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Metastases to the salivary glands from distant neoplasms are unusual. Most reported cases of salivary gland

neoplasms involve the parotid gland. Metastatic deposits in the submandibular gland are extremely rare. Herein,

we present a case of lung carcinoma with submandibular gland metastasis. The clinical course is described and

discussed with reference to the literature.
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Introduction
Metastatic spread restricted to major salivary
glands is uncommon. Most salivary gland neo-
plasms involve the parotid gland, followed by the
submandibular gland. We have been able to find
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only 10 examples”™ in the English and Japanese lit-
erature on pulmonary cancers metastases to the
submandibular gland.

Small cell lung carcinoma (SCLC) is 2 common
neoplasm that represents 15-20% of all lung can-
cers”. Patients with SCLC occasionally present with
symptoms caused by metastatic disease without
pulmonary symptoms. Common sites of metastasis
include liver, bone and the central nervous system,
and submandibular gland presentation is rare”. We
report a case of SCLC diagnosed after recognition
of the metastatic lesions.

Case Report

An 82-year-old Japanese man presented in July
12, 2001, with a 6-week history of painless swelling
in the left submandibular region, measuring 25%22
mm, and submental lymph node swelling. The pa-
tient had a smoking history of 40 cigarettes/day.
Family history was unremarkable. Intraoral exami-
nation revealed no swelling or redness. Magnetic

resonance imaging demonstrated a poorly defined,
irregularly expanding mass displaying low intensity
in the left submandibular gland, and adenopathy in
the submental region of the neck (Fig. 1a), and “Ga-
citrate scintigraphy revealed a hot-spot area in the
submandibular region, the other organs showed no
abnormality. Chest radiography showed reticu-
lonodular shadows in bilateral lungs (Fig. 1b}. We
consulted with the respiratory center about his pul-
monary lesion. On chest radiography, a reticular le-
sion was seen and followed, and the left submandi-
bular tumor was treated first because the tumor
was increasing in size. The decision was made to
thoroughly investigate the chest postoperatively.
As the submandibular mass had increased in size,
the patient was taken to the operating room for left
submandibular gland excision biopsy. Diagnosis
was not attempted with fine needle biopsy in this
case, as insufficient volume of tissue would have
been provided.
Result

Histopathological findings

The left submandibular gland was resected and
yielded a specimen measuring 42x%35X22 mm, con-
taining a gray-white irregular nodule 25 mm in
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Fig. 1 MRI shows a poorly defined irregularly expanding mass that appeared low in inten-
sity in the left submandibular gland (a). Chest radiography shows reticulonodular shadows
in bilateral lungs (b). CT shows a right lower lobe mass in contact with the right main stem

bronchus (c).

maximum diameter. The tumor comprised solid
nests, broadly infiltrating the submandibular gland.
Microscopic examination showed tumor cells ar-
ranged in sheets and cords with ovoid nuclei and
minimal cytoplasm. Cells had infiltrated adjacent
submandibular glandular parenchyma, without an
intervening pseudo-capsule. Tumor cells were as
large as or slightly larger than lymphocytes. Nu-
merous mitosis and tumor necrosis were present
(Fig. 2a, b).

Immunohistochemical findings

The major tumor cells stained positively for epi-
thelial membrane antigen (EMA), CD 56, and
neuron-specific enolase (NSE). However, no staining
was seen for vimentin, a-smooth muscle actin (o-
SMA), S-100 protein (S-100), synaptophysin (Syn) or
chromogranin (Chr) A. Electron microscopic exami-
nation revealed few neuroendocrine granules in the

cytoplasm of cells. Small cell carcinoma (SCC) was
diagnosed, with lymphatic metastases in a submen-
tal lymph node.

The patient underwent whole body examination.
Computed tomography (CT) of the chest showed a
right lower lobe mass in contact with the right main
stem bronchus (Fig. 1c). CT of the brain and abdo-
men revealed metastases to the brain, kidney and
adrenal gland. We consulted with a chest physician
about the pulmonary lesion and possible treatment.
Chemotherapy was initiated, but tumor metastases
to the brain and spine developed and the patient
suffered from confusion and incontinence. He devel-
oped acute interstitial pneumonia on September 19
and the patient died.

Autopsy findings

Lung tumor, measuring 40 mm in diameter, was

found in the region of the right lower lobe bronchus.
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Fig. 2 Photomicrography shows tumor cells arranged in sheets and cords with ovoid nu-
clei and minimal cytoplasm and cells infiltrating the adjacent submandibular lobule (HE
% 2 (a); HE X200 (b)), showing invasive SCLC of the lung. Tumor cells show features iden-
tical to those of submandibular glands (HE X% 20 (c); HE % 200 (d)).

The lesion had spread extensively through the lam-
ina propria and invaded the bronchial wall and adja-
cent lung. Metastases were identified in bilateral hi-
lar lymph nodes, in addition to the kidney, liver, col-
orectum and adrenal gland. Examination of the
brain was not performed, as consent was unable to
be obtained from the patient’s family.

Microscopically, lung tumor cells had features
identical to those of the submandibular glands
(Fig. 2¢, d). Immunohistochemical examination of
lung tumor cells demonstrated that major tumor
cells showed positive staining for EMA, CD56 and
NSE. However, tumor cells did not stain for
vimentin, o-SMA, S-100, Syn or Chr. Electron mi-
croscopy revealed few neuroendocrine granules in
the cell cytoplasm. Final diagnosis was SCLC.

Discussion

SCLC displays a very aggressive clinical course
with frequent widespread metastases. At presenta-
tion, approximately 30% of patients have low-stage

and 70% have high-stage disease. SCLC is regarded
as a systemic disease, as almost all patients display
metastases to regional lymph nodes and extratho-
racic sites at the time of initial presentation”.

Up to 5% of SCLC patients have no apparent pul-
monary or mediastinal lesions on chest radiogra-
phy. Any of either have extrapulmonary primary
tumors in organs such as the larynx, esophagus, co-
lon, bladder and cervix, or have disseminated me-
tastases but no detectable primary tumor”.

The case described herein is particularly interest-
ing because submandibular gland metastasis was
the initial presentation for lung carcinoma.

Metastatic spread of carcinoma to the major sali-
vary glands is uncommon. According to a study by
the Armed Forces Institute of Pathology, the site of
primary tumor was known in only 14 patients (19%).
In 6 of these 14 patients (43%), primary tumor was
found in the head and neck, while tumors in the re-
maining 8 patients (57%) arose from distant sites?.
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Review of a further 30 cases from another study re-
vealed similar data with an even higher percentage
(73.3%) of metastases to the submandibular gland
from distant sites versus only 13.3% from the head
and neck region (in 13.3% of cases, primary sites
were unknown)”. The reason for the rarity of me-
tastases to the submandibular gland, as compared
to the parotid gland, is unclear, but may be due to a
lack of lymphatic vessels within the submandibular
gland®. SCC most frequently arises in the lung. An
extrapulmonary origin is uncommon, and SCC origi-
nating in submandibular glands is extremely rare.
Comparison between the submandibular tumor and
lung carcinoma revealed very similar morphological
features in this case. Immunohistochemical and ul-
trastructural features were also similar. The histo-
logical features in this case do not conclusively ex-
clude a primary lesion of the submandibular gland,
but are strongly suggestive of an extrasalivary ori-
gin. Combined with the clinical features, the charac-
teristics provide compelling evidence of metastasis
from primary tumor of the lung.

The differential diagnosis of SCLC includes typi-
cal carcinoid tumor, atypical carcinoid tumor, and
large cell neuroendocrine carcinoma (LCNEC)”". In
SCLC, mitotic rates are high and necrosis tends to
be extensive while in carcinoid tumors the rates are
low and necrosis tends to be focal. Unlike SCLC,
however, LCNEC is composed of cells larger than
30 um in diameter, with a moderate nucleocytoplas-
mic ratio, coarse chromatin, and conspicuous nu-
cleoi ”¥. Matsuki et al have reported that the
neuroendocrine (NE) markers (Syn, Chr, CD56,
NSE) are negative in 1 of the 23 cases of the SCLC.
On the other hand 78% of cases (18/23) are positive
for three or more NE markers'. In this case, tumor
cells are as large as or slightly larger than lympho-
cytes. Numerous mitosis and tumor necrosis are
present. The demonstaration of positive im-
munostaining for CD56 and NSE supports the diag-
nosis of SCLC. Furthermore, electron microscopic
examinations reveal few neurosecretory granules
in the cell cytoplasm.

Lung tumor was suspected to have arisen in a left
submandibular lymph node and invaded the sub-
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mandibular gland following extracapsular spread,
and the submental lymph node also displayed in-
volvement of the lung tumor. Carter and Eggleston
stress that metastasis from an occult lung carci-
noma should always be considered in the differen-
tial diagnosis of SCC in extrapulmonary sites'.
They note that SCLC may produce extensive me-
tastases while the primary tumor remains small or
clinically inapparent”. Consequently, in cases of
submandibular gland tumor, the rare possibility of
localization in the lung should be considered.
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DTUBMZ R 2 EOTHRET 5.

BT 82 BT, FTHOMEIRE EFFIC 2001 4 7 HITREE L7z 7 TIICEBINA, AR % 520,
Fod MAA TICHIREARD ) Y REi2MA L7z Ga v v FTIIEHATIICERE RO, TOMEFEZRD
Zefro 7z, SEE MRI CTid T1 ARG CTABE TR THIC 25 X 22mm K CTHEME, WEAE—, BERAHELR low
intensity mass 278, F M AA MY YEHOMEIR S EO o, HFREEEE S EON 0, EFETIRESY)
BRAR & AT L7z, TG IEMAECHTR TRICEE L TBY, FMERERTHEABLEL T, HEM
RN T RUNEIERE, F M A T YOSEIIRE L OMETH o 72720, EFEERTo/2. WA CT 12 ThH
i FIARAT G 15mm D JERE % 523 72 72 O WU T R R PR 2 B 2 5275 L 72 & & 5 RS PR iRe 0 W] e 47
RSNz TOMEGRZICERE, BIE, BMICERBIRO oM. LEREEZ FEL Twied', MERIiZLs
R B L ANV OKT 5O 5 WEIRMEN & 7 5 7270173, HEWRD 720 OIFRAETHLE L7z,
B CIIAN FREIE SRR EZ 2 SN LS % 072, MWEMARF RS/ IRE O T IR & S
L, ToOMEEE, R B, DEICERER 22072

NIRRT B R LRE T, G OEREE;SED 2D, BHRELTY ¥ EIB LR BEE T &
ZLTwa I Ed% . BEERANOBBIIENT, R TLHTRANOERIZIEDLDOTEINTH LA, FHTHE
BEBOLGEIIIMBOESE D SHICHES LEPHHEERS.
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