
Fig. 1. Photograph of patient at presentation.
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Clinical Presentation: A 54-year-old female patient pre-

sented with an asymptomatic swelling of 3 months’ duration

after dental extractions (Figure 1). The patient remembered hav-

ing facial asymmetry 2 years before the dental extractions. The

patient showed a cooperative attitude and consented to having

laboratory tests and imaging performed. Clinically, there was an

intraoral blue, solid, and diffuse swelling, with intact overlying

mucosa (Figure 2).

The panoramic radiograph showed a relatively well-defined

multilocular radiolucency extending form the area of the missing

mandibular permanent right first molar anteriorly, toward the

posterior part of the mandibular ramus posteriorly, past the nor-

mal location of the inferior dental canal, which was not seen in

the radiograph (Figure 3). The radiolucency was clearly demar-

cated toward the anterior part of the right-hand side of the mandi-

ble but less so in the posterior and superior margins of the

radiolucency. Inferiorly, the radiolucency extended toward the

lower border of the body of the mandible. The inferior cortex

appeared sound, and no periosteal reaction was detected. In addi-

tion, the area of the missing mandibular permanent right first

molar appeared punched out, and there was loss of trabeculation

anterior to the main radiolucent area and posterior to the right

mental foramen. Close to the ascending ramus of the mandible, a

soft tissue shadow accompanied by irregular radiolucent specks

and trabeculae was seen.

On the panoramic radiograph taken 2 years before the dental

extractions, root canal fillings were evident. There was no visible

radiolucency, but there were signs of condensing osteitis (Figure 4).

Aspiration of the swelling yielded blood, and an incisional

biopsy specimen (Figure 5) showed significant bleeding.



Fig. 2. Clinical photograph showing the intraoral appearance

of the lesion. The swelling has a bluish color with intact oral

mucosa.

Fig. 3. Panoramic radiograph showing a multilocular radio-

lucency on the right-hand side of the mandible.

Fig. 4. Panoramic radiograph 2 years before dental extrac-

tions showing no signs of radiolucency on the right-hand side

of the mandible.

Fig. 5. Clinical photograph of the intraoral view of the lesion

after performing incisional biopsy.
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Differential Diagnosis: The differential diagnosis of an

expansile mandibular radiolucency with swelling includes odon-

togenic and nonodontogenic lesions. Among odontogenic

lesions, ameloblastoma, odontogenic keratocyst (OKC), and

odontogenic myxoma were considered. Other less likely differ-

ential diagnoses included giant cell lesions and bone cysts, as

well as connective tissue neoplasms.
Fig. 6. Photomicrographs of the lesion at£ 100 (A),£ 200 (B), and

and myoepithelial cells with angular nuclei and scant cytoplasm.
Ameloblastoma is a benign odontogenic epithelial neoplasm

and should be the first lesion to be considered in the differential

diagnosis of expansile posterior mandibular radiolucencies.1,2

Excluding odontomas, ameloblastomas account for approxi-

mately half of central odontogenic tumors. Eighty percent of

ameloblastomas arise in the mandible, and nearly half of them

arise in the posterior mandible. This lesion occurs over a wide

age range but most commonly in patients in their fifth to sixth

decades of life.3

Odontogenic myxomas are benign mesenchymal odonto-

genic tumors, which are also known to cause bony expansion, to

arise in the posterior mandible, and to occur in patients in their

third decade of life.4

OKCs are developmental odontogenic cysts that most com-

monly arise in the mandible, and almost half of those arise in the

posterior region of the mandible. OKCs most commonly occur in

the second to third decades of life, although a second peak in the

sixth to seventh decades is also reported. However, they do not

usually cause bony expansion.5

Central giant cell granulomas usually arise from the anterior

part of the mandible, and bone cysts, such as solitary and aneu-

rysmal bone cysts, tend to occur in a younger age group. Connec-

tive tissue neoplasms, such as haemangiomas and, rarely,

schwannomas, can arise in the posterior mandible.6,7

Diagnosis: Microscopically, basophilic cells with a cribri-

form pattern and cystic spaces were noted (Figure 6). Evidence

of recent hemorrhage was also seen. In other regions, we could

see a further population of epithelial basaloid cells and myoepi-

thelial cells with a classic cribriform pattern in a dense fibrous
£ 400 (C) magnification, showing hyperchromatic epithelial
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dense connective tissue with blood vessels, recent hemorrhage

and bone. The epithelial cells were either hyperchromatic basa-

loid cells with scant cytoplasm or cells with clear cytoplasm.

An immunohistochemical panel was performed to arrive at a

more definitive diagnosis. Cytoplasmic positivity for cytokeratin 7,

intense cytoplasmic calponin positivity in the myoepithelial cells,

cytoplasmic positivity for S-100, and cytoplasmic and membranous
Fig. 7. Photomicrographs of the immunohistochemistry

panel at£ 200 and£ 400 magnification. Cytoplasmic posi-

tivity for cytokeratin (CK) 7 (A, B), intense cytoplasmic cal-

ponin positivity in the myoepithelial cells (C, D),

cytoplasmic positivity for S-100 (E, F), and cytoplasmic and

membranous CD-117 reactivity can be seen (G, H). Nuclear

p63 (I, J) and p40 (K, L) expression can also be noted.
CD-117 reactivity was seen. Nuclear p63 and p40 expression was

also noted (Figure 7).

The clinical and radiographic features, including the absence

of extraosseous neoplastic salivary tissue, intact overlying

mucosa, and cortical plate, indicated an intraosseous neoplasm.

On the basis of histology and immunohistochemistry (IHC)

results, our final diagnosis was an intraosseous biphasic malig-

nant salivary gland tumor, consistent with adenoid cystic

carcinoma.

Management: The treatment consisted of hemimandibulec-

tomy with neck dissection (Figure 8). Fifteen lymph nodes were

found to be negative for neoplasia, and the submandibular sali-

vary gland was free of neoplastic tissue.

After the surgery, the patient was followed up for 6 months

(Figure 9). The only complication was an infection, which

resolved with antimicrobial therapy. No metastases were found

when tumor metastasis tracking was performed.

Discussion: Intraosseous carcinomas involve bone and

bone marrow space and are not derived from surface epithelium

invading bone.8 Primary intraosseous squamous cell carcinomas

represent the majority of intraosseous carcinomas and most com-

monly arise from odontogenic cysts.8

The most common primary intraosseous salivary gland car-

cinomas (PIOSGCs) are primary intraosseous mucoepidermoid

carcinoma, accounting for more than two-thirds of PIOSGCs,

followed by primary intraosseous adenoid cystic carcinoma

(PIACC), which accounts for nearly one-third of PIOSGCs, and

adenocarcinomas not otherwise specified and others.9 The origin

of intraosseous salivary gland tissue remains a matter of debate.
Fig. 8. Hemimandibulectomy and neck dissection specimen.



Fig. 9. Postoperative photograph of the patient.
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It is not known whether such tissue originates from ectopic sali-

vary gland tissue or metaplastic odontogenic epithelium.9 How-

ever, Li et al.10 showed that PIACC and adenoid cystic

carcinoma (ACC) have similar MYB gene abnormalities, sug-

gesting that PIACCs may originate from ectopic intraosseous sal-

ivary gland tissue.10

There are several reports, including a few case series with

literature reviews, of PIACC.9-11 PIACC has a predilection for

the mandible—particularly the body and the ramus—rather than

the maxilla, and most patients present with pain, swelling, and

trismus, but some may also present with numbness and tooth

mobility.9-11 PIACC occurs over a wide age range from the third

through the ninth decades of life.9,11 PIACC may present as mul-

tilocular radiolucencies with ill-defined borders9; however, in the

current case, most areas had well-defined borders.

The histopathologic picture of PIACC is similar to that of

ACC, showing hyperchromatic basophilic cells arranged in crib-

riform, tubular, or solid patterns.12 In the present case, the cribri-

form pattern was the predominant pattern, with areas of clear

cell change.

The histologic differential diagnosis of ACC may include

polymorphous adenocarcinoma, pleomorphic adenoma, and

basal cell neoplasms.13 However, with the characteristic cribri-

form histology and with the aid of IHC, a diagnosis of PIACC

was made in the present case.

The immunohistochemical profile of PIACC is similar to

that of ACC. Although most of the IHC markers are not specific

and have variable expression patterns, they are essential for

arriving at a diagnosis. ACC shows strong cytokeratin 7 positiv-

ity. In addition, most ACCs show membranous and cytoplasmic

CD-117 reactivity, which may point to a diagnosis of ACC and

rule out other neoplasms with myoepithelial components.13,14

The myoepithelial components of ACC, however, show reactiv-

ity to p63, calponin, and S-100 protein, although the latter may

be weak and patchy.13 Recent studies have shown that the p63/

p40 profile is particularly useful in differentiating ACC from

polymorphous adenocarcinoma and pleomorphic adenoma.15,16

Although p63 antibody recognizes both isoforms, p40 is used to

detect changes in p63 and is a better indicator of myoepithelial

differentiation.15,16 Approximately 90% of ACCs show reactiv-

ity to both p63 and p40, whereas almost all polymorphous adeno-

carcinomas show only p63 reactivity and are negative for

p40.15,16 MYB protein reactivity on IHC has also been shown to

be an accurate and specific diagnostic marker for ACC.10,15,16 In
addition to IHC for MYB protein, MYB gene rearrangements,

including fusion with NFIB gene, can be demonstrated by fluo-

rescent in situ�hybridization (FISH). In their recent report, Li et

al. showed a high extent of MYB protein expression on IHC, in

addition to MYB gene abnormalities, by using FISH in all 4 of

their PIACC.10

The reported 5-year survival rate of patients with ACC is

80%, but the 10-year survival rate can be as low as 50%.12,17

Negative prognostic factors include age, perineural invasion in

large nerves, surgical margins, tumor stage, and lymph node

metastasis.12 Patients with ACC treated with radical surgery and

adjuvant therapy have shown better outcomes.12,17

Data regarding the prognosis of patients with PIACC are

limited. There is no follow-up information in many cases.

According to the more recent reviews and including the present

case, the follow-up periods range from 5 months to 14 years with

nearly one-fourth of patients being disease-free at follow-up, and

greater than 20% having metastasis, mainly to the lung.10,11

In conclusion, PIACC is rare. The patients frequently pres-

ent with swelling, lower lip numbness, and pain. Radiographi-

cally, the lesions appear predominantly as ill-defined

multilocular radiolucencies but can also have well-defined bor-

ders. Diagnosis can be made by using histopathologic examina-

tion, which can be aided by IHC showing a high extent of MYB

protein expression, positive p63/p40 profile, and CD-117 reactiv-

ity. Additionally, MYB gene abnormalities can be detected by

using FISH. Because of the poor long-term survival rates, multi-

modal treatment and long-term follow-up are recommended by

most authors.
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Clinical Presentation: A 57-year-old female presented to

an oral surgeon with recurrence of an asymptomatic, slowly

enlarging, firm swelling involving the anterior maxillary gingiva.

Six excisional biopsies had previously been performed by several

different clinicians over the preceding decade. The histologic

diagnoses included multiple diagnoses of fibrous epulis and

peripheral ossifying fibroma. The patient had no contributory

medical history. Extraoral examination was unremarkable.

Intraoral examination showed a 2.0£ 1.5£ 1.5 cm sessile nodu-

lar mass involving the buccal and palatal attached gingiva and

extending from the extraction site of right maxillary central inci-

sor to the interdental papilla between the left maxillary central

and lateral incisor (Figure 1). The affected area showed normal

mucosal coloration with a stippled surface texture. There was no
apparent ulceration, hemorrhage, or exudate associated with the

lesion. The left maxillary lateral incisor was noted to be dis-

placed coronally and buccally compared with the contralateral

lateral incisor. All remaining maxillary teeth were confirmed to

be vital. Periapical radiographs showed generalized alveolar

bone loss. In the area of the lesion, the alveolar crest mesial to

the left maxillary central incisor approximated the level of the

central incisor’s cementoenamel junction, which was consider-

ably higher than the overall alveolar crest height of the adjacent

maxillary teeth. At the superior aspect of the bony crest, faint spi-

cules were identified. A diagonal, linear radiolucency was pres-

ent just inferior to the crest of bone (Figure 2). There was no

obvious cortical erosion or thickening of the soft tissue shadow

in the area of the lesion. No widening of the periodontal ligament

(PDL) spaces or loss of lamina dura was identified. There was no

displacement or resorption of tooth roots; however, the left max-

illary lateral incisor appeared to be displaced coronally. Several

teeth showed evidence of previous endodontic treatment and res-

toration with porcelain crowns.

Differential Diagnosis: The clinical presentation of a ses-

sile, smooth-surfaced, normocolored nodule involving the gin-

giva suggested that the lesion was composed of tissue(s) located

below the epithelial surface. Therefore, the differential diagnosis

included reactive and neoplastic proliferations of mesenchymal

tissues typically located below the surface epithelium in the gin-

giva. The differential diagnosis list included common gingival

reactive connective tissue lesions: peripheral fibroma, pyogenic

granuloma, peripheral ossifying fibroma (POF), and peripheral

giant cell granuloma (PGCG), as well as uncommon benign mes-

enchymal neoplasms or tumor-like conditions, such as neurofi-

broma, schwannoma, and vascular malformation. Moreover,

given the location, a peripheral odontogenic tumor was also

included in the differential diagnosis list.

Fibroma is the most common reactive proliferation or

“tumor” of the oral cavity and represents a focal hyperplasia of

fibrous connective tissue in response to chronic irritation or

trauma.1,2 This lesion most commonly occurs at the level of the

occlusal plane in the buccal mucosa; however, the gingiva is also

a possible location. A typical fibroma presents as a well-defined,

pink, smooth-surfaced, sessile nodule of fibrous consistenty.3

Pyogenic granuloma represents an exuberant, hypervascular pro-

liferation of granulation tissue in response to low-grade irritation

or trauma.4 Clinically, it appears as a rapidly growing smooth or

lobulated erythematous mass that is usually painless, bleeds eas-

ily, and most commonly involves the gingiva.2 PGCG is another

common reactive lesion of the oral cavity that occurs exclusively

in the gingiva or the edentulous alveolar ridge. This lesion usu-

ally appears as a red-blue or purple nodule that might be sessile

or pedunculated. The average age at onset for PGCG is 46 years,

and a recurrence rate of 17.5% has been reported.5 Finally, POF

completes the list of the 4 most common reactive localized over-

growths of the gingiva. POF is believed to originate from the

periodontal ligament; consequently, it occurs exclusively on the

gingiva. It shows a predilection for females in the second decade

of life and tends to occur in the maxilla, particularly the inci-

sor�cuspid region.6 The POF usually appears as a sessile or

pedunculated nodule that varies in color from pink to red and

usually exhibits an ulcerated surface.7 Although these lesions are

usually less than 2 cm in diameter, rare “giant” POFs measuring

greater than 2.5 cm and causing displacement of teeth have been

described.8 Furthermore, recurrences have been reported for

POFs, and the recurrence rate has been estimated to be around
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