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Abstract 

Sialolithiasis is a common salivary pathology, and an uncommon complication of sialadenitis and 

sialolithiasis is the formation of fistulous tracts to other compartments. Submandibular gland sialo-oral 

fistulae are not particularly remarkable, given the location of the gland and Wharton’s duct, but 

submandibular sialolith-associated fistulae to other cervico-facial compartments (transcervical 

sialo-cutaneous and sialo-pharyngeal fistulae) are much less common. We report herein an unusual case 

of a 49-year-old obese man with sialo-cutaneous fistula containing a large, ectopic sialolith in 

subcutaneous tissue that was expected to undergo spontaneous elimination, but revealed hidden Eagle 

syndrome featuring an ipsilateral enlarged, elongated styloid process. Furthermore, we offer a thorough 

review of the literature regarding sialo-fistulae and highlight the relationship between an abnormal styloid 

process and submandibular sialadenitis with sialolithiasis and new tract formation based on computed 

tomography.  

 

Keywords: sialo-cutaneous fistula, sialolithiasis, Eagle syndrome, computed tomography; volume 

rendering 
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Introduction 

Sialolithiasis is a pathological condition caused by obstruction of a salivary gland or its excretory 

duct by a calculus. As the most common disease of the salivary glands, sialolithiasis accounts for more 

than 50% of such cases, occurring at any age but with peak incidence in the fourth, fifth and sixth decades 

[1-3]. The vast majority (80–95%) of salivary calculi occur in the submandibular gland, and are usually 

unilateral with no predominant laterality [4,5]. Calculus formation is a multifactorial process influenced 

by stasis of salivary flow, increased mucous secretion, epithelial inflammation, and electrolyte 

metabolism with a background of other medical diseases [6]. Chronic and acute suppurative sialadenitis 

are distinct entities, while sialolithiasis may be entirely asymptomatic. However, both diseases show 

closely related pathogeneses. An uncommon complication of sialadenitis and/or sialolithiasis is abscess 

formation, with purulent discharge outside the salivary gland and formation of fistulous tracts to other 

cervico-facial compartments. Cervico-facial salivary fistulae related to submandibular gland involvement 

may arise from infection following trauma, actinomycosis, tuberculosis, syphilis, and also sialolithiasis 

and sialadenitis [7,8]. In particular, long-term sialolithiasis with recurrent sialodochitis and/or 

sialoadenitis may occasionally cause spontaneous elimination of the sialolith, opening of a new ductal 

course or creation of a fistulous tract. Submandibular gland sialo-fistula, other than sialo-pharyngeal cases, 

has been sparsely reported, but few cases have described sialo-cutaneous fistula. No cases associated with 

an ipsilaterally enlarged and elongated styloid process (EESP) appear to have been described previously. 
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With a review of key imaging findings, we report a rare case of sialo-cutaneous fistula, showing a 

discharging fistula secondary to submandibular salivary calculus migrating through sialocutaneous tissue, 

incidentally revealing a hidden ipsilateral EESP. In addition, we highlight the relationship between the 

abnormal styloid process and submandibular sialadenitis with sialolithiasis and fistulous tract formation 

based on findings from computed tomography (CT). 

 

Case report 

The patient was a 49-year-old obese man referred to our hospital from a dental practitioner. He 

presented with painful swelling and pus discharge in the right submandibular region. He had presented to 

his family dentist with a 1-month history of submandibular swelling and had been diagnosed with 

pericoronitis of the right mandibular third molar. Antibiotics had been prescribed for about 1 month. Two 

weeks prior to visiting our hospital, the right submandibular swelling worsened, accompanied by severe 

pain. In addition, he had noticed a discharge of pus since the preceding night. On initial examination in 

our hospital, he showed fever (37.8C) and complained that his food intake had only been about 30% of 

normal for a few days, and that he had not eaten since the previous day. Tender, diffuse induration with 

redness, swelling of the overlying skin and pus discharge from a fistula in the right anteroinferior 

submandibular region was identified (Fig. 1). Inspection of the oral cavity revealed diffuse edema in the 

right and lingual-posterior side on the floor of the mouth and the minor gingival swelling surrounding the 
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incompletely erupted, impacted right third mandibular molar. Neither percussion pain nor mobility was 

observed in the right mandibular premolar or other molar teeth. The family medical history was 

non-contributory, but the following history was elicited. Intermittent swelling of the right submandibular 

region has started about 5 years earlier, and the patient subsequently also noticed a foreign body sensation 

when swallowing or turning the head to one side. He was sometimes also aware of shooting pain from the 

throat to the jaw, and a feeling of something stuck in the throat, but he had not sought medical attention. 

As clinical findings suggested an inflammatory disease, such as abscess or cellulitis, various 

modalities of diagnostic imaging and blood testing were performed to explore the causes of the clinical 

symptoms. Panoramic radiography revealed horizontal impaction of the right third molars in both jaws 

(Fig. 2). Radiolucency around these teeth suggested the possibility of inflammatory change. However, 

imaging findings gave a markedly different impression from the clinical presentation. Even though EESP 

on the right side was also observed as an incidental finding, no other findings supported the severe 

clinical findings. Helical CT was therefore performed the same day. On the CT soft-tissue algorithm, a 

very high-density structure measuring approximately 12×7×6 mm in size and showing CT attenuation of 

1000~1700 Hounsfield units was identified in subcutaneous tissue of the right antero-inferior 

submandibular region (Fig. 3a,b). Continuity of the superficial layer of the deep cervical fascia was 

abrogated close to the structure. The surrounding subcutaneous tissue displayed diffuse soft-tissue density 

with swelling. The EESP measured more than 6.4 cm in 3-dimensional (3D) length (Fig. 3c). The imaging 
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diagnosis was migration of a submandibular gland sialolith to subcutaneous tissue with purulent 

submandibular sialadenitis, complicated by Eagle syndrome. White blood cell count (12.7 103/l; 

normal, 3.3–8.6 103/l), C-reactive protein concentration (0.95 mg/dl; normal, 0.00–0.14 mg/dl)) and 

neutrophils (76.6%; normal, <74%) were abnormal. Blood pressure (185/109 mmHg) and hemoglobin 

A1c (9.2%; normal, 4.9–6.0%) were also high. These values were indicative of purulent inflammation and 

diabetes. As an emergency antiphlogistic operation, extra-oral anti-inflammatory surgery was performed 

under intravenous sedation. Local anesthesia was administered around the abscess and an incision was 

then made using a Noll scalpel. The calcified structure was removed from the subcutaneous tissue with 

the aid of forceps, then a rubber drain was placed (Fig. 4). The next day, contrast-enhanced CT (CE-CT) 

was added to reconfirm the extent of inflammation. We noticed that CT imaging depicted the EESP close 

to the submandibular gland and the inside of the right parapharyngeal space (Fig. 5). No evidence 

suggestive of communication with the oral cavity was apparent. Specimen was extracted to pieces, and it 

was finding as sialolith (Fig. 6). 

After surgical treatment, the patient showed an uneventful recovery with no symptoms of Eagle 

syndrome, such as neural pain in the cervical region, otalgia or foreign body sensation in the pharynx.  

 

Discussion 

Sialolithiasis is not unusual as a salivary gland disease. Salivary stagnation, increased alkalinity of 
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saliva, infection, inflammation or physical trauma to a salivary duct or gland all contribute to a 

predisposition toward calculus formation [9,10]. This condition appears to most frequently involve the 

submandibular gland system, with 80–90% arising in Warthon’s duct, an extraparenchymal salivary duct 

[11]. The frequency is much lower in the intraparenchymal ductal system than in extraparenchymal ducts. 

In any case, sialolith found outside the cervicofacial compartment and deviating from the submandibular 

gland systems with cervico-facial fistulae is extremely rare. Indeed, Kumar et al. [8] identified 200 

patients evaluated over 6 years for cervico-facial fistulae, and found only 1 patient (0.5%) with definitive 

submandibular gland sialolithiasis. 

The most likely cause of cervico-facial fistulae may be serious dental infection, such as soft-tissue 

infection caused by pericoronitis. In the present case, we suspected severe suppurative infection 

secondary to pericoronitis of a horizontally impacted wisdom tooth based on the clinical presentations 

and medical history, but CT suggested that this lesion was not due to serious dental infection. No 

evidence of acute osteomyelitis or periosteal reaction was seen around the nearby wisdom tooth. 

Cervico-facial sialo-fistulae related to salivary gland involvement are uncommon, but submandibular 

gland sialo-fistulae related to sialolithiasis have been reported on occasion. A review of the English 

literature over the last 20 years (1998 to 2018) identified 18 cases with or without descriptions of imaging 

modalities. Those cases can be classified into four types from the drainage routes: sialo-oral fistula 

[12-17]; sialo-cutaneous fistula [18-24] (Table); sialo-pharyngeal fistula [25,26]; and a complicated type 
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with sialo-oro-cutaneous fistula [27]. Sialo-oral fistulae are not particularly remarkable, given the location 

of Wharton’s duct, in which submandibular gland sialolithiasis occurs most frequently. The proximity of 

the mucosa of the oral floor and Warthon’s duct, and the presence of the mylohyoid muscular sling 

intervening between Warthon’s duct and the cervical skin, makes the floor of the mouth a much more 

likely point of egress for submandibular sialoliths. If the size of the sialolith in recurrent sialodochitis 

reaches a point where the duct can no longer expand, a sialo-oral fistula will form, and some part of the 

sialolith will perforate into the oral cavity[15]. Consequently, the calculus is often excreted in close 

proximity to the natural orifice. On the other hand, submandibular sialolith-associated fistulae to other 

cervicofacial compartments (e.g., subcutaneous, parapharyngeal space and oropharyngeal region) much 

less common. In this review, sialo-cutaneous fistulae were seen in 9 cases (including a case of 

sialo-oro-cutaneous fistula), but only three cases demonstrated the fistulous tract on radiological imaging 

[18-24, 27] (Table). Sialo-pharyngeal fistula to the parapharyngeal space or oropharyngeal region is the 

least frequent specific form. Panuganti et al. [26] reported a sialolith extruded from the submandibular 

gland and probably migrating to the tonsillar fossa, creating a fistulous tract between the two regions. 

They favored chronic submandibular sialadenitis and pressure from the submandibular gland as the key 

etiological factors in that sialo-pharyngeal fistula. Pirkl et al. [25] also reported a case with the fistulous 

tract extending from the submandibular gland towards the lower tonsillar pole. Although only a few cases 

have involved the accessory duct of the submandibular gland to date [25, 28-30], Pirkl et al. demonstrated 
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the opening of the accessory salivary duct of the submandibular gland at the level of the lower tonsillar 

pole during tonsillectomy, and concluded that salivary stasis in the tonsillar tissue had resulted in 

formation of a tonsillolith resembling a sialolith. 

The present case corresponds to the sialo-cutaneous fistula, complicating the interested findings to 

the parapharyngeal space on CT. In the usual sialo-cutaneous types, an almost 100% sialolith has been 

found in the submandibular gland (Table), but the present case described a sialolith in subcutaneous tissue 

with expected spontaneous elimination while demonstrating a new tract of sialolithic migration to 

subcutaneous tissue on CT findings (Fig. 3). CT also described an unclear upper margin of the 

submandibular gland to the parapharyngeal space, which appeared obstructed with a localized area of 

poor contrast enhancement (Fig. 7). It is easy to explain the sialolith migrating along the surrounding 

abscess from a purulent, inflamed submandibular gland to subcutaneous tissue, while we suspect that 

other factors may have contributed to the unfamiliar image findings close to the parapharyngeal space, 

which seems to be a trace of fistulous tract. 

Actually, in this case, the EESP measured more than 6.4 cm in 3D-length, well above the 3 cm of 

the upper normal boundary value, and was coincidentally identified only on the same side as the fistula 

during imaging [31-33]. The relationship between sialo-parapharyngeal fistula formation and the EESP is 

interesting from the perspective of pathogenesis. In this case, the acute symptoms began a few weeks 

before presentation, although the salivary stone had already reached about 12 mm in maximal diameter, 
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deviating from the submandibular gland or duct. Calculus is reportedly considered to enlarge at a rate of 

approximately 1–1.5 mm/year [34]. In this case, we could assume that a small calculus might grow slowly 

over 10 years. Indeed, the patient reported sometimes feeling discomfort, such as a foreign body sensation 

with repeated swelling, in the submandibular region and other symptoms from more than 5 years earlier. 

Swelling of the submandibular gland is speculated to repeat with chronic recurrent inflammation. As 

mentioned above, Panuganti et al. [26] favored chronic submandibular sialadenitis and pressure from the 

submandibular gland as one etiology of sialo-parapharyngeal fistula. Chronic sialadenitis and 

pressure-induced necrosis/ischemia caused by long-term sialolithiasis lead to creation of a fistulous tract 

by inducing suppurative infection. In addition, the possibility that EESP represented one trigger of 

blast-crisis cannot be ruled out. The lower margin of the parapharyngeal space can be approximated as 

being at the upper level of the submandibular gland and an anomaly in this space or the ambient 

environment might depress the submandibular gland [35]. A normal styloid process does not reach the 

upper level of the submandibular gland, but an appreciation of the regional anatomy shows that the 

medial surface of the submandibular gland in its posterior part is directly related to the stylohyoid 

ligament. Fanibunda et al. [36] reported an unusual case in which a calcified, elongated styloid process 

laterally displaced the submandibular gland with discomfort and swelling in the submandibular region, 

with the gland intermittently increasing in size and subsiding over several days. This means that EESP 

can potentially impinge on adjacent structures, causing pressure symptoms resulting in intermittent 
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obstruction of the salivary gland system [37]. At least three potential etiologies of styloid process 

ossification have been proposed: post-traumatic healing; metaplastic changes involving a 

mechanical/traumatic stimulus; and congenital elongation [38]. The unusual presenting features in our 

case appear to be dictated more by the elongated direction and shape than by the size. With chronic, 

recurrent submandibular gland sialadenitis over many years from the onset of disease, EESP may feature 

in the unusual direction along the lower part of the parapharyngeal space and the medial surface and 

upper margin of the enlarged submandibular gland (Fig. 8). That is, the EESP may have been sufficient to 

mechanically compress the chronic-enlarged submandibular gland. Although parotitis inducing the onset 

of Eagle syndrome has been reported [39], the relationship between submandibular gland sialadenitis with 

sialolith and the EESP does not appear to have been examined. Consequently, EESP should be considered 

a possible trigger for persisting recurrent inflammation over a long period of time and blast-crisis, 

although the condition would likely be worsened by concomitant diabetes as in our case (Fig. 9).  

In summary, sialo-cutaneous fistula accompanied by sialo-parapharyngeal-like fistula is a very rare, 

especially when sialolith is found in the subcutaneous tissue, but noteworthy complication of SMG 

sialolithiasis and sialadenitis. Discussing the etiology of salivary gland obstruction over a long period of 

time, and chronic submandibular sialadenitis-induced sialolith formation or sialolith-induced chronic 

submandibular sialadenitis and its acute transformation, EESP should also be considered as a contributing 

cause, based on the matching of the macro-anatomy and findings from CT. And we would like to present 
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this case to readers as a topic for future research. 
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Legends for Table and Figures 

 

Table. 

Summary of reports of sialo-cutaneous fistulae associated with submandibular gland sialolith in the 

literature 

 

Figure 1. 

Extraoral photograph at initial visit showing the discharge of pus in the right anterior-inferior 

submandibular region. (a) Volume rendered shaded surface display reformat of three-dimensional CT 

reveals abnormal skin surface in the right anterior-inferior submandibular region with fatty face. (b) 

 

Figure 2. 

Initial panoramic radiograph at initial visit showing horizontal impaction of the right third molar tooth of 

both jaws, complicating an enlarged and elongated styloid process (EESP) on the same side. 

 

Figure 3. 

CT soft-tissue algorithm shows a high-density structure (arrowhead) in the right subcutaneous tissue 

demonstrating a fluid tract (arrow) from the right submandibular region. (a, b)  An EESP measuring 6.43 
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cm in 3-dimensional length is evident on the right side. (c) 

 

Figure 4. 

Intraoperative images showing a removed calcified mass.  

 

Figure 5. 

Positional relationship between the right submandibular gland and the tip of the EESP (large white 

arrowhead) on contrast-enhanced CT.  

Small black arrowheads indicate the medial margin of the submandibular gland. 

 

Figure 6. 

Histopathological finding with H-E staining.  

Eosinophilic calcification with lamellary structure, and necrotic tissue, can be observed, and it’s finding 

as sialolith. 

 

Figure 7. 

CT soft-tissue algorithm cannot capture the outline of the right submandibular gland, unlike the left-side 

gland, but shows the tip of the EESP very close to the part equivalent to the original upper position of the 



 

20 

right submandibular gland (broken line). (a, b)  Contrast-enhanced CT shows a sausage-string 

appearance (arrow) in the part equivalent to the original upper position of the right submandibular gland 

(broken line). (c) 

 

Figure 8.  

The tip of the EESP (arrowhead) is very closed from the posterior upper side to the inner side of the 

submandibular gland and is bent inward along it with 3D image (a) and volume renderings (b-e) using 

Aquarius NET (Tera Recon Inc., Tokyo Japanese branch) . 

 

Figure 9. 

Background from disease onset 

 



 

 

 

  



 

 

 



 

 

 

 

 



 

 

 

 



 

 


