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Dual approach for large submandibular calculi

Abstract

Sialolithiasis is the most common cause of inflammatory disease of large salivary glands
and occurs in about 1.2 % of the population. It most often occurs in the submandibular
gland (87 %); followed by the parotid gland - (10 %) and the sublingual gland - (3 %).
The introduction of minimally invasive surgical procedures has significantly reduced the
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rate of major salivary gland removal due to sialolithiasis. Sialoendoscopy is the method

of choice with a high rate of success and gland preservation in small and medium stones.
The combined transoral and endoscopic approach is indicated for large stones in the
submandibular gland. In order to stabilise the duct and prevent the formation of a secondary
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stenosis, it is appropriate to insert a stent. Long term follow up shows that this dual approach

surgery can be performed with a high rate of success.
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Introduction

Sialolithiasis is the most common cause of both obstruction and
sialadenitis.! The typical presentation is of a painful swelling of the
gland at meal times when the gland auto inflates with obstructed
saliva.

Sialolithiasis is responsible of 30% of all salivary pathologies.
Some 80% to 90% of calculi are found in the submandibular
gland 2. While parotid and sublingual gland have a rate of 10%
and 5% respectively. Traditionally, the treatment for calculi in the
proximal duct or gland has been sialadenectomy. The main rationale
determining surgical policy is the widely held view that proximal
stones cause permanent structural damage to the gland, which in turn
are predisposed to recurrent infection.?

Sialadenectomy related morbidity is well known: it’s possible
carly and late postoperative complications include neurologic and
aesthetic sequelae and functional impairment.* Furthermore, unilateral
submandibular gland excision decreases resting salivary flow and
subjective xerostomia.’”

It is widely believed that proximal stones cause permanent
structural damage to the gland, thereby pre-disposing the gland to
recurrent infection. Thus, proximal stones are generally removed
from the sub-mandibular gland using a transcervical approach.

However, there is mounting clinical and experimental evidence
that salivary glands can regain useful function after stone removal.>®
Given the above, various minimally invasive and conservative
techniques have recently been developed, including extracorporeal
lithotripsy, interventional radiology, and operative sialoendoscopy,
9-12each of which have specific indications. Hong et al reported
an intraoral removal technique for the submandibular gland with
excellent outcomes.'* According to therapeutic flow chart, described
by Marchal et al.,'? large salivary stones (>8mm) may be removed
with combined sialoendoscopic and transoral approach.

The aim of this study is to describe the surgical technique of hilo
parenchymal submandibular large stones removal and to assess the
functional results after surgery.

Patients and methods

This prospective study was conducted at MCV ENT hospital,
Pollachi, India from April 2013 to April 2016. Our study group

comprised 8 consecutive patients who underwent removal of
submandibular stones. All of the patients were diagnosed with
proximal submandibular stones in the hilum of the submandibular
gland by ultrasonography or computed tomography. We defined
proximal submandibular stones as stones posterior to the first molar.
A single surgeon performed all the surgeries for removal of stones.
None of the patients had a prior history of stone-removal surgery, and
all patients had normal lingual nerve and hypoglossal function prior
to surgery.

Surgical procedure

The procedure was performed under local anaesthesia after pre-
medication. Mouth opening was ensured by mouth opener. Wharton’s
duct was identified and cannulated using increasing diameter salivary
probes. Local anaesthetic solution instilled into the duct. It was
enlarged until placing sialoendoscope. A traditional sialoendoscopy
was performed in order to view the stone. Exploiting sialoendoscopic
view, transillumination of the floor of mouth and bimanual
palpation, the exact location of the stone was detected. Afterwards,
the tongue was retracted antero-medially and the gingivolingual
sulcus was infiltrated with a solution composed by anaesthetic and
vasoconstrictor agent just on the site detected by transillumination.
After sialoendoscopy, a guide wire was positioned inside the duct
to allow the identification of the duct. With the help of a loupe, a
deep incision of the floor of mouth in gingivolabial sulcus adjacent
to the molars as performed, corresponding to the proximal third of
Wharton’s duct and submandibular hilum (Figure 1).

Blunt dissection was performed until the lingual nerve and
Wharton’s duct were identified. At this level, lingual nerve appears as
a white string located laterally to the Wharton duct. The lingual nerve
was isolated and preserved. The glandular hilum was moved upward
by an external finger pressure of submandibular gland (Figure 2).

The surgeon proceeded with dissection until parenchymal gland
viewing. In order to reach and remove the stone, an incision of
glandular parenchyma was performed as much medial to the glandular
hilum as possible. The dissection proceeded until the viewing of the
stone site. The stone was removed using a curved artery forceps
(Figure 3). The stones in the proximal part of duct were removed by
incising the duct. The incision made in the duct was closed with 4-0
absorbable sutures. After stone removal, a second sialoendoscopy was
performed in order to check for any residual intraparenchymal calculi
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and duct was irrigated with antibiotic and steroid solution. A sialostent
was positioned under sialoendoscopic viewing from the distal to the
proximal portion of the duct and it was left in place for at least 3weeks.
Finally, the oral floor wound was sutured with resorbable stitch. All
patients were discharged lday after surgery and received antibiotic
therapy and steroid for 1week.

Figure | Showing the incision made in the gingivo-labial sulcus adjacent to
the molars.

Figure 2 Showing the relationship of lingual nerve to the Wharton’s duct and
the incision being made near the hilum of.

Figure 3 Showing the incision on the glandular parenchyma and the stone
being removed with a curved artery forceps.

Results

Stones removal was performed in all cases except in one patient.
The average size was 14mm diameter, ranged between 10mm and
18mm. The stones were located in right submandibular gland in 3
cases and in left submandibular gland in 5 cases. Lingual nerve and
hypoglossal nerves were preserved in all cases. No intraoperative
complications were observed. Early complications, consisting of
transitory swelling in 3 cases (37.5%) and temporary lingual nerve
paraesthesia in 1 patient (12.5%). No infective com-plications were
detected. Post-operatively patients were followed up for 18months.
No long-term complications occurred. One month after surgery all
patients underwent repeat ultrasound assessment and 1 of the patients
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showed residual sialolithiasis. He underwent sialadenectomy as the
calculus (size 1.6*1cm) was intraglandular .Mean surgical time was
71.5minutes.

Figure 4 Showing picture of the megastone removed by dual approach.

Discussion

The most common cause of acute and chronic infections of salivary
glands is due to sialolithiasis.'*!> 80-90% of calculi are found in the
submandibular gland.!® The average growth rate of these calculi are
1-1.5mm/year and the average size range is 0.1-30mm.'"!*

These salivary calculi consist mainly of calcium phosphate and
hydroxyapatite and small amounts of magnesium, potassium and
ammonia.'®"” Calculi formation occurs from the deposition of calcium
salts around an organic nidus which consists of altered salivary
mucins, bacteria and desquamated epithelial cells.?*?! Submandibular
calculi are 82% inorganic and 18% organic and are formed from a
nidus of mu-cous.***? Theories have been put forth for the occurrence
of this phenomenon - (a) occurs in two phases: central core and
layered periphery,® (b) precipitation of calcium and phosphate ions
occur due to a metabolic phenomenon which increases the salivary
bicarbonate content,'? (c) retrograde theory - aliments, substances,
bacteria migrate from oral cavity into salivary ducts thus forming a
nidus.?* Subman-dibular gland is more prone to calculi formation as
the salivary content is more alkaline, has high calcium and phosphate
concentration and a higher mucous content.?**” Also, Wharton’s duct
is longer and the gland has an antigravity flow.?

Most common presentation is an increase in size and pain on intake
of food (“mealtime syndrome”).*?® These symptoms are caused due to
stasis of saliva causing bacterial ascent into the gland parenchyma.”
Calculi obstruction for prolonged periods causes gland atrophy,
followed by lack of secretory function and fibrosis."

The investigations done are ultrasound, CT Scan and/or
sialography.'*? The latter is useful in radiolucent stones and those
that are deep seated. Sialography is contraindicated in patients with
an acute infection and in those who have an allergy to contrast.!”
40% of parotid and 20% of submandibular calculi are radiolucent,
necessitating sialography.?

Taking into consideration the size of calculi, if small, conservative
line of management can be tried - in-creased hydration, gland massage
while using sialogogues, moist warm heat application and antibiotics
in presence of infection.”
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Up until now, sialadenectomy was the treatment of choice for
salivary calculi removal. The risks of surgery were overlooked owing
to lack of other techniques and also importantly the assumption
that calculi blocking the duct caused an irreversible damage to the
functioning of the gland."”

Minimally invasive techniques have now gained precedence owing
to reduced morbidity, retaining a functional gland after removal of
calculi and the procedure being day-care and performed under local
anaesthesia.”® More than 70% of calculi can be retrieved using these
techniques, and 2% unsuccessful cases will require a sialadenectomy.®
Endoscopy, is used for calculi removal and as a diagnostic tool.*
Endoscopic basket and microforceps usage for calculus removal was
used when the calculus was mobile and was no more than twice the
diameter of the duct (<5mm normally).?' Extracorporeal lithotripsy is
more effective in parotid than in submandibular gland.” The choice
of treatment for deeply seated submandibular calculi which are fixed
to the duct wall is an intraoral removal. The only exclusion for this
procedure is when the stone cannot be palpated intraorally.®

In the study by Makdissi et al.,'* the affected glands showed
improvement after removal of calculus, though they had reduced
function in comparison to the unaffected glands. Scintigraphic analysis
in a study by Yoshimura’ showed that the recovery of the function
of the gland post removal of calculus was inversely proportional to
the size of the stone. Intraoral removal of submandibular calculi was
successful in 95.8% cases in the study by M.McGurk et al.,® In the
rest of the cases sialadenectomy was done following intraoral surgical
failure.

The acceptance and success of minimally invasive techniques is
due to the miniaturisation of instruments — microendoscopes, forceps
and lithotripters and a change in the surgical prospective leaning
toward the preservation of gland owing to studies which prove
recovery of function following removal of calculi.”

Conclusion

The outcomes of this preliminary study suggest that combined
sialoendoscopic and transoral approach is a feasible, safe and effective
technique for treatment of large hiloparenchymal sub-mandibular
stones; it may performed as a day care procedure. It also reduces mean
operation time and post-operative sequelae. We therefore recommend
that our dual approach method replace submandibular resection as
the primary procedure for the removal of proximal submandibular
stones. Future studies with longer follow-up will confirm the risk for
recurrence of calculi.
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