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Abstract

Background: Metastases of pulmonary adenocarcinomas (pADCs) into the oral cavity

are rare and sometimes misdiagnosed because of clinical findings that are similar to

benign or inflammatory lesions.

Case presentation: A 79-year-old man had a soft elastic mass in the oral cavity.

Cytological and histological examinations revealed a metastasis of a pADC that was

vimentin-positive.

Conclusion: Oral cytology may be valuable for the detection of metastatic lesions in

the oral cavity. Palliative surgery for maintaining the oral function may be beneficial

to improve quality of life, and it did not affect survival time in Kaplan–Meier analysis

from the literature review.
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1 | INTRODUCTION

Histologically, non-small cell lung cancer accounts for about 85% of all

pulmonary carcinomas (PCs) and comprises adenocarcinoma, squa-

mous cell carcinoma, large cell carcinoma, and sarcomatoid carcinoma

(SC) with pulmonary adenocarcinoma (pADC) being the most common

histological type.1 Although, of all the PC cases, 42.1% have distant

metastasis at the initial diagnosis, oral metastases of PCs are rare.2,3

The first case of oral metastasis of PC was reported in 1954,4 and

since then, several cases of oral metastases of PCs have been

published.

Clinically, metastatic lesions in the oral cavity may closely resem-

ble benign lesions closely (e.g., hemangioma, pyogenic granuloma, or

alveolar abscess), which may lead to misdiagnoses. Accurate diagnosis

is required to estimate the patient’s prognosis and to provide appro-

priate treatment. Herein, we report a case of oral metastasis of a

pADC in a 79-year-old man and provide a comprehensive review of

the literature on the oral metastases of PCs.

2 | CASE REPORT

A 79-year-old man visited a private dental clinic with complaints of

mobility of the left maxillary anterior tooth. The affected tooth was

extracted; however, oozing, bleeding, and mass formation were

observed in the left maxillary anterior region, and 1 month after the

extraction, the patient was referred to our hospital from the private

dental clinic.

With regard his past medical history, the patient had a pADC

(cT1N0M0, Stage IA)5 and received a right lower pulmonary

lobectomy at another hospital 1.5 years before the tooth extraction.

Six months after the lobectomy, metastases to the cervical and

mediastinal lymph nodes were detected. The patient had undergone

radiation therapy at the same hospital.

Physical examination revealed a sessile exophytic mass measuring

18 � 18 mm in the left maxillary anterior teeth region (Figure 1). The

mass was bluish-red and discolored, with a partly ulcerated surface. In

addition, the mass was soft elastic and bled easily. On extraoral
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examination, the patient had movable, painless, soft elastic, and

enlarged lymph nodes in the left submandibular and left superior

internal jugular areas. Contrast-enhanced computed tomographic

(CT) imaging was performed to assess the extent of the tumor and

determine possible involvement of the cervical lymph nodes. The CT

images demonstrated a heterogeneously enhancing mass with bone

resorption in the anterior alveolar ridge of the left maxilla (Figure 2A).

There were multiple enlarged lymph nodes with focal defects in the

left submandibular (Figure 2B) and left superior internal jugular

(Figure 2C) regions. Oral cytology was performed based on the clinical

suspicion of malignancy at the initial examination. Papanicolaou-

stained slides revealed a small-loose cluster that consisted of signifi-

cantly atypical cancer cells with strikingly pleomorphic nuclei, which

were cytomorphologically suggestive of malignant lesions (Figure 3A).

After the initial examination, we performed an incisional biopsy for a

definitive diagnosis. The histopathological examination showed cancer

cell infiltration into the subepithelial connective tissue. These cancer

cells formed alveolar or solid patterns with cellular cohesion,

suggesting epithelial malignancy. The cancer cells showed round

mononuclear nuclei, prominent nucleoli, and abundant eosinophilic

cytoplasm. Because these histological findings were also found in PC

tissue, we diagnosed a PC metastasis. After a multidisciplinary clinical

evaluation, the patient chose the best supportive care because of the

unfavorable prognosis of the cancer stage. Subsequently, to improve

the fit of a partial denture, a volume reduction surgery of the oral

lesion was performed under local anesthesia. The resected specimen

showed a submucosal nodule that was composed largely of severely

atypical cells, which, although was mainly dissociated, showed partly a

slight cohesive pattern. The cancer cells contained large nuclei with

coarse nuclear chromatin and prominent nucleoli within eosinophilic

cytoplasm and cytoplasmic neutrophils, which suggested

emperipolesis (Figure 3B inset). Immunohistochemistry revealed that

whereas the cancer cells were positive for cytokeratin (CK) 7

(Figure 3C) and vimentin (Figure 3D), and focally positive for CK20,

they were negative for thyroid transcription factor-1 (TTF-1)

(Figure 3E), CK5/6, and p40 (Figure 3F).

Upon reviewing pathological specimens of the lower lobectomy

of the right lung, the primary pADC showed two major histological

patterns: a papillary and a solid pattern (Figure 3G), with the

proliferation of highly pleomorphic mononucleated and occasionally

multinucleated large cancer cells (Figure 3H). The histological

similarities between the oral lesion and lung cancer suggested

strongly that the oral lesion was a consequence of the metastasis of

the pADC.

After recovering his oral intake ability through the use of the

partial denture, the patient was transferred to another hospital for

palliative radiation therapy with 50 Gy to the maxilla to prevent tumor

growth. However, he died of PC 11 months after his visit to our

institution.

3 | DISCUSSION

Oral metastatic carcinomas are rare and more frequent in the jaw

bones than in the soft tissue.3 In the present case, the initial meta-

static organ was not apparent because the tumor was in the maxillary

bone and only observed in the subgingival tissue after the extraction

of the tooth. The clinical appearance of oral metastasis of PCs resem-

bles a benign lesions and inflammatory diseases. It is important to

ascertain past medical history and to perform detailed examinations

to prevent misdiagnosis. However, because a biopsy is an invasive

method, patients sometimes show resistance to it for reasons such as

F I GU R E 1 Intraoral finding of the exophytic mass of the left
maxillary anterior teeth region. It was soft elastic, and bled easily, with
bluish red discoloration

F I G UR E 2 (A) Post-contrast
computed tomography at the first visit.
Computed tomographic (CT) images
showed a mass lesion with heterogeneous
contrast with a bone resorption in the
anterior alveolar ridge of the left maxilla.
(B,C) Multiple enlarged lymph nodes with
focal defect in the left submandibular and
left superior internal jugular region were
also seen
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F I GU R E 3 (A) Papanicolaou-stained smears
showing bizarre-looking epithelioid cells with a
high nuclear to cytoplasmic ratio and prominent
nucleoli (magnification �600, scale bar = 20 μm).
(B) Gingival metastasis of pulmonary
adenocarcinoma was mainly composed of
dissociating cancer cells with severe atypia
(magnification �100 and �400 [inset], scale
bars = 100 μm and 40 μm [inset]). These tumor
cells were positive for (C) cytokeratin (CK) 7 and
(D) vimentin but negative for (E) thyroid
transcription factor-1 and (F) p40 (magnification
�100 and �400 [inset], scale bars = 100 μm and
40 μm [inset]). (G,H) Primary pulmonary
adenocarcinoma was composed of epithelioid
atypical cells and arranged in mostly papillary with
partially solid pattern (magnification, [G] � 40 and
[H] � 100, and �400 [inset], scale bars =
[G] 200 μm, [H] 100 μm, and 40 μm [inset])

T AB L E 1 Details of treatment and survival time of patients with
oral metastasis of pulmonary carcinoma (including our case)

Treatment

Number of

cases

Survival time (month)

(mean � SD)

No treatment 13 4.36 � 6.52

Palliative treatments 41 6.49 � 10.5

S 10 4.55 � 7.00

C + R 8 5.31 � 2.77

C 7 5.66 � 7.61

R 7 5.00 � 4.00

S + R 5 3.20 � 1.72

S + C + R 2 34.5 � 28.5

S + C 1 4.00 � 0.00

Cr + R 1 2.00 � 0.00

Abbreviations: C, chemotherapy; C + R, chemoradiotherapy; Cr + R,

cryotherapy and radiotherapy; R, radiotherapy; S, surgical treatment;

S + C, surgical treatment and chemotherapy; S + R, surgical treatment

and radiotherapy; S + C + R, surgical treatment and chemoradiotherapy.

F I G U R E 4 Kaplan-Meier survival analysis of 54 patients with oral
metastasis of pulmonary carcinoma. The patients were divided into
two groups: palliative treatment and nontreatment
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lack of understanding of neoplastic lesions. In contrast, oral cytology

is a noninvasive technique that can be used for the early diagnosis of

oral squamous cell carcinoma; however, little is known about its effec-

tiveness in the diagnosis of the metastases of carcinomas.6 Although,

in the present case, making a diagnosis of pADC was challenging using

a cytological evaluation, we were able to detect the severely atypical

cells of pADC according to the cytological findings. There have been

no reports on the cytological diagnosis of oral metastases of carcino-

mas, and its usefulness is not clear. The presented case suggests that

cytological examination can be a useful screening tool for oral meta-

static lesions.

The prognosis of PC metastasis is very poor.3 Several studies

have recommended palliative treatment (e.g., surgical treatment,

chemotherapy, and radiotherapy) to improve the quality of life (QOL)

and to maintain the patient’s comfort.7,8 We found 54 cases of oral

metastasis of PCs that were reported from 1991 to 2021 in PubMed

and Google scholar9–45 and reviewed these cases, including our case.

Kaplan-Meier survival analyses were performed to determine whether

palliative treatment affected overall survival. In our review, 41 of

54 patients received palliative treatments, and surgical treatments

were common (n = 10), followed by chemoradiotherapy (n = 8)

(Table 1).8–44 There were no significant differences in the survival

times between patients with and without palliative treatment at 6.49

and 4.36 months, according to the results of the Kaplan-Meier test

(log rank test: P = 0.437, Figure 4), which suggested that palliative

treatment had no effect on survival time. Our patient was able to con-

sume food orally using the upper denture after surgical treatment,

showing that even if radical therapy cannot be administered, palliative

treatment for maintaining oral function may contribute to the

improvement of the QOL.

pADC is the most common histological type of PC and is

characterized by a high degree of morphological heterogeneity.46,47

Generally, the immunohistochemical profiles for pADC and metastatic

lesions of pADC are positive for CK7 and TTF-1, but not for p40.48,49

Therefore, CK7 and TTF-1 are valuable immunohistochemical markers

to discriminate a site of origin in metastatic carcinomas; however,

TTF-1 is negative for nearly 25% of non-mucinous pADCs.50 Although

immunohistochemical profiles in our case were CK7+/vimentin

+/TTF-1�/p40�, the severely atypical cells of the primary carcino-

mas and metastatic carcinomas were histologically similar, and the

lung was anatomically too far from the oral cavity for a direct invasion.

Meyer and Shaklar51 have proposed diagnostic criteria for tumor

metastasis to the oral cavity, and because our case met all of these

criteria, we made an ultimate diagnosis of oral metastasis of pADC. In

addition, we also performed immunohistochemistry for vimentin to

examine the possibility of SC, because the cancer cells in the oral

cavity were highly dissociated and showed prominent atypia, which

suggested SC of the lung.52 The cancer cells in the oral cavity were

positive for vimentin but not in the primary site. Furthermore, the

primary pADC showed no obvious sarcomatous features. Although

these findings could not prove that the primary SC had metastasized,

we speculated that the epithelial-mesenchymal transition was

associated with cancer metastasis.53

In conclusion, early and accurate diagnosis of cancer metastasis

to the oral cavity improved the patient’s QOL. However, its clinical

findings are similar to those of benign lesions or inflammatory dis-

eases. Benign or inflammatory-like lesions in patients with a history of

cancer should be examined carefully using cytology and biopsies. For

an initial diagnosis, we recommend the use of cytology, which is less

invasive than a biopsy. We also reviewed the literature, and our

results suggested that palliative treatments should be performed

aggressively to maintain oral function, because palliative treatment

does not have a negative effect on survival time.
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