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Abstract
Background Non-Small Cell Lung Cancer (NSCLC) rarely metastases to the renal pelvis, especially with
renal venous tumor thrombus, we presented the �rst case of a NSCLC patient with renal pelvis metastasis
and renal venous invasion.

Case presentation A 50-year-old man was referred to the thoracic facility after experiencing a healthy
examination revealing solitary pulmonary mass in the left lung, he received surgery of left upper lobe
resection and hilar and mediastinal lymph nodes dissection at our hospital in June 2016. Postoperative
histopathologic diagnosis was NSCLC (pT3N0M0), and regular follow-up was performed after operation.
After eighteen months, he was referred to the urology facility complaining of visible hematuria and pain
in the right waist. Abdominal enhanced computed tomography (CT) indicated a neoplasm in the right
renal pelvis, and �lling coloboma could be seen in the right renal vein during the CT enhancement period.
Simultaneously two nodules were found in his right lung. He received radical nephrectomy (RN) for the
right kidney and removal of renal venous thrombus in December 2017. The neoplasm occupying the right
pelvis and the solid ingredient occupying the right renal venous lumen were histologically considered as a
metastatic carcinoma from the NSCLC. Icotinib Hydrochloride Tablets were adminstrated to treat nodules
in the right lung since the RN. According to the last re-examination in March 2020, the e�cacy was
evaluated as partial remission.

Conclusions Renal venous invasion of renal tumor not only occurs in renal cell carcinoma (RCC) and
upper urinary tract urothelial carcinoma (UTUC), but also can be seen in the state of metastasis.
Acquiring correct preoperative diagnosis is of great importance in determining proper treatment
strategies. Besides, the aggressive RN for patients suffering advanced metastatic carcinoma of renal
pelvis is safe under perfect perioperative management and favorable to treat metastatic carcinoma in
other sites.

Background
Despite remarkable progress has been achieved in medical research over the last decades, lung cancer is
still the most common cancer type worldwide and the leading cause of cancer-related deaths [1.2], with
the World Health Organization estimating 1.37 million deaths globally per year [3]. NSCLC accounts for
88% of all diagnosis of lung cancer [4] and it could almost metastasis to every site. Liver, adrenals, bones,
brain and kidney are the frequently extrathoracic sites, but renal pelvis metastasis from lung cancer with
renal venous thrombus is extremely rare, here we presented a precious and interesting case for diagnosis
and therapy of advanced NSCLC.

Case Presentation
A 50-year-old man with smoking history was referred to our thoracic facility after undergoing a healthy
examination revealing solitary pulmonary mass in the left lung without cough, hemoptysis, dyspnea,
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chest pain, or other pulmonary symptoms. His physical examination was negative. He then received
thoroughly examination at our hospital. Fiberoptic bronchoscope brushing cells and liquid based
cytology discovered cancer cells (non-small cell carcinoma), and the �beroptic bronchoscopy biopsy also
discovered the cancer cells. The CT scan of his chest revealed a mass in the upper left lung (Fig. 1).
Examinations including TC-99 MDP bone scintigraphy, the brain enhanced CT and enhanced upper
abdominal CT were all negative for distant metastasis. Consequently, he received surgery of left upper
lobe resection and hilar and mediastinal lymph node dissection at West China Hospital in June 2016.
Intraoperative macroscopic examination of the sample revealed a mass 6.0 centimeters in diameter, and
postoperative histopathologic examination of the specimen con�rmed as lung adenocarcinoma (a type
of NSCLC, classi�ed between poorly to moderately differentiated, Fig. 2). The immunohistochemistry
staining indicated the expression of TTF-1 and CK7 were positive, while the expressions of P63, CK5/6,
Syn and CgA were negative (Fig. 2). Epidermal growth factor receptor (EGFR) mutated according to the
gene test, without nearby lymph node metastasis. Though the pathologic stage of the patient was B
(pT3N0M0), he was not given antitumor adjuvant therapy because of suffering pulmonary tuberculosis
and viral hepatitis type B and receiving medical treatment for them. There was no local recurrence or
systemic metastasis during postoperative follow-up for eighteen months.

Eighteen months after operation, the man was referred to the urology facility complaining of pain in the
right waist, lower abdomen and groin area, together with visible hematuria throughout. Abdominal
enhanced CT showed a neoplasm in the right renal pelvis, and �lling coloboma could be seen in the right
renal vein during the CT enhancement period. We observed an enlarged lymph node behind the inferior
vena cava simultaneously (Fig. 3). Meanwhile, enhanced CT scan of his chest showed two nodules in his
right lung (located in the upper lobe and the inferior lobe of the right lung), which tended to be metastatic
tumors derived from his left lung (Fig. 4A and B). Vascular ultrasound detected solid ingredient occupying
the right renal venous lumen. What’s interesting was that the urinary cytology and Fluorescence In Situ
Hybridization (FISH) were negative. The biopsy of the neoplasm in the right renal pelvis was not
performed in case of great risk, we directly conducted RN for the right kidney and removal of renal venous
thrombus in December 2017. The postoperative specimen of RN was histologically considered to be a
metastatic carcinoma from the NSCLC but not UTUC, with immunohistochemistry stain positive for TTF-
1, NapsinA and focally positive for P63 and CK5/6, while negative for PAX-8, Uroplakin-2, Uroplakin-3, Syn
and CgA (Fig. 5). Gene test detected 19-Del mutation of EGFR. Pathologists observed that the carcinoma
had invaded the muscular layer of renal pelvis and renal parenchyma. Metastasis was found in one
lymph node inside the right renal pedicle. Moreover, the solid ingredient occupying the right renal venous
lumen was con�rmed as agminated cancer cells.

Icotinib Hydrochloride Tablets, the preferred targeted therapy for metastatic NSCLC with EGFR mutation,
were prescribed to him since the RN for the right kidney. Postoperative TC-99 MDP bone scintigraphy was
negative one year later. The CT scan of chest showed nodal diameter decreased from 10 millimeter to 3.7
millimeter, in the nodule locating in the right inferior lobe according to the most recent reexamination in
March 2020. Likewise, the nodule locating in the upper lobe of right lung was cured. The drug e�cacy
was evaluated as partial remission (Fig. 4C).
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Discussion
RCC has the ability to locally invade and progress as a tumor thrombus in the venous system, the
incidence it metastases to the renal vein or inferior vena cava is 4 to 36% [5.6] and the incidence of UTUC
with the renal vein or inferior vena cava invasion was reported to be 5 to 7% [7.8]. To the best of our
knowledge, this is the �rst case that reported renal pelvis tumor metastasis from lung carcinoma
extending to renal vein. It alarms that correct preoperative diagnosis of a renal tumor with renal vein
tumor thrombus is crucial before surgical resection was decided.

However, differential diagnosis of the three cases remains challenge. Urinary cytology seems di�cult to
distinguish UTUC and metastatic carcinoma of renal pelvis owing to cytology is less sensitive for UTUC
(sensitivity and positive predictive value of 56% and 54% for high-grade disease, respectively) than
bladder tumors (positive predictive value > 85% for high-grade disease). Although cytology could be
performed in situ in the renal cavities via ureteroscopy which is more sensitive than cytology (sensitivity
and positive predictive value of 71% and 53% for detecting high-grade disease, respectively) [9], while the
doctors’ operation during ureteroscopy might bring out tumor metastasis.

E.Voulgaris et al. [10] performed the urinary cytology in patients with lung carcinoma without obvious
urothelial metastases, which might be helpful in the early diagnosis of urothelial metastases. However,
their studies seemed to included patients with metastatic/extensive disease and high tumor burden,
whether urinary cytology should be performed in lung cancer needs further investigations.

Moreover, Computed tomography urography (CTU) is a powerful tool that enables detailed anatomic
evaluation of the urinary tract when distinguishing UTUC, benign urinary tract conditions and infrequent
metastatic tumors. It could provide additional imaging information but not conclusive evidence for
determining treatment strategy. By contrast, �exible ureteroscopy biopsy can determine tumor grade in
90% of UTUC with low false-negative rate regardless of the sample size [11], and can be helpful in the
decision-making process between radical nephroureterectomy (RNU) for UTUC and RN for metastatic
carcinoma of renal pelvis. However, it could be done only with careful weighted bene�t and disadvantage
such as implantation metastasis, especially in advanced metastatic carcinoma of renal pelvis as
presented here. Image enhancement techniques including Narrow band imaging, Image1 S, and
Photodynamic diagnosis-guided endoscopy aim at achieving better visualization of malignant
urothelium and especially �at tumors or carcinoma in situ [12], which might be helpful for differential
diagnosis between UTUC and earlier metastatic tumor in renal pelvis, but the clinical value has yet to be
demonstrated.

Conclusions
Renal venous invasion of renal tumor not only occur in RCC and UTUC, but also in metastatic carcinoma
of renal pelvis. Differentiating these three kinds of carcinomas so as to acquire correct preoperative
diagnosis is critical for determining proper treatment strategies, which should arise urological surgeons’
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attention, especially when encountering patients with the history of carcinoma in other sites. On the other
hand, the aggressive RN for patients suffering advanced metastatic carcinoma of renal pelvis is safe
under perfect perioperative management and favorable to treat metastatic carcinoma in other sites.

Abbreviations
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Non-Small Cell Lung Cancer.
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Computed tomography.
RN
Radical nephrectomy.
RCC
Renal cell carcinoma.
UTUC
Upper urinary tract urothelial carcinoma.
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Epidermal growth factor receptor.
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Fluorescence in situ hybridization.
RNU
Radical nephroureterectomy.
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Figure 1

CT scan of chest showed a mass in the left upper lung in June 2016.

Figure 2
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HE staining (x100 and x200) of lung adenocarcinoma classi�ed between poorly differentiated and
moderately differentiated. Immunohistochemistry staining (x200) of the mass in the left upper lobe. The
expression of TTF-1, CK7 were positive, while the expressions of P63, CK5/6, Syn and CgA were negative.

Figure 3

Contrast enhanced computed tomography scan of the abdomen revealed a neoplasm in the right renal
pelvis, and �lling coloboma could be seen in the right renal vein.

Figure 4

A and B: CT scan of chest showed two nodules in his right lung in December 2017. C: CT scan of chest in
March 2020 showed the nodule located in the right inferior lobe has experienced a signi�cant decrease,
nodal diameter changed from 10 mm to 3.7 mm.
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Figure 5

Immunohistochemistry staining (x200) of the neoplasm occupying the right pelvis and the tumor
thrombus. Positive for TTF-1, NapsinA and negative for Uroplakin-2, Uroplakin-3.


