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ABSTRACT: Renal metastases are uncommon in clinical practice, even as autopsy reports much frequent cases
n disseminated tumors. Usually multiple and bilateral, they can determine many problems of differential diagnosis in
case of solitary renal mass, when a primary kidney neoplasm must be excluded. Main sources are represented by the
tumors of the lung, breast, digestive tract, melanomas and lymphomas, but rare cases with other etiology have been
reported. Imaging can help to the diagnosis; CT scan, MRI, transabdominal ultrasound and sometimes contrast
enhanced ultrasound can be useful. The treatment is individualized by the general status, by other organs involved
and by the control of primary tumors; nephrectomy can be made in cases with unsure diagnosis and if primary tumor

is controlled.
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Introduction

Secondary tumors of the kidney are rather
uncommon in clinical practice [1], although
renal blood flow represents approximately 20%
of cardiac output. The incidence in autopsy
series is estimated between 2,36-12,6% of
patients with metastatic tumors [2], but clinical
detected renal metastases have a much lower
prevalence. Improvements in oncologic therapy
and increased access to imaging techniques
(especially CT scan and MRI) were correlated to
an increasing number of reported Kkidney
metastases into the literature [2].

Etiology

Renal metastases are originated mainly from
lung, breast, digestive organs (especially
esophagus, stomach and colon) and melanoma
[3,4].

Most patients have no metastasis to the
kidney at the moment of the diagnosis (69,5%),
and 80% develop metastasis to the other organs
during evolution [2], sometimes several years
after primary tumor identification or even after
removal of the original tumor [5,6,7]. Rarely,
renal metastases are discovered prior to primary
site tumor [8]. Some cases with solitary
metastatic renal mass and multiple metastases
were also reported and determine difficulties of
differential diagnosis [9,10].

The lung represents the main source for
kidney metastasis in most studies; the
prevalence of pulmonary tumors as a cause of
renal metastasis is estimated at 19,8-23,3% in
one study [4] and at 43,7% in another [2].

All pathological types of tumors can be
implied [1-2,5-7,11-19]; in a study 57,6% have
squamous cell carcinoma, 28,8% have
adenocarcinoma and 5,1% small-cell lung
carcinoma [1]. Most cases of lung carcinoma
with renal metastases have concomitant
metastases located to the liver, bones and
adrenal glands. In a series of 146 patients with
lung carcinoma, renal metastases represent only
1,4% of total metastases [16]. A rare case of
localized mesothelioma with renal metastasis
was also described [20].

Digestive tumors represent another possible
source of renal metastases. Esophageal
carcinoma [21-24] can metastasize into the lung,
liver, bones and adrenal gland [23]. Renal
metastases are the 5" place by clinical frequency
[21], although one study showed that in autopsy
series 12-13% of esophageal carcinomas have
renal metastases [23]. Survival is limited in most
cases [24]. Gastric carcinoma represents another
potential source for renal metastases, with a
frequency of 11,1-15,1% of total cases with
renal metastases [4]. Colo-rectal tumors [25-27]
represent 10,6-22,2% of cases with renal
metastases [2,4]; metastases into the kidney
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were found only in 2.7% of autopsy cases, being
also associated with unfavorable prognosis [26].
Pancreatic tumors rarely metastasize to the
kidney; the route is usually haematogenic but an
invasion to the adjacent left kidney is also
possible [28]. Hepatocellular carcinoma is
exceptionally associated with renal metastasis;
in 2012 less than 15 cases were published [29].
In case of solitary renal lesion [30] the main
differential diagnosis must be with renal
carcinoma with liver metastases. a case of
hepatic epithelioid angiomyolipoma with renal
metastasis was noted [31] and a case of rupture
of renal metastasis from hepatocellular
carcinoma was also reported [32].

Renal metastases produced by thyroid tumors
are rare. 1,4-6% of differentiated thyroid
carcinomas have distant metastases, mainly in
bone (43%), lung (40%) and mediastinum
(32%). In autopsy series a frequency
of 5.9-7.1% was estimated [33]. The prevalence
in clinical series varies between 0.47% [34] and
5.3% [2]. Multiple cases were reported into the
literature [2,8-10,33-39], usually in cases with
extensive multiple site metastases [35].

Follicular carcinoma is the most aggressive,
the most frequent sites for metastasis are lung,
bone, less frequent brain, liver, skin, kidney and
adrenal glands [36]. The main path of
dissemination is haematogenic, possibly related
to the presence of minor venous and/or
lymphatic collaterals between thyroid gland and
kidney [36].

Breast carcinoma represents another potential
source for renal metastasis, with a prevalence
estimated between 5.3% [2] and 12.3% [4].

Genital cancers can represent another source
of renal metastasis. Prostate carcinoma is an
uncommon cause of renal metastases; only few
cases were reported [40-41], and all cases
involved left kidney. Cervical carcinoma is
exceptionally implied in renal metastasis [42-44]
in 2017 less than 13 cases were reported.

Autopsy series estimated a 2.5% [42]. Some
cases of renal metastases from uterine
leiomyosarcoma, serous carcinoma or from
ovarian granulosa cell tumour were also reported
[45-47].

In patients diagnosed with lymphoma, renal
involvement is noted in 34-60% of cases [48]
and is represented by multiple, small masses,
without capsula. A renal invasion from
retroperitoneal disease is noted in 25-30% [48].
Usually there is no mass effect to the vessels or
pelvicalyceal system [48]. Melanoma has a

prevalence of 14.8% as a source for renal
metastases in a study [4].

Several other causes of renal metastases have
been reported into the literature, mostly as case
reports. Laryngeal tumors [49], salivary or
sinonasal adenoid cystic tumors [2,4,50],
osteogenic sarcoma [51], chondrosarcoma
(probably from lung metastasis, 4-18 years after
primary tumor) [52], leiomyosarcoma of the
inferior vena cava (probably by renal vessel
invasion) [53], neuroblastoma [54], meningeal
haemangiopericytoma [55], solitary fibrous
tumor [56] have been described as a source for
renal metastases. Soft tissue tumors can be a
cause of renal metastasis in 5.3% [2] and a case
of Merkel cell carcinoma of the skin with renal
secondary lesions has been also reported [57].
The cause remains unknown in up to 5.3% [2].

Pathogeny

The mechanism of tumoral metastasis is
based by sequential processes of shedding,
adhesion, penetration, migration and
proliferation of malignant cells originating from
a primary malignant tumor [13]; the circulating
malignant cells tend to seed in selected organs
[13]. The exact mechanism by which various
tumors can metastase to the kidney is not
precisely known. The lung is especially
important because any tumoral cells which
detach from primary tumor can go to the arterial
circulation and go directly to the kidney. The
fact that kidneys are not the main target for
metastases in lung tumors suggests that kidneys
didn’t have a particular affinity for metastases.
Other mechanisms may involve multiple step
metastasis when tumoral cells disseminate to the
kidney after they invade another organ of tissue
(for instance a tumor generates pulmonary
metastases and tumoral cells detach from the
lung and go to the kidney); this process is known
as “metastasis from metastasis”. Sometimes
detached tumoral cells can skip one organ and
go directly to another organ. A “seed and soil”
hypothesis proposed an organ-preference pattern
where some metastases are the product of a
favorable interaction between metastatic tumor
cells (the “seed”) and their organ
microenvironment (the “soil”) [13,58-59].

The detached tumor cells have receptors
which bind specifically to the endothelial cells
of some organs because of special chemotactic
factors (seed) and are attracted preferentially to
the target cells (soil). The anatomical
particularities of primary site of the tumor are
important; the metastasis can be made from
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primary tumor (lung to the kidney via aorta and
kidney arteries), from other secondary site or
from lymph nodes.

A particular relation between renal
vascularization and another tissue
vascularisation can explain some of the renal
metastases; minor venous or lymphatic
collaterals between thyroid and kidneys have
been reported as a possible cause.

Clinical signs

Renal metastases can be unilateral or
bilateral, solitary or multifocal [2]. The most
frequent symptoms were abdominal or flank
pain, hematuria, weight loss, sweats and fever
[2,11], but most patients with renal metastases
have no specific symptoms [11]. In a series of
64 cases of lung tumors with renal metastases,
50% have hematuria [1].

Imaging

Renal metastases can be diagnosed by
transabdominal ultrasound, by CT or IRM
[2,11]; sometimes PET-CT [11] or contrast-
enhanced ultrasound can be useful. Imaging can
usually differentiate between a primary or
secondary renal tumor [11]. Sometimes a diffuse
enlarged kidney without a clear mass in patients
with primary known tumor can suggest renal
metastasis [7].

Ultrasound examination may suggest the
diagnosis of renal metastases [48]. In case of
solid multiple metastases ultrasound can show
multiple, usually 1 to 3cm hypoechoic masses,
with no capsula, not totally spherical, sometimes
wedge-shaped or diffuse renal infiltration. The
absence of mass effect to the wvessels or
pelvicalyceal system is usually noted [48]. The
aspect in kidney involvement by lymphoma can
be similar, and sometimes renal invasion from
retroperitoneal disease is noted [48]. Cases with
unilateral or solitary lesions can easily be
confounded with renal primary carcinoma.
Contrast-Enhanced ultrasound (CEUS) showed
in both types of metastases hypo/
isoenhancement in early cortico-medullary
phase with early washout. Hypovascular aspect
is recorded in more than 80% of renal
metastases [48,60].

At CT scan renal metastases are usually
multifocal or endophytic [15], isodense or with
low attenuation compared with  renal
parenchyma and only slightly enhancement with
contrast [3,11,18], while a solitary lesion, with
necrosis or cystic component, with arterial
hyperenhancement, well defined margins and

renal vein thrombosis suggest primary tumor
[18]. Most renal metastases are slightly
enhanced [4], more enhanced in venous than in
arterial phase [4].

18F-FDG PET features of metastatic renal
tumors are rarely reported: high uptake in [4],
the main difficulty is related to the physiological
excretion of radiotracer through urinary tract,
which may interfere with tumor imaging [18].

The sensitivity and specificity of 18F-FDG
PECT-CT in detecting renal tumors are 60% and
100% respectively [18]. 131-1-Whole Body Scan
can help in cases associated with thyroid
carcinomas [35,38].

Urine analysis can show hematuria but this is
not a mandatory sign. Percutaneous biopsy of
renal mass can help to the diagnosis [20], and
immunohistochemistry is useful in difficult
cases [17].

Differential diagnosis

The differential diagnosis of renal masses
includes renal cell carcinoma, transitional cell
carcinoma of renal pelvis, squamous cell
carcinoma of the kidney, renal lymphomas and
sarcomas and secondary tumors [20]. The
presence of a renal mass in a patient with known
malignancy doesn’t suggest always a secondary
tumor. A study published by Patel et al [61] who
used CT scan for the diagnosis has showed that
in 36 cases of renal masses in patients with other
primary malignancy 21 were metastases and
15 were synchronous renal carcinomas. The
enhancement pattern at CT examination (hypo
or hyperenhancement) was similar, but renal
metastases have more frequently an solid
endophytic appearance and were multiple or
bilateral. Biopsy can be useful is case of doubt
and nephrectomy can be recommended for both
diagnostic and therapeutic reasons in selected
cases. Kidney was the eighth site of metastasis
by frequency [61].

Treatment

No clear guideline is available for
management of renal secondary tumors [11,15];
chemotherapy guided to the primary tumor can
be useful, although results are usually poor [3];
nephrectomy can be made in unilateral cases
with no other metastases [3] when primary
tumor is also controlled) [15]; stereotactic body
radiation has been suggested in some cases
associated with non-small cell lung carcinoma
[11,15,19]. Factors related to favorable outcome
are control of the primary site, good
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performance status, metachronous lesions and
longer disease-free interval [1].

Case Report

We present a case of a 50" year old woman
who was admitted in our clinic for upper
dysphagia, nausea, cough and weight loss of
over 44 pounds in the last 6 months. At clinical
examination we noted a severe malnutrition, no
palpable lymph nodes, digital clubbing and pain
at the palpation of the upper abdomen. No
urinary complains were recorded.

Abdominal ultrasound reveals multiple,
round, hypoechoic nodules with a maximum
diameter located to the renal parenchyma with
bilateral involvement (Figure 1), three
hypoechoic nodules located inside the spleen
(Figure 2) and multiple abdominal lymph nodes
in the upper abdomen. No liver abnormalities
were noted. A contrast examination with
Sonovue was performed and showed no
enhancement for renal and splenic nodules
during arterial, venous and late phase which was
suggestive for metastatic renal and splenic
lesions (Figure 3 and 4).

Figure 1. Ultrasound detected multiple hypoechogenic,
round shaped, inhomogeneous renal mass (white arrow).

Figure 2. Grey scale sonography demonstrates multiple oval shaped,
hypoechogenic and inhomogeneous lesions in the spleen (spleen metastases).
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Figure 3. On CEUS scan in the corticomedullary phase, the renal lesion presents a slightly inhomogeneous
enhancement with several necrotic areas. b. In venous phase, the lesion reveals no enhancement.

Figure 4. CEUS shows hypoenhancement of the lesion during the arterial phase.
b. Asecond lesion can be seen in the parenchymal phase; both masses demonstrate washout appearance.

CT scan showed a large, heterogenous
mediastino-pulmonary mass, with encasement of
aortic arch and descendent aorta, left pulmonary
artery and left principal bronchia and
compression of the esophagus and trachea
(Figure 5). Two nodules inside the left pulmon,
18 and 8mm diameter were also noted. Multiple,
bilateral, hypodense postcontrast nodules were
seen in kidney and 3 nodules with a diameter of
22, 6 and 7mm respectively were noted inside
the spleen (Figure 6). Bilateral suprarenal
metastases were also recorded and multiple

celiac, perigastric and para-aortic lymph nodes
were also seen (Figure 7 and 8).

The urine  examination showed no
abnormalities.

The patient refused esophagoscopy for
esophageal wall evaluation and also
bronchoscopy for evaluation of mediastino-
pulmonary mass and requested discharge from
the hospital because of rapid deterioration of
general status.

We interpreted the case as a pulmonary
tumor with mediastinal invasion and metastases
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to the kidneys, adrenal glands (bilateral), spleen by pathology, as upper endoscopy and
and abdominal lymphnodes. bronchoscopy were both rejected by the patient
We could not confirm the results because of the altered general status.

Figure 5. CT after contrast: mediastino-pulmonary mass (blue arrow), esophageal dilation (green arrow),
osteolysis of vertebral body T5.

Figure 6. CT after contrast: hypoenhanced metastasis of adrenal glands (red arrow), kidney (blue arrow),
lymph nodes (green arrow), osteolysis L1 (dark arrow).
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Figure 7. Reconstruction CT 3D in coronal plane, after contrast-heterogenous mediastino-pulmonary mass,
with encasement of middle and posterior mediastinum, with important mass effect to esophagus
(much enlarged); hypoenhanced metastases located to the spleen adrenal glands and both kidneys.

Figure 8. CT after contrast: bilateral, hypoenhanced metastasis of kidney (dark arrow).
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Conclusions

Renal metastases are rarely seen in medical
practice, cases manifested as solitary renal mass
must be differentiated from primary renal
carcinoma.

The main sources for renal metastases are
tumors of the lung, breast, digestive tract,
melanomas and lymphomas.

Diagnosis is based by the imaging exams (CT
scan, MRI, ultrasound); contrast enhanced
ultrasound can be useful for the diagnosis.

The treatment is the same as for primary
tumor; nephrectomy can be an option in selected
cases.
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