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Abstract
Urological cancers (neoplasm of kidney, prostate, 

bladder, urethra, renal pelvis, ureter and testicles) are an 
emerging disease representing more than 18% of estimat-
ed new cancer cases in United States in 2017. Metastases 
from urological cancers can occur to all organs. In this 
chapter we will discuss the management of liver metas-
tases from urological cancer. Liver metastases are a sign 
of widespread disease and they are associated with a poor 
prognosis. The treatment of liver metastases is often com-
plex and should be personalized for each patient depend-
ing on tumor extension, extrahepatic disease and general 
status of patients. Therapeutic decision should be under-
taken by a multidisciplinary team including oncologists, 
surgeons, radiologists, anesthesiologists and pathologists 
in order to perform a tailored treatment for each patient.

Keywords
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Introduction 
Urological cancers include neoplasm of kidney, pros-

tate, bladder, urethra, renal pelvis, ureter and testicles. 
These cancers are relatively common. Prostate cancer, for 
example, is the most common cancer in men. [1]. Uro-
logical cancers represent more than 18% of estimated 
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new cancer cases in United States, in 2017 (Figure 1) [1]. 
Metastases from urological cancers can occurs hematog-
enously to all organs, most frequently to the lungs, liver 
and bone, or lymphatically to regional or retroperitoneal 
lymph nodes [2]. When metastases are present they are 
often multiple and associated with extrahepatic disease. 
In this chapter we will discuss the management of liver 
metastases from urological cancer. The treatment of liver 
metastases is often complex and should be personalized 
for each patient depending on the extension of primitive 
tumor and metastatic spread. Management of patients 
should be undertaken by a multidisciplinary team includ-
ing all the specialties those have a role in the treatment 
of such patients. A team of surgeon, oncologist, radiolo-
gist, anesthesiologist and pathologist should evaluate the 
best treatment for each of these patients, in order to per-
form a tailored treatment that could include more than 
one approach. The clinician can fight these pathologies 
with various weapons including systemic chemotherapy, 
radiotherapy, radiological ablation and in selected cases 
also surgery. The role of surgery for colorectal and neu-
roendocrine liver metastases is established; while for non-
colorectal, nonneuroendocrine liver metastatic disease is 
less defined, due to scarcity of data and contrasting results 
[3-4]; for these reasons a multidisciplinary approach be-
comes necessary for these patients. Many studies have 
shown that a multidisciplinary approach for patients with 
primitive or metastatic liver tumors is associated with an 
increase in patient’s survival [5-9].
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Liver Metastases from Urological 
Cancer  

Urological cancers include neoplasm of kidney, pros-
tate, bladder, urethra, renal pelvis, ureter and testicles. 
These organs are very different, each one with specific em-
bryological and genetic characteristics; urological tumors 
have a different natural history, pathological aggressive-
ness and therapeutic approaches.

Liver Metastases from Kidney Cancer 
The majority of renal cell carcinomas (75-80%) are 

clear cell subtypes, followed by the papillary (15-20%) and 
chromophobe tumors (5%) [10]. Liver metastases from 
kidney cancer represent about 5–10% of noncolorectal 
nonneuroendocrine liver metastases and are present in 
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20-40% of metastatic kidney cancers [11,12]. In more 
than 80% of cases liver metastases from kidney cancer are 
associated with the presence of a diffuse metastatic spread 
in other organs (usually lungs or bones) [11], they are 
usually metachronous (90%) and multiple (75%) [13]. On 
CT scan liver metastases from kidney cancer are highly 
vascular, like the primary tumor while in magnetic Res-
onance are hypointense on the T1-weighted image and 
iso/hyperintense on the T2-weighted image. Prognosis of 
these patients is generally poor, with only 10% 1 year over-
all survival.

Kidney cancer rarely responds to traditional systemic 
chemotherapy, radiotherapy, or hormone modulation 
therapy; prognosis of these patients is generally poor and 
without treatment most patients die within 7 months after 
diagnosis [14]. For these reasons when is possible the sur-
gical option should be considered, due to the fact that it 
represent the only potentially curative treatment for these 
patients. Otherwise only in less than 5% of patients metas-
tases are limited to the liver. About 10% of liver metastases 
from kidney are synchronous and 90% are metachronous, 
with 25% of solitary lesions and 75% of multiple nodules. 
In the multicentric study of Adam et al 85 selected pa-
tients underwent surgery for liver metastases from kidney 
cancer with a median survival of 38 months and a 36% 
5-year survival [15]. These data are confirmed in the study 
of Thelen [16] with a 38.6% of 5 years survival in a 31 re-
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sected cases. Other series confirmed a favorable 5 years 
survival rate ranging from 39% to 60% and the multi-
institutional analysis of Hatzaras [17] reported 62.1% 3 
years overall survival and 27.3% disease free survival. In 
their study Hatzaras et al [17] showed that after hepatic 
resection recurrence occurs in up to 50% of patients, but 
resection was associated with long-term survival (3-year 
survival was 62.1%).

In Table 1 are described surgical series for liver metas-
tases from kidney cancer with more than 10 patients. Me-
dian Survival ranged from 16 to 142 months and 5-years 
survival ranged from 8% to 62% [15-23]

Table 1: Outcome after surgery for liver metastases from kidney 
cancer.

* In this study 29 patients underwent surgical resection and 4 local 
ablation.

Author Year Number 
of pa-
tients

Median 
Survival 
(months)

1-year 
survival 

(%)

3-year sur-
vival (%)

5-year sur-
vival (%)

Adam et al. [15] 2006 85 36 - - 38
Thelen et al [16] 2007 31 48 82 54 39

Hatzaras et al [17] 2012 43 - 94 62 -
Staehler et al [18] 2010 68 142 - - 62

Ruys et al [19] 2011 33* 33 79 47 43
Marudanayagam 

et al. [20]
2010 24 22.5 - - -

Alves et al [21] 2003 14 26 69 26 -
Lang et al [22] 1999 13 25 - - 8
Stief et al [23] 1997 13 16 - -  -



8 www.avidscience.com

Genitourinary Cancer

Liver Metastases from Urothelial Cancer 
Urothelial tumors are classified as lower urinary tract 

(bladder and urethra) or upper urinary tract (renal pelvis 
and ureter). Bladder cancer is the most frequent urothe-
lial tumor (90%) and it is the 7th most common cancer 
worldwide in men [24]. Shinagare et al showed that liver 
metastases from urothelial cancer are more frequent in 
metastatic upper urinary tract tumors (52%) than lower 
(26%) [25,26]. Inokuchi [27] et al showed a worse over-
all survival for patient with metastatic upper urinary tract 
cancer with liver metastasis (6.9 months) when compared 
with patients without liver involvement (8.8 months). 
More than 60 % of upper urinary tract cancers are inva-
sive at diagnosis while only 30% of bladder cancers are 
diagnosed as invasive and metastatic disease [28]. 

On CT scan, liver metastases from urothelial cancers 
are typically hypovascular while in magnetic resonance 
are hyperintense on T2-weighted images. 

For metastatic urothelial tumors, chemotherapy, of-
ten associated with radiotherapy, represents the standard 
therapy. Urothelial cancers are chemosensitive and re-
spond to several agents such as Methotrexate, Vinblastine, 
Doxorubicin, and Cisplatin [29]. The liver is usually one 
of the many organs involved in the metastatic process, so 
surgical treatment has been little used for this pathology. 
In the large analysis of Adam et al [15] on 1452 patients 
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underwent liver resection for non-colorectal and non-
neuroendocrine liver metastases; no one was affected by 
urothelial cancer.

Liver Metastases from Prostate Cancer 
Prostate cancer is the most frequent tumor in man 

[1]. An estimated 1.1 million cases were diagnosed world-
wide each year [30] and it is estimated that there are more 
than 3.3 million men living with prostate cancer only in 
the United States [31]. In a large series on 19,316 routine 
autopsies performed from 1967 to 1995 on men older 
than 40 years of age, 1,589 (8.2%) patients with prostate 
cancer were found [32]. Metastatic disease to the bones 
and lymph nodes has been recognized as the most typical 
pattern of extraprostatic tumor spread [32]. Liver metas-
tasis from prostate cancer has rarely been reported and re-
mains poorly understood [33]. In the study of Wang et al 
[34] on 629 patients with metastatic prostate cancer only 
27 patients had liver metastases (4.29%) while in the study 
of Poussel et al [35] only 28 patients on 345 metastatic pa-
tients developed liver metastases (8.1%). The real presence 
of liver metastases may be higher in fact in a large autopsy 
series on 1,589 patients with hormone refractory prostate 
cancer Bubendorf [32] reported 35% of metastatic disease 
and 25% of them had liver metastases. The presence of 
hepatic metastases reflects a generalized disease; systemic 
chemotherapy is the standard option for Stage IV prostate 
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cancer. Chemotherapy has been proven to improve the 
overall survival of patients with prostate cancer. Surgery 
is an option for liver metastases from prostate cancer only 
in selected cases. 

Liver Metastases from Testis Cancer 
Testis cancer is a rare tumor with an incidence of 

8-10,000 new case each year in United States [36]. This 
neoplasm is frequent in the first several decades of life 
[36]. Testicular cancer is the most curable solid tumor, 
with an overall 5-year relative survival rate of 97.3% [37]. 
Liver metastases from testicular cancer are uncommon. In 
the series of Copson et al [38] on 1205 patients with germ 
cell cancer 442 presented with metastatic disease and only 
27 were found to have liver metastases at presentation. 
Metastatic testicular cancer is usually treated with chem-
otherapy. The most common systemic regimens include 
combinations of etoposide, cisplatin, bleomycin and ifos-
famide [39,40]. Surgery is an option for liver metastases 
from testicular cancer only in selected cases. In the large 
analysis of Adam et al [15] patients underwent surgery 
for liver metastases from testicular cancer showed a long 
overall survival: 78 patients underwent hepatic resection 
with a median survival of 82 months and 51% 5-years 
overall survival. In Table 2 are described surgical series for 
liver metastases from testicular cancer with more than 20 
patients; 5-years survival ranged from 46% to 70% [15,41-

43]
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Table 2: Outcome after surgery for liver metastases from testis cancer.

Multidisciplinary Approach
Urological tumors are very different with a different 

natural history and the risk of liver metastases depends 
on the primary tumor (Figure 2). Management of patients 
with liver metastases from urological cancer should be 
undertaken by a multidisciplinary team including all the 
specialties those have a role in the treatment of such pa-
tients. 

Author Year Number 
of pa-
tients

Median 
Survival 
(months)

1-year sur-
vival (%)

3-year sur-
vival (%)

5-year sur-
vival (%)

Adam et al. 
[15]

2006 78 82 - - 51

Hartmann et 
al [41]

2005 43 - - - 70

Elias et al 
[42]

1998 20 - 68 46 46

Weitz et al 
[43]

2005 20 - - 72 -
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The Role of Oncologist 
Urological tumors have a different pathological ag-

gressiveness and chemosensitivity. Liver metastases, when 
present are often associated with a multi-organ metastatic 
diffusion and solitary liver metastases are rare. Stage IV 
metastatic tumor is associated in most of cases with a very 
bad prognosis. The oncologist plays a major role in the 
therapeutic decision for these patients; for metastatic tu-
mors chemotherapy is usually the only therapeutic chance 
to prolong survival. Used drugs are different and depend 
on the primitive tumor and histologic characteristics. 

The Role of Hepatic Surgeon 
The role of hepatic surgery for colorectal and neu-

roendocrine liver metastases is well defined.  Conversely, 
the role of surgery for noncolorectal, nonneuroendocrine, 
liver metastatic disease is less defined, due to scarcity of 
data and contrasting results; however some studies have 
demonstrated good results in selected patients. But in 
which patients liver surgery should be considered? 

In our opinion three factors should be evaluated:

1) Patient must be fit for surgery.

Patients must be medically fit for anesthesia and re-
covery, the general state of health of the patient and per-
formance status should be evaluated in order to estimate 
the risk for surgery. 
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2) Liver function must be adequate.

Hepatic function should always be tested before sur-
gery to detect possible hepatic injury due to neo-adjuvant 
chemotherapy that may contraindicate major liver resec-
tions. Complete hematochemical examinations are man-
datory before surgery and in case of further doubts other 
more specific tests should be performed such as technolo-
gies for non-invasive measurement of liver function and 
splanchnic perfusion monitoring, based on elimination of 
Indocyanine Green. The future liver remnant should be 
adequate and if extended hepatectomy is needed preop-
erative portal vein embolization should be considered.

3) The resection must have an oncological rationale

The decision for surgery is often complex and contro-
versial. The data in the literature are few and there are no 
guidelines for these pathologies. Many criteria should be 
evaluated: number and size of lesions, presence of extra-
hepatic disease, timing of appearance of liver metastases, 
response to chemotherapy.

Adam [15] et al proposed a prognostic score to es-
timate survival after liver resection for non-colorectal, 
non-neuroendocrine liver metastases (Table 3). Estimated 
5-year survival is more than 30% for patients having 0 to 3 
points, 10% to 30% for those having 4 to 6 points, and less 
than 10% for those having more than 6 points. 
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Table 3: Adam Score.

Presence of extrahepatic metas-
tases

Yes 

No 

1

0
R2 Resection Yes 

No 

1

0
Major hepatectomy Yes 

No 

1

0
Age of patient (years) > 60 

30-60

< 30 

2

1

0
Time between diagnosis of 
primitive tumor and liver me-
tastases (months)

< 12

12-24

> 24

2

1

0
Primary tumour characteristics Melanoma

Squamous

Other

Breast

3

2

1

0
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Similarly other studies showed that factors associ-
ated with a worsen prognosis are synchronous, multiple 
or large liver metastases, R2 resection, major hepatectomy 
and presence of extrahepatic disease [44-47]. All these 
factors should be considered in a multidisciplinary meet-
ing for the therapeutic decision; selection of patients for 
hepatectomy requires a three-part stepwise evaluation in-
cluding assessment for medical, oncological, and technical 
resectability. For synchronous liver metastases, resection 
of liver metastases should always be associated with the 
resection of the primary tumor. In general surgery should 
be considered in case of single, small and metachronous 
liver metastasis, in the absence of extrahepatic disease.

The Role of Anesthesiologist 
When liver resection is technically feasible and po-

tentially radical from the oncological point of view the 
role of the anestesiologist is crucial. The anesthesiologist 
should assess the general state of health of the patient and 
his comorbidities in order to estimate the risk for surgery. 
Proper balance between risks and benefits is essential pri-
or to invasive surgery and usually anesthesia is the maker 
of this decision.

The Role of Radiologist 
Radiologist plays a key role in the management of pa-

tients with liver metastases from urological cancer. It is 
necessary for the radiologist to describe the number and 
size of liver metastases, their relationship with vascular 
liver structures, and the possible presence of extraepathic 
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disease. Liver metastases radiological study is also neces-
sary for assessment of surgical resectability. At CT scan 
liver metastases from urological cancer are usually hypo-
vascular but liver metastases from kidney cancer are hy-
pervascular. 

The interventionist radiologists may perform percu-
taneous biopsy under ultrasound or CT guidance or in 
some cases perform local ablative treatments. Ablative 
therapies include cryoablation, radiofrequency ablation 
(RFA) and other local treatment like trans-arterial chem-
oembolization (TACE). Only few studies on this topic are 
present in literature; ablative therapies are relatively recent 
techniques and liver metastases from urological cancer 
are relatively rare [48-49]

The Role of Pathologist
For non-colorectal non-neuroendocrine liver metas-

tases biopsy is usually not needed. Histologic diagnosis 
may be necessary in case of liver masses that appeared 
many years after the removal of primitive tumor, when 
diagnosis is not radiologically clear, in order to discern 
between liver metastases and other patologies for example 
cholangiocarcinoma or benign diseases.

Conclusion
In conclusion urological tumors are very heterogene-

ous pathologies. When liver metastases are present they 
are a sign of widespread disease and are associated with a 
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poor prognosis. Various weapons can be used for these pa-
thologies including systemic chemotherapy, radiotherapy, 
radiological ablation and in selected cases also surgery. A 
multidisciplinary approach to each patient can provide a 
personalized therapy and achieve a longer survival.
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