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prevalent malignant disease in elderly men 
owing to smoking and environmental expo-
sures and the propensity of the urothelium 
for metachronous malignant tumors [1, 4]. 
Radical cystectomy is the preferred treat-
ment of patients with operable tumors with-
out evidence of metastatic disease. The im-
portance of timely detection of metastatic 
disease cannot be overemphasized in view of 
its influence on treatment selection and pa-
tient prognosis.

With advances in imaging, earlier detection 
of recurrent and metastatic disease is possible. 
However, there are limited data on the meta-
static pattern of bladder cancer. Most of the 
literature on metastasis from bladder cancer 
is isolated case reports, and most of the larg-
er series are clinical or autopsy based without 
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B
ladder cancer is the most com-
mon malignant disease of the uri-
nary tract. An estimated 70,980 
new cases of bladder cancer oc-

curred in 2009 in the United States with 
14,330 deaths, and the incidence is increas-
ing [1, 2]. Urothelial carcinoma accounts for 
90% of cases of bladder cancer in Western 
countries, and squamous cell carcinoma is 
the most common bladder cancer in eastern 
Africa and the Middle East, where schistoso-
miasis is prevalent [3]. Since the early 1990s, 
there have been major advances in the man-
agement of bladder cancer. Refined imaging 
has resulted in more accurate staging, and 
advances in surgical technique have been 
coupled with improved chemotherapeutic 
regimens. Bladder cancer is the second most 
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OBJECTIVE. The purpose of this study was to evaluate the metastatic pattern of muscle-inva-
sive bladder cancer and to correlate the findings with the characteristics of the primary tumor.

MATERIALS AND METHODS. From a clinic population of 392 patients with muscle-
invasive (pT2–4) bladder cancer seen at our institution from January 2004 through December 
2009, we studied the cases of 150 consecutively registered patients with pathologically proven 
metastatic disease. The metastasis-free intervals and metastatic patterns of different T cate-
gories were compared by Kruskal-Wallis test and Freeman-Halton extension of Fisher’s exact 
test. Patients were divided into two histologic categories, those with transitional cell carci-
noma and those with atypical histologic features. The metastasis-free interval and metastatic 
pattern of these two groups were compared by Mann-Whitney test and Fisher’s exact test.

RESULTS. The study group consisted of 150 patients (116 men [77%], 34 women [23%]; 
median age, 64 years). The transitional cell carcinoma group consisted of 94 (63%) patients 
and the atypical histologic features group of 56 (37%) patients. The most common metastat-
ic sites were lymph nodes (104 patients, 69%), bone (71 patients, 47%), lung (55 patients, 
37%), liver (39 patients, 26%), and peritoneum (24 patients, 16%). Patients with tumors of 
a more advanced T category had shorter metastasis-free intervals (p = 0.001, df = 2). There 
was no significant difference in the metastatic patterns of tumors in the different T catego-
ries. Patients with atypical histologic features had a shorter median metastasis-free interval 
(3 months; range, 0–29 months) than patients with transitional cell carcinoma (12 months; 
range, 0–192 months) (p = 0.0001). Patients with atypical histologic features had a signifi-
cantly higher incidence of peritoneal metastasis (p < 0.0002).

CONCLUSION. Lymph nodes, bones, lung, liver, and peritoneum are the most common 
sites of metastasis from bladder cancer. Tumors in a more advanced T category and those with 
atypical histologic features metastasize earlier. Tumors with atypical histologic features also 
have a higher frequency of peritoneal metastasis.

Shinagare et al.
Metastasis of Bladder Cancer

Genitourinary Imaging
Original Research

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 4

1.
23

3.
16

5.
11

6 
on

 1
2/

31
/1

8 
fr

om
 I

P 
ad

dr
es

s 
41

.2
33

.1
65

.1
16

. C
op

yr
ig

ht
 A

R
R

S.
 F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d 



118 AJR:196, January 2011

Shinagare et al.

detailed imaging findings [5–26]. Our litera-
ture search revealed two imaging studies of 
the metastatic pattern of bladder cancer [27, 
28]. The numbers of patients in these studies 
were relatively small, and the studies were fo-
cused on a single imaging technique for de-
tection of metastasis. In contrast, our study 
had a large number of patients, included all 
the commonly used imaging techniques, and 
incorporated clinical and pathologic assess-
ment. To our knowledge, our study is the first 
in the radiology literature to involve the large 
patient population of a tertiary cancer center. 
The purpose of this study was to describe the 
metastatic pattern of muscle-invasive (pT2–
4) bladder cancer at a tertiary cancer institute 
and to analyze the correlation between meta-
static pattern and tumor category and the his-
tologic features at presentation.

Materials and Methods
In this institutional review board–approved 

HIPAA-compliant retrospective study, we reviewed 
the medical records of 392 patients with pathologi-
cally proven muscle-invasive bladder cancer con-
secutively registered at our institution from January 
2004 through December 2009. The inclusion crite-
rion was the presence of radiologically document-
ed and pathologically proven lymph node or distant 
metastasis. Demographic data such as age and sex 
were recorded. The T category and histopathologic 
subtype of the primary tumor were noted. Catego-
ry pT2 included tumors invading muscularis pro-
pria; T3, tumors with extravesical extension; and 
T4, tumors invading adjacent organs. Nodal status 
at presentation also was noted. For patients who un-
derwent cystectomy, the pathologic T category was 
recorded. For patients who did not undergo surgery, 
the clinically determined category was recorded. 
This determination included a combination of clin-
ical assessment, biopsy results, and MRI findings 
in the pelvis. Patients with multifocal urothelial 
tumors were included if the most advanced tumor 
was located in the bladder.

The histopathologic subtypes of bladder cancer 
included transitional cell carcinoma (TCC), various 
histologic variants of TCC (tumors with squamous, 
glandular, or sarcomatoid differentiation and poor-
ly differentiated tumors), squamous cell carcinoma, 
adenocarcinoma, small cell carcinoma, and undif-
ferentiated carcinoma [29]. Immunohistochemical 
markers, including CK7 and CK20, were used for 
diagnosis and were especially useful in the diagno-
sis of poorly differentiated tumors. Prostate cancer 
was excluded on the basis of immunohistochemi-
cal results (prostate-specific antigen and prostate-
specific acid phosphatase reactivity) and clinical 
features. Patients were divided into two histolog-

ic groups; those with TCC and with tumors hav-
ing atypical histologic features. The TCC group 
included patients with well-differentiated and mod-
erately differentiated TCC. The atypical histologic 
features group included patients with the aforemen-
tioned histologic variants of TCC, squamous cell 
carcinoma, adenocarcinoma, small cell carcinoma, 
and undifferentiated tumors.

A systematic retrospective review of all avail-
able CT scans, MR images, and bone scintigraphic 
scans was performed to determine the sites, num-
ber, and imaging features of the metastatic lesions 
and the presence of local recurrence. The images 
were reviewed in consensus by three radiologists 
specialized in cancer imaging. Two radiologists 
had 5–10 years of experience in cancer imaging, 
and the third had less than 5 years of experience. 
The radiologists were aware of the diagnosis of 
bladder cancer in every case. For confirmation, 
the radiologically detected metastatic lesions were 
correlated with the pathology reports and the clin-
ical notes. Poorly differentiated metastatic lesions 
were included if the immunohistochemical results 
suggested the tumor represented metastasis from 
bladder cancer. Only patients with pathologic con-
firmation of at least one metastatic lesion were in-
cluded in the study. Other lesions were considered 
metastatic if they exhibited changes paralleling 
other pathologically proven metastatic lesions. 
Any indeterminate lesions were excluded. Lymph 
nodes measuring more than 1 cm in the short axis 
were considered abnormal. The distribution of the 
metastatic sites and the interval from diagnosis to 
detection of first metastatic lesion (metastasis-free 
interval) were recorded.

The metastasis-free intervals for different T 
categories were compared by Kruskal-Wallis test. 
The metastatic patterns for different T categories 
were compared by Freeman-Halton extension of 
Fisher’s exact test. The metastasis-free intervals of 
the two histologic groups (TCC and atypical histo-
logic features) were compared by Mann-Whitney 
test, and the metastatic patterns were compared 
by Fisher’s exact test. Findings were compared 
with those in the largest available bladder cancer 
series, a retrospective review of the clinical find-
ings on 240 patients conducted by Sengeløv et al. 
and published in 1996 [20] and an autopsy study 
of 367 patients (251 of whom had metastasis) con-
ducted by Wallmeroth et al. and published in 1999 
[19]. Differences in the observed metastatic pat-
tern over time were noted.

Results
The medical records of 392 consecutive-

ly registered bladder cancer patients were re-
viewed. A total of 150 patients (116 men [77%], 
34 women [23%]; age range, 32–85 years; me-

dian, 64 years; mean, 64.1 years) met the in-
clusion criteria and were included in our study. 
Forty-two patients (28%) were younger than 
60 years; the other 108 patients (72%) were 
60 years old or older. Fourteen patients were 
younger than 50 years. A history of multiple 
urothelial malignant disease or multifocal TCC 
was noted in 24 patients (16%). Eighty-six pa-
tients had undergone cystectomy. The other 
64 patients underwent chemotherapy with or 
without radiotherapy. TCC was the most com-
mon histologic subtype, present in 94 patients 
(63%). Forty-three of the 150 patients had T2 
tumors; 66 patients, T3; and 41 patients, T4. 
Forty-seven patients (31%) had positive lymph 
node results at presentation. The atypical his-
tologic features group comprised 56 patients 
(37%). Twenty-seven of these patients had 
poorly differentiated tumors; 10, squamous 
differentiation; five, squamous cell carcinoma; 
five, sarcomatoid variant; five, adenocarcino-
ma; and four patients, small cell carcinoma.

All patients underwent more than one im-
aging study. In total, images from 812 CT, 
273 MRI, and 183 bone scintigraphic exam-
inations were reviewed. Lymph nodes were 
the most common site of metastasis (104 pa-
tients, 69%), followed by bone (71 patients, 
47%), lung (55 patients, 37%), liver (39 pa-
tients, 26%), and peritoneum (24 patients, 
16%). At least one of these five sites was in-
volved in 97% (145/150) of the patients. The 
sites and frequency of metastatic lesions are 
shown in Table 1.

Site of Metastatic Lesions
Among patients with lymphadenopathy, 

pelvic lymphadenopathy was most common, 
present in 82 patients (55%), followed by ret-
roperitoneal adenopathy in 67 patients (45%) 
and enlarged intrathoracic nodes in 30 pa-
tients (20%). Supraclavicular adenopathy was 
present in 15 patients (10%). All but two pa-
tients with pathologically enlarged mediasti-
nal and supraclavicular nodes had involved 
lymph nodes in the pelvis or abdomen. Only 
one patient had cervical adenopathy.

Thirty-three of 71 patients with osseous 
metastatic lesions (46%) had lytic metastatic 
lesions; 28 (39%) had sclerotic metastatic le-
sions; and 10 (14%) had mixed lytic–sclerot-
ic metastatic lesions. Five patients (3% of the 
total, 7% of those with osseous metastasis) 
had spinal cord compression due to vertebral 
fractures or epidural soft tissue secondary to 
metastatic involvement.

Thirty-five of the 39 patients with hepat-
ic metastasis (90%) had multiple lesions, but 
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only four (10%) had a solitary hepatic meta-
static lesion. The hepatic lesions were of low 
attenuation on CT images in all instances. Two 
patients with hepatic metastasis (1% of all pa-
tients, 5% of those with hepatic metastasis) had 
portal venous thrombosis. Both of these pa-
tients had poorly differentiated tumors.

Solitary or multiple pulmonary nodules 
were the usual form of pulmonary metastasis, 
present in 53 of the 55 patients with pulmonary 
metastasis (96%). The other two patients had 
consolidation without discrete nodules. Con-
solidations (eight patients, 15%), lymphangit-

ic carcinomatosis (two patients, 4%), and en-
dobronchial metastasis (one patient, 2%) were 
the other forms of pulmonary metastasis.

Peritoneal carcinomatosis was present in 
24 of the 150 patients (16%). Peritoneal in-
volvement took the form of peritoneal nod-
ules, thickening of the peritoneal folds, perito-
neal stranding, serosal metastasis, and ascites. 
Two patients with peritoneal carcinomatosis 
(1% of the total, 8% of those with peritoneal 
involvement) had intestinal obstruction.

Other sites of metastasis were soft tissue 
including muscle and subcutaneous tissue 
(14 patients, 9%), the adrenal glands (10 pa-
tients, 7%), and brain (seven patients, 5%). 
The intestine, urethra, pericardium and 
heart, spleen, pancreas, kidney, scrotum, va-
gina, and ethmoid sinus were the uncommon 
metastatic sites. Local recurrence in the pel-
vis was found in 36 patients (24%).

Metastatic involvement of a single organ 
site was present in 47 patients (31%). The 
isolated organs of involvement, in descend-
ing order of frequency, were lymph nodes 
(19 patients, 13%), bone (11 patients, 7%), 
lung (eight patients, 5%), peritoneum (four 
patients, 3%), liver (three patients, 2%), and 
brain (two patients, 1%). Two organs were 
involved in 35 patients (23%). Three or more 
sites were involved in 68 patients (45%).

Metastasis-Free Interval
The median metastasis-free interval for 

the entire study sample was 8 months (range, 
0–192 months). For T2 tumors the median in-
terval was 16 months (range, 0–192 months); 
T3, 8 months (range, 0–73 months); and T4, 
4 months (range, 0–37 months). Patients with 
tumors in the more advanced T categories had 
shorter metastasis-free intervals (p = 0.001, 
df = 2, Kruskal-Wallis test). Figure 1 shows 
the metastasis-free intervals for three T cat-
egories and for the two histologic groups. The 

metastatic patterns of the T categories were 
compared according to the incidence of in-
volvement of the five most common metastat-
ic sites: lymph nodes, bones, lung, liver, and 
peritoneum. There was no significant differ-
ence in the involvement of these sites with re-
spect to T category.

The median metastasis-free interval was 
12 months (range, 0–192 months) for the TCC 
group and 3 months (range, 0–29 months) 
for the atypical histologic features group. 
The metastasis-free interval was significant-
ly shorter for the atypical histologic features 
group than for the TCC group (p = 0.0001, 
Mann-Whitney test). The metastasis-free in-
terval of the atypical histologic features group 
was shorter than that of the TCC group for T2 
(p = 0.04) and T3 (p = 0.004) tumors. No sta-
tistically significant difference was found for 
T4 tumors (Fig. 1).

Metastatic Pattern
The difference between the TCC and 

atypical histologic features groups with re-
spect to metastatic pattern was determined 
by comparing the number of metastatic sites 
and the incidence of involvement of the five 
most common metastatic sites. There was 
no significant difference in mean number of 
metastatic sites of TCC or tumors with atypi-
cal histologic features (TCC, 2 sites; atypical 
histologic features, 3 sites). Lymph nodes, 
bones, and lung were the three most common 
sites of metastasis in both groups. The fourth 
most common metastatic site was liver for 
the TCC group and peritoneum for the atypi-
cal histologic features group. No significant 
difference was found between the TCC and 
atypical histologic features groups in inci-
dence of involvement of lymph nodes, bone, 
lung, and liver. The incidence of peritone-
al involvement, however, was significant-
ly higher for the atypical histologic features 
group than for the TCC group (p < 0.0002, 
Fisher’s exact test) (Table 2). There was no 
significant difference between the rate of lo-
cal recurrence of TCC and that of tumors of 
atypical histologic features.

Importance of Peritoneal Involvement
In further evaluation of the influence of 

peritoneal involvement, metastasis-free in-
terval and the number of metastatic sites 
in all the patients with peritoneal involve-
ment were compared with those of the pa-
tients without peritoneal involvement. The 
metastasis-free interval of the patients with 
peritoneal involvement (median, 2 months; 

TABLE 1: Sites and Frequency of 
Metastatic Lesions of  
Bladder Cancer (n = 150)

Site No. %

Lymph nodes 104 69

Bone 71 47

Lung 55 37

Liver 39 26

Peritoneum 24 16

Pleura 17 11

Soft tissue 14 9

Adrenal 10 7

Brain 7 5

Urethra, penis 4 3

Intestine 4 3

Spleen 2 1

Pericardium 2 1

Heart 1 < 1

Kidney 1 < 1

Pancreas 1 < 1

Scrotum 1 < 1

Vagina 1 < 1

Ethmoid sinus 1 < 1

0
Total (n = 150)

p = 0.0001
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Fig. 1—Graph shows 
statistical association 
between metastasis-free 
interval and T category 
of transitional cell 
carcinoma (dark gray) 
and tumors with atypical 
histologic features  
(light gray).
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range, 0–28 months) was significantly short-
er than that of patients without peritoneal in-
volvement (median, 10 months; range, 0–192 
months) (p = 0.003, Mann-Whitney test). The 
number of metastatic sites also was higher 
among patients with peritoneal involvement 
(mean, 4 sites) than patients without perito-
neal involvement (mean, 2 sites) (p = 0.0002, 
Mann-Whitney test).

Discussion
Bladder cancer is commonly a disease of 

older age and is more prevalent among men 
than women. It is one of the most common 
malignant diseases, and data on its metastat-
ic pattern are limited. Timely detection of 
metastasis is important for appropriate treat-
ment. Bladder cancer has variable metastatic 
potential, and almost any organ can be in-
volved by metastasis. In our study, lymph 
nodes, bones, lungs, liver, and peritoneum 
were the most common sites of metastasis 
from bladder cancer. Only five patients (3%) 
had metastatic disease elsewhere without 
metastasis at one of these five sites.

The lymph nodes are the most common 
site of metastasis from bladder cancer. Iden-
tification of nodal involvement is important 
because the presence of nodal metastasis ad-
vances the disease to stage IV. We found a 
sequentially decreasing incidence of involve-
ment of more distant nodes. In our study, 
the intrathoracic and supraclavicular lymph 
nodes were rarely involved in the absence 
of pelvic and abdominal adenopathy. Pelvic 
and abdominal lymphadenopathy therefore 
should always be carefully excluded. It can 
also be postulated that prominent thoracic or 
supraclavicular lymph nodes in the absence 
of pelvic or abdominal adenopathy are less 
likely to represent metastatic disease. Al-
though it does not hold in every case, this 
postulate can be a useful guide in the care of 
patients with equivocal enlargement of more 
distant nodes, which is a common challenge 
faced by radiologists.

Bone was the most common site of dis-
tant metastasis in our study. In previous stud-
ies liver [19] and lungs [27] were identified as 
the most common sites of distant metastasis. 
The higher incidence of osseous metastasis in 
our study might have been due to the higher 
sensitivity of bone scintigraphy and MRI in 
the detection of osseous metastasis. The high-
er incidence also may be partly related to the 
overall longer survival time, even in advanced 
disease, due to improved management.

Pulmonary nodules are the most common 
form of pulmonary metastasis, followed by 
consolidation. Lymphangitic spread and en-
dobronchial metastasis may occasionally be 
seen. Bladder cancer usually involves mul-
tiple hypoattenuating hepatic metastatic le-
sions. Peritoneal involvement was seen in the 
form of peritoneal nodules, thickening of the 
peritoneal folds, peritoneal stranding, sero-
sal metastasis, and ascites. Other common 
metastatic sites included soft tissue, the ad-
renal glands, and the brain, although almost 
any organ can be involved. Most of the pa-
tients in this study (69%, 103/150) had more 
than one organ involved.

We compared our findings with those of the 
most extensive clinical study, to our knowl-
edge, of the metastatic pattern of urotheli-
al cancer. In that study, Sengeløv et al. [20] 
studied clinical data from 1976 to 1991. Chest 
radiographs were used to detect pulmonary 
metastasis and bone radiographs to detect 
skeletal metastasis. Compared with those 
findings, our study showed a higher incidence 

of metastasis at all sites (Table 3). Sengeløv 
et al. noted that 20% of patients had three or 
more metastatic sites; we found that 45% of 
patients had three or more sites of metastasis. 
These differences are indicative of our im-
proved ability to detect metastasis as a result 
of advances in imaging. Compared with that 
of Wallmeroth et al. [19], our study showed 
a lower incidence of metastasis at almost all 
sites (Table 3). However, Wallmeroth et al. 
conducted an autopsy study. The differenc-
es in the findings can be explained in part by 
the fact that imaging techniques do not depict 
metastatic lesions at a very early stage and in 
part by the use of autopsy findings to describe 
the status of metastasis at a more advanced 
stage, the end of life.

We used nonparametric tests for statisti-
cal analysis of the metastasis-free interval to 
avoid the influence of few outlying values. Our 
sample size was large enough for detection of 
statistically significant differences, even with 
nonparametric tests. The metastasis-free in-
terval was progressively shorter for tumors in 
more advanced T categories (Fig. 1). We did 
not find differences in the metastatic patterns 
of tumors of different T categories. This result 
is consistent with the theory that the metastat-
ic potential of bladder cancer depends on the 
presence or absence of certain biologic prop-
erties, such as expression of certain genes and 
proteins, including p53, the insulinlike growth 
factor binding protein 2 gene, E-cadherin, and 
Bcl-2. In addition, tumors with metastatic po-
tential usually metastasize early in the clinical 
course [19, 30–33].

It is not clear whether the prognosis of 
the tumors with atypical histologic features 
is different from that of pure TCC. Previous 
studies have had conflicting results [19, 34]. 
We found that tumors with atypical histo-
logic features metastasized earlier than did 
TCC. This difference also was noted for T2 
and T3 tumors (Fig. 1). Compared with TCC, 
tumors with atypical histologic features are 
significantly more likely to have peritoneal 
metastasis (p < 0.0002, Fisher’s exact test).

TABLE 3: Comparison of Findings With Those of Previous Studies

Site Current Study Wallmeroth et al. [19] Sengeløv et al. [20]

Lymph nodes 69 90 26

Bone 47 32 35

Lung 37 45 20

Liver 26 47 13

Peritoneum 16 19 NA

Note—Values are percentages. NA = data not available.

TABLE 2: Comparison of Metastatic Pattern of Transitional Cell Carcinoma 
and Tumors With Atypical Histologic Features

Site
Transitional Cell 

Carcinoma (n = 94)
Atypical Histologic 

Features (n = 56) pa

Lymph nodes 66 38 0.76

Bone 46 25 0.61

Lung 33 22 0.60

Liver 25 14 0.83

Peritoneum 6 18 < 0.0002
aFisher’s exact test.
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We tried to determine which subset of tu-
mors with atypical histologic features ac-
counted for the higher incidence of peritoneal 
carcinomatosis. We found that 18% (27/150) 
of patients had poorly differentiated tumors. 
We believe these tumors caused the observed 
difference between the metastatic patterns 
of TCC and the tumors of atypical histolog-
ic features. When we combined the poorly 
differentiated tumors with the TCCs, as was 
done in some previous studies [19], we found 
no difference in the incidence of peritoneal 
metastasis. We then separately compared the 
poorly differentiated tumors and tumors with 
other atypical histopathologic subtypes with 
the TCCs. Both of these subgroups of atypi-
cal histologic features, even separately, had a 
higher incidence of peritoneal carcinomatosis 
than did the TCC group (poorly differentiat-
ed tumors, p < 0.0002; other atypical tumors, 
p = 0.02). This finding indicates that all the 
tumors with atypical histologic features, es-
pecially poorly differentiated tumors, have a 
predilection to peritoneal carcinomatosis. We 
believe that the poorly differentiated tumors 
account for the conflicting results between 
our study and some previous studies.

The clinical significance of peritoneal in-
volvement is that patients with peritoneal 
carcinomatosis tend to have a shorter metas-
tasis-free interval (median, 2 months). An-
other clinical significant factor is that pa-
tients with peritoneal involvement probably 
are more prone to development of intestinal 
obstruction. In our study, two patients had in-
testinal obstruction; both had peritoneal car-
cinomatosis. There was no significant differ-
ence in the incidences of metastasis at other 
sites, that is, lymph nodes, bones, lungs, and 
liver. We found a much smaller incidence of 
intestinal and renal metastasis than that re-
ported in the most extensive autopsy study 
[19]. Our finding suggests that these meta-
static lesions are not being effectively detect-
ed at imaging.

The limitations of our study were the ret-
rospective design and the selection of patients 
from a tertiary cancer center, who may differ 
from patients treated in a community hospi-
tal. This bias was the reason we did not cal-
culate the overall incidence of metastasis to 
individual sites and instead used all patients 
with bladder cancer as the denominator. In 
this study, all the tumors with atypical histo-
logic features were grouped together because 
the numbers of individual atypical histopatho-
logic subtypes were small, and meaningful 
comparison between them was not possible. 

It is possible that there are differences in the 
behavior of these subtypes, and studies with 
larger samples are needed to identify these 
differences, if any. To our knowledge, ours is 
the first large-sample study in the radiology 
literature in which the metastatic pattern of 
bladder cancers and the clinical and patholog-
ic correlations are described in detail.

Bladder cancer is a common malignant 
disease, and radiologists should be famil-
iar with the common and uncommon sites 
of metastasis. Detection of metastasis is im-
portant to guide appropriate treatment selec-
tion and has a marked influence on progno-
sis. Lymph nodes, bones, lungs, liver, and 
peritoneum are the most common metastatic 
sites. Most patients have more than one site 
of metastasis, and almost any organ can be 
involved. Advances in imaging and longer 
survival are the reasons for the higher rate 
of detection of metastasis at all sites com-
pared with published results in the literature. 
Of note, the incidence of osseous metastasis 
was even higher than previously reported, 
and patients with tumors in a more advanced 
T category had shorter metastasis-free inter-
vals. We found that tumors with atypical his-
tologic features had a more aggressive phe-
notype and a shorter metastasis-free interval 
and predilection for peritoneal involvement. 
Patients with peritoneal involvement, irre-
spective of the histologic features of the tu-
mor, had a shorter metastasis-free interval 
and have multiorgan involvement.
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