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Case Report
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Abstract: Parotid gland metastasis of lung cancer is extremely rare, especially as the only metastatic site of lung
adenocarcinoma, no case has been reported. We sum up the experiences of missed-diagnosis through analyzing
the diagnosis and management process of a 66-year-old Chinese male patient retrospectively who presented with
parotid gland metastases of lung adenocarcinoma and reviewed related literatures. In conclusion, a potential metastases of lung cancer should not be ignored although it is extremely rare. Especially in patients with a prior history
of cancer where the possibility of metastasis, even if improbable, should be kept in mind. Fine needle aspiration
(FNA) is the first diagnostic procedure to be done and immunocytochemistry can provide valuable information.
Superficial parotidectomy when feasible with adjuvant radiotherapy is the preferred approach for solitary metastasis
of the parotid. The prognosis, however, remains poor regardless of the treatment modality used.
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Introduction
Malignant tumors of the salivary glands are
rare, accounting for more than 0.5% of all
malignancies and approximately 3-5% of all
head and neck cancers [1]. The overall incidence is estimated at approximately 1.3 cases
per 100,000 per year [2]. Most malignant salivary gland tumors patients are in the sixth or
seventh decade of life [3]. Primary malignancies of the salivary glands are common, and
although metastatic to the salivary glands represents less than 10% of salivary gland tumors
[1]. Metastatic malignancies from distant infraclavicular sites can spread to salivary glands,
usually to the submandibular glands and to a
lesser extent the parotids. Parotid gland as one
of the three major salivary glands, metastases
from distal primary is more rare, especially
from primary lung cancer, only a few cases
have been reported in the medical literature
as isolated case reports or small series [4-9].
However, most of these cases were small cell
carcinoma and accompanied with metastasis
of other parts (lymph nodes, liver, bone, adre-

nal glands and brain). We are describing herein
the case of lung adenocarcinoma which metastasize to the parotid gland as the first and single
metastatic site and sum up our experience of
missed-diagnosis combined with reviewing the
literature.
Case report
A 66-year-old Chinese male presented with
blood-stained sputum for six months and
painful near the left ear for a week prior to
attending our hospital. The patient had a history of heavy smoking for thirty years. On physical examination (PE), the left parotid gland
could touch a small painful nodule, the size to
be approximately 1×1 cm, with moderate texture and good activity, the rest of PE was normal. The patient had computed tomography
(CT) of the thorax which showed a mass measuring 4.6 cm at its longest diameter in the left
upper lung, with no lymph node in the mediastinum appearing enlarged (Figure 1A). The CT
value was 40 HU and the enhanced CT value
was 60 HU, meeting the CT manifestation of
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Figure 1. Preoperative assessment. A: Chest contrast-enhanced CT showing
a mass with diameter of 4.6 cm in the left upper lung, with no lymph node in
the mediastinum appearing enlarged. B, C: Cranial MRI and whole-body bone
scanning scan are norma. D: No tumor is found through fiberbronchoscope.

cinoma of lung (cT2bN0M0,
Stage IIA) [10]. Considered
that the parotid gland was
a benign tumor and the patient had a strong surgical
requirement, we performed
an operation (left upper lobectomy + radical mediastinal lymph nodes dissection)
via mini-incision [10]. Postoperative pathology reported low-differentiated adenocarcinoma of lung (Figure 3A),
no metastasis of 5, 6, 7, 9,
10 group lymph nodes and
wild type of EGFR (epidermal
growth factor receptor) (Figure 3C, 3D). Immunohistochemistry showed ALK (lung) (-),
CgA (-), Syn (-), P40 (-), P63 (-),
CD56 (-), CK5/6 (-), CK7 (+),
TTF-1 (+), MOC-31 (+), NapA (+), Ki-67 (positive about
50%). Pathological stage was
pT2bN0M0, IIA. According to
the latest version of the NCCN Guidelines, the patient
was put on four cycles of
postoperative adjuvant chemotherapy with cisplatin 75
mg/m2 and pemetrexed 500
mg/m2 [10], then reexamined regularly.

Five months later after operation, the patient was hospitalized again because of obvious pain and larger size
of the left parotid gland nodule. PE found that the size
was approximately 2×2 cm,
with hard texture and poor activity. The ultrasound showed that the mass increased significantly compared with the previous, about
2.0×1.6×1.5 cm, and there was still a color
flow signal displaying (Figure 2B). Then surgical treatment was recommended. All preoperative routine examinations and regular reexaminations were normal. After consulting with the
patient and his family members, we performed superficialis parotidectomy. Postoperative
pathology reported low-differentiated adenocarcinoma of lung metastases to parotid (Figure 3B). Immunohistochemistry showed CK5/6

Figure 2. Ultrasound of parotid gland examination. A: Initial ultrasound of parotid gland showing a hypoechoic nodule with a size of 1.1×1.1×1.0 cm, with
a little color blood flow signal displaying. B: The second ultrasound showed
that the mass increased significantly compared with the previous, about
2.0×1.6×1.5 cm, and there was still a color flow signal displaying.

lung cancer. A hypoechoic nodule with a size of
1.1×1.1×1.0 cm was observed for the ultrasound of parotid gland, with a little color blood
flow signal displaying (Figure 2A). Then, abdominal CT, cranial magnetic resonance imaging
(MRI) and whole-body bone scanning were respectively performed, and no metastasis was
discovered (Figure 1B, 1C). The fiberbronchoscope and tumor markers were normal (Figure
1D). Then, CT-guided lung biopsy was operated,
and pathology reported low-differentiated adenocarcinoma of lung. In light of all above findings, the patient was diagnosed with adenocar-
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Figure 3. Histopathologic and molecular examination. A: Tumor histology of the left upper lung showing low-differentiated adenocarcinoma. B: Tumor histology of the left parotid gland showing low-differentiated metastasis adenocarcinoma of lung. C, D: Molecular examination showing wild type of EGFR.

(-), P63 (-), TTF-1 (+), MOC-31 (+), Nap-A (+), CK7
(+), CD147 (+), Ber-EP4 (+). Then, four cycles
of adjuvant chemotherapy (gemcitabine 1250
mg/m2 and cisplatin 75 mg/m2), two courses of
radiotherapy and following up (six months) were
recommended, no progression was occurred.
Discussion and experiences summarize
Metastatic disease involving the parotid accounts for approximately 9E~14% of all parotid tumors [11]. As the largest major salivary
glands, parotid glands are the only salivary
glands with intraglandular lymph nodes, which
makes it susceptible to metastases from local
head and neck tumors, making up to 80% of
the metastatic tumors to the parotid, squamous cell carcinoma and malignant melanomas from the upper airway and the foregut
being the most common, followed by the skin,
whereas metastases from distant primary is
rare [12]. The reason for this is the difference
in the number, anatomic relationship, and the

3908

drainage of the lymph nodes. The parotid gland
is well supplied with lymphoid tissue, therefore,
metastasis spreads mainly by lymphatic route
[12]. So, this case with dissemination of the primary lung adenocarcinom to the parotid glands
by hematogenous is a quite infrequent clinical
event.
Lung cancer is the most frequent malignant
disease and the most common cause of cancer-related deaths in the world [13, 14]. The
number of new cases of lung and bronchus
cancer was 57.3 per 100,000 per year and
the number of deaths was 46.0 per 100,000
per year. Approximately 6.6% of men and women will be diagnosed with lung and bronchus cancer at some point during their lifetime. The percent five-year survival rate after
being diagnosed with lung cancer is just only
17.7% [11, 12]. Nowadays, lung adenocarcinoma has become the highest incidence subtype of all lung cancers, followed by squamous
cell carcinoma, accounting for almost half of
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all lung cancers [15], most of which belong to
peripheral lung cancer and are rich in blood
vessels, leading to no obvious clinical symptoms and signs in early stage. However, the
local invasion and the metastasis of the blood
were earlier than that of squamous cell carcinoma. Therefore, the diagnosis of lung adenocarcinoma may possibly be a result of some or
even a single metastatic focus. The most common site of distant spread is the mediastinal
and supraclavicular lymph nodes, liver, bone,
adrenals, and brain, and it is under a propensity to metastasize to any organ theoretically,
such as oral cavity, gingiva, tongue, and parotid
glands [16].
On reviewing the literature, there were a few
reported parotid gland metastasis cases of
lung cancer in the literatures [4-9]. Of which,
only one case came from lung adenocarcinoma [9], which was accompanied with metastasis of other common parts of whole body at
the same time of parotid metastasis. In this
case, parotid gland was the starter and the
only metastatic sites, without lymph nodes,
liver, bone, brain, adrenal and other common
parts of transfer. It has never been reported before, which also resulted in missed-diagnosis for the patients from a certain extent.
In clinical, most patients with a parotid neoplasm characterize by a painless mass or swelling of the gland. Signs or symptoms of facial
nerve involvement are suggestive of a malignant origin rather than a benign tumor. Up to
30~40% of the patients with malignant tumor
in parotid gland present with the symptoms of
peripheral facial nerve paralysis, decreased
sensitivity to pain in the buccal region and constricted opening of the mouth [17]. However, in
this case, the patient showed a painful mass
without any symptoms or signs of facial nerve
palsy, which affected the accurate judgment
of the nature of the masse and eventually resulted in the missed-diagnosis.
Fine needle aspiration (FNA) provides surgeons
with valuable diagnostic information that may
influence the surgical management of parotid
gland tumors. It had been proved to be the primary diagnostic procedure with high sensitivity
and specificity in identifying malignant and
benign lesions of the parotid and differentiate
metastatic lesions from a primary neoplasm of
the parotid in numerous studies. Feinstein AJ et
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al. studied 272 cases of parotid gland tumors,
revealing a sensitivity of 75.0% and specificity
of 95.1% respectively [18]. Moreover, the study
also showed that the positive and negative
predictive value of FNA in diagnosing parotid
gland tumors were 84.9% and 91.2%, respectively. A meta-analysis by Liu et al. evaluated
the sensitivity, specificity and posttest probability of parotid FNA, the results demonstrated a sensitivity of 0.882 (95% CI, 0.5090.982) and a specificity of 0.995 (95% CI,
0.960-0.999). The probabilities of nondiagnostic and indeterminate cytology were 0.053
(95% CI, 0.030-0.075) and 0.147 (95% CI,
0.106-0.188), respectively [19]. On the other
hand, Seethala RR et al. compared the relative accuracy of FNA and frozen section (FS)
in the diagnosis of parotid gland lesions, and
showed that both FNA and FS provided a similar accuracy (90% vs. 88%) [20]. When metastatic carcinoma is identified by parotid FNA,
restaging with 6FDG-PET CT scan could assist
surgeons in evaluating locoregional of tumor
and detecting other distant diseases [21]. In
addition, radiological examination with CT and
MRI has an important role in further supporting the clinical assessment regarding the
benign or malignant nature of the tumor and
defining its location (intraglandular vs. extraglandular) and the extent. However, clinician
could not distinguish a primary malignant tumor of the parotid from a metastasis based
on imaging criteria.
The management of parotid metastasis of lung
origin is still a matter of debate. The treatment
is planned according to radiological staging.
With the different degree of disease transfer,
treatment is consistently different. For diffuse
metastatic disease, a combination of chemotherapy, immunotherapy and radiation therapy
is practiced, however, the results is dismal. On
the other hand, it is well known that management for metachronous, single metastasis is
aggressive surgical resection. For the tumor
totally restricted to the parotid without nodal
involvement, a R0 parotidectomy whilst preservation of the facial nerve followed by radiotherapy to the parotid and neck is preferred
by most authors [3-9, 22]. Bumpous reviewed related cases and concluded that a combination of surgical management with postoperative radiation could decrease locoregional
recurrence [23]. Some authors suggested ipsi-
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lateral neck dissection, however, only limited
data exists regarding the benefit of such procedure. Nuyens et al. advocate the use of an
ipsilateral neck dissection when the metastasis was from head and neck primaries as
spread occurred predominantly via the lymphatic system, whereas, in cases of hematogenous spreading from distant sites, neck dissection was thought to be unnecessary [24].
Moreover, some reports favored adjuvant chemotherapy, the reason for that may be the
coexistence of occult and microscopic metastasis.
Although metachronous solitary parotid metastases with longer disease-free survival are considered as favourable prognostic factors [25],
some authors consider that radical parotid surgery has little effect on improving life expectancy and the management of a parotid metastasis is palliative, regardless of the therapeutic modalities used as the prognosis of such
patients is dismal with a 5-year survival rate
of only 10% [25]. Combining the experience
and review of the literatures, surgical resection
followed by postoperative radiotherapy, in our
opinion, is a correct approach to cure the patient when parotid metastasis is only a metachronous, single metastasis, not extending to
the surrounding tissue, which could improve
local control. In the patient described herewith,
parotidectomy with preservation of facial nerve
was enlarged to the superficial lobe, without
ipsilateral neck dissection because no lymph
nodes were found in the preoperative imaging
assessment. Then the patient was advised to
receive four cycles of chemotherapy with GP
(gemcitabine 1250 mg/m2 and cisplatin 75
mg/m2) regimen based on the fact that lung
adenocarcinoma metastasized to the parotid
gland by hematogenous. After the end of chemotherapy, the patients received two courses
of radiotherapy to the parotid and neck. Subsequently, no progression occurred during the
6-mouth follow-up period.
In conclusion, we summarize the following experience items combining with our diagnosis
and treatment process: first, when parotid
mass appears, the anamnesis of the patient
should be checked carefully; second, FNA is
one of major importance in orientating the
diagnosis; third, 6FDG-PET contributes greatly
to lung cancer re-staging; fourth, surgery com-
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bined with post-operative chemotherapy and
radiotherapy, should be considered as a therapeutic option for parotid gland metastases of
lung adenocarcinoma, and the scope of operation should be determined according to the
degree of tumor invasion; fifth, genetic testing
may provide an alternative treatment option for
lung adenocarcinoma patients with parotid
metastasis.
All in all, for patients with a painful lump in the
parotid gland in the process of diagnosis and
management of lung cancer, we should be on
high alert. Ignoring that may lead to misdiagnose, which will have a negative impact on the
subsequent treatment, and negatively affect
the lifetime survival rate and the prognosis of
patient ultimately.
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