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Abstract

Objective: Metastatic tumors of the kidney are quite rare. In this study, we aimed to increase
awareness by discussing the clinicopathological data of our cases in the context of the literature.
Material and Methods: A total of 760 cases, subjected to trucut biopsy or resection, were examined.
The primary diagnoses, clinical, and histopathological features of the cases were investigated.
Results: The study included 60 trucut and 700 partial/radical nephrectomy cases, with metastasis
to the kidney detected in 24 cases. The most common primary organ was the lung, with less
frequent cases from lymph nodes, skin, breast, nasal sinus, gall bladder, pleura, prostate, colon,
esophagus, stomach, and ovary. Most tumors were of epithelial origin. The majority of the cases
were solitary and endophytic in appearance. Kidney metastasis occurred at a median of 36 (2-123)

months after the primary diagnosis. The median survival time after kidney metastasis was 8 (1-90)

Conclusion: In this study, detailed demographic and pathological data of cases metastasizing to
the kidney were documented. Although the rate of metastatic tumors in the kidney is low, even in
solitary and endophytic appearances, the possibility of metastasis should be considered, especially

in elderly patients, and confirmed with histopathological findings.
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INTRODUCTION

Metastatic tumors of the kidney are quite rare, ranking 12
among organs that can be metastasized. In autopsy series,
the incidence of tumors metastasizing to the kidney varies,
reaching up to 12.6% (1,2,3). Increased imaging techniques
and the distinction between primary and secondary tumors

radiologically have also increased the detection rate of
metastasis not only in autopsy series but also routinely. In
more than half of the cases, kidney metastasis is not detected at
the time of primary tumor diagnosis. While kidney metastasis
may be seen years after the treatment of the primary tumor,
rarely, kidney metastasis diagnosis can be made before the
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primary diagnosis (4). When kidney metastasis is detected,
metastases are often present in other organs as well (5).
Clinical signs include flank pain and hematuria, but most
cases are incidentally detected during imaging (5). Compared
to the primary tumor, metastases are more likely to be
bilateral, multifocal, solitary, and endophytic.

Metastatic tumors in the kidney include lung, colon, breast,
soft tissue, and thyroid metastases (5). Cases are generally
asymptomatic and detected incidentally through imaging (6).

In this study, we aimed to highlight and increase awareness
of these rare tumors by comparing the histopathological
diagnoses of tumors metastasizing to the kidney in patients
who underwent needle biopsy or surgery (partial/radical
nephrectomy) due to a kidney mass with radiological and
clinical findings.

MATERIALS AND METHODS

This retrospective study was approved by Bezmialem Vakif
University Rectorate Technology Transfer Office Ethics
Committees Unit. (Decision No: 333, Date: 22.11.2023).
A total of 760 biopsies performed due to kidney masses
(tru-cut or partial/radical nephrectomy) between January
2012 and January 2024 at Bezmialem Vakif University
were evaluated. Archive materials and hospital information
systems were scanned to record the diagnoses of primary
and metastatic tumors. Cases with histopathologically and
immunohistochemical confirmed metastasis were included
in the study, while tumors directly invading the kidney were
excluded. The frequency, bilaterality, endophytic/exophytic
nature, multifocality, locations of metastatic tumors, presence
of metastases in other organs at the time of kidney metastasis,
the time between primary diagnosis and metastasis, and
average survival time after kidney metastasis were recorded.
The available data were discussed in light of current literature
findings.

RESULTS

The study included 760 cases, 700 of which underwent
partial/radical nephrectomy and 60 trucut biopsy. Metastasis
was detected in 19 (76%) of the trucut biopsies and 6 (24%) of
the resection materials. In total, 25 cases of kidney metastasis
were present. The average age of metastatic cases was 62.2 (21-
84) years. The most common symptom was abdominal/flank
pain, followed by hematuria, with multiple symptoms present
in other cases. In one case, adenocarcinoma of lung origin was
detected by trucut biopsy due to acute kidney failure without
a kidney mass. Metastases were located in the left kidney in 14

(56%) cases, the right kidney in 5 (20%) cases, and bilaterally
in 6 (24%) cases. Nineteen (76%) cases were endophytic, and
6 (24%) were exophytic (Table 1). Eighteen (72%) cases had
unifocal, and 7 (28%) had multifocal tumors.

Table 1. Demographic and clinical findings of the cases

Number (n, %)
Case number 25
Age (mean %Std. Deviation) 62.2(+16.78)
Gender
Female 9(36)
Male 16(64)
Biopsy type
Trucut 19(76)
Partial/radical nephrectomy 6(24)
Localization
5(20)
Right
14(56)
Left
6(24)
Bilateral
Number of tumors
Unifocal 18(72)
Multifocal 7(28)

In 21 (84%) cases with kidney metastasis, the primary site of
the tumor was known, while in 1 (4%) case, it was unknown,
and in 3 (12%) cases, the diagnosis was made simultaneously
with kidney metastasis. After the diagnosis in one case, a
systemic search found the primary focus. The most common
primary organ was the lung (8 cases, 32%), followed by lymph
nodes (5 cases, 20%) and skin (2 cases, 8%), with one case
each in the breast, nasal sinus, gall bladder, pleura, prostate,
colon, esophagus, stomach, and ovary. Twelve (48%) tumors
were adenocarcinomas, 7 (28%) were lymphomas, 2 (8%)
were small cell carcinomas, 2 (8%) were sarcomas, 1 (4%)
was melanoma, and 1 (4%) was squamous cell carcinoma. Six
(85.7%) of the seven lymphoma cases were B-cell, and one
(14.3%) was T-cell lymphoma. Of the lung metastases, seven
(87.5%) were adenocarcinomas, and one (12.5%) was small
cell carcinoma (Figure 1). In 8 (32%) cases, metastasis was
only to the kidney, while in 17 (68%), there were metastases
to other organs as well.

The median survival time for the cases was 36 (2-123) months,
and the median time after kidney metastasis was 8 (1-90)
months. Nineteen (76%) cases had died, and six (24%) were

alive. There was a statistically significant difference in survival
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times between the group with only kidney metastasis and the
group with metastasis to another organ as well (p=0.048). The
median survival time for those with only kidney metastasis
was 93.00£26.35 months, while for those with metastasis to
another organ as well, it was 18.00+9.60 months.

H&E

iHC

Figure 1. Histopathological and immunohistochemical
findings of some tumors metastasizing to the kidney.

A. Malignant HMB45 and SOX 10
immunohistochemical staining required for diagnosis .

melanoma,

B. Small cell carcinoma, TTF 1 and Synaptophysin
immunohistochemical staining required for diagnosis and
primary focus.

C. Prostatic adenocarcinoma, Immunohistochemical staining
required to show prostate origin is NKX3.1 positivity and
PAX8 negativity, which is positive in kidney tumors.

D. Immunohistochemical CD117 and CK7 positivity in our
patient with adenoid cystic carcinoma forming solid and
cribriform structures,

E. Immunohistochemical GATA3 and Estrogen positivity
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in our case of breast carcinoma forming solid groups under
urothelial epithelium,

E Lung  adenocarcinoma,  Immunohistochemical
TTF1 positivity

adenocarcinoma metastasis forming glandular structures in

and histochemical PAS positivity for

the interstitium and tubules and tumour origin. (H&E and
IHC, x100)

H&E: Hematoxylin&Eosin,

IHC: immunohistochemistry

DISCUSSION

Metastatic tumors of the kidney pose a diagnostic challenge
due to their varied origins and clinical and radiological
appearances. Early and accurate diagnosis is considered as
critical for optimal treatment planning. In cases with isolated
kidney masses of unknown primary origin, the radiological
distinction may not be possible, increasing the rate of
unnecessary resections. While the standard treatment for
renal cell carcinoma is surgery, there are no clear guidelines
for metastases. However, studies indicate that curative surgical
resection in oligometastasis can improve survival. Autopsy
series showing incidental detection rates of 2.36-12.6%
highlight the high rate of incidental findings (1,2,5). Similar
to primary tumors, metastatic tumors can cause symptoms
like flank pain and hematuria, and rarely, acute kidney failure.
The most common primary sites were the lung, lymph nodes,
gastrointestinal system, and skin, similar to other series where
the lung, breast, and gastrointestinal system were predominant
(7), Zhou et al. reported a series of 151 cases of lung (43.7%),
colorectal (10.6%), head and neck (6%), breast (5.3%), soft
tissue (5.3%), and thyroid (5.3%), while Chen et al. reported
lung (60%), colon (8.6%), esophagus (5.7%), breast (5.7%),
ovary (5.7%), and liver, endometrium, thyroid, parotid, and
melanoma at 2.9% each (5,8). Additionally, rare metastases
such as cervix and Merkel cell carcinoma have been described
(9,10). Our cases also included notable metastases from the
nasal sinus, prostate, and gall bladder, which are rare in the
literature.

While a tumor can metastasize to any organ, it is often
multifocal or bilateral. Interestingly, most kidney metastases
are solitary (5,8,11,12,13). Additionally, rare cases of extensive
metastasis resembling primary renal cell carcinoma have been
reported, such as breast metastasis presenting as a single mass
with vena cava inferior thrombus, and esophageal squamous
cell carcinoma infiltrating the entire kidney, including the
pelvis and adrenal gland (14,15). In our study, most cases


https://doi.org/10.33719/nju1518955

Coban G, Toluk O, Ilktag A.

Metastasis to the Kidney

were solitary and endophytic. Primary kidney tumors can
be recognized radiologically even when multifocal (e.g.,
Burt Hugg-Dube syndrome, Von Hippel-Lindau syndrome).
However, metastases are less common than primary tumors,
leading to cases misdiagnosed as primary tumors. Therefore,
the possibility of metastasis should always be considered,
especially in known primary tumor cases.

Among the metastatic tumors of the kidney, epithelial
tumors are the most common (5). Additionally, melanoma,
lymphoma, and mesenchymal tumors can metastasize to
the kidney. As in our study, adenocarcinoma is the most
common epithelial tumor in the literature, with the lung
being the most common primary site. Among our lung
primary cases, seven were adenocarcinomas and one was
small cell carcinoma. Lian et al. found a series of six cases
with lung primary metastasizing to the kidney similar results,
with adenocarcinoma being the most common (four cases),
followed by one case each of squamous cell carcinoma and
small cell carcinoma (16). To support lung adenocarcinoma
metastasis, clinical history, morphological findings, and
immunohistochemical stains (TTF1, Napsin A, CK7) were
positive in our cases (16). For squamous cell carcinoma
metastasis, when the primary site is unknown, distinguishing
itfroma primaryrenal pelvis squamous cell carcinoma without
dysplastic epithelium favors metastasis. Among our cases, we
had an adenoid cystic carcinoma metastasis, a rare metastatic
tumor of the kidney. The primary site was the nasal sinus,
with lung metastasis preceding kidney metastasis. Although
less common, mesenchymal tumors can also metastasize to
the kidney, including osteosarcoma and synovial sarcoma in
the literature (5). We did not encounter mesenchymal tumors
in our study. Lymphomas, although less common, can also
metastasize to the kidney, with diffuse large B-cell lymphoma
being the most common type, as in our study.

The longest time from primary diagnosis to kidney metastasis
in the literature was 156 months in Chen et al’s study, with a
diagnosis of kidney metastasis from breast cancer (8). In our
study, the longest time was 84 months for nasal sinus adenoid
cystic carcinoma. Seventeen cases had metastases to other
organs before kidney metastasis. Additionally, the median
survival times of the cases significantly decreased after kidney
metastasis. Similarly, Zhou et al. reported shorter survival
times after kidney metastasis (5).

We could not reach the survival times of patients diagnosed
in our hospital that is limitation of this study, but it is followed

up in other centers. Our number of cases may be lower
compared to the literature, but it is higher in terms of case
diversity.

CONCLUSION

By increasing use of molecular examinations, organ-specific
treatments are also increasing. Although the rate of metastatic
tumors in the kidney is low, the possibility of metastasis should
be considered, especially in elderly patients, and confirmed
with systemic and radiological findings. In addition,
metastasis should be kept in mind when histopathological
morphology is different from the classical tumours of the
kidney. There are very few series of renal metastases in the
literature, and they are usually described as case reports. New
studies with large series are needed to determine the true
incidence of renal metastases.

Ethics This
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