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Carcinoma mistaken
 for periodontal disease: importance
of careful consideration of clinical and radiographic

findings
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Dentists must be vigilant in the search for signs and

symptoms of oral cancer in their patients. Failure to

recognize these features can be serious; however, the

low prevalence of oral cancer makes this encounter

infrequent for most dentists.1 Because the average

annual incidence of oral cancer in the United States is

estimated to be 12 per 100,000 population,2 every den-

tist is open to the probability of encountering patients

with this disease.

A complicating factor is that gingival carcinoma may

mimic a periodontal inflammatory lesion, and this may

lead to a delay in diagnosis and treatment. Diagnostic

delay (>1.5 months) and diagnosis at advanced stages

(T4 primary tumor) have been reported in 25% and 67%

of gingival cancers, respectively.3 Moreover, late diagno-

sis has been shown to impact approaches to the treatment

and prognosis of patients with oral cancer.4

We report 2 cases of gingival squamous cell carci-

noma masquerading as periodontal disease. This occur-

rence has been documented rarely in the literature.5-8

The findings reported in these 2 new cases emphasize

recognition of the clinical and radiographic features

and the importance of a thorough evaluation and biopsy

to rule out the possibility of unexpected disease in

patients whose conditions are resistant to standard peri-

odontal therapy.
CASE PRESENTATION
Case 1
A 64-year-old woman was referred to a periodontist for

evaluation of persistent deep probing depths on the pal-

atal aspect of the maxillary left central and lateral
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incisors. The patient reported continuous “mild dis-

comfort” in the area but did not report taking any pain

medication. The patient’s medical history was signifi-

cant for hypertension, cardiomyopathy, and a familial

history of breast cancer. The patient was a nonsmoker

and did not consume alcohol. Her past surgical history

included thyroidectomy, hysterectomy, and gastric

bypass. Her medications included pantoprazole, carve-

dilol, simvastatin, spironolactone, liothyronine plus

levothyroxine, multivitamins, and low-dose aspirin.

Six months before her visit to the periodontist, her

general dentist had referred her to an endodontist for

evaluation. That visit revealed previous adequate end-

odontic therapy on the right lateral and left central inci-

sors and normal vitality of the right central and left

lateral incisors. There was no tenderness on palpation

or percussion. A baseline periapical radiograph showed

mild interproximal bone loss around the left central

and lateral incisors without significant change in the

periapical bone (Figure 1A).

Clinical examination revealed 8- to 9-mm probing

depths and gingival inflammation on the palatal surface

of the left central and lateral incisors. The central incisor

was slightly supererupted and inclined facially, and

there was 3-4 mm of palatal gingival recession. The lat-

eral incisor responded normally to pulp testing. The

maxillary anterior teeth demonstrated fremitus and

Miller class I mobility. A periapical radiograph revealed

ill-defined bone loss around the left central and lateral

incisors (Figure 1B). In addition, recurrent carious

lesions were noted on the incisors and left canine. A

diagnosis of localized periodontitis was made, and the

patient was scheduled for scaling and root debridement.

At 4 weeks after scaling and root debridement, the

periodontal pocket depths, gingival inflammation, and

mobility had not resolved. The patient was then sched-

uled for a palatal open-flap procedure to investigate the

bony defect. During the open debridement surgery, sig-

nificant palatal and interproximal alveolar bone loss

were noted around the right central incisor and left

incisors and canine (Figure 2). No root fracture or cys-

tic lesion was detected.

The patient was referred back to her general dentist

for a prosthetic treatment plan. Because of the mobility
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Fig. 1. (A) Baseline periapical image shows intact laminae

durae and periodontal ligament spaces. (B) One-year follow-

up intraoral radiograph shows an area of ill-defined bone loss

around teeth 9 and 10. Note the loss of lamina dura between

the 2 teeth.

Fig. 2. Significant bone loss on the palatal aspect and

between teeth 9, 10, and 11 evident during the flap surgery.

Fig. 3. Occlusal view showing extensive tissue destruction

and necrosis between existing implants 7 and 10.
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of the teeth, recurrent caries, and existing bone defect,

the treatment plan included extraction of the involved

teeth, ridge augmentation, and implant placement. The

final prosthesis planned was an implant-supported

bridge.

Upon the patient’s return visit to the periodontist, the

involved teeth were extracted without complications.

Extraction sites were grafted using a mixture of autoge-

nous blood coagulum with freeze-dried bone allograft

and inorganic bovine bone material. The grafted area

was then covered with a titanium-reinforced expanded

polytetrafluoroethylene membrane. The mucoperios-

teal flap was coronally advanced, and primary closure

was obtained. The surgery occurred without complica-

tion, and a temporary acrylic removable prosthesis was

delivered. Two weeks later, the patient presented for
the postoperative visit with uneventful healing. At 8

weeks, the membrane was removed because of large

membrane exposure. All further follow-up visits

revealed normal healing.

Five months after extraction, the patient presented

for implant placement. Slight inflammation and tender-

ness were present at the surgical site. Purulence was

not noted. A mucoperiosteal flap was raised, and

implant osteotomy was prepared using the osseodensi-

fication technique with Densah burs. Zimmer implants

(3.7 £ 13 mm) were placed at the right central and left

lateral incisor sites using standard manufacturing pro-

tocols. During all follow-up visits after the implants

were placed, the patient continued to report pain and

tenderness. Gingival inflammation was noted, but no

signs of purulence were present. Five weeks postopera-

tively, the surgical site revealed wound dehiscence

covered with sloughing and necrotic tissue (Figure 3).

The existing implants were removed, and a biopsy was

obtained and submitted for histopathologic evaluation.

The biopsy specimen confirmed the presence of squa-

mous cell carcinoma (Figure 4). At that point, the

patient was referred to an oral and maxillofacial sur-

geon, who performed a partial maxillectomy. At the 6-

month follow-up visit, the patient was doing well, with

no clinical or imaging evidence of a recurrence.

Case 2
A 50-year-old man with a 30�pack-year history of

smoking, dental caries, periodontitis with calculus, and

limited prior dental care (last dental visit more than

10 years prior) was seen for a dental visit. The patient

reported trauma to the lower anterior teeth 30 years

prior as a result of a motor vehicle accident but had no

current symptoms or history of treatment. The patient

reported pain in the lower anterior teeth. Periapical

films revealed a radiolucency around the roots of the

left central and right lateral incisors; there was no

mobility of the teeth. Minimal root resorption was

identified (Figure 5).



Fig. 4. Squamous cell carcinoma of the gingiva. (A) Dysplastic stratified squamous epithelium exhibiting transition to an invasive

squamous cell carcinoma (hematoxylin and eosin [H&E] stain; original magnification, £ 100). (B) Tumor cells with hyperchro-

mic and pleomorphic nuclei arranged in cords are invading into underlying fibrous connective tissue (H&E stain; original

magnification, £ 200). (C) Small islands of malignant epithelium invading inflamed and vascular connective tissue (H&E stain;

original magnification, £ 200). (D) Malignant tumor islands demonstrating keratin pearl formation and individual cell keratiniza-

tion (H&E stain; original magnification, £ 400).
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Three months later, he reported mobility of the lower

anterior teeth and was referred for periodontal evalua-

tion as well as an endodontic consult. The initial peri-

odontal evaluation suggested periodontitis and possible

bone necrosis. The patient received oral prophylaxis

and a consultation with a second periodontist, who per-

formed flap curettage. Endodontic evaluation did not

uncover a dental cause, and continuing periodontal
Fig. 5. Periapical films show a sharply destructive lytic

lesion around the incisor teeth. Note the sparing of the adja-

cent alveolar crest, which indicates the epicenter of the lesion

is in the midroot area of the involved teeth.
follow-up was provided. A tissue biopsy was not

obtained.

Clinical periodontal evaluation at 5 months after the

initial visit showed grade III mobility of the incisors

and gingival “granulation” tissue. Periapical images at

this visit showed progression in bone destruction. The

mobile teeth were extracted, and a temporary bridge

was delivered (Figure 6). Three months later, loss of

tissue on the lingual aspect of the mandible resulted in

a space between the temporary bridge and the gingival

margin. The patient’s symptoms progressed, leading to

the use of topical anesthetics to control pain and antibi-

otics. Root exposure and continuing discomfort in the

anterior region were noted; a flap was raised; and

“necrotic bone” was removed. Again, a biopsy was not

obtained. There were no risk factors for osteonecrosis

due to medication or radiation therapy, albeit tobacco

use and poor oral hygiene were noted. By the following

month, the patient’s pain had increased, and hydroco-

done/acetaminophen (Vicodin, AbbVie Inc (North Chi-

cago, IL)) was prescribed. Swelling and redness of the

tissue reportedly improved; the temporary bridge was

removed; and a removable acrylic prosthesis was deliv-

ered. Food debris under the prosthesis and local irrita-

tion were attributed to poor oral hygiene. The patient

was seen by a wound management service because of

persistence of symptoms. One month later, he



Fig. 6. Four months later, bone destruction is extensive,

resulting in loss of teeth.

ig. 8. Surgical specimen of segmental mandibulectomy

ith a through-and-through resection of the musculature of

e floor of the mouth, including the overlying skin.
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developed erythema and a visible swelling on the labial

aspect of the anterior mandible under the prosthesis. At

that time, the patient reported a 5-month history of

pain in the anterior mandible but denied altered sensa-

tion in the jaw or lip. Clinically, the bone was exposed
ig. 7. Axial contrast-enhanced computed tomographic

age showing inhomogeneous enhancement of a large,

estructive soft-tissue mass arising in the anterior mandible.

here is a metastatic left level IB node that appears to have a

ecrotic center (arrow).
F

im

d

T

n

F

w

th
with “granulation-like” tissue in the area, but no

“mass” or discharge was seen. Necrotic-appearing

bone was noted, and both canines were mobile. A

cone-beam computed tomographic examination

showed extensive loss of bone in the mandibular ante-

rior area (more profound on the facial than on the lin-

gual surface). The clinical differential diagnosis at that

time included osteomyelitis and squamous cell carci-

noma. A tissue biopsy was completed, and moderately

differentiated to well-differentiated squamous cell car-

cinoma was identified.

The patient was referred for cancer management.

Magnetic resonance imaging revealed an alveolar bone

lesion and possible left level IB nodes. Contrast-

enhanced computed tomographic imaging showed a

destructive soft-tissue mass in the anterior mandible

extending to the lip and chin. Bone destruction was

identified primarily on the facial aspect of the mandible

(Figure 7).

Nine months after developing mobility of his lower

anterior teeth, he had a mandibular resection, neck dis-

section, and flap reconstruction (Figure 8). He was

staged as pT4N2aM0. Pathologic evaluation showed

extensive invasion of mandibular bone with extension

into soft tissue, with a positive node on the left and

right at level 3 and on the right at level 4. He received

combined radiotherapy and docetaxel with cetuximab

per RTOG 1216.5 He also had a left ear lesion that, on

biopsy, showed squamous cell carcinoma and associ-

ated in situ changes at the margins representing a
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second primary. After chemoradiotherapy, he devel-

oped a left pulmonary node, pleural effusion, and con-

firmed metastasis. Nine months after surgery, he was

admitted to the hospital with respiratory failure due to

lung involvement and received pembrolizumab. He

subsequently entered hospice care.

DISCUSSION
Oral cancer accounts for approximately 3% of all can-

cers and 2% of cancer-related mortality in the United

States, whereas in South Central Asia it accounts for a

little over 30% of all malignancies.2,9 More than 90%

of oral malignant tumors are squamous cell carcino-

mas.10 Most oral squamous cell carcinomas are

encountered in older men with poor oral hygiene and a

long history of tobacco and alcohol use.11

Persistent ulceration, rapidly enlarging mass, pain with

no identifiable dental cause, loosened teeth over a short

time, hemorrhage, paresthesia, unhealed extraction sock-

ets, regional lymphadenopathy, and weight loss should

raise the index of suspicion for a malignant process. The

most affected sites are the floor of the mouth; the poste-

rior lateral and ventral borders of the tongue; buccal

mucosa; and, less frequently, the retromolar area, gingiva,

and hard palate. It is believed that the thin, nonkeratinized

mucosa of particular intraoral subsites may be more sus-

ceptible to the action of carcinogens, resulting in an

increased risk of cancer at those sites.12

Very rarely, central (intraosseous) examples of squa-

mous cell carcinoma may develop from epithelial com-

ponents enclosed within the jaw during the embryonic

process or from the epithelial lining of a pre-existing

dental cyst.13 However, when the tumor destroys the

cortex and invades the oral mucosa, it may be difficult

to determine whether the lesion has arisen from the

overlying mucosa or from within the bone.

Both patients in this report presented with localized

periodontal involvement that was resistant to conven-

tional therapy. The clinicians did not consider carci-

noma early in the course of the diseases in either

patient, even though both initially had a visible lesion

potentially suggestive of carcinoma. Although the
Table I. Radiographic differentiation of periodontal disease

Periodontal disease G

Bone destruction starts at the alveolar crest and extends apically down

the root surface.

B

Widening of the periodontal ligament space develops at the alveolar

crest and furcation region.

Ir

The margin of the alveolar bone defect is sharp and smooth. M

The radiolucent defect does not contain trabecular remnants. L

The lesion may stimulate a reaction in the surrounding bone. L

The bone loss is often generalized, and local irritating factors such as

calculus may be seen.

T

exact site of origin could be debated in these cases, the

carcinoma in the first case appears to have arisen from

surface epithelium. In this instance, even if the outer

attached gingiva appeared normal, the involvement of

the crevicular epithelium could have gone undetected.6

We suggest that the same scenario applies to the sec-

ond case, especially with the type of alveolar bone loss

noted (i.e., bone destruction limited to the facial aspect

of the mandible).

Gingival squamous cell carcinoma accounts for

approximately 9% of all intraoral carcinomas, more

commonly affecting the mandibular gingiva.14 Involve-

ment of the underlying bone is a frequent finding,

occurring in nearly 67% of gingival carcinomas at ini-

tial presentation.3 When bone is involved, the radio-

graphic examination is of great value in identification

of the tumor. Gingival carcinoma that erodes into the

underlying alveolar bone may mimic periodontal dis-

ease in plain radiographs.5-8 Thus, plain radiographs

should be interpreted with caution and within the clini-

cal context.

The radiographic features seen in gingival carci-

noma compared with periodontal disease are listed in

Table I. Radiographic evidence of tumor invasion

around teeth may first appear as irregular widening of

periodontal ligament space with destruction of adjacent

lamina dura. The differential diagnosis for lesions with

this appearance should include osteosarcoma, meta-

static carcinoma, and lymphoma. With progression, the

destruction of the supporting alveolar bone may be so

severe that the teeth appear to be “floating.” With this

presentation, the differential diagnosis should include

Langerhans cell histiocytosis. The bony margins are

usually irregular and lack any sharp demarcation from

the adjacent normal bone, resulting in difficulty in

defining the precise extent of the disease. These mar-

gins are produced by finger-like extension of the tumor

into the surrounding bone in an infiltrating pattern with

absence of reactive marginal sclerosis. In most cases,

malignant tumors appear not to cause root resorption.

In constructing a differential diagnosis, it is helpful

to know that primary carcinoma does not tend to
and gingival carcinoma

ingival carcinoma

one destruction starts in the midroot region of the involved teeth.

regular widening of the periodontal ligament space accompanied by

destruction of the lamina dura.

argins are poorly defined and ragged.

ittle residual bone may be present within the center of the radiolucent

area.

ack of peripheral bone reaction (sclerosis)

he bone loss is often limited to a single region of bone involvement

with absence of local factors for periodontal disease.
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produce any new bone within the lesion or in the adja-

cent bone; however, secondary (metastatic) carcinoma

may be purely radiolucent (osteolytic), radiopaque

(osteoblastic), or mixed radiolucent and radiopaque.15

In the second case, the plain radiograph revealed an

extensive periodontal lesion; however, the crestal bone

was intact, suggesting that the epicenter of the bone

destruction was in the midroot region rather than at the

crest, which belies its inflammatory nature.

Periodontal lesions that are refractory to conven-

tional therapy should raise suspicion of a neoplastic

process necessitating biopsy to establish a tissue diag-

nosis. In both cases, despite opportunities for earlier

biopsy, the lack of recognition of the potential for bone

loss to be owing to a malignant process led to months

of delay in diagnosis and poor outcomes.

In summary, the specific clinical and radiographic

features that might have led to a proper diagnosis ear-

lier in the 2 cases are listed below:

1. Periodontal involvement of a few adjacent teeth in

the absence of generalized periodontitis

2. Unexplained dental pain

3. Loosened teeth over a short time

4. Lack of normal healing after periodontal treatment

5. Necrosis and ulceration of the overlying mucosa

6. Exposure of underlying bone

7. Evidence of bone destruction with subsequent soft-

tissue mass

8. Ill-defined bone destruction with lack of reactive

peripheral sclerosis

9. Extensive bone destruction of a localized region

beyond the periodontium

10. Radiographic evidence that the epicenter of the

bone destruction is in the midroot region instead of

the alveolar crest
CONCLUSIONS
This report documents the importance of considering

gingival carcinoma, even in the absence of a visible

lesion, in 2 patients with periodontal lesions unrespon-

sive to conventional therapy. The importance of sub-

mitting periodontal tissues excised during surgical

procedures for histopathologic analysis is emphasized.

In addition, careful history and detailed review of

imaging may provide guidance in the decision for

biopsy. Dentists should be especially diligent in the

search for potential signs and symptoms of malignancy

in their patients, because failure to recognize a malig-

nant condition can lead to delayed diagnosis and treat-

ment, added morbidity and mortality, and increased

medical legal liability.
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