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Tumor-to-tumor metastasis (TTM) is a rare phenomenon
in which a secondary tumor colonizes within a primary
tumor of a different histogenesis. It is hypothesized that
TTM is encouraged by conditions that promote increased

cell growth and division in the primary tumor, such as
hypervascularity and expression of oncogenic cytokines.
However, the exact causes of TTM likely vary on a
case-by-case basis and are dependent on the microen-
vironment of both the primary and secondary tumors.
Herein, we present the first reported example of TTM
in which a pulmonary neuroendocrine tumor (NET)
metastasizes to a renal oncocytoma.
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Introduction

Tumor-to-tumor metastasis (TTM) is a rare variant of
typical tumor metastasis and has been documented
in several different patterns in prior case reports.
Of the reported events of TTM, primary tumors of
the lung are the most common donors of metasta-
sis, and tumors of the kidney, particularly renal cell
carcinoma (RCC), are the most common recipients of
metastasis.1 TTM has also been documented to occur
frequently in benign tumor recipients, such as menin-
gioma, but few cases of TTM in benign renal tumors
have been reported.2,3 Here, we present the first doc-
umented case of a pulmonary neuroendocrine tumor

(NET) metastasizing to an oncocytoma. Understand-
ing unique variants of TTM, such as this case, is
critical in better understanding pathways of tumori-
genesis and metastatic interactions between tumors.
Further, we detail below the interdisciplinary dis-
cussion at our institution regarding this case to help
inform treatment options and prognosis in TTM.

Case Description

A 69-year-old male presented to the urology clinic
with a renal mass incidentally found on CT after
presentation to the emergency department with
cholecystitis. Cross-sectional imaging identified an
enhancing 3.3 × 2.6 cm exophytic mass of the
lateral right kidney (Figure 1), and notably, lung
adenopathy in the left hilum (Figure 2), initially con-
cerning for metastasis from a renal primary. The
patient was referred to interventional radiology and
biopsy of the renal mass and hilar lymph nodes.
The renal mass biopsy was completed successfully,
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FIGURE 1. Enhancing right renal mass, CT
Abdomen/Pelvis (axial) (5/21/2023)

but the hilar adenopathy was unable to be accessed
percutaneously. Review of renal lesion pathology
demonstrated a component of oncocytoma with a
secondary component of low-grade spindle cell NET.

Due to the unusual pathology, the case was
discussed at our institution’s genitourinary tumor
board, and consensus was to proceed with bron-
choscopy to access the left hilar lesion. A fine needle
aspiration of the 1.8 × 1.6 cm lymph node conglom-
erate surrounding the left hilar vasculature stained
positive for synaptophysin and chromogranin A,
identifying the mass as a well-differentiated NET.
At this point, serum chromogranin A was obtained,
which was mildly elevated at 132. A fluorodeoxyglu-
cose (FDG) PET scan was subsequently performed
to better evaluate the degree of metastatic dis-
ease, which did not demonstrate any additional foci
of NET.

After the hilar node pathology and PET scan were
reviewed with the genitourinary tumor board, it was

determined that the hilar mass was, in fact, the pri-
mary tumor and had likely metastasized to the right
kidney. He was referred to cardiothoracic surgery to
discuss resection of the primary NET, but due to the
central location between the upper and lower lobe
bronchial bifurcations and concern for infiltration
of disease past the interlobar fissure, the cardio-
thoracic team determined resection may require left
pneumonectomy. He was therefore instead offered
observation or radiation therapy to primary NET
with subsequent right partial nephrectomy, and the
patient elected to pursue treatment.

He completed radiotherapy with 60 Gy in 15
fractions, and repeat cross-sectional imaging was per-
formed, demonstrating no local recurrence of disease
in the left hilum and stability of the right renal
lesion. Three months later, he underwent robotic right
partial nephrectomy and had an uncomplicated post-
operative recovery. Pathology was consistent with
prior renal biopsy, demonstrating NET encapsulated
by oncocytoma (Figure 3). Margins were negative for
residual NET.

Discussion

The rare phenomenon of tumor-to-tumor metasta-
sis has challenged traditional cancer paradigms and
complicates diagnosis and treatment strategies. His-
torically, each instance of TTM has been analyzed
and managed on a case-by-case basis due to the
unique properties of the donor and recipient tumor
in each instance. Similarly, this previously undocu-
mented occurrence of a pulmonary NET as a donor
for TTM and an oncocytoma as the recipient required
several interdisciplinary discussions to determine the
course of management that balanced oncologic cura-
tive potential with morbidity. TTM can be challenging

FIGURE 2. Left hilar lesions, CT Chest (axial, lung window) (7/14/2023)
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FIGURE 3. Surgical pathology: the oncocytic cells
(with pink cytoplasm) interdigitate with the darker
neuroendocrine nests on the right (H&E, 100×)

to diagnose, particularly when the tumors are his-
tologically similar to each other, commonly seen in
the setting of renal cell carcinoma metastasizing to
parathyroid adenoma. In this case, the patient was not
previously known to have a neuroendocrine tumor,
and the differential diagnosis included a collision sce-
nario between the oncocytoma and a primary renal
neuroendocrine tumor, versus tumor to tumor metas-
tasis from a metastatic neuroendocrine tumor, which
was resolved through multi-disciplinary correlation,
upon the discovery of the pulmonary NET.

When presenting on their own, NETs are rare,
with an incidence rate of 5.86 per 100,000 patients
worldwide, and management classically entails sur-
gical resection and control of functional symptoms.4

However, due to the variety of presentations of
NETs, tumor debulking strategies including radia-
tion and embolization have been utilized in cases
of metastatic disease where complete resection was
not feasible.5 However, it is impossible to deter-
mine the presence of metastatic disease in cases
of TTM with routine standard CT or MRI. In this
case, partially due to the radiographic similarities
between oncocytoma and malignant renal tumors,
the pre-operative CT scan was unable to visualize
the presence of the NET completely encapsulated
within a benign lesion. Of note, positron emis-
sion tomography (PET) scans may also be used
to identify primary and metastatic neuroendocrine
tumors. Among radiotracers, FDG is generally pre-
ferred for the detection of aggressive and poorly
differentiated NETs, 6 whereas 68Ga-radiolabelled
and 64Cu-radiolabelled somatostatin analogues have
been shown to detect well-differentiated NETs with

high sensitivity and specificity in recent literature.7,8

Therefore, this report illustrates the importance of
tissue sampling or appropriate PET imaging to ascer-
tain the tumor components and evaluate the need for
resection or alternative tumor debulking strategies.

Though RCC is the most common recipient tumor
in TTM, there have been only six reported cases
of oncocytoma as the recipient.9 Among intracra-
nial neoplasms, however, benign meningiomas have
been most frequently noted to act as TTM recipients.
Though this is not fully understood, it is theorized
that the microenvironment within meningiomas fos-
ters angiogenesis, cell proliferation, and expansion of
collagen and lipid content, creating a setting in which
a metastasized donor tumor can easily grow.10 It is
possible that the tumor characteristics of oncocytoma
create an environment that encourages growth of
micro-metastasis and TTM, though malignant renal
tumors seem to do so to a greater degree. Of the
reported cases of TTM with renal tumors acting
as recipients, an overwhelming majority are clear
cell RCC (Table 1). As pulmonary neuroendocrine
tumors very infrequently metastasize to the kid-
ney without concurrent implants in regional lymph
nodes, this phenomenon may have overridden typ-
ical pulmonary lymphatic drainage to result in the
presentation demonstrated in this report.11

TABLE 1. Frequency of various renal tumors as
TTM recipients

Renal tumor Number Donor tumors Ref.

Clear Cell RCC ~50

Pulmonary origin

12–17,1,16

Adenocarcinoma of
unknown origin
Breast origin
Thyroid origin
Prostate adenocarcinoma
Adenosquamous cervical
carcinoma
Rectal signet ring
adenocarcinoma
Chronic lymphocytic
leukemia

Oncocytoma 6
Pulmonary origin

9,12Breast origin
Prostate adenocarcinoma

Chromophobe RCC 4
Pulmonary origin 18,19
Colorectal adenocarcinoma

Angiomyolipoma 3
Pulmonary origin 2,12,20
Neuroendocrine carcinoma
of the pancreas

Papillary RCC 1 Pulmonary origin 12

Renal adenoma 1 Pulmonary origin 12
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