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[bookmark: _Hlk191724986]Abstract: Sialolithiasis or salivary duct calculus are the most common salivary gland pathologies affecting major salivary gland particularly the submandibular gland. It can occur in wide age range of patients with male predilection. The usual size is 5-10mm, salivary stones that measures greater than 15mm are considered giant sialolith. Various imaging modality are used in the diagnosis of salivary duct calculus. However, the role of CBCT in the diagnosis of salivary stones has received little research attention. We report a case of sialolith in the submandibular duct measuring 19.5 × 8 mm using CBCT as the first-line imaging modality.
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Introduction: 
“Sialolith, also termed as salivary calculus or salivary stones, are the most common type of salivary gland disorder. These are formed within the secretory system of the major salivary gland. Submandibular gland has the highest predilection for sialolithiasis with 80% occurrence rate, followed by the parotid (19%) and the sublingual (1%) glands”.[1] 
“The giant sialoliths, which are also called megaliths and are defined as stones with a maximum dimension greater than 15 mm, have rarely been reported. The diagnosis can easily be made by detailed history and clinical examination. However, further investigation with imaging such as CBCT, CT and/or MRI scans may be helpful. Especially in small stones that are difficult to appreciate on palpation”.[2] 
Here, we present a rare case of a giant sialolith within Wharton’s duct, uniquely diagnosed using CBCT, which provided detailed imaging for precise assessment and management.















Case Report: 
A 30-year-old male patient reported with the complaint of intermittent, dull aching pain, and swelling below tongue for 1 week.  These symptoms occurred during meal and he noted that sour foods were more likely to produce symptoms than were other types of food.
Extraoral examination revealed no facial asymmetry. On bimanual palpation right submandibular gland was firm and tender.  A single tender right submandibular lymph node was palpated. Intraoral examination, he was found to have a firm mass of approximately 1 cm × 1 cm on the floor of his mouth, along the course of the right submandibular duct. The right submandibular duct opening was inflamed and erythematous along with a diffuse swelling. Salivary flow was negligible from right submandibular duct orifice. (Fig 1)
Reconstructed panoramic OPG showed radiopacity resembling horizontally impacted canine in lower right premolar and molar region. (Fig 2) A 5*10 CBCT scan was performed and it shows a roughly oval elongated radiopacity noted on the right submandibular duct region seen extending from mesial aspect of 45 to mesial aspect of 47 measuring approximately 19.5mm*8mm in greatest dimensions. (Fig 3)
On the basis of clinical and radiological findings, we diagnosed the case as a right submandibular sialolithiasis. 
The calculus was removed intraorally and duct opening was transposed into the floor of mouth under local anaesthesia.








Discussion:
“Sialolithiasis can occur in a wide age range of patients and has been reported in children. The average age of sialolithiasis in the submandibular glands is 40.5 years, 47.8 years in the  parotid gland, and 50 years for the minor salivary gland.  It occurs commonly in males. The recurrence rate reported at around 20% due to the unknown and uncorrected underlying cause”. [3]
“The submandibular gland is susceptible to salivary calculi; its saliva is far more alkaline and has a greater concentration of calcium and phosphate. Also, it is known that it has greater mucin content compared to parotid and sublingual gland. Moreover, the opening of the main salivary duct of the submandibular gland (Wharton’s duct) is narrower than the diameter of the whole duct. What is more, the duct ascends towards its opening, which is also conducive to saliva retention”. [4]
As much as 85% of submandibular gland stones are located in Wharton’s duct, while the remaining 15% in gland parenchyma. Calculi situated in glandular parenchyma do not tend to cause significant clinical symptoms. “The most common site of Wharton’s duct for calculi formation is its proximal segment, in which the duct wraps around the posterior edge of the mylohyoid muscle, at a steep angle. That is where 35% of the deposits are located. Thirty per cent of the calculi are located near the opening of the submandibular duct, and 20% in its medial part. Sjögren’s syndrome and sarcoidosis promote calculi formation”. [9]
The clinical presentation depends on the extent of salivary duct obstruction and the presence of secondary infection. “Sialolithiasis is commonly associated with repeated episodes of pain and swelling in the affected salivary gland. The pain and swelling are usually associated with eating. The involved gland is often enlarged and tender on palpation”.  [5]
Sialolith usually measures from 1-10 mm. Giant sialoliths are classified as those exceeding 15 mm in any one dimension. In literature, large sialoliths or megalith (>15 mm) of Wharton’s duct have rarely been reported. A large sialolith has been described in the body of salivary gland they are rarely found in the salivary ducts. [6] A review of the recent literature revealed cases of large sialoliths of various sizes. Specifically, there were reports of sialoliths measuring 10 × 18 mm, 41 × 31 × 26 mm, 35 × 25 × 15 mm and largest.  The largest sialolith reported in the literature was 70 mm in length in Wharton’s duct and was described as having a “hen’s egg” size.[7] 


Fernando et al, reported a case of giant sialolith measuring approximately 3.5×1.9cm in  right submandibular gland in 39-year old patient which was later remove using Risdon extra oral submandibular approach.[8]
“Current diagnostic imaging tools used in the imaging of salivary stones are conventional radiography, sialography, ultrasonography, computed tomography, magnetic resonance sialography, sialoendoscopy CBCT”. [8] The role of CBCT in the diagnosis of salivary stones has received little research attention. CBCT offers superior sensitivity and specificity, comparable to the best outcomes achieved with 3D imaging techniques like medical CT and MRI sialography. [5]
van der Meij et al retrospectively assess “the value of cone beam computed tomography (CBCT) in the detection of salivary stones in patients with signs and symptoms of salivary gland obstruction”. The result of the study showed the accuracy of CBCT in the diagnosis of salivary gland calculi is 92%. [10]
David Schwarz MD et al analyze the potential of cone beam computed tomography (CBCT) for the diagnosis of sialolithiasis and compare the results with those of sonography and sialendoscopy. Result of the study showed that each diagnostic tool showed an excellent specificity and positive predictive value. Sensitivity and negative predictive value were best in sialendoscopy (94% resp. 83%), followed by CBCT (79% resp. 56%) and then sonography (70% resp. 47%). [11]
“Although poor image qualities and artifacts can reduce diagnostic information, salivary calculi can be evaluated adequately with CBCT. CBCT measurements of calculi are highly reproducible and differ little from measurements made with Ultrasonography (US) and histomorphometry (HM). Diagnostic sensitivity and specificity levels with CBCT are as high as or higher than those obtained with other diagnostic methods. Because of its high diagnostic-information-to-radiation-dose ratio, CBCT is the preferable imaging modality for salivary calculus diagnosis”. [12]
[bookmark: _GoBack]The management of sialoliths depends on the stone size, location, number of stones and the extent of ductal obstruction. Surgical management ranges from minimally invasive to open surgical techniques. “Mobile submandibular stones measuring less than 5 mm located within the distal duct should initially undergo management with endoscopy. Impacted submandibular stones within the distal duct and stones larger than 5 mm should have treatment with transoral duct slitting. Stones of 5 to 7 mm within the proximal duct or hilar region should receive initial treatment endoscopically. If this is unsuccessful or the stone becomes impacted, the next step is a transoral surgical approach”. [13]


Conclusion: 
The variety of radiographic modality are available in the diagnosis of giant salivary duct calculus. However, makes CBCT a promise as a supplementary non-invasive diagnostic tool in patients with signs and symptoms of obstructed major salivary glands due to its high accuracy combined with low costs, good availability, and limited radiation exposure. 
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 Fig 1: Intraoral Examination ( Inflamed and erythematous submandibular duct opening)
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Fig 2: Reconstructed Panoramic radiograph (Elongated radiopacity resembling the impacted canine overlapped on the roots of premolars and first molar)
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Fig 3:  5*10 CBCT scan (Well-defined radiopacity of size  19.5*8mm in greatest dimension)





[image: ][image: ]Fig 4: Intra-operative view of surgical removal of the Sialolith



Fig 5: Giant sialolith measuring 2cm  x 0.8cm
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