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Introduction
The treatment of adult salivary gland disorders with sialoendoscopy was 

popularized in the 1990s by Francis Marchal among other pioneers in the field1,2. 
As this technology has improved and its applications expanded, there has been a 
corresponding drive to adapt this technique to better manage a variety of pediatric 
salivary gland disorders. 

Juvenile recurrent parotitis (JRP) is the most frequent indications for salivary 
endoscopy in children. JRP is an inflammatory condition resulting in recurrent 
painful swelling of the parotid glands and is the second most common cause of 
salivary gland disorders in children after the mumps. The first episode usually 
occurs in children between ages 3 and 6 with a variable frequency of attacks 
and can be either bilateral or unilateral3. It is usually self-limited, stopping after 
puberty, but in some rare cases the disease process continues into adulthood4,5. 

The pathophysiology of JRP is also not well understood. Traditionally, 
antibiotics have been the mainstay of management of JRP. Prior to the advent of 
sialoendoscopy, surgical treatments available were limited to ligation of Stensen’s 
Duct, total parotidectomy or Jacobson’s neurectomy6-8.

Endoscopy in JRP is both diagnostic and therapeutic. The duct has a 
characteristic pale appearance to the mucosa with a relative lack of vascularity 
(Figure 1A and 1B). There is usually debris in the duct as well as stenosis. 
Irrigation with saline, antibiotics, and/or steroids is done at the time of endoscopy 
and has been shown to decrease or completely stop further episodes in greater than 
90% of patients4,9-11. Less than 10% of children will need additional endoscopies 
to control their symptoms4. This success must be considered within the context 
that the disease is self-resolving.

Figure 1A. Pale appearance and lack 
diminished vascularity typical of JRP.  

Figure 1B. Normal ductal appearance. 
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Another major application of sialoendoscopy in children is the treatment 
of sialolithiasis. While most salivary stones occur in adults, they can be present 
in children and result in obstructive symptoms severe enough to warrant 
intervention12,13. The diagnosis of sialolithiasis in children may not be made until 
the time of gland exploration as the lower limit of all radiologic detection methods 
around 2mm12. There is a significant amount of technical expertise necessary to 
successfully remove stones endoscopically and a combination of approaches may 
be necessary. Currently there is no established algorithm to approaching pediatric 
sialoliths as there is for adults14. Baskets, forceps, laser fragmentation, and ductal 
cut-down techniques have all been used with success and often eliminate the need 
for gland excision to address the stone.

Finally, strictures may be noted and addressed during endoscopy. Strictures 
usually occur within the ductal system. Dilation of the duct in order to introduce 
the endoscope will often address a stenotic papilla. Small angiocatheter balloons 
may be used to dilate structures within the duct itself.

Sialoendoscopy is becoming an increasingly popular way to manage 
pediatric salivary gland disorders as it is often both diagnostic and therapeutic. 
Direct visualization of the ductal system is advantageous when the equipment and 
technical expertise permits the application of this technique. 
Patient Selection
Juvenile Recurrent Parotitis

Sialoendoscopy may be included in the discussion for management of JRP 
in patients where the frequency and/or total number of episodes has a significant 
impact on the child. The authors have operated on one child after the second 
episode of recurrent parotitis, but these two episodes occurred within the same 
month. There is significant variability in both the absolute number of episodes as 
well as the frequency. On average, patients have between 4 and 5 episodes prior 
to undergoing endoscopy. 

Given that the natural history of JRP is self-limited recurrent swelling, 
most patients will resolve their disease by puberty. The authors recommend each 
patient be considered individually and a frank discussion of the risks, benefits, and 
alternatives needs to be had with families, including a watch and wait approach. 
Obstructive pathology

Stones or strictures of the submandibular or parotid glands may present 
with recurrent painful swelling with meals. Sialoendosocpy could be considered 
in all patients with these symptoms as it is diagnostic for both sialolithiasis and 
stricture. Depending on the pathology found during the diagnostic portion of the 
procedure, therapeutic interventions may be performed during the same anesthetic. 
Endoscopic intervention frequently obviates the need for gland excision.
Preoperative Planning
Contraindications

Glands that are actively infected should not have sialendoscopy performed 
until the infection is cleared. Not only would visualization be limited due to 
purulence, but the infected ductal system is more at risk for inadvertent breech and 
therefore seeding of the infection to the adjacent soft tissues. 
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Imaging
The decision to explore a child’s gland for JRP is a clinical one. Some 

authors have used ultrasound or silaography preoperatively 3 but these studies do 
not always correlate with findings at endoscopy. 9

Imaging may be of use in cases of obstructive pathology. Stones less than 
2 mm may not be detected even with CT scan but they are also not usually 
symptomatic. For a pre-operative diagnosis of JRP the authors do not feel 
that imaging is necessary. If, however, there is strong clinical suspicion of 
sialolithiasis, ultrasound or CT imaging may provide useful information to aid in 
planning for stone removal.
Antibiotics

The authors do not routinely use pre-operative or intraoperative antibiotics 
except in cases where endocarditis prophylaxis is warranted. Similarly post-
operative antibiotics are not routinely given except when there is an intentional or 
accidental ductal breech.
Anesthesia

Preoperative communication with anesthesia should involve avoiding 
anticholinergic medications such as glycopyrrolate as these decrease salivary flow 
which is sometimes a useful landmark in locating and dilating the papilla. While 
in adult patients sialoendoscopy is routinely performed under conscious sedation 
or local anesthesia, a general anesthetic is typically preferred for pediatric patient. 
Surgical Technique
Patient positioning

The patient is positioned supine on the operating table. A shoulder roll is not 
necessary. The table is rotated 90° with a video tower positioned at the head of the 
bed as it is for sinus surgery. 
Endoscope Selection

A variety of endoscopes have now been produced and may be used for 
both diagnostic and therapeutic purposes. They differ in outer diameter and size 
of working channel. Some instruments may not fit through the working channel 
of a smaller endoscope influencing scope selection in cases of sialolithiasis. 
The smallest diagnostic scope currently made is 0.8mm with an irrigation port 
only and no working channel. The 1.1mm and 1.3mm endoscopes have the 
advantage of being well suited to the smaller size of the pediatric ductal system 
but also having a working channel useful for passing instruments such as a guide 
wire. A 1.6mm endoscope is also available with a larger working channel for 
interventional purposes. The authors commonly use the 1.1mm or the 1.3mm 
endoscope for most purposes (Figure 3). The remainder of equipment needed is 
listed in Table 1.
Equipment set up

The endoscope is set up with IV tubing and saline irrigation in a 50cc syringe 
attached to the irrigating port. The light source must be reduced to 10-20% of 
maximum depending on the intensity of the bulb. Finally the camera must be 
oriented and focused correctly. By convention the authors hold the endoscope 
with the irrigation port up and rotate the camera head accordingly.
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Table 1. Equipment

Equipment for diagnostic endoscopy Equipment for stone removal or dilation

Bite block, lip retractor, side biting retractor
Dilator system  
Punctal dilator
Surgical loupes
Video tower
50cc syringe, IV tubing, saline
Guide wire

Endoscopic forceps
Endoscopic wire basket
Angiocatheter balloon
Holmium laser  

Technique
A bite block, lip retractor, and/or side biting retractor is used to open the 

mouth. Stensen’s or Wharton’s papilla is identified. Identification of Stensen’s 
papilla is easily made adjacent to the second maxillary molar. Wharton’s papilla 
may be more challenging to identify in the anterior floor of mouth. Loupe 
magnification greatly aids in its identification. Once the papilla is identified it is 
serial dilated. There are several commercially available dilator systems that may 
be used. Lacrimal probes tend to be the most readily available in most hospitals. 
Marchal dilators are similar in construction and use with each successive dilator 
being incrementally larger. A third dilator system exists with each probe tip 
tapered (Figure 2). The papilla is gradually dilated as the probe is advanced to 
the black line and allows for easier introduction of the next size larger probe. 
Alternately a punctual dilator may accomplish the same goal if there is difficulty 
introducing a larger dilator. 

Each probe need only be inserted about 1 cm in order to dilate the papilla 
but not puncture the duct. The anatomy of the duct should also be taken into 
account when dilating, keeping in mind that the submandibular duct is cannulated 
perpendicular to the floor of mouth but turns within a few millimeters to run along 
the floor of the mouth back towards the angle of the mandible. The parotid duct 
turns later as it courses around the masseter. Dilation proceeds until the desired 
endoscope can be inserted.

Figure 2. Tapered dilators. A. a complete set of tapered dilators. 
B. close up of the tip of a dilator. The black line indicates the 
ideal depth of insertion and the point at which the dilator is at its 
maximum diameter. The next size up dilator starts at this diameter 
at its tip.

Figure 3. 1.1mm Karl Storz® 
sialendoscope with irrigation port 
and 0.4mm working channel
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Once the endoscope is inserted past the papilla, it must be centered in the 
duct. The assistant irrigates the duct with saline keeping constant gentle pressure 
on the syringe in order to use hydrostatic pressure to keep the duct from collapsing 
as the scope is inserted. It is very easy to lose visualization of the center of the 
duct. Small, subtle circular movements as the scope is retracted will often help 
to re-center the scope in order to safely advance it. The scopes should never 
be forced and should only be advanced under visualization. At a minimum the 
primary and secondary ducts should be explored. The tertiary ducts may not be 
able to be explored fully depending on the size of the endoscope and the age of 
the child. 

As the parotid duct approaches the masseter, it may be helpful to have a hand 
on the gland and traction anterior on the lip and cheek in an attempt to straighten 
the duct manually. Alternately a guide wire may be passed through the scope into 
the turning duct in order to advance the scope via a Seldinger technique. 
Interventions for JRP

There is no universally agreed upon intervention for JRP. Most authors 
instill steroids into the gland and this is thought to help break the inflammatory 
cycle. Some authors add antibiotics to this. Finally, others believe irrigating the 
duct with saline is the key to success4,9-11. Care is taken to first irrigate out all 
visible debris in the duct with saline. The author’s preference is to instill 1ml 
of triamcinolone 40mg/ml without antibiotics. The steroid or steroid/antibiotic 
mixture is instilled into the gland when the endoscope is maximally inserted and 
should be continuously infused as the scope is removed. 
Interventions for sialolithiasis

The technique for stone extraction is variable based upon the size and location 
of the stone 15. Large stones may be located proximally within the arborization 
of the gland near the hilum and may be difficult to extract endoscopically. These 
stones may ultimately need to be removed via trans-oral combined approach 16 if 
the stone is unable to be floated in the ductal system and successfully removed. 
Gentle negative pressure via the irrigation port can sometimes drawl the stone 
into a more favorable position to allow for removal. Medium and larger stones 
within the submandibular duct often lend themselves to palpation in the floor of 
mouth. This can be useful for two reasons. A small forceps can be placed on the 
duct proximal to the stone in order to stabilize it keeping it from floating towards 
the hilum. It is also possible to milk stones towards the papilla where they may 
be removed via a papillotomy. The role of endoscopy in this case is to explore the 
duct after stone removal for other smaller stones and fragments that may still be 
left behind. 

The size of the stone dictates the removal method that is likely to be 
successful. The authors recommend usage of the algorithm set forth by Marchal 
et. al when deciding on a removal method keeping in mind that the child’s duct is 
slightly smaller than the adult’s14. Using these guidelines, a less than 3mm parotid 
or 4mm submandibular stone is likely able to be removed with a basket or forceps. 
Intermediate sized stones of 3mm to 6mm may first require laser fragmentation 
prior to basket or forceps removal. Alternately these stones could be removed via 
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a combined approach. Stones over 6mm should all be managed via a combined 
approach.14,16

A combined approach involves direct visualization and localization of a 
stone endoscopically followed by directed intraoral ductal cut-down onto the 
stone. The stone is delivered into the oral cavity. The remainder of the duct is 
then explored endoscopically, if possible, in order to ensure there is not a second 
stone in the duct.

In all cases, if the child is significantly symptomatic from the stone and 
removal via an endoscopic or combined approach is unsuccessful, then gland 
excision can still be preformed either at the time of endoscopy or in a second 
operation.
Interventions for stenosis

Ductal stenosis can also cause children to have obstructive symptoms. There 
are two ways to address this. The endoscope itself can dilate some mild strictures 
by passing a guide wire beyond the stricture and gradually advancing the scope 
over the guide wire. Alternately a balloon can be passed through the working 
channel and inflated in a directed fashion at the stenotic segment.
Postoperative Management

Patients are usually discharged the same day. There is some degree of 
glandular swelling that occurs due to the irrigation used intraoperatively but 
this normally resolves within 24 hours 3. Children undergoing submandibular 
sialendoscopy may require admission for observation if there is concern 
the swelling may compromise the airway. Massaging the gland is helpful in 
encouraging the egress of fluid from the gland.

The authors do not routinely prescribe postoperative antibiotics except in 
instances of ductal breech. They are also considered when a combined approach 
is used to remove a stone.
Complications

There are several complications to be aware of and include in an informed 
consent to the patient and family. 
Ductal Breech/Avulsion

Once a breech is recognized, the procedure is aborted. The ductal injury 
heals without intervention but there is a risk of iatrogenic stenosis at the site of 
injury. 
Airway compromise

Aggressive intraoperative irrigation can narrow the pharynx in parotid 
sialoendoscopy and posteriorly displace the tongue base in submandibular 
sialoendoscopy similar to Ludwig’s angina. If there is concern for this, the child 
should be admitted on continuous pulse oximetry or left intubated until the 
swelling has resolved. 
Laser Contact

Laser use can cause duct injury duct injury and stenosis. Also, t11he tip of 
the laser may break off if it is used in direct contact to the stone. If not removed 
it could act as a foreign body leading to inflammation and possible infection of 
the involved gland.
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Post-Operative Infection
In children with JRP it can be difficult to decide if post-operative pain and 

swelling is from the disease process itself, or as an iatrogenic infection. In any 
case, a short course of antibiotics will typically resolve the infection.
Lingual nerve injury

If a combined approach is used, the lingual nerve can be at risk for injury 
as it courses medial to the submandibular duct in the floor of mouth. It may be 
inadvertently injured or transected during ductal cut-down. 
Summary

Siloendosocpy is becoming an increasingly common procedure to address 
a variety of childhood salivary gland disorders. It is relatively safe with a low 
complication profile in experienced hands. In many instances it can significantly 
or completely resolve the disease without need for more invasive measures 
including gland excision. 
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