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Abstract

Introduction: The simultaneous occurrence of two distinct tumors is rare. Distinguishing between the concomitances of two
primary malignancies from metastatic disease is very important for disease management and overall survival improvement.
Case Presentation: We report a case of a lung adenocarcinoma patient, who incidentally has renal cell carcinoma (RCC). This report
includes clinical, radiological, and histological diagnostic challenges in an unexpected lesion and a review of the literature.
Conclusions: The possibility of primary cancer should be taken into account when a lesion is detected in the lung or the kidneys.
Thus, both the radiographic appearance and clinical behavior of a lesion may hold clues that can help distinguish synchronous
cancers.
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1. Introduction

The concomitance of two primary cancers is a rela-
tively rare condition. It is classified as synchronous and
metachronous cancers. Synchronous cancer is defined as
the diagnosis of two primary tumors at the same time
or during a 6-month interval. After 6 months from the
first cancer diagnosis, the second malignancy is named
metachronous (1). The most prevalent concomitant malig-
nancies with lung cancer are second/primary lung cancer
(2). Some more rare conditions, along with lung adenocar-
cinoma, are chondrosarcoma (3), esophageal squamous,
and laryngeal cancer (2). Distinguishing between the con-
comitances of two primary malignancies from metastatic
disease is very important for disease management and
overall survival improvement. In the following report, we
describe a case of detected renal cell carcinoma (RCC) in an
elderly man, while staging workup of the lung adenocarci-
noma.

2. Case Presentation

Written informed consent was obtained from the pa-
tient for publication of this case report.

A 67-year-old man with a 40 pack-year history of smok-
ing cigarettes was admitted to our clinic with complaints

of a cough, dyspnea (functional class III), anorexia, and
hemoptysis during the last 3 months. He did not have any
known chronic illnesses or drug use in his medical history.
A decrease in the right lung sounds was detected during
lung auscultation. The results of all of the laboratory tests,
which were carried out, including complete blood count
(CBC) and biochemistry tests, were within normal ranges.
A computed tomography (CT) scan of chest showed a 36 ×
52 mm speculated mass at right upper lobe (RUL) with asso-
ciated ipsilateral pleural effusion (Figure 1A and B). A core
needle biopsy of the RUL mass was compatible with a di-
agnosis of primary lung adenocarcinoma. Immunohisto-
chemistry staining (IHC) revealed a positive reaction for cy-
tokeratin 7 (CK7), thyroid transcription factor 1 (TTF1), and
Napsin A) (Figure 2A and B). Thoracocentesis of the right
side pleural space was positive for malignancy. The clinical
stage of lung adenocarcinoma was diagnosed as T3N0M1a.

Through the disease staging, a soft tissue mass was de-
tected at the upper pole of the left kidney in an abdom-
inal CT scan (Figure 3A and B). Taking into consideration
the shape of the detected renal mass, and the fact that the
metastasis of lung cancer to the kidney is rare, we decided
to perform a biopsy of the mass via tru-cut biopsy. The re-
sult of this renal mass biopsy showed a clear cell RCC di-
agnosis (also the IHC showed paired box8 [PAX 8] positive)
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Figure 1. A, Axial contrast computed tomography (CT) scan of the chest shows a 36× 52 mm lung mass within right upper lobe (RUL) (arrow); B, right-sided pleural thickening
and effusion.

(Figure 4A and B). There was no expression of programmed
death-ligand 1 (PD-L1) and the molecular study to evaluate
driver mutation was negative. Therefore, the patient was
treated with systemic combination chemotherapy with
Pemetrexed/Carboplatin regimen for primary lung Adeno-
carcinoma.

Following a tumor board multidisciplinary consulta-
tion, the patient was concluded as having stage IV lung
cancer, with an estimated short survival time. It was
also concluded that he receives standard systemic therapy
with a tyrosine kinase inhibitor, sunitinib. Therefore, the
nephrectomy was not conducted.

Over a 2- to 3-month interval, we assessed the patient re-
garding disease progression with the imaging of the chest
and abdomen. Thirty-three months after the diagnosis of
the disease, he was continuing to respond to pemetrexed
in a maintenance setting plus sunitinib without any evi-
dence of disease progression.

3. Discussion

The study of multiple primary malignancies may pro-
vide useful information about the clinical course, proba-
ble etiology, and the management of cancer. To mitigate
the risk of the misdiagnosis of disease progression, mul-
tiple primary malignancies diagnoses is very important.
The challenge of diagnosing a renal tumor as either asyn-
chronous primary RCC or metastatic disease of lung origin
is illustrated in this case report.

Multiple primary malignant neoplasms were first used
by Billroth and von Winiwarter in 1889 (4) and, then, by

Warren and Gates in 1932 (5). Zhao et al. (6) reported 8 pri-
mary malignancies in a single patient. The chance of the
coincidence of 2 distinct tumors ranges between 0.7% and
11.7% (7). Although the co-occurrence of primary renal and
primary lung cancers is rare, metastasis to each other rate
varies from 2% to 18.6% (8). Lung cancer is typically more
aggressive than RCC and undetected lung cancer may be
eventually life-threatening.

To the best of our knowledge, no many studies were
addressing the coexistence of lung Adenocarcinoma and
RCC. Otsuki et al. (9) observed a metastatic primary lung
adenocarcinoma with adrenal metastasis synchronous
RCC. Ates et al. (10) reported a primary lung cancer
concomitant with RCC. Their case similar to our case
was male but the subtype of primary lung cancer was
squamous cell carcinoma (SCC). They treated the patient
with Gemcitabine-cisplatin-interferon. Palliative radio-
therapy was also planned due to massive hemoptysis.
Similar to our case, Nguyen and Louie (11) observed an
oligometastatic papillary adenocarcinoma of the lung
with solitary brain metastasis in the setting of a syn-
chronous primary renal neoplasm in a 58-year-old gen-
tleman. Their case subsequently underwent pulmonary
lobectomy, intracranial resections, and partial nephrec-
tomy, respectively. The mentioned patient recovered well
without any surgical complications or disease recurrence
evidence. A report from the Netherlands (12) described a
patient with primary lung adenocarcinoma; the lung that
presented synchronously with a lesion in the right kid-
ney. In this case, lung cancer was treated with neoadjuvant
chemotherapy followed by surgical resection. The kidney
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Figure 2. Right upper lobe (RUL) biopsy, A, Hematoxylin and eosin stain (H & E) im-
age of lung parenchyma infiltrated by a neoplasm, composed of cuboidal to colum-
nar cells with light eosinophilia and moderately pleomorphic nuclei arranged in dif-
ferent sized glandular structures; B, neoplastic cells are diffusely and strongly posi-
tive for Napsin A.

mass resected at the patient’s request later. The patient was
disease-free 6 years following the treatment.

The coexistence of RCC with other primary cancers in-
cluding malignancies of the genitourinary tract, colorec-
tal, lung, malignant melanoma, non-Hodgkin’s lymphoma

(13), and primary breast invasive lobular carcinoma (14) has
been reported. Joung et al. (15) observed that about 13% of
RCC patients had one or more new primary tumors. An in-
creased incidence of RCC following a diagnosis of lung can-
cer has been reported (16), but the relationship between
these two cancers is not clear.

To date, no definite answers are found for multiple ma-
lignancy etiology but some theories have suggested the
exposure of multiple organs to carcinogenic factors (17),
genetic predisposition (18), and the effect of single pri-
mary cancer treatment. Other underlying causes of syn-
chronous cancers may include lifestyle-related and envi-
ronmental factors (2). In our case, smoking is a known risk
factor for both lung and kidney malignancies and may im-
ply etiological sharing for the association of tobacco use
and the development of malignancies (19). Cifuentes et al.
(20) have shown that the presence of rs6983267 variant and
the G/G genotype is associated with a higher risk of col-
orectal cancer, thyroid, prostate, lung (21), and renal can-
cer (22). Also, there are some shared gene associated with
Lung Adenocarcinoma and RCC- such as HRAS (which con-
tributed to immune response interleukin [IL] 2 and 6 sig-
naling pathways) or TP53 and PI3KCA (which contributed
to apoptosis and modulation signaling pathway)- which
may play a key role in the pathogenesis of synchronous
lung Adenocarcinoma and RCC. This issue needs further in-
vestigation.

Since the kidney is a rare site of metastatic disease (12),
our case emphasizes the need to specifically note the pres-
ence of kidney mass in patients with primary lung cancer
as these may represent primary kidney neoplasms.

3.1. Conclusions

The possibility of primary cancer should be taken into
account when a lesion is detected in the lung or the kid-
neys because the treatment approach of metastatic and
primary cancer is different. Both the radiographic appear-
ance and clinical behavior of a lesion may hold clues that
can help distinguish synchronous cancers.
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Figure 3. A and B, Heterogeneous enhancing mass with central necrosis has been detected at the upper pole of the right kidney.

Figure 4. Right kidney mass biopsy, A, Hematoxylin and eosin stain (H & E) image of neoplasm composed of cells with clear cytoplasm, distinct cell borders, and moderately
pleomorphic nuclei; B, the neoplastic cells showed a positive nuclear reaction for paired box gene 8 (PAX8).
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