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Rare co-existance of disease or pathology

The occurrence of metastasis from one neoplasm to another is known as tumor-to-tumor metastasis (TTM). It
is a rare phenomenon in the natural history of any neoplasm, with approximately 100 cases reported in the lit-
erature to date. The lungs are the most frequent metastatic tumor donors and kidney cancer is the most com-
mon recipient. However, the opposite phenomenon (lung adenocarcinoma as a recipient of metastasis from
renal carcinoma) has not been previously reported in the literature.

We present the case of a man with a history of multiple neoplasms. He had a diffuse large B-cell ymphoma in
2006, a left papillary renal cell carcinoma (RCC) type 2 in 2006, and an acinar adenocarcinoma of the prostate
in 2011. A follow-up computed tomography scan in July 2019 showed a suspicious lung nodule on the left up-
per lobe and a retroperitoneal hypermetabolic mass on the positron emission tomography scan. The lung nod-
ule and retroperitoneal mass biopsies were consistent with a primary lung adenocarcinoma with a lepidic pat-
tern and a metastatic RCC, respectively. In January 2020, he underwent a thoracoscopic left upper lobectomy
and a mediastinal lymph node dissection. Histopathological evaluation revealed a 2-cm nodule composed of
a lung adenocarcinoma with an intratumoral metastasis from a papillary RCC. To date, the patient has stable
renal neoplastic metastatic disease and no locoregional recurrences of the lung adenocarcinoma.

Metastasis from one primary tumor to another primary tumor is an extremely unusual event. We report one
of the first cases of an RCC metastasis to a primary lung adenocarcinoma.
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Background

Tumor-to-tumor metastasis (TTM) is a rare event, which con-
sists of the metastasis from one primary tumor to another
synchronous or metachronous primary tumor. In these cases,
lung cancer is the most frequent metastatic tumor donor and
kidney cancer is the typical recipient, while the opposite phe-
nomenon (lung adenocarcinoma as a recipient of metastasis
from renal carcinoma) has not been previously reported in the
literature [1,2]. We present the case of a man with a history of
papillary renal carcinoma with a pulmonary nodule identified
in his follow-up examination. The initial lung biopsy showed
a lung adenocarcinoma; however, the histopathological anal-
ysis of the left upper lobectomy was consistent with a met-
astatic papillary renal carcinoma to a lung adenocarcinoma.

Case Report

A 67-year-old man with a history of smoking was diagnosed
with a diffuse large B-cell lymphoma in 2006. The initial stage
was IVB due to bone marrow involvement and the International
Prognostic Index risk was intermediate/high. He received 6 cy-
cles of R-CHOP chemotherapy (rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisone) with complete re-
sponse to the treatment and without relapse at the date of
publication of this paper. In the same year (2006), a left papil-
lary renal cell carcinoma (RCC) was diagnosed (type 2, Fuhrman
grade 3-4, stage Il by pT3NOMO, according to the American
Joint Committee on Cancer [AJCC], 6™ edition); therefore, he
underwent a radical nephrectomy by laparoscopy. During the
subsequent clinical and imaging follow-ups, a third primary
tumor was diagnosed in 2011 (stage | acinar adenocarcino-
ma of the prostate, pT2ANOMO, Gleason 3+3 score 6, initial
prostate-specific antigen 7.6 ng/ml [AJCC, 7t edition]). He un-
derwent a radical prostatectomy and an extended lymphad-
enectomy; he has had no relapse to date. In 2015, he had an
isolated left para-aortic lymph node relapse that required a
lymphadenectomy with a complete resection, and the patho-
logical anatomy was compatible with a papillary renal cell car-
cinoma type 2 metastasis. Given the absence of measurable
disease at another site, he was followed up every 3 months.
The follow-up computerized tomography (CT) scan in 2018
identified a nonspecific pulmonary nodule in the central as-
pect of the left upper lobe, which was left (untreated) in ob-
servation status. In July 2019, this pulmonary nodule showed
21 mm of mixed solid and ground-glass components and it
had increased in diameter by 19% compared to the 2018 CT
scan. Micronodules of up to 5 mm in diameter were observed
in both lung fields (Figure 1). A positron emission tomogra-
phy computed tomography (PET-CT) scan showed nodules and
micronodules with soft tissue density. Some of them had high
metabolic activity; they were located in both lung fields, and
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Figure 1. A thoracic computed tomography scan showing a
pulmonary nodule with mixed solid and ground-
glass opacity (21-mm diameter), located in the central
aspect of the left upper lobe.

Figure 2. The moderately differentiated lung adenocarcinoma
displayed a 40% solid (white arrow) and 60% acinar
(black arrow) pattern (hematoxylin and eosin stain, 4x
magnification).

were compatible with metastatic involvement. A left para-aor-
tic hypermetabolic adenopathy, which was a hypermetabolic
mass that infiltrated the left psoas minor muscle and another
hypermetabolic focus in the left posterior muscle wall of the
retroperitoneum, were suggestive of metastatic involvement.
Biopsies of the pulmonary nodule and the retroperitoneal mass
were performed. The pulmonary nodule biopsy was compati-
ble with a primary pulmonary adenocarcinoma with a lepidic
pattern, and the retroperitoneal mass biopsy revealed a pap-
illary adenocarcinoma compatible with a primary renal tumor.

In January 2020 he underwent a left upper lobectomy and
mediastinal lymph node dissection by thoracoscopy. The his-
topathological evaluation of the left upper lobe found a larg-
er 2.0x1.5 cm nodule composed of a lung adenocarcinoma
(Figure 2) with an intratumoral metastasis (0.2-cm diameter)
from a papillary RCC (Figure 3A, 3B).
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Figure 3. (A) Intratumoral metastasis of the papillary renal cell carcinoma type 2 measuring 0.2x0.2 cm, surrounded by a lung
adenocarcinoma. (B) The circle encloses the intratumoral metastasis (hematoxylin and eosin stain, 10x magnification).

Immunohistochemistry markers showed positivity for
CKAE1/AE3 in the lung cancer (Figure 4A) and RCC (Figure 4B),
and CK7 positivity in the lung cancer (Figure 4C) and RCC
(Figure 4D). Napsin A was positive in the lung adenocarcino-
ma (Figure 4E) and negative in the RCC (Figure 4F). The thy-
roid transcription factor (TTF-1) was positive in the lung ade-
nocarcinoma (Figure 4G) and negative in the RCC (Figure 4H).
The RCC was positive for the RCC marker (Figure 5A), CD10
(Figure 5B), and PAX8 (Figure 5C).

A second smaller nodule (1.0x0.5 cm) was found to be metas-
tasized from the RCC. The lung adenocarcinoma was staged
as pT1bNOMORO IA2 (AJCC, 8t edition) with no adverse risk
factors observed in the histopathologic analysis; therefore, no
adjuvant treatment was offered. The renal cancer was con-
sidered to be low risk on the International Metastatic RCC
Database Consortium scale. However, metastatic progression
with a high tumor burden led to some symptoms, including
pain and weight loss; therefore, he underwent systemic ther-
apy with sunitinib in April 2020.

In September 2020, CT images of the chest and abdomen re-
vealed stable neoplastic disease. Sunitinib therapy had to be
suspended due to progressive dyspnea, which resolved af-
ter the sunitinib was discontinued. At this time, cardiovascu-
lar studies, including transthoracic echocardiography, and an
ischemia induction test showed normal results. In October
2020, although the retroperitoneal disease was stable, it was
generating significant pain; therefore, a urologic oncologist
performed a palliative resection. At the last follow-up visit in
November 2020, he was asymptomatic and a PET-CT scan re-
vealed stable neoplastic disease. Based on a joint decision with
his oncologist, the patient is under close observation with no
active treatment. In search of a possible hereditary cancer, a
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germline mutation-testing panel of 105 genes was carried out
using next-generation sequencing (NGS, MiSeq System, lllumina
Sequencing Technology, San Diego, CA, USA); however, it did
not show any alteration. The patient gave informed consent
for the publication of this case report.

Discussion

The presentation of a metastasis from one primary tumor
to another (TTM) is a rare phenomenon in the natural his-
tory of any neoplasm. Since the initial description of TTM by
Berent in 1902, >100 cases have been reported in the liter-
ature [1-3]. Campbell et al (1969) proposed the criteria for a
true TTM as the existence of >2 primary neoplasms, the recip-
ient tumor must be a true neoplasm, and the evidence of the
second metastatic neoplasm with invasion or growth in the
host tumor should not be due to contiguous growth (the lat-
ter event is known as a collision tumor) [3]. The present case
meets all these criteria.

From the cases described in literature, RCC is the most frequent
recipient tumor in up to 65% of cases, and lung and breast
carcinomas are usually the donors’ [1]; however, other types
of tumors in different combinations have been described as
causes of TTM [1,3-5]. In contrast, in the present patient, the
lung cancer was the recipient site and RCC was the metastat-
ic donor, which is a phenomenon not yet described in the lit-
erature to the best of our knowledge.

Several theories can explain the reasons for an occurrence of
TTM. Paget et al (1889) proposed the theory of ‘soil and seed,’
in which a tumor develops owing to the presence of a fer-
tile microenvironment (soil) where the tumor (the seed) can
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Figure 4. Immunohistochemical studies with positivity for CKAE1/AE3, CK7, Napsin A, and thyroid transcription factor 1 (TTF-1) in
the acinar (60%) and solid (40%) lung adenocarcinoma. Positivity for CKAE1/AE3 and CK7, and negativity for Napsin A
and TTF-1 for the metastasis from the papillary renal cell carcinoma (RCC) type 2 metastasis (arrows indicate intratumoral
RCC metastasis): (A) CKAE1/AE3 in the lung adenocarcinoma (CKAE1/AE3 stain, 4x magnification). (B) CKAE1/AE3
in the intratumoral metastasis of the papillary RCC type 2 (CKAE1/AE3 stain, 10x magnification). (C) CK7 in the lung
adenocarcinoma (CK7 stain, 4x magnification). (D) CK7 in the intratumoral metastasis of the papillary RCC type 2 (CK7
stain, 10x magnification). (E) Napsin A in the lung adenocarcinoma (napsin A stain, 4x magnification). (F) Napsin A in the
intratumoral metastasis of the papillary RCC type 2 (napsin A stain, 10x magnification). (G) TTF-1 in the lung adenocarcinoma
(TTF1 stain, 4x magnification). (H) TTF-1 in the intratumoral metastasis of the papillary RCC type 2 (TTF-1 stain, 10x
magnification).
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Figure 5. Immunomarkers for kidney cells: Positivity in the intratumoral metastasis of the papillary renal cell carcinoma (RCC) type
2, negativity in the periphery corresponding to the lung adenocarcinoma (arrows indicate intratumoral RCC metastasis):
(A) RCC marker (RCC stain, 4x magnification). (B) CD10 (CD10 stain, 4x magnification). (C) Paired box gene 8 (PAX8 stain,

40x magnification).
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proliferate [6]. On the other hand, Ewing et al (1928) described
a ‘mechanical’ theory, where the site compromised by metas-
tasis depends on the quantity of viable tumor cells delivered
to the target organ. The specificity of this metastatic involve-
ment can be related to other anatomical considerations, in-
cluding vascularization and location [7].

The lungs are the second most frequent site for metastat-
ic involvement by extra-thoracic tumors, and they are affect-
ed in up to 54% of cases. RCC metastases are present in up
to 30% of patients, and the lungs, in addition to non-regional
lymph nodes, are probably the most frequently involved or-
gans (70%) [8,9].

RCC is a good receptor for lung cancer metastasis due to the
high renal blood volume, and high lipid and glycogen content
of the RCC; however, the reasons for the reverse phenomenon,
as occurred in our patient, are unclear [1,2,3,6]. One possible
hypothetical explanation is the inflammatory microenviron-
ment of the lung adenocarcinoma, which can potentially at-
tract and host metastatic RCC tumor cells, as seen in the case
of metastasis of an RCC to the oral cavity after tooth extrac-
tion (in wounds) [10].

Another aspect to highlight in this case is the possibility of the
presentation of synchronous primary pulmonary tumors in pa-
tients with a history of renal cancer. In a case series of 151 pa-
tients with pulmonary metastatic RCC, 2% of the patients had
synchronous non-small cell lung carcinoma. However, no cas-
es of TTM were reported in this case series [11].

The close follow-up of the present patient due to his oncolog-
ical history influenced the timely diagnosis of the TTM and re-

sulted in the curative management of his lung adenocarcinoma.

References:

—

. Sella A, Ro JY. Renal cell cancer: Best recipient of tumor-to-tumor metasta-
sis. Urology. 1987;30(1):35-38

. Moody P, Murtagh K, Piduru S, et al. Tumor-to-tumor metastasis: Pathology
and neuroimaging considerations. Int J Clin Exp Pathol. 2012;5(4):367-73

. Campbell LV, Gilbert E, Chamberlain CR, Watne A. Metastasis of cancer to
cancer. Cancer. 1968;22(3):635-43

. Lakovschek IC, Petru E, Pollheimer M), et al. A rare case of cancer-to-can-
cer metastasis: breast cancer to renal cell cancer: Case report and review
of literature. Wien Med Wochenschr. 2019;169(13-14):350-53

. Tan W, Tao L, Zhou Z, et al. Tumor-to-tumor metastasis: A rare case of breast
carcinoma metastasizing to a pheochromocytoma, and a literature review.
Diagn Pathol. 2019;14(1):46

. Hart IR. “Seed and soil” revisited: mechanisms of site-specific metastasis.
Cancer Metastasis Rev. 1982;1(1):5-16

N

w

IS

S,

[=2)

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€932012-6

Caballero D. et al:
Lung adenocarcinoma as a recipient of metastasis from renal cell carcinoma
© Am J Case Rep, 2021; 22: €932012

Conclusions

Metastasis from a malignant tumor to another primary tumor
is a rare event. Possible explanations for this phenomenon are
scarce, and include some anatomical considerations (the high
blood-flow volume of the lungs and kidneys), an advantageous
microenvironment of the primary tumor that can host meta-
static tumor cells, and the patient’s characteristics, including
a personal history of multiple synchronous or metachronous
tumors. TTM usually represents a diagnostic challenge, which
demands a careful pathological study to ensure a precise di-
agnosis and appropriate treatment.
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