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Introduction

Obstructive sialoadenitis is an important cause of 
dysfunction of the major salivary glands. While the 
formation of salivary gland stones is responsible for 
most of the cases of obstructive sialoadenitis, other 
aetiologies include strictures, mucoid plugs and 
anatomic ductal abnormalities.1 While the reported 
incidence of sialolithiasis is 27-59 cases per mil-
lion population per year, the true incidence of the 
overall obstructive sialoadenitis remains unknown.2

Commonly, before the final pathologic diagno-
ses are made, the causes of obstructive sialoadeni-
tis can only be suspected clinically with the help 
of imaging studies, such as contrast sialography, 
ultrasound, computed tomography (CT) scan and 
magnetic resonance imaging (MRI).3 Although 
each imaging modality has its advantages and dis-
advantages, CT imaging is generally considered 
the standard in providing information regarding 
the size, location and number of stones.3-5 However, 
radiolucent stones, stenosis, polyps, mucosal plugs 

and foreign bodies are often missed by traditional 
imaging methods. With the advancement of ultra-
sound devices, these are now regarded as an accu-
rate, effective, fast and cheap method to character-
ize stones from a size of 1-2 mm even when they 
are radiolucent.6,7

Sialendoscopy has become an increasing trend 
for the diagnosis and treatment of obstructive sali-
vary gland disease.8 Perhaps the least complicated 
scenario is when the stones are easily identified. 
Since the prognosis of sialolithiasis treated by stone 
removal after sialendoscopic lithotripsy is reported 
to be satisfying, most otolaryngologists do not hesi-
tate in making stone removal the major treatment 
goal once stones are found.9 Recently, laser surgical 
technique (especially Holmium YAG laser) com-
bined with sialendoscopy has allowed for the treat-
ment of very large (>1 cm) or multiple sialoliths.10 
Unfortunately, straightforward conditions do not 
always occur and challenges are faced in managing 
patients with non-lithiasis obstructive sialoadenitis 
or those who are initially expected to have obstruc-
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in Table 1. In the non-lithiasis sialoadenitis group, 
the average age of the male patients was 28 years 
(range, 3-76 years), whereas the female patients 
had an average age of 44.9 years (range, 26-69 
years). In the sialolithiasis group, the average age 
was 27.4 years (range, 16-47 years) and 33.4 years 
(range, 10-68 years) for male and female patients, 
respectively. 

Pre-operative CT imaging showed that 33 pa-
tients had calcification spots on the salivary ducts 
but only 30 were confirmed with sialolithiasis by 
sialendoscopy. For the patients who only under-
went diagnostic sialendoscopy, the mean surgical 
time was 61.7 minutes. When additional proce-
dures such as retro-papillar incision, a combined 
approach, and laser lithotripsy were done, the mean 
surgical time was extended to 128, 168 and 196 
minutes, respectively (Figure 1).

Seventy-one sialendoscopy procedures were 
performed on 51 affected submandibular glands 
and 20 affected parotid glands. In the submandibu-
lar gland group, there were 31 sialolithiasis cases 

operatively and if stent placements were done, they 
were removed two weeks after the procedure. The 
patients were followed up for at least one month af-
ter the stent was removed and their outcomes were 
recorded according to the post-operative follow-up 
medical records. Good outcome with complete re-
mission was defined as being completely symptom-
free without relapse for at least three months after 
the procedure. In order to compare the outcomes 
of different treatment modalities, no or partial im-
provements after the procedure was regarded as 
failure. 

Results

Seventy-one sialendoscopic procedures were per-
formed in 66 patients (44 females, 22 males) with 
symptoms of obstructive sialoadenitis. Among 
them, 31 (36 glands) were diagnosed with non-
lithiasis sialoadenitis and 35 (35 glands) were di-
agnosed with sialolithiasis. The LSD classifications 
according to the study by Marchal et al.14 are shown 

alendoscopy, a combined approach was performed 
with additional incisions on the salivary duct and 
subsequent removal of the immobile stone. If the 
incarcerated stones were not palpable trans-orally 
or were located deep inside the mouth floor, the Ho-
lium-YAG laser was used to achieve stone fragmen-
tation, with subsequent removal by sialendoscopy. 
Post-hilar ducts commonly can be easily accessed 
by the Marchal type all-in-one 1.3 mm sialendo-
scope or the 11577K Interventional sialendoscope. 
When a web-induced stenosis/stricture was present, 
laser lysis of the stenosis was sometimes needed 
to gain access to the post-hilar ducts. Patients re-
ceiving simple interventional sialendoscopy (SIS) 
were defined as those treated with stone extraction 
by basket and/or forceps. Patients receiving endo-
scopic laser lithotripsy (ELL) were defined as those 
treated with laser stone fragmentation and extrac-
tion by basket and/or forceps.

Stent placements were done, based on the sur-
geon’s decision, if one of the following conditions 
were present: 1. Ductal stenosis after dilatation. 2. 
Tight papilla. 3. Any form of ductal wall damage 
such as LASER thermal damage, ductal incisions 
or ductal perforations. Two types of stent (hypospa-
dias silastic stent 2 mm O.D. and paediatric feed-
ing tube 5FR O.D.) were used under our previously 
described protocols.13 This is based on our experi-
ence that, when the presence of the salivary stones 
are confirmed, a certain extent of stenosis tends to 
coexist, whether it is due to irritation by the stones 
or potential ductal damage by the lithotripsy proce-
dure. In addition, stents were also randomly placed 
according to the surgeon’s preference when sali-
vary gland stones were not found through sialen-
doscopy in patients with obstructive sialoadenitis 
accompanied by signs of ductal damage. The length 
was measured by scope from the papilla to the first 
bifurcation, and the stent length was 0.5-1 cm lon-
ger than the length of the main duct (papilla to first 
bifurcation) in order to stay protruding through 
the papilla. The guide wire (745720 0.6 mm O.D., 
Karl Storz®, Germany) was placed via the working 
channel to confirm the intra-ductal position. Before 
the guide wire was removed, the stent was placed 
into the duct when the resistance decreased after 
proper dilatations.

All of the patients were given intra-ductal steroid 
instillation (40 mg Solu-medrol® diluted in 3 ml 
saline) after sialendoscopy. Prophylactic antibiot-
ics and analgesics were given for seven days post-

tive sialoadenitis secondary to salivary gland stones 
but are eventually found to be without sialolithiasis.

In the management of non-sialolith obstructive 
sialoadenitis, some researchers suggest the use of 
sialendoscopic rinsing and gland dilatation via hy-
drostatic pressure with medications (i.e., steroids). 
It seems that most of the reports of the success of 
sialendoscopic management of non-sialolithiasis-
caused obstruction were based on paediatric popu-
lations.11 Information regarding adult patients re-
mains relatively limited.12 The purpose of this study 
was to report experiences in sialendoscopy as man-
agement of obstructive sialoadenitis, with special 
emphasis on patients without salivary gland stones.

Materials and methods

The Institutional Review Board of Mackay Memo-
rial Hospital, Taipei, Taiwan, approved the study 
protocol. Data from 66 patients who underwent si-
alendoscopy for obstructive sialoadenitis in the De-
partment of Otorhinolaryngology between October 
2013 and July 2014 were reviewed. Patients with 
obstructive sialoadenitis with underlying factors 
including previous radio-iodine treatment, radio-
therapy in the head and neck region and/or diagno-
sis of autoimmune disorders were not included in 
this study. All of the procedures were done under 
general anaesthesia and performed by the same sur-
geon. Clinical information, including patient data, 
CT and sialendoscopic findings, surgical time and 
clinical outcomes, was compared. 

All of the procedures were done using the Min-
iature Straight Forward Telescope with a direct 
view at 0° (Marchal type all-in-one scope 1.3 mm 
& 11577KE Multi-Purpose Sialendoscopes, Karl 
Storz®, Germany). Laser lithotripsy was done by 
Holmium:YAG laser generated through the Versa-
Pulse® PowerSuite™ system (Lumenis®, Israel). 
The laser was applied through the 365 µm diam-
eter laser fibre and used during sialendoscopy to 
achieve stone fragmentations. The Holmium:YAG 
laser was used with a power of 6 W, rate of 10 Hz 
and energy delivery of 0.6J. 

For every sialendoscopic procedure, papilla 
identification and dilatation were performed for the 
entry route of a sialendoscope. Retro-papillar inci-
sions into the salivary duct were performed if there 
was difficulty in identifying papilla or difficulty 
dilating the papilla. When palpable mouth floor 
stones could not be smoothly removed under si-

Table 1
LSD classification and characteristics for cases with sialolithiasis 

Obstructive Sialoadenitis (71 glands)
Submandibular gland (51) (R’t 22 L’t 29) Parotid gland (20) (R’t 7 L’t 13)

L L
0 20 0 16
1 10 1 1
2 4 2 0
3 17 3 3

S S 
0 11 0 1
1 6 1 4
2 25 2 6
3 9 3 4
4 0 4 5

D D
0 46 0 20
1 3 1 0
2 2 2 0
3 0 3 0

Stone Size mm (if present) Stone Size mm (if present)
1 ~ 19.4 1 ~ 6.9

Stone Location (if present) Stone Location (if present)
main duct 26 main duct 3

1st bifurcation 5 1st bifurcation 1
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tive diagnoses when salivary gland stones are small 
(diameter <3 mm) or when the salivary ducts are di-
lated.19 Ultrasonography has good sensitivity (77%) 
and specificity (95%) for detecting sialolithiasis 
and has the advantages of being quick, inexpensive 
and radiation-free.19 Further detailed information 
regarding the gland can even be obtained under 
acid stimulations.20 As mentioned before, it is now 
regarded as an accurate, effective, fast and cheap 
method to characterize stones from a size of 1-2 
mm even when these are radiolucent and thus ultra-
sound may serve as a screening examination which 
can be supplemented by other diagnostic tools such 
as CT scan or even sialendoscopy.6,7 Nevertheless, 
it is reported that 60% of parotid stones are radiolu-
cent and 70% of parotid stones are not detected by 
plain films, sialography or even ultrasound.21 These 
limitations greatly encourage the use of CT imag-
ing, which is excellent at detecting calcifications in 
a relatively short examination time.22,23 However, it 
should be remembered that not all salivary calcifi-
cations on CT imaging are due to stone formations.

In a recent study by Kiringoda et al.5 in patients 
with parotid stones on pre-operative imaging, the 
stones are found by sialendoscopy in only 63% 
of cases. This is especially important in terms of 
patient counselling and surgical planning, as the 
presence or absence of stones greatly influences 
treatment outcomes. False positives do not always 
occur under conditions wherein calcifications on 
CT images are equivocally significant and difficult 
to define, such as an 11-year-old boy in our study 
who complained of obstructive sialoadenitis symp-
toms on the left submandibular gland. The CT im-
aging revealed a 4.68 mm calcification spot on the 
mid-portion of the left Wharton’s duct (Figure 3). 
We did not find any sialolith under sialendoscopy 
after checking throughout the salivary duct until 
the second bifurcation. A previous study suggests 
that calcifications can potentially be formed in the 
parenchyma or outside the salivary ducts and may 
be associated with a parotid tumour (pleomorphic 
adenoma), a sialoadenitis abscess with stone migra-
tion, or salivary gland phleboliths from venous mal-
formations.24 Nevertheless, as a stone was later con-
firmed through conventional open sialolithotomy to 
be present in this patient, it is possible that the stone 
could have been recognized by ultrasound. Unfor-
tunately, salivary gland ultrasound devices have 
only become available recently in our department 
and were not used on this patient.

Discussion

This study demonstrates that, in patients suffering 
from obstructive sialoadenitis with salivary gland 
stones, stone removal under sialendoscopy is very 
likely to result in complete remission of the dis-
ease. The presence of obstructive causes other than 
stones leads to a much worse treatment outcome 
compared to that of true sialolithiasis. Sialostent 
placements, aside from intra-ductal steroid instil-
lations, somewhat improve treatment outcomes of 
non-lithiasis obstructive sialoadenitis in the sub-
mandibular gland. However, this improvement is 
very limited if the parotid gland is affected.

When faced with conditions with different prog-
noses, it is critical to accurately distinguish between 
true sialolithiasis and non-lithiasis obstructive 
sialoadenitis before treatment. Several common 
imaging studies are available before sialendos-
copy, including plain radiographs, ultrasound, CT 
imaging and MRI.15-17 Conventional plain films are 
fairly inaccurate in assessing sialolithiasis, espe-
cially with radiolucent stones. Sialoliths may not 
be detectable on plain films until they are 60-70% 
calcified and thus more than 50% of sialoliths are 
undetected.18 Sialography often appears to be false 
positive in ductal stenosis and to show false nega-

and 20 sialoadenitis cases. Of the 31 sialolithiasis 
cases, 17 were treated by SIS and 14 by ELL. The 
complete remission rate was 100% for patients with 
confirmed sialolithiasis (both submandibular and 
parotid glands) successfully treated with stone re-
moval after either SIS or ELL. 

For patients with non-sialolithiasis obstructive 
sialoadenitis of the submandibular gland, the com-
plete remission rate dropped to 22% if no additional 
treatments were done after diagnostic sialendosco-
py. If sialostents were inserted, the complete remis-
sion rate increased to 55% with the others remaining 
symptomatic. For patients with non-sialolithiasis 
obstructive sialoadenitis of the parotid gland, the 
complete remission rate was 40% with the others 
remaining symptomatic if additional treatments af-
ter a diagnostic sialendoscopy were not performed. 
However, unlike the submandibular gland group, 
the parotid gland group only had a slight increase in 
their complete remission rate of 45%, if sialostents 
were inserted (Figure 2).

Figure 2
The complete remission rate was 100% for patients with confirmed sialolithiasis who were successfully treated with stone removal 
after either SIS or ELL. For patients with non-sialolithiasis obstructive sialoadenitis of the submandibular gland, the complete remis-
sion rate dropped to 22% if no further treatments were done after diagnostic sialendoscopy. If sialostents were inserted, the complete 
remission rate increased to 55%. However, this had very limited benefits in terms of management.

Figure 3
Computed tomography without enhancement revealed a calci-
fication spot in the mid-portion of the left Wharton’s duct (ar-
row). 

Figure 1
For patients who underwent diagnostic sialendoscopy, the mean 
surgical time was 61.7 minutes. When additional procedures 
such as retro-papillar incision, a combined approach, and laser 
lithotripsy were done, the mean surgical time was extended to 
128, 168 and 196 minutes, respectively.
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the value and the exact role of sialostent placement 
in the management of non-lithiasis obstructive si-
aloadenitis warrant further investigations. Even 
with improved treatment outcomes by sialostent 
placement, only around 50% are expected to have 
complete remissions, implying that other treatment 
modalities should be further investigated for the 
proper management of non-lithiasis obstructive si-
aloadenitis.

The major limitation of this study is its relatively 
low case numbers. Readers should be aware that 
the significant results obtained can be misleading 
due to the paucity of events in each subgroup. More 
studies are needed to reveal the true outcome and 
true value of sialostent placements in the manage-
ment of non-lithiasis obstructive sialoadenitis. An-
other limitation is that we did not perform further 
follow-up examinations if the patient appeared to 
be symptom-free after the treatment and thus the 
good outcome defined in this study does not neces-
sarily mean stone-free.

However, based on current data, it is recom-
mended that otolaryngologists consider placing a 
sialostent if stones are not present in obstructive 
sialoadenitis in the submandibular gland. Finally, 
although this study suggests that removal of the 
stones under sialendoscopy is very likely to achieve 
complete remission of the disease, it should be re-
membered that many stones cannot be retrieved 
with this method alone and surgeons should be 
aware of the limitations of sialendoscopy in deter-
mining the proper management of these patients.

Conclusion

In patients with obstructive sialoadenitis and sali-
vary gland stones, removal of the stones under 
sialendoscopy may provide complete remission. 
Much worse outcomes would be expected if the 
conditions in these patients are found to be not 
related to the presence of stones. Sialostent place-
ments have the potential to improve treatment out-
come in the management of non-lithiasis obstruc-
tive sialoadenitis.
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Although the potential false positives in CT im-
aging may be troublesome, in all cases with nega-
tive pre-operative imaging for stones, no stones 
were found under sialendoscopy, which is similar 
to the findings by Kiringoda et al.5 This result ap-
pears to be clinically important in that, once a pa-
tient with obstructive sialoadenitis is negative for 
sialolith by CT imaging, physicians must be aware 
of and prepared for difficult conditions with a worse 
prognosis compared to true sialolithiasis.

Aside from concerns of accurately defining the 
presence of sialoliths, a more challenging issue is 
how to deal with non-lithiasis obstructive siaload-
enitis. While the overall outcomes for obstructive 
sialoadenitis treated with sialendoscopy are report-
ed to be encouraging, most studies have focused 
on the feasibility and efficacy of stone removal. 
Little is known about the non-lithiasis portion of 
the disease.25-27 Koch et al.28reported on 103 patients 
with chronic swelling of the major salivary glands 
and found that sialolithiasis was observed in only 
20.3% and that obstruction due to inflammatory fi-
brotic stenosis, a foreign body or fibrotic plugs was 
seen in 56.3% of all patients. The worse prognosis 
in this sub-group may be due to the fact that the 
obstruction may have originated from underlying 
immune reactions or mechanisms independent of 
salivary gland stones.29 The condition is also de-
scribed as idiopathic chronic sialoadenitis and is re-
portedly managed by sialendoscopy, with variable 
outcomes.30

Interestingly, patients with non-lithiasis siaload-
enitis who receive sialostent placement have better 
outcomes, with a 50% (11/22) treatment success 
rate compared to cases without sialostent place-
ments. Although improvements are only shown in 
the management of the submandibular gland, these 
findings imply that, at least in some non-lithiasis 
cases, placement of the sialostent facilitating sali-
vary flow may contribute to certain relief of the un-
derlying inflammatory processes and subsequently 
lead to disease remission. This finding is especially 
noteworthy in that indication for stent implantation 
is previously reported to be more often indicated in 
the parotid gland, especially in stenosis, and in only 
rare cases after removal of stones.31,32 We believe 
that, as the presence of stenosis is sometimes dif-
ficult to define and address, especially under dila-
tations and continuous irrigations, the indications 
for stent placements might be considered not only 
limited to patients with obvious stenosis. However, 
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