4.7 0 18.2 1.2 29.1 3.5 27.6
Andreassen [2] (S)
Springborg 9.4 10.1 22.1 82 44 18.7 2.7 23.8 33 2.5
et al. [1] (S)
Infection ~ Hematoma  Dry Pain  Reversible  Reversible Stenosis ~ Damage  Traumatic
mouth nerve gland to teeth ranula
affection swelling
Endoscopy
Rasmussen et al. [8] 11.0 0.7 1.0 2.0 2.0 4.0 2.0 0.7 2.0
S+P
Dabirmoghaddam et al. - - - - 3.0 (L) 45.5 - - -
[3] (P and S)
Nahlieli [4] (S + P) 1.0 (S) 0.5 (S) - - 0.4 (L) 2.2 (S) - 0.7
0.6 (P) 0.3 (P)

S submandibular gland, P parotid gland, refers to the anatomical focus of the study, L lingual nerve

Methods

Every Danish citizen is at birth provided with a unique
social security number enabling valid data collection to the
Danish registries and even cross linkage between Danish
civil registration systems [10]. This study is a 13-year
retrospective registry based study using The Danish
National Patient Register (‘Landspatientregisteret’). The
registry includes information on hospital discharges (since
1977) and on outpatient visits (since 1995) from hospitals
in Denmark (population 5.5 million). Patient-specific data
include departments, contact dates, hospital names and
diagnoses coded according to the Danish version of the
International Classification of Diseases (ICD), 8th revision
from 1977 to 1993 and 10th revision from 1994 onwards.
Furthermore all surgical procedures are coded in the reg-
istry using a Danish version of “Nordic Classification of
Surgical Procedures (NCSP)” also called NOMECO. This
coding system, however, does not contain information on
which gland was operated on using sialendoscopy. In this
study, we collected data on males and females of all ages in
the period from 2000 to 2012. The ICD-10 codes used for
non-tumorous obstructive disease of the salivary glands
were identified and used to extract patients potentially
eligible for sialendoscopy to compare sialendoscopic sur-
gery and extirpations of salivary glands (Table 2). Patients
suffering from malignant disease were excluded.
Regarding sialendoscopy, the study focused both on the
whole country, and on the areas where the nearest
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Department of Oto-Rhino-Laryngology introduced sialen-
doscopy in the study period.

In Denmark registration of the above mentioned data
from every hospital is required to receive reimbursement
from the state. Thus, the data are reliable.

Microsoft Excel for Windows 8 and STATA version 13
were used for data analysis. A p value <0.05 was consid-
ered statistically significant. Two-sample ¢ test with equal
and unequal variances was used for comparative statistics.

Ethics statement

This study was approved by the Danish Data Protection
Agency [11]. In Denmark, registry studies need not be
approved by an ethics committee. The study was conducted
according to the principles expressed in the Declaration of
Helsinki [12].

Results

In the study period 2000-2012, the total number of surgical
procedures performed on the major salivary glands—with
all indications excluding malignant disease—increased by
31 %. However, the proportion of surgical interventions
due to flow problems (i.e. stone or stenosis) remained
stable around 20-25 % (Fig. 1). Sialendoscopy was intro-
duced in Denmark in 2004. From 2004 to 2012, the total
number of endoscopic interventions of the major salivary
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Table 2 Surgical procedure codes used for extraction of patients from the Danish National Patient Register

NOMECO surgical procedure codes used for interventions
on the major salivary glands in Denmark

ICD-10 diagnostic codes used to describe benign non-tumorous obstructive
pathology; indications for sialendoscopic surgery in Denmark

KELAZ21 endoscopic removal of salivary stone
KELAZ23 endoscopic stone fragmentation

KELC20 ENDOSCOPIC dilatation of salivary duct
KELWY99 other surgery on salivary gland

KUELO2 sialendoscopy

KELAOO incision of salivary gland

KELA10 sialodocotomy

KELAZ20 sialolithotomy

KELA3O0 biopsy of salivary gland

KELA40 removal of foreign body in salivary gland
KELBOO excision of pathologic tissue in salivary gland
KELB20 excision of the sublingual gland

KELB30 excision of the submandibular gland
KELB40 partial resection of parotid gland

KELB50 total resection of parotid gland

KELB99 other resection of salivary gland

KELCG60 closing of fistula in salivary gland

KZXF40 use of ultrasound during surgical procedure

K112 sialoadenitis

K115 sialolithiasis

K118 other diseases of salivary glands, i.e., stenosis of salivary duct
K119 sialoadenopathy unspecified

Surgical procedure codes associated with obstructive disease has been marked in bold

As shown in column two, only four ICD10 codes are used to describe benign possibly obstructive pathology in Denmark
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glands steadily increased to 143 per year. In 2012, sialen-
doscopy accounted for almost 20 % of all surgical inter-
ventions on the major salivary glands due to benign non-
tumorous disease (Fig. 2). Eight hospitals implemented
sialendoscopic surgery in the study period. Looking
specifically at these, it is observed that the decrease in
average number of excised glands per year is highly sig-
nificant; from 2004 to 2012 a 26 % reduction compared to
the previous five years was observed (p = 0.0149, CI
7.583-43.116). This means that in those eight hospitals
more than 200 salivary glands were potentially preserved

H Operations due to benign
obstructive non-tumorous
salivary gland disease

H Operations due to benign
indications, total per year

due to sialendoscopy and other minimally invasive tech-
niques. Nationally the total number of resected major
salivary glands due to non-tumorous obstructive disease
also decreased significantly during the study period—
dropping from a mean of 158 resected glands per year in
2000-2004, to a mean of 117 glands per year in 2005-2012
(p = 0.0004, CI 22.915-59.884). This extrapolates to a
total of 329 major salivary glands spared nationally since
sialendoscopy and other gland sparing techniques were
introduced in Denmark. It was primarily submandibular
gland resections that contributed to the over-all decrease
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both regionally and nationally (Fig. 3). However, a sig-
nificant decrease in partial or total resections of the parotid
gland was also observed (p = 0.017, CI —2.1709 to
—0.2183). The mean number of resected glands was 11 in
the pre-sialendoscopy period and 7 after the introduction of
sialendoscopy. Therefore, the contribution to the decrease
is rather low.

To illustrate the effect of the introduction of sialen-
doscopy in a single hospital, the decrease in resected major
salivary glands has been shown (Fig. 3). The number of
excised submandibular glands decreased with 73 % and the
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number of excised parotid glands decreased with 87.5 %.
The decrease in excised submandibular glands matches that
of the nationwide decrease (74.3 %), but in Copenhagen
region the decrease in excised parotid glands was much
more prominent (87.5 %) than nationwide (67.2 %).

The number of endoscopic salivary stone removals
increased in the period; however, in 2011-2012 we
observed a decrease in endoscopic stone fragmentation
(Fig. 4). The number of conventional stone removals (di-
latation and slitting of the first part of the salivary duct to a
maximum of 2.5 cm without the use of the sialendoscope)
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was stable in the study period. Thus, the overall stone
removal rate of the major salivary glands increased in
Denmark over the past 13 years.

With regard to the overall rise in surgery on the major
salivary glands (benign indications), the procedures mainly
contributing to the increase were extirpations due to non-
malignant tumors (i.e., Warthins tumor and pleomorphic
adenoma) and biopsies on the salivary glands. Both pro-
cedures are unrelated to sialendoscopy and will not be
discussed in detail.

Discussion

Obstructive diseases of the major salivary glands have long
been a challenge to the otolaryngologist and his patients.
The natural history of a patient suffering from salivary
stones was vividly described by an American surgeon in
1904. The patient in this 14 pages long case report suffered
from multiple salivary stones of a submandibular gland
over a course of 28 years. He ended up with an extensive
neck infection. In a rather risky surgical procedure, the
surgeon removed the submandibular gland dissecting his
way through much scar tissue. In the process, he came
across the marginal nerve causing reversible nerve damage
[13]. In the last paragraph, the surgeon outlines the treat-
ment regimen for salivary stones, which has been standing
until about 20 years ago; “...submaxillary or sublingual
gland (...) must be reached from the outside. If a single
calculus is found (...) the calculus can be removed and the
gland left. If the calculi are multiple and difficult to remove
(...), it is well to extirpate the gland. In case of calculus of
the parotid gland, incision, removal of the calculus and
drainage are, of course, all that could be done” [13].
However, as illustrated well in this reference and in more
recent papers, the excision of salivary glands holds a
noticeable risk of causing adverse effects, i.e., nerve
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damage, scar tissue problems and dry mouth, so a new
approach was urgently needed [1, 2, 14].

Some of the first endoscopic procedures in otolaryn-
gology area were reported in scientific journals around
1920 and ever since then, the techniques have been
evolving fast [15]. In the mid-nineties a new diagnostic and
interventional method—sialendoscopy—was developed; it
proved more gentle on the salivary gland tissue, and could
in some cases be performed using local anesthetics [7, 16].
Ever since, the method has been improving. More minia-
ture surgical instruments (i.e., baskets, forceps, high-qual-
ity fiberoptic endoscopes, laser probes and guidewires)
have been introduced and the method is more widespread
[3, 16, 17]. Results are promising and patient satisfaction is
high [18-20]. In Denmark, the unique social security
number enables scientists to track patients through differ-
ent public registries in a valid way, and extract patient
groups of a certain interest. Doing just that we have found
that in the study period from 2000 to 2012, there has been
an overall increase of surgical procedures on the major
salivary glands; especially with regard to partial and total
resection of the parotid gland due to non-malignant tumors.
We ascribe this to an increased awareness of ‘tumors’ as
potential cancers, rendering patients with, i.e., Warthins
tumors less likely to want an observational strategy rather
than a surgical one. The main objective of this study is to
assess whether the introduction of the gland sparing con-
cept has saved any major salivary glands from excision.
This is indeed the case, as a decrease in excision rate of
26 % was observed in the study period. In 2011 and 2012,
the lowest number of submandibular glands was excised
since 2000. Hopefully this development will continue
(Fig. 3). Both on a national and regional basis, the decrease
in excised glands was significant. This shows that hospitals
which do not perform sialendoscopy locally, to some extent
refer patients to hospitals that do, instead of excising the
affected gland in-house.
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Table 3 Top five diagnosis, which led to partial or total resection of a large salivary gland in the period 2000-2012. All indications including

malignant disease are shown in this table

Diagnoses which led to resection top five

Parotid gland resection (partial or total), total number

(all other diagnoses <4/year)

Before introduction of sialendoscopy
(mean 2000-2004)

After introduction of sialendoscopy
(mean 2004-2012)

DD110 benign neoplasm

DCO079 cancer of the parotid gland 17 (12-24)
DK112 sialoadenitis 8 (8-11)
DZ031 suspected cancer 4.2 (2-8)
DC770 cancer of the head and neck, 4 (0-7)

unspecified incl. metastases

385 (356-411)

426 (382-474)
15.8 (9-28)
4.6 (0-6)
19.2 (6-37)
7.9 (0-14)

Diagnoses which led to resection top five

Submandibular gland resection, total number

(all other diagnoses <4/year)

Before introduction of sialendoscopy
(mean 2000-2004, range)

Before introduction of sialendoscopy
(mean 2000-2004, range)

DK112 sialoadenitis 82 (68-93)
DK115 sialolithiasis 65 (56-83)
DD117 benign neoplasm 28.6 (24-34)
DKI111 hypertrophia of salivary gland 9 (5-13)
DCO080 cancer of the submandibular gland 5.4 (1-9)

58.8 (43-82)

50.6 (41-60)

38.5 (32-47)
6.8 (3-14)
4.4 (1-8)

Usually the parotid gland will not be resected due to
flow problems (i.e., stone or stenosis), as the risk of facial
nerve damage during this procedure is significant. This is
also reflected in our data, but a significant decrease in
parotidectomy was noted even though the total number of
resections were rather low (Fig. 3). Patients suffering from
benign obstructive non-tumorous pathology of the parotid
gland now have an efficient and gland preserving treatment
option in sialendoscopy with fewer complications. Fine
results in this patient category have been noted in the lit-
erature, both using sialendoscopy alone and in combination
with surgical incision [20-22]. The above-described results
should, however, not be over-interpreted. The introduction
of sialendoscopy is not the only explanation of the noted
decrease in resected salivary glands. The tendency in
otorhinolaryngology has generally changed towards a less
invasive strategy to benefit the patient, and this should not
be understated. The whole development of the sialendo-
scopic area is a witness of this changed approach. Fur-
thermore studies regarding quality of life in patients, who
have undergone removals of the large salivary glands, has
emerged and underlined the need for more minimally
invasive measures. Also our data suggest room for
improvement, as there are still a substantial number of
salivary glands excised throughout the country due to
pathology which might be treated with sialendoscopy or
other stone removing modalities such as transoral incision
in the submandibular duct or hilus, or sialendoscopic
assisted removal of stones in the parotid duct through the
parotid gland. A large study from Iro et al. shows that
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salivary gland resection due to salivary stones can be
reduced to as little as 3 % [23]. The gland sparing concept
is still not implemented in all Danish Departments of
Otorhinolaryngology and not all surgeons have a lot of
experience with the procedure. This might hold some of the
explanation to why the higher number of excised glands
(Table 3).

The number of conventional stone removals has not
significantly decreased in the study period. Patients man-
aged by conventional means usually present with smaller
anteriorly located salivary stones, which could easier be
removed by dilatation and duct slitting. However, this
means, that the total number of stone removals thus
increased with the introduction of sialendoscopy and other
gland preserving techniques; this is interpreted as being
closely connected to the decline in salivary gland exci-
sions, as these patients previously would have had their
salivary glands excised due to large, multiple and/or pos-
terior located stones. The number of endoscopic stone
fragmentations decreased in 2011 and 2012, the reason for
this might be a more frequent use of a combined approach
using the sialendoscope to locate the salivary stone and
then surgically remove the stone through an intra-oral
incision [24]. This method is considered safe and is, in our
experience, much less time consuming and considerable
more successful than endoscopic stone fragmentation using
laser [21, 24-26]. To our knowledge no other studies have
been carried out to assess whether the introduction of
sialendoscopy decreases the number of excised salivary
glands. Thus, it is a true alternative to a more radical
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Table 4 Surgical procedure codes and number of procedures in the
period 2004-2012

Surgical procedure codes Number of procedures,

total in the study period

KELA 21 endoscopic removal 128
of salivary stone

KELA23 endoscopic stone 31
fragmentation

KELC20 endoscopic dilatation 117

of salivary duct
KUEL 02 sialendoscopy 239
KELW99 use of laser 93

The use of laser is always an add-on code, as laser fragmentation
cannot occur without a sialendoscopic procedure

surgical approach to obstructive pathology of the major
salivary glands. Multiple studies have proved the method
safe and effective, rendering patients satisfied also on a
long term basis [8, 27]. In our opinion, it is very important
to further study whether sialendoscopy and the combined
approach in reality saves the major salivary glands on a
national basis in other countries. A positive outcome, like
the ones described here, will inspire further development
and dissemination of the method. This would be of great
benefit to the patients and decrease the number of adverse
effects caused by gland excision (Table 4).

Conclusion

The introduction of sialendoscopy and combined approach
in Denmark has significantly contributed to the decreased
number of excisions of the major salivary glands due to
benign, non-tumorous obstructive pathology both region-
ally and nationally. This seems so far to have saved more
than 300 submandibular glands from excision, and thus the
patients have avoided possible concomitant adverse effects
such surgical procedures might have.
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