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SUMMARY

Superficial parotidectomy has significant morbidity, and minimally invasive techniques have therefore been developed, including those
involving sialendoscopy, to remove sialoliths and preserve the gland along with its function. The size, mobility and location of the sialolith,
alongside the presence of strictures, all dictate management. We outline basic treatment paradigms and describe two sialoendoscopy-
assisted surgical procedures developed for treating stones, one intraoral and one extraoral.
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RIASSUNTO

La diffusione delle tecniche minimamente invasive per il trattamento dei calcoli salivari, quali la scialoendoscopia, ha permesso di ottenere
un maggior tasso di preservazione della funzionalita ghiandolare, evitando le significative morbidita notoriamente associate alla paroti-
dectomia supetficiale. La scelta terapeutica é condizionata dalla dimensione, mobilita e posizione del calcolo cosi come dalla presenza di
stenosi duttali. Verranno descritti i principi terapeutici inerenti la patologia litiasica, nonché due tecniche scialoendoscopico-assistite di

rimozione dei calcoli salivari: la prima per via intra-orale, la seconda per via extra-orale.

PAROLE CHIAVE: Calcoli salivari * Scialoendoscopia » Massetere * Dotto di stenone * Parotide
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Introduction

The foremost inflammatory disorder of the major salivary
glands is obstructive sialadenitis, of which the most com-
mon cause is sialolithiasis !. The incidence of symptomatic
salivary calculi is approximately 59 cases per million per
annum 2, with a clinical prevalence of 0.45% 3. Of these,
parotid stones account for approximately 5-10% *°. Pa-
tients with blocked ducts can develop obstructive sialad-
enitis, presenting with “meal-time syndrome,” a recurrent
painful peri-prandial swelling of the affected gland which
is frequently associated with fever and purulent discharge
from the papilla as a result of superimposed bacterial in-
fections 7. Parotid sialoliths in the duct proximal to the
anterior masseteric boarder have traditionally been treated
with superficial parotidectomy, which has significant mor-
bidity. The primary concern is damage to the facial nerve,
with up 16%-38% of patients experiencing temporary
weakness, and approximately 9% having some degree of
permanent weakness 8 °. Minimally invasive techniques
have therefore been developed, including those involving
sailendoscopy, to remove sailoliths and preserve the gland
along with its function. Micro-endoscopy has been used in
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various guises for the management of salivary gland dis-
ease since 1991 '°. Its ability to directly visualise the duct
has aided therapeutic interventions and offered additional
diagnostic benefits by enabling direct visual assessment
of the ductal lining. This facilitates the identification of
obstructions not readily identifiable on radiology, such as
radiolucent sailoliths, polyps, stenosis and mucous plugs.

Anatomy

The parotid glands lie in the preauricular region with the
bulk of the gland overlying the masseter. The gland ex-
tends from the zygomatic process and mastoid process,
and wraps around the posterior and inferior boarders of
the mandible. They are the largest of the salivary glands,
measuring approximately 46 x 37 mm, being longer in
their cranio-caudal axis ''. The facial nerve transverses
through the parotid gland, the plane of which divides it in-
to superficial and deep parotid lobes, the superficial lobe
being the larger accounting for two-thirds of the gland.
Stensen’s duct drains the parotid and is approximately 7
cm long, following a line drawn from the tragus to the
midpoint of the upper lip. After the duct forms in the body




of the gland, it exits through the hilum, bending acutely to
pass medially into the tail of the parotid. As the duct exits
the tail then the buccal branch of the facial nerve runs both
parallel and in close proximity to it for approximately 2.5
cm, with the nerve laying inferiorly in 75% of cases, but
crossing to lie superiorly in up to 25% > 3. Both duct and
nerve travel along the superficial surface of the masseter
muscle before at its front edge the duct takes a right-angle
turn medially to penetrate the buccinator and oral mucosa,
exiting opposite the maxillary second molar intraorally.
The nerve continues anteriorly towards the orbicularis
oris muscle. The diameter of Stensen’s duct varies along
its length, ranging between 1.4 mm and 0.5 mm depend-
ing on the site (proximal = 1.4; middle = 1.2; distal = 1.4;
ostium = 0.5) '*. The narrow middle portion can be ex-
plained by the course of the duct through the buccinator
muscle and in part helps explain the frequency of stone
impaction in this region. Approximately 20% of these
symptomatic parotid sialoliths are located within Stens-
en’s duct !¢, and a number of larger stones (4-7mm) can
travel distally to lie near the punctum. Due to the tortuous
nature of the ducts stones collect at three distinct regions
where the duct changes direction, the masseteric edge
(23%), preauricular region (42%) and the hilum (35%) "".

Investigation

The mainstay of investigation is ultrasound, which can al-
so visualise strictures if a duct is dilated with a sialogogue
such as a vitamin C tablet prior to imaging. If a clear dis-
tinction is required, then formal sialogram is preferable.
Small stones close to the ostium may, however, be best
demonstrated by soft tissue dental X-ray. CT scans have
too many radio-opaque artifacts to be reliable and MRI
sialography, though accurate, seems extravagant when the
vast majority of information can be gained by US and en-
doscopy.

Treatment paradigms

The size, mobility and location of the sialolith, alongside
the presence of strictures, all dictate management '8. Of
these, stone size is all-important (Fig. 1). Those up to 4
mm can be drawn down and removed by basket if in a
suitable position. However, some small stones may not be
in the main duct but a sub-duct, which can have restricted
access. One must bear this in mind when using sialendos-
copy and radiological approaches as injudicious lavage
may inadvertently wash stones back into these sub-ducts
making them irretrievable by these methods. Moderately
sized stones 5-8 mm in diameter can potentially be target-
ed by lithotripsy. Until recently only the extra corporeal
shock wave lithotripsy (ECSWL) was available. This was
expensive and only a few machines were active in Europe,
and therefore the treatment was not available to the aver-
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Fig. 1. Treatment paradigms.

age patient. A new intra-corporal devise is now available
that is both affordable and effective. Most stones up to
about 8 mm can now be targeted, with good results in se-
lected cases (> 70% cure). Stones larger than 8 mm that
are in the descending portion of the duct or locked behind
strictures fall to the realm of sialendoscopy-assisted sur-
gery. The latter is important as the presence of a stricture
distal from the stone prevents fragments moving down
stream, and if surgery is deployed can lead to sialoceles. If
extremely committed, one can try to dilate strictures and
then pull stones through this segment, but this requires
dedication, perseverance and patience, qualities few sur-
geons possess. The fundamental principal that has evolved
through experience is that the punctum should not be vio-
lated, except very superficially, to release a stone that is
already projecting from the orifice. Such an incision is not
associated with stricture, but further dissection and inci-
sion of the punctum towards the buccinator muscle leads
to a troublesome stricture. If a stone has to be retrieved
through surgery, then there is a therapeutic divide based
on anatomical position. This is due to the masseteric bend
to the ostium that prevents stones anterior to it from being
accessed from a pre- auricular method, and stones near
the hilum similarly being blocked from an intraoral ap-
proach. Two sialoendoscopy-assisted surgical procedures
have been developed for stones at these differing sites.
The anterior boarder of the masseter delineates the pos-
terior limit for an intraoral approach, more proximal to
which an extraoral approach is used. Both are usually per-
formed as a day case under general anaesthetic.

Intraoral approach to parotid stones

A minimally invasive transoral approach is used where
the stone sits between the ostium and the anterior boarder
of the masseter muscle. The endoscope is introduced to
the duct and a semilunar incision is made through the
mucosa 1 cm anterior to the parotid punctum, enabling
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lateral dissection between the buccal mucosa and bucci-
nator muscle (Fig. 2). The duct, once cannulated by the
endoscope, can be identified by palpation or the light at
the tip of the scope and traced back as far as the anterior
aspect of the masseter muscle. The duct is then carefully
skeletonised by blunt dissection on either side of the duct.
The latter comes into view as the soft issues around it are
parted. Once the stone is located a longitudinal incision
is made over the stone to deliver it (Fig. 3). Next, the en-
doscope is advanced to ensure no additional stones are
present in the duct system. The gland is irrigated with nor-
mal saline before the small incision is closed with 6.0 vic-
ryl rapide. The duct is ideally closed with the endoscope
or lacrimal dilator lying within the lumen to ensure the
lumen remains patent. The semilunar incision is closed
with interrupted absorbable sutures. The advantage of this
approach is that any leakage of saliva from the surgical

Fig. 2. Cautery marking the semilunar incision site on buccal mucosa ap-
proximately 1 cm anterior to the opening of the duct. The basket can be used
to provide gentle traction.

Fig. 3. Reflection of the mucosal flap with buccinator muscle lying medial
(A) and buccal fat pad lateral (B) revealing the skeletanised duct with sialolith
visible (C). Note the sutures used to both define the duct and provide traction
to aid recannulation upon the sialolith’s removal (D).
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site does not collect in the wound forming a sialocele, but
empties spontaneously into the oral cavity. This situation
is very uncommon. The procedure is associated with min-
imal side effects.

Extraoral approach to parotid stones

A stone that lies in the immediate preauricular area is first
located with a salivary endoscope to confirm its position
and is marked on the skin surface as a surgical guide. A
Redon or modified Blair incision is then used to reflect
the preauricular skin incision and expose the parotid fas-
cia. The buccal branch of the facial nerve is quite super-
ficial and usually comes into view once the parotid fascia
is divided over the duct. A retrograde dissection along
the buccal nerve shows that it passes superficial to the
descending limb of the parotid duct and as this branch
of the facial nerve is traced back towards the main trunk
(the main trunk is never exposed or visualised) it helps to
define the anatomy of the descending duct. The sialendo-
scope is then introduced into the duct and passed along
the lumen until the stone is seen. Once the stone is found
the light source to the endoscope is turned to maximum
and the glow from the tip guides the surgeon on to the
parotid duct. The duct is skeletonised at this location and
once the stone is palpated a small longitudinal incision
over its surface ensures its release. The endoscope is
withdrawn from the mouth and inserted through the pre-
auricular skin incision to inspect the descending portion
of the duct to make sure no secondary stones are present.
The duct is then irrigated before closing the incision in the
wall with 6.0, the capsule with 4.0 vicryl rapide and the
skin is closed as per the surgeon’s preference. Patients are
discharged with a pressure dressing and a 1-week course
of antibiotics. The technique builds on that developed by
Baurmarsh et al '° where the stones were first localised
through plain radiographs and high-resolution ultrasound,
before a horizontal skin incision was made directly over
the calculus to deliver the stone. This technique was lim-
ited to larger, more superficial stones, towards the anterior
border of the masseter muscle. The down side is that it
frequently leaves an obvious scar on the cheek.

Complications

Over the last 9 years (2005-2014), 115 patients have been
treated with 130 stones using the endoscopic assisted
technique, with a successful stone retrieval rate of 98%
(85% extraoral: 15% intraoral). Of these, 51% had un-
dergone failed attempts at retrieval using conventional
methods prior to using these techniques. Post-operative
complications occurred in 23% (25 extraoral, 1 intraoral)
cases, these included sialocele (14 cases), pre-auricular
sensory deficit (7 cases), transient facial nerve weak-
ness (5 cases), post-operative infection (5 cases) and fistula




formation (2 cases). These post-operative complications
were most commonly seen with the extraoral approach
and were in keeping with the nature of the approach with
dissection into the parotid. No complication was trouble-
some. Sialoceles all responded within 10 days to hyos-
cine tablets, intermittent aspiration and pressure dressing.
The cause was a stricture downstream from the incision
in the duct, these should be dilated prior to closing the
duct incision. Altered sensation always occurs when lift-
ing the pre-auricular skin and resolves slowly over time.
The transient weakness was to the muscles of the upper
lip due to tension on the buccal nerve. The two fistulae
were a variation on the sialocele and were treated in the
same way.

Long-term results

The endoscope-assisted technique has a high success rate
(97%) V. Late results were assessed by a postal survey at
a mean of 44 months postsurgery confirmed the value of
the technique with 89% of patients completely asympto-
matic, 7% had a degree of residual meal time syndrome
and only 4% had further incidences of sialadenitis. Sig-
nificantly, no patient had persistent facial weakness or had
gone on to require a parotidectomy.

Conclusions

Sialoendoscopically-assisted retrieval of parotid stones
through an intraoral or extraoral approach is a practical
option for the management of larger or impact stones that
are not amenable to other endoluminal treatments. They
have a high incidence of successful stone retrieval and a
low occurrence of long-term complications whilst avoid-
ing the need for parotidectomy with associated morbidity.
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