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CLINICAL PATHOLOGIC CONFERENCE

CASE 4: RECURRENT GINGIVAL GROWTH
IN THE ANTERIOR MAXILLA Amanda Gruza,
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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



Fig. 1. (A) Intraoral examination showed a normocolored

sessile mass involving the buccal attached gingiva extending

from the extraction site of tooth #8 to the interdental papilla

between teeth #9 and #10. (B) There were focal areas of mild

erythema involving the extraction site of tooth #8 and the

buccal gingival margin of tooth #9. (C) The mass also

extended to the mesial aspect of tooth #9 and the palatal gin-

giva.

Fig. 2. Periapical radiographs showing generalized alveolar bone lo

compared with the alveolar crest level of adjacent maxillary teeth.

ABSTRACTS OOOO

e138 October 2019
8% to 16%. The recurrence may be caused by incomplete

removal of the lesion or failure to eliminate potential local irri-

tants. Furthermore, it has been generally recommended that the

surgical excision of a POF should include underlying periosteum

and affected PDL to decrease the likelihood of a recurrence.6,7

Although these 4 reactive proliferations are very common on the

gingiva, the fact that the lesion in the present case appeared nor-

mal in color and not conspicuously inflamed made a pyogenic

granuloma or a PGCG an unlikely diagnosis. A fibroma was also

considered unlikely, given the numerous recurrences of the

lesion. In contrast, occasional POFs have been reported to recur

multiple times. Furthermore, it is plausible that given the loca-

tion of this particular lesion, the previous excisions had been too

conservative in an attempt to avoid creating a gingival defect

and, consequently, failed to completely remove the underlying

reactive PDL.

Because the lesion was overlying the area of the incisive

canal and clinically appeared to be mesenchymal in nature,

benign peripheral nerve sheath tumors, such as a neurofibroma

or schwannoma, and a vascular malformation (VM) were also

considered. Oral neural lesions are rare, representing only 0.2%

to 0.6% of the total cases received by oral pathology biopsy serv-

ices.9-12 Oral neural lesions are more commonly seen in females

and tend to affect patients age 43.3 years on average.12 The

tongue, palate, gingiva, and lips are among the most commonly

involved oral sites.9,11,12 In fact, 2 case series found that gingiva

and the alveolar mucosa were the most frequent intraoral sites

affected by neurofibromas.12,13 Neurofibroma is the most com-

mon type of intraoral peripheral nerve sheath tumor and may

occur as a solitary lesion or as multiple lesions associated with

neurofibromatosis type I.10,12,13 It is an unencapsulated tumor

consisting of a mixture of Schwann cells, perineurial cells, and

fibroblasts.14 Oral neurofibromas typically appear as a slow-

growing, painless, pale pink, and nonulcerated nodules or

masses.12,15-17 Schwannomas or neurilemmomas are benign neu-

ral neoplasms arising from Schwann cells. Although these

tumors are rare, one-fourth to one-half of the cases occur in the

head and neck region.12 The lips and the tongue are the sites of
ss. In the area of the lesion, the alveolar crest appeared higher



Fig. 3. Incisional biopsy. (A) Nodular fragment of mucosa

showing a fibrous connective tissue proliferation containing

irregular trabeculae of bone involving the deep biopsy margin

(original magnification£ 40). (B) Small trabeculae of woven

bone with minimal osteoblastic rimming surrounded by a

moderately cellular fibrous stroma (original magnifica-

tion£ 200). (C) Focally, the fibrous spindle cell stroma

became more cellular and assumed a fascicular growth pat-

tern. Occasional atypical, enlarged and hyperchromatic

nuclei were identified (original magnification£ 200).
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predilection for this neural tumor, which typically presents as a

well-defined, painless, and slow-growing mass.12,18 Both neuro-

fibroma and schwannoma are treated with surgical excision, and

recurrence is rare.13,18

VMs are present at birth and are slow growing, infiltrative,

and even destructive. In contrast to hemangiomas of infancy,

which grow rapidly in the first 6 months of life and then start to

involute over several years, VMs do not regress and continue to

expand with time.19,20 In the current case, the patient was

57 years of age. If the lesion was indeed vascular in nature, it

would more likely represent a VM rather than a true hemangi-

oma. VMs are irregular vascular networks, which are classified

according to their particular blood vessel type. Clinically,

depending on the depth of the abnormal vasculature, VMs may

appear normal in color or exhibit a bluish or deep-purple discol-

oration. The lesions fill with dependency and are compressible.

VMs are usually ill-defined lesions, and their true extent is diffi-

cult to determine intraoperatively because of bleeding; hence,

their treatment is usually a challenge and often requires a multi-

disciplinary approach and more than one treatment modality,

which may include surgery,Neodymium-doped Yttrium Alumi-

num Garnet laser therapy, and/or sclerotherapy.20,21

Peripheral odontogenic tumors are rare gingival lesions, rep-

resenting 0.5% of specimens received by oral pathology biopsy

services and 1.5% of all gingival lesions.22-24 Of all odontogenic

tumors, odontogenic fibroma, ameloblastoma, and calcifying

odontogenic cyst are the most common to occur in the gingival

soft tissues.22,24 Clinically, these tumors occur in patients in the

fourth through seventh decades of life, exhibit a predilection for

the incisor/canine and premolar regions of the mandible, and typ-

ically mimic common gingival reactive lesions, such as a fibroma

or pyogenic granuloma.22,24 Peripheral odontogenic tumors are

usually treated appropriately with local surgical excision, and

these tumors in general exhibit an innocuous biologic behavior,

even in the case of a peripheral ameloblastoma.25,26 Indeed,

peripheral ameloblastomas show a much lower recurrence rate

compared with intraosseous ameloblastomas.27 Although it is

widely accepted that these tumors also exhibit benign clinical

behavior, a few studies have demonstrated a significant recur-

rence rate for peripheral odontogenic fibromas, which, in one

large case series study, was as high as 50%.28,29

Given the fact that the current lesion had recurred several

times, a low-grade malignancy that was initially misdiagnosed

was also entertained as a diagnostic possibility. Although both

the clinical and radiographic features of the lesion were not

overtly ominous indications of a malignancy, the higher level of

the alveolar crest in the mesial aspect of tooth #9 compared with

the alveolar crest level of all the surrounding maxillary teeth

raised the concern that the lesion could represent a bone-forming

tumor, particularly parosteal osteosarcoma. Parosteal osteosar-

coma is a low-grade, surface (juxtacortical) variant of osteosar-

coma, which is extremely rare in the jaws.30 This specific type of

osteosarcoma shows a slight male predilection, and there is

nearly equal distribution between the maxilla and the mandible.

It appears radiographically as a well-defined opaque mass that is

attached to the cortical bone by a short pedicle.31 The clinical

presentation is usually of a painless, firm swelling, which, on

occasion, may become ulcerated.32 Histopathologically, it typi-

cally appears as irregular bone trabeculae intermixed with a spin-

dle cell stroma showing minimal atypia and rare mitotic figures.

Because of the bland histopathologic, clinical, and radiographic

appearances, it is quite common for these lesions to be
misdiagnosed initially as benign lesions.31 Parosteal osteosar-

coma of the jaws seems to behave in a manner similar to its long

bone counterpart, growing slowly and showing minimal potential

for metastasis; however, it does tend to recur after a simple local

excision.32

Diagnosis: Incisional biopsy was completed by the oral sur-

geon and the sample submitted for histologic examination. The

1.7£ 1.4£ 1.3 cm portion of soft tissue was processed routinely

and stained with hematoxylin and eosin. At low power, the speci-

men showed unremarkable gingival mucosa overlying fibrous

connective tissue proliferation containing fragments of bone that

involved the deep biopsy margin (Figure 3A). Higher power

showed fragments of woven bone with minimal osteoblastic rim-

ming, surrounded by a moderately cellular fibrous spindle cell



ABSTRACTS OOOO

e140 October 2019
stroma with minimal vascularity and no extravasated blood or

giant cells (Figure 3B). No odontogenic epithelium was identi-

fied, and there was minimal osteoid production. Focally, the

fibrous spindle cell stroma produced a storiform to fascicular

growth pattern with rare cells showing enlarged, pleomorphic,

and hyperchromatic nuclei (Figure 3C). Mitotic figures were

inconspicuous. Mouse double minute 2 homolog (MDM2;

Figure 4A) and special AT-rich sequence-binding protein 2

(SATB2; Figure 4B) immunohistochemical stains were com-

pleted and both showed diffuse nuclear positivity. Fluorescence

in situ hybridization confirmed the MDM2 gene amplification

and led to a diagnosis of low-grade osteosarcoma, parosteal

subtype.

Management: Surgical workup, including helical com-

puted tomography and magnetic resonance imaging, could not

detect the small tumor focus. No metastases were identified. The

patient underwent a partial maxillectomy of the anterior premax-

illa, with radial forearm flap reconstruction. Microscopic exami-

nation of the resection specimen confirmed destructive and

infiltrative spindle cell proliferation involving the alveolar bone

of the premaxilla consistent with low-grade osteosarcoma, paro-

steal subtype (Figure 5A). Foci of osteoid production

(Figure 5B) and increased cellularity (Figure 5C) were identified

throughout the specimen. Mitotic figures remained inconspicu-

ous, and necrosis was not identified. After 6 months of follow-

up, the patient remained disease free, with excellent healing of

the surgical site and no evidence of local recurrence or distant

metastases.

Discussion: Osteosarcoma, a malignant neoplasm of

bone, is rare in the gnathic bones, constituting 5% to 13% of

skeletal osteosarcomas33-35 and 1% of head and neck malig-

nancies.34,36 The majority of osteosarcomas involving the
Fig. 4. (A) Immunohistochemical staining with MDM2 showed

diffuse nuclear positivity (original magnification£ 200). (B)

Immunohistochemical staining with SATB2 showed strong dif-

fuse nuclear positivity (original magnification£ 40).

Fig. 5. Resection specimen. (A) Destructive and infiltrative

spindle cell proliferation forming well-differentiated bone,

which is seen attached to the underlying alveolar bone cortex

by a stalk, consistent with surface low-grade osteosarcoma,

parosteal subtype (original magnification£ 20). (B) Areas of

irregular osteoid were seen throughout the lesion (original

magnification£ 100). (C) Significantly cellular areas show-

ing spindle-shaped cells with occasional enlarged, atypical

nuclei were seen (original magnification£ 400).
gnathic bones are high-grade types, with low-grade variants

occurring very rarely.35 Of the low-grade, well-differentiated

variants reported in the head and neck, intramedullary osteo-

sarcoma occurs more frequently compared with parosteal (jux-

tacortical) osteosarcoma.35 Low-grade osteosarcoma of the

gnathic bones occurs over a broad age range with most

reported cases occurring in the third and fourth decades.37,38

The mandible is affected more frequently compared with the

maxilla, and most present with longstanding, asymptomatic

swellings of the affected jaw.37,38 Because of their slow

growth, benign radiographic presentation, and well-differenti-

ated histologic appearance, these malignancies are often mis-

taken for reactive proliferations or benign neoplasms, such as

peripheral ossifying fibroma, osteomas, and benign fibro-
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osseous lesions of the jaw.32,34,35,39 MDM2 and CDK4 immu-

nohistochemical stains are useful in the differentiation of low-

grade osteosarcoma from benign lesions of the gnathic

bones.40,41 Together, these stains show 100% sensitivity and

97.5% specificity for low-grade osteosarcoma of the gnathic

bones.41 In select cases, SATB2 can also be useful in confirm-

ing the osteoblastic lineage of the well-differentiated malig-

nant cell population.42-44 Wide surgical excision with

negative margins is the treatment of choice,35 resulting in a 5-

year survival rate of 80%.37 Positive margins after excision

have been associated with lesion recurrence.35 Currently,

there is no evidence to support the routine use of radiation

therapy and/or chemotherapy in the treatment of low-grade

osteosarcoma of the gnathic bones.35,37

Although diagnosis based on the clinical, radiographic, and

histologic features of low-grade osteosarcoma of the gnathic

bones can be very challenging, attention to subtle changes are

vital to the identification of this lesion. Multiple clinical recur-

rences of the same lesion are always a sign that the differential

diagnosis and treatment approach should be re-evaluated. Inter-

dental alveolar bone height that appears focally higher com-

pared with adjacent sites should alert the clinician to the

possibility of a lesion that may be causing deposition of calci-

fied material. Histologically, all lesions associated with spindle

cell proliferations should be thoroughly assessed for aggressive

growth patterns, areas of increased cellularity and any cellular

or nuclear pleomorphism.
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CLINICAL PATHOLOGY CONFERENCE CASE

5: BILATERAL MAXILLARY SINUS RESORP-
TIVE DISEASE WITH PALATAL ULCERATION

IN A 42-YEAR-OLD PATIENT Said-Al-Naief Nasser, DDS,
MS,a Capodiferro Saverio, DDS,b Tempesta Angela,
DDS,b Limongelli Luisa, DDS,b Mastropasqua Mauro
Giuseppe, MD,c Cascardi Eliano, MD,c Favia Gianfranco,
MD, DDS,b and Maiorano Eugenio, MD, MSc,
a Department of Integrated Biomedical and Diagnostic
Sciences, Oregon Health & Sciences University, School of
Dentistry and School of Medicine, Portland, OR, USA,
b Department of Interdisciplinary Medicine (DIM),
Complex Operating Unit of Odontostomatology, “Aldo
Moro” University of Bari, Bari, Italy, and c Department of
Emergency and Organ Transplantation (DETO),
Operating Unit of Pathological Anatomy, Aldo Moro
University, Bari, Italy

Clinical Presentation: A 42-year-old female presented

with bilateral periodontal swellings of 6 months’ duration in the

maxillary area palatal to the maxillary molar and premolar teeth.

The lesions had been treated by a general dentist as localized

periodontal disease, and because of local pain, root canal treat-

ment of tooth #2 was administered. As a result of medial expan-

sion of the lesions toward the hard palate (Figure 1) over the next

few months and the occurrence of pus-like discharge, orthopan-

tomography (Figure 2) and computed tomography (CT)

(Figure 3) were performed, and the examinations showed bilat-

eral lytic lesions of the hard palate involving the roots of teeth #

4 to #14, respectively. The patient was then referred to the Odon-

tostomatology Clinic of the University of Bari, where clinical

inspection confirmed the presence of bilateral and slightly ele-

vated, erosive lesions of the hard palate. In view of the radiologic

features, total body CT was performed, and no additional lesions

were identified. The remaining clinical history and laboratory

tests were noncontributory, with values within normal limits.

Differential Diagnosis: On the basis of the presenting signs

and symptoms, review of the medical history, and analysis of the

available information, including the clinical and radiographic

features, several entities were considered in the differential diag-

nosis of the current case.

The presence of an odontogenic infection with subsequent

maxillary sinus extension, also referred to as odontogenic sinusi-

tis, has been attributed to approximately 10% to 12% and up to

68% of all sinusitis cases.1,2 It has variable clinical and radio-

graphic features, ranging from minimal signs and symptoms

with focal inflammation and radiograph evidence of sinus lining

thickening (which can be further confirmed with advanced CT)

to severe, full-blown, and progressive rhinosinusitis, with poten-

tial progression to orbital cellulitis, blindness, meningitis, and

cavernous sinus fibrosis, among other complications.3 The

majority of cases of odontogenic sinusitis are triggered iatrogeni-

cally, secondary to injury of the mucoperiosteum and violation

of the Schneiderian membrane lining of the maxillary sinus, or

occur after dental procedures, such as extractions, implant place-

ment, sinus augmentation surgery, and orthognathic surgery,
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