
Abstract. Background/Aim: Bladder cancer can spread from
the sub-peritoneal space superior and posterolateral to the
peritoneal cavity via the peritoneal lining. The aim of this
study was to improve the identification of peritoneal spread
from bladder urothelial carcinoma based on computed
tomography (CT) scans. Materials and Methods: This is a
retrospective study including patients selected with the
following criteria: (i) pathology-confirmed urothelial
carcinoma; (ii) peritoneal spread identified on CT scans from
axial and corona views, either initially or after radical/partial
cystectomy, concomitant chemoradiotherapy (CCRT), or
radiotherapy. One hundred and fifty-nine cases met the
selection criteria. Results: Routes of spread to the peritoneum
included the superior to anterior direction in 59 patients
(37%), the superior to posterolateral direction in 19 (12%),
and the superior to both anterior and posterolateral directions
in 81 (51%). Invasion of specific sites included the abdominal
wall in 101 patients (70%), bowel/mesentery in 84 (53%),
prostate, uterus, and rectum in 30 (19%), and circumferential
tumors that outlined the whole bladder wall in 59 (37%).
Initial modes of therapy were chemotherapy in 86 patients
(54%), cystectomy in 55 (35%), CCRT in eight (5%),
radiotherapy in two (1%), and no therapy in eight (5%).
Peritoneal spread due to under-staging (clinical/pathological
stage) after local therapy was found in 84 patients (53%).
Conclusion: Initial pre-therapeutic staging is easily

overlooked regarding peritoneal spread from bladder
urothelial carcinoma. Combined axial and coronal views of
CT scans can help identify peritoneal involvement. 

The bladder is a sub-peritoneal organ, whereby the
peritoneum covers the posterosuperior surface of the bladder.
Along the lateral margins, the peritoneum passes onto the
lateral walls of the pelvis, while the anterior, lateral, and
lower parts of the posterior surface are devoid of peritoneum
(1). The peritoneum is divided into two types: the visceral
and parietal peritoneum. The parietal peritoneum is attached
to the abdominal and the pelvic wall (1). Hence, bladder
cancer can spread from the sub-peritoneal space superior and
posterolateral to the peritoneal cavity via the peritoneal lining.

According to the 7th edition of the American Joint
Committee on Cancer (AJCC) TNM system, stage T4b
bladder cancer describes a tumor that has spread to the pelvic
or abdominal wall (2). Tumors can enter the abdominal wall
from the bladder dome and the peritoneum and can invade
the pelvic sidewall from the posterolateral bladder wall
and/or involve the peritoneal reflection (3, 4). Spread of
bladder urothelial carcinoma to the peritoneum is
encountered (3-8). Peritoneal involvement is a metastatic
disease. According to EUA (European association of
Urology) guideline, local therapy such as radical cystectomy,
radiation or concomitant chemoradiotherapy (CCRT) are
inadequate. Cisplatin-based combination chemotherapy is
standard of mode in fit patients (9). 

Computed tomography (CT) scans are useful for
determining the stage or extent of bladder cancer (10-12).
Lee et al. reported that accurate local staging of bladder
urothelial carcinoma is crucial for management (10). Raman
SP et al. reported the underrated role of CT scans in bladder
malignancies (11). However, identifying peritoneal spread
before treatment to determine the best course of action is
difficult. In this case series study, bladder urothelial
carcinoma with peritoneal involvement was investigated by
retrospectively reviewing CT scans. 
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Materials and Methods

Study population. A retrospective case series study was conducted
using data collected from patients with bladder cancer admitted to
the oncology wards of Chang-Gung Memorial Hospital, Taoyuan,
Taiwan, between January 2010 and December 2016. A single
medical oncologist specializing in urological cancer provided most
of the data, and the majority of the patients had urothelial
carcinomas. They were all hospitalized patients because they needed
to undergo chemotherapy. The criteria for inclusion were: (1)
pathology-confirmed diagnosis of urothelial carcinoma and (2)
peritoneal spread identified on CT scans from the axial and coronal
views performed either initially or after radical/partial cystectomy,
CCRT (concomitant chemoradiotherapy), or radiotherapy. All pre-
therapy CT scans for each case were discussed in our urological
cancer team meetings. Chemotherapy regimens included 5-
fluorouracil, leucovorin, cisplatin, and gemcitabine (Gemmis; TTY,
Taipei, Taiwan). 

Out of the 206 hospitalized bladder cancer patients reviewed,
159 (77%) met the inclusion criteria of this study because they
needed to be admitted for chemotherapy. Routes of peritoneal
spread, including superior to anterior, superior to posterolateral,
and superior to both anterior and posterolateral, and specific site
involvement, such as invasion into the abdominal wall,
bowel/mesentery, prostate, uterus, and rectum, and circumferential
tumors that outlined the whole bladder wall, were determined. The
bladder cancer pre-therapeutic tumor extent and stage evaluation
was mainly determined from CT scans. Only tumor extent and
stage of two patients were determined by magnetic resonance
imaging studies. The stage was evaluated according to the 7th
edition of the AJCC TNM staging system (2). Peritoneal
involvement was detected either initially or after local therapy and
usually was symptomatic. 

Initial modes of therapy included chemotherapy only,
radical/partial cystectomy, CCRT, radiotherapy only, and no therapy.
Chemotherapy regimens were 5-fluorouracil, leucovorin, cisplatin,
and gemcitabine (Gemmis®; TTY, Taipei, Taiwan). When renal
function impairment occurred (serum creatinine greater than 2
mg/dl), chemotherapy with continuous maintenance was
administered with carboplatin replacing cisplatin. The schedule of
initial CCRT combined radiotherapy with chemotherapy.
Radiotherapy of the bladder and pelvic lymphatics used a 10- or 15-
MV X-ray dose with a parallel-opposed anteroposterior or four-field
box beam. The total dose was 44-45 Gy in 22-26 fractions and
further boosted to a total dose of 60-61.2 Gy. 

Results

One hundred and fifty-nine consecutive bladder cancer
patients, including 104 men and 55 women (range=40–93
years; median age: 69), met the selection criteria for this
study. The patients’ clinical characteristics are shown in
Table I. These patients had peritoneal involvement with
various tumor extents. Routes of spread to the peritoneum
included the superior to anterior direction in 59 patients
(37%), superior to posterolateral in 19 (12%), and superior
to both anterior and posterolateral in 81 (51%). For invasion
of specific sites, 101 patients (70%) had a tumor in the

abdominal wall, 84 (53%) in the bowel/mesentery, 30 (19%)
in the prostate, uterus, and rectum, and 59 (37%) had a
circumferential tumor that outlined the whole bladder wall. 

Different types of spread were diagnosed. CT scans from
axial and coronal views can help detect peritoneal spread.
Bladder tumor spread in the superior to anterior direction
are demonstrated in Figures 1-3. A bladder tumor with
intestinal and abdominal wall invasion is shown in Figure
1. Figure 2 shows a bladder tumor with intestinal invasion
and urine leakage into the abdominal cavity. A bladder
tumor with mesenteric metastasis is seen in Figure 3 and
bladder tumor spread in the superior to posterolateral
direction in Figures 4 and 5. A bladder tumor with obvious
superior and posterolateral invasion is shown in Figure 4,
a bladder tumor with mesenteric metastasis in Figure 5, and
a bladder tumor spread in the superior to both anterior and
posterolateral directions in Figures 6 and 7. A bladder
tumor with prostate invasion shown in Figure 6 reveals a
circumferential bladder tumor that outlines the entire
bladder wall (Figure 7).

The study included 7 patients with simultaneous bladder
and renal pelvis urothelial carcinoma and 12 patients with
upper urinary tract urothelial carcinoma who had previously
undergone nephroureterectomy. Three cases that have had
prior renal transplantation were included in this study.

Initial modes of therapy included chemotherapy in 86
patients (54%), cystectomy in 55 (35%), CCRT in eight (5%),
radiotherapy in two (1%), and no therapy in eight (5%).
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Table I. Characteristics of the 159 bladder urothelial carcinoma
patients with peritoneal involvement. 

Characteristics                                                            No. of patients (%)

Age (years)                                                                                  
  Median                                                                             69 (40-93)
Gender                                                                                         
  Male/Female                                                                       104/55
Routes of tumor spread – no./total no. (%)                               
  Superior to anterior                                                        59/159 (37)
  Superior to posterolateral                                               19/159 (12) 
  Superior to both anterior and posterolateral                 81/159 (51)
Specific site involvement – no./total no. (%)                            
  Abdominal wall                                                              111/159 (70)
  Bowel/mesenteric                                                           84/159 (53)
  Prostate, uterus, and rectum                                           59/159 (37)
  Entire bladder wall                                                        30/159 (19) 
Initial mode of therapy – no./total no. (%)                               
  Chemotherapy                                                                86/159 (54)
  Radical/partial cystectomy                                             55/159 (35)
  CCRT*                                                                              8/159 (5)
  Radiotherapy                                                                     2/159 (1) 
  No treatment                                                                     8/159 (5)

*CCRT: Concomitant chemoradiotherapy.



Peritoneal spread due to under-staging (clinical/pathological
stage) after radical/partial cystectomy, CCRT, or radiotherapy
was found in 84 patients (53%) despite the fact that cases had
been discussed at urological cancer team meetings. Tumor
staging was determined as T1 in five patients, T2 in 23, T3 in
26, T4a in 19, N1 in eight, and N2 in three.

Discussion 

Patterns of bladder urothelial carcinoma with peritoneal
involvement are rarely mentioned. Lymph nodes, bones,
lung, liver, and peritoneum are the most common sites of
metastasis from bladder cancer (5, 6) and T4b bladder
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Figure 1. An 85-year-old female patient with bladder urothelial carcinoma receiving CCRT (concomitant chemoradiotherapy) showed superior to
anterior extent involving the peritoneum and intestine invasion. CT scan images from (a) the coronal view and (b) axial view showed a bladder
tumor with superior and anterior spread involving the peritoneum and intestine invasion. The CT scan image from (c) the axial view showed a
tumor with worsening intestinal spread and abdominal wall invasions after CCRT. Arrows indicate bladder tumor with peritoneal spread. 

Figure 2. An 82-year-old female patient with bladder urothelial carcinoma receiving no therapy showed superior to anterior extent involving the
peritoneum and urine leakage from the bladder. CT scan images from (a) the coronal view and (b) axial view showed urine leakage from the bladder
with fluid accumulation. Arrows indicate bladder tumor with peritoneal spread. 

Figure 3. 71-year-old male patient with bladder urothelial carcinoma initially receiving chemotherapy showed superior to anterior extent with
mesentery metastases. CT scan images from (a) the coronal view and (b) axial view showed superior and anterior tumor spread with peritoneum
metastases. Arrows indicate bladder tumor with peritoneal spread. 



cancers are likely to already involve the peritoneum (2-4).
However, identifying peritoneal spread before treatment to
determine the best course of action is difficult because of
a dirty and/or thickened peritoneum don’t represent tumor
involvement. Black et al. reported that long-term survival

can be achieved in some patients with cT4b bladder cancer
undergoing chemotherapy and extirpative surgery (13).
However, Liberman et al. mentioned that radical
cystectomy of pT4b patients had higher cancer-specific
mortality (14). 
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Figure 4. A 65-year-old female patient with bladder urothelial carcinoma initially receiving anterior exenteration including cystectomy showed
superior to posterolateral extent with peritoneum involvement. CT scan images from (a) the coronary view and (b) axial view showed superior and
posterolateral tumor spread. 

Figure 5. A 54-year-old male patient with bladder urothelial carcinoma initially receiving chemotherapy showed superior to posterolateral extent
with mesenteric metastases. CT scan images from (a) the coronal view and (b) axial view showed posterolateral tumor spread with mesenteric
metastases. Arrows indicate bladder tumor with peritoneal spread. 

Figure 6. A 66-year-old male patient with bladder urothelial carcinoma initially receiving radical cysto-prostatectomy showed superior to both
anterior and posterolateral extents involving the peritoneum and prostate invasion. CT scan images from (a) the coronal view and (b) axial view
showed anterior, superior, and posterior tumor spread involving the peritoneum with abdominal wall and prostate invasion. Arrows indicate bladder
tumor with peritoneal spread. 



CT scans have a role in the local staging of urothelial
carcinoma (10, 11) and are important in the diagnosis of
peritoneal spread (7-9). Hence, understanding the anatomy
of the peritoneum and bladder is crucial (1). Based on our
study, bladder tumors can spread from the bladder dome in
a superior to anterior and/or posterolateral direction. Tumors
that spread from the superior and anterior extent can invade
the intestine/mesentery and abdominal wall, while tumors
that spread posterolateral can invade the prostate, uterus, or
rectum. Tumors can also be circumferential and outline the
whole bladder wall. CT scans from axial and coronal views
helped in the detection of peritoneal spread in our cases. 

CT scans can influence the initial therapy modality. More
than half of our patients had under-staging and underwent local
therapy with radical/partial cystectomy, CCRT, or radiotherapy.
Patients with clinical under-staging experienced incomplete
removal of the bladder tumor or had peritoneal lesions outside
the radiation field. These tumors usually progress after local
therapy. This is inconsistent with the results of our study, which
suggested that CCRT is a feasible and promising treatment for
invasive bladder cancer (15). However, recently published
articles show that these patients benefit from continuous
maintenance of cisplatin-based chemotherapy.

Despite the fact that cases are discussed at urological
cancer team meetings, incorrect clinical staging, especially
under-staging, is a serious problem in bladder cancers
patients, and improvements of the staging process are needed
to achieve more accuracy (16, 17). Pathological under-
staging of patients is often seen because the cancer is
mistaken as T3b (macroscopic extravesicular spread) or T4a
(prostate, uterus, or rectum involvement). CT scans with
combined axial and coronal views can reduce clinical under-
staging, especially regarding peritoneal involvement.

The tumor microenvironment has been shown to impact
tumor progression, and key factors have been detected in
bladder cancer tissues (18). Evidence suggests that the

critical factors of the tumor microenvironment are immune
and inflammatory cells, blood and lymphatic vascular
networks, fibroblasts, and the extracellular matrix (18).
Cancer-associated fibroblasts (CAFs), a major component of
the cancer stroma, have a prominent role in the progression,
growth, and spread of cancers (19, 20), and can be involved
in angiogenesis and the response to injury. A dirty and
thickened peritoneum represented cancer cells in the
peritoneum; however, the burden of cancer cells and their
fibrotic tissue could not be determined. 

Our study has several important limitations. First, the data
were collected mainly from one physician as a retrospective
case cohort study in a single center. Second, the diagnosis of
peritoneal involvement was not verified by tissue confirmation. 

Conclusion 

Initial pre-therapeutic staging is easy to overlook for
peritoneal spread from bladder urothelial carcinoma.
Combined axial and coronal views of CT scans can help
identify peritoneal involvement and avoid clinical under-
staging of bladder cancer. 
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