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Abstract
Involvement of the bladder by colorectal cancer is sufficiently rare to be encountered by an individual surgeon on an
infrequent basis. Extirpative procedures for advanced colorectal cancers can involve partial/total bladder resections. In
patients without evidence of distant metastatic disease, a reasonable therapeutic effect can be expected when negative
surgical margins are obtained. The decision to perform a bladder-sparing procedure or a total pelvic exenteration (TPE)
will be based on the extent of the primary lesion as well as patient characteristics. In this study, we report our experience in
the management of operable locally advanced colorectal carcinomas involving the urinary bladder. We retrospectively
reviewed the hospital records of all patients with advanced colorectal cancer invading the urinary bladder. The age, gender,
clinical presentation, physical examination findings, and imaging records were noted. Colonoscopy reports and images were
noted and biopsy findings recorded. Similarly, cystoscopy findings and biopsy reports were noted and analyzed. Eight
(88%) patients had a primary sigmoid tumor and one (11%) had primary rectal tumor. The clinical staging of the primary
tumor was T3 in three (33%) and T4 in six (66%). A biopsy taken during cystoscopy confirmed the malignant lesion in all
the nine patients. Four (44%) patients received neoadjuvant chemotherapy with 5-fluorouracil. Eight (88%) patients
underwent bladder-sparing resection and the remaining one underwent total pelvic exenteration with ileal conduit for
urinary drainage. The mean overall survival was 44 months. The wide spectrum of possible bladder involvement by
colorectal cancer requires individual patient-specific and disease-specific approaches. En bloc bladder resection for adherent
or invading colorectal cancers achieves good local control and prognosis. The potential for cure in completely excised,
node-negative tumors is good. Bladder reconstruction is achievable in most patients.
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Introduction

Locally advanced colorectal tumors are known to constitute
about 5–22% of all colorectal cancers at the time of presenta-
tion [1]. These sub-classes of colorectal tumors are character-
ized by aggressive local behavior in the form of invasion of
adjacent organs or structures with no distant metastasis at pre-
sentation. The survival in these groups of patients is similar to
those undergoing conventional resections [1]. The genitouri-
nary tract (bladder, prostate, ureters, or vagina) is known to be
infiltrated in 3–10% of cases [2–4]. The most common loca-
tions for colorectal cancer to involve the urinary bladder are
the distal sigmoid followed by the rectum.

Determination of the extent of loco-regional extension
with the use of pelvic computerized tomography (CT),
magnetic resonance imaging (MRI), and endorectal ultra-
sound remains an area of active debate and research [5].
In cases wherein the bladder is involved, there exists an
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option between total pelvic exenteration (TPE) with urinary
diversion or wide local excision with bladder-sparing pro-
cedures in select cases [6, 7]. However, several retrospec-
tive studies examining the oncologic efficacy of TPE ver-
sus bladder-sparing procedures have come out with con-
flicting conclusions. One consistent finding that was noted
was obtaining negative surgical microscopic margins was
the key to preventing local recurrences [5, 8]. The single
best predictor of overall survival in patients undergoing
aggressive surgical resection was the lymph node status
(5-year overall survival 70% R0N0 vs 35% R0N+) follow-
ed by margin status of specimen (5-year overall survival
61% R0 vs 17% R1) [8–10]. We report our experience in
the management of operable locally advanced colorectal
carcinomas involving the urinary bladder.

Materials and Methods

We retrospectively reviewed the hospital records of all pa-
tients with advanced (≥ T3) colorectal cancer invading the
urinary bladder. The age, gender, clinical presentation, physi-
cal examination findings, and imaging records were noted.
Colonoscopy (Fig. 1) reports and images (Fig. 2) were noted
and biopsy findings recorded. Similarly, cystoscopy findings
and biopsy reports were noted and analyzed.

Pathologic staging of the primary tumor was per-
formed using the 2010 modification of the TNM system
as outlined by the American Joint Committee on Cancer
[11], and the presence of carcinoma involving the blad-
der was determined. Postoperative tumor surveillance

was comprised of a history, physical examination, chest
X-ray, and liver function and alkaline phosphatase tests,
which were performed every 3–4 months for the first
2 years, every 6 months for the next 2 years, and yearly
thereafter. Abdominal imaging was performed at 6-
month intervals at the surgeon’s discretion.

Fig. 1 Colonoscopy revealing a
growth in the sigmoid colon.
Biopsy is being taken

Fig. 2 CT images showing adherence between the urinary bladder and
the sigmoid colon
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Results

During the study period Jan 2001 to Dec 2016, nine patients (7
men and 2 women) with a mean age of 57.91 ± 9.57 years
(range 38–74) were diagnosed to have bladder infiltration
from a locally advanced colorectal cancer. Eight (88%) pa-
tients had a primary sigmoid tumor and one (11%) had prima-
ry rectal tumor. The clinical staging of the primary tumor was
T4a in three (33%) and T4b in six (66%).

The common presenting symptoms in these patients were
altered bowel movements, passing of blood per annum, hema-
turia, dysuria, and urinary tract infections. On examination, an
abdominal mass was palpable in six of the patients. Four pa-
tients were grossly anemic. Colonoscopy revealed growths in
sigmoid in eight of the patients and rectal growth in one.
Biopsies from the lesions confirmed the colorectal growths.
CT abdomen revealed circumferential mural thickening of the
sigmoid/rectumwith an exophytic heterogeneously enhancing
mass lesion. Cystoscopy revealed the extension of the colo-
rectal growths in all the patients. Cystoscopy results were
considered positive for neoplastic involvement of the bladder
if edema or macroscopic tumor involvement was noted.
Simple displacement of the bladder was not considered suffi-
cient evidence of tumor involvement. A biopsy taken during
cystoscopy confirmed the malignant lesion in all the nine pa-
tients. Four (44%) patients received neoadjuvant chemothera-
py with 5-fluorouracil. None of the patients had radiological
evidence of lymph node involvement or distant metastases.

During surgery, the bladder and pelvic sidewalls were ex-
amined for tumor involvement before the colon/rectum and
tumor were dissected away from the bladder and ureters. The
decision whether to perform a cystectomy and ileal conduit
urinary diversion was made at the time of surgery based on the
findings at surgery or after frozen-section evaluation of the
surgical margin. Eight (88%) patients underwent bladder-
sparing resection (Figs. 3 and 4) and the remaining one
underwent TPE with ileal conduit for urinary drainage. The
patient who underwent TPE was the patient with rectal cancer

and nearly the whole of the posterior surface of the bladder
including trigone and prostate was densely adherent with the
rectal wall. In our series, the final pathologic examination
showed bladder involvement in all the patients (100%).
Hundred percent of these patients had negative histologicmar-
gins on final pathologic evaluation. Histopathological studies
revealed all patients had P4 tumors.

Of the eight patients who underwent bladder-sparing resec-
tion, the bladder capacity as determined intra-operatively was
roughly 250 ml in five patients and around 150 ml in the
remaining three. Three patients developed wound infection,
which subsided on proper wound management. The mean
hospital stay was 16 days. One-month postoperative mortality
was 0%. None of the patients had complications related to
bowel anastomosis. The disease-free survival was 28 ±
1.09 months. In the follow-up period, patients with bladder
preservation voided via naturalis and were happy with the
outcome. Two of these patients had complaints of frequency
but was not bothersome.

All the patients received adjuvant chemotherapy. Themean
overall survival was 44.2 ± 7.09 months. Histopathological
examination details were moderately differentiated adenocar-
cinoma in seven patients and highly undifferentiated adeno-
carcinoma in two patients.

Discussion

It is estimated that 10 to 20% of the cases of colonic cancer in
the USA represent locally advanced disease, with tumors ex-
tending through the colon wall with perforation and/or inva-
sion of adjacent organs or structures [1–5]. These are classi-
fied as T4 lesions by the American Joint Committee on Cancer
staging schema [11]. It is important to identify patients with
advanced lesions so as to plan a proper surgical procedure.
Patients with bladder involvement present clinically with dys-
uria and hematuria. Advanced lesions tend to be larger and are
often palpable on physical examination. Colonoscopy may

Fig. 3 Intraoperative photograph showing a adhesions between the bladder and the colon, and b the bladder opened to reveal colonic tumor infiltration
into the bladder
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reveal annular or constrictive lesions. Radiographic imaging
with computed tomography (CT) frequently indicates possible
malignant fistula; however, the findingmay be subtle. CTscan
cannot differentiate peritumoral inflammation from direct tu-
mor infiltration. Cystoscopy and examination under anesthe-
sia will help in proper preoperative planning and can be used
in conjunction with the above modalities. Even with a combi-
nation of these diagnostic modalities, some patients will have
multivisceral involvement suspected only at the time of sur-
gery. Ultimately, the surgeon needs to decide intra-operatively
whether or not an extended resection is necessary.

Surgical resection remains the primary and most effective
treatment for advanced colorectal cancers [12]. Individual pa-
tient selection, preoperative counseling, and the availability of
a multidisciplinary surgical team are vital to providing an
oncologically sound operation with curative intent. Due to
the complex nature of these cases, a single standard surgical
treatment option for all patients is not possible. The decision to
perform TPE versus bladder-sparing surgery (partial
cystectomy with reconstruction) must be made within the op-
erating room. When possible, the possibility of urinary recon-
struction or diversion should be discussed in great detail pre-
operatively. Meticulous bladder-sparing techniques have been
shown to have equivalent oncologic outcomes with possibly
less morbidity [4]. Of course, complete resection of involved
tissues remains paramount in achieving these desired results.

When removing a portion of the bladder for malignant
infiltration, the bladder either can be closed primarily or with
the use of a bowel augmentation (enterocystoplasty).
Enterocystoplasty should be considered in patients with poor
compliance as assessed preoperatively or symptomatic blad-
der overactivity due to radiation therapy, as well as in patients
with significant reduction of bladder volume after resection.
Volume of bladder resected is a subjective indication and is
difficult to quantitate at the time of surgery. There will be

some patients who are closed primarily (without augmenta-
tion) and who will develop symptomatic storage symptoms
and may require subsequent augmentation. Several authors
recommend an initial conservative approach, due to the com-
plications associated with augmentation and the feasibility of
secondary augmentation (at a later date) [13]. Obtaining neg-
ative oncologic margin is of paramount importance, and at
times, the bladder may be reduced to a capacity of 50 to
100 ml after partial cystectomy. In extreme cases, only the
bladder neck and trigone may be left intact (supra-trigonal
cystectomy). Enterocystoplasty may be a reasonable alterna-
tive to urinary diversion in these cases. Patients should be
warned of this possibility before surgery and demonstrate a
willingness and dexterity to self-catheterize. Also, it is impor-
tant to confirm the adequacy of the urethral sphincteric func-
tion preoperatively so as to ensure dryness following surgery.
Although augmentation can increase bladder compliance and
functional capacity, it can also be a cause for voiding dysfunc-
tion necessitating self-catheterization.

In the setting of advanced (T3–T4) colorectal malignancy,
exenteration or total cystectomy may become necessary along
with urinary diversion. Numerous factors need to be consid-
ered when determining the type of urinary diversion. Patient
expectations, comorbidities, surgical history, and the sur-
geon’s experience with the numerous diversion techniques
are some of the factors that are considered when choosing a
specific urinary diversion. Quality of life studies are inconsis-
tent with respect to choosing a superior urinary diversion [14].
The non-continent urinary diversions (ileal or colon conduits)
are commonly performed even today. This is especially true in
complex patients such as those with advanced non-urologic
cancers requiring pelvic exenteration and possible radiation.
Even at many tertiary high-volume referral centers, the ileal
conduit is performed on greater than 75% of patients under-
going radical cystectomy [15].

Fig. 4 Resected specimen of the sigmoid colon with the urinary bladder
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Nyam et al. [16] reported on 27 patients who underwent
concomitant partial cystectomy for advanced colorectal carcino-
ma. Histological invasion into the bladder was found in only
26% of the cases. Eighty-five percent of the patients with carci-
nomatous invasion had preoperative urological symptoms.
Twenty (74%) patients were alive without evidence of local or
distant metastasis with a median follow-up of 40.2 months.
Winter et al. [8] evaluated the outcome of combined bladder
resection in 63 patients with colorectal carcinomas. The opera-
tivemorbidity andmortality rateswere 18 and 1.5% respectively.
Histological staging demonstrated bladder adherence in 46%
and invasion in 54%. Overall, disease-specific survival was
54% with a mean follow-up of 7.6 years. Five-year survival
for margin-negative patients was 72 and 27% for positive mar-
gins. The bladder was closed primarily in 48 patients, with
enterocystoplasty in five and ten patients required urinary diver-
sion. Kobayashi et al. [3] retrospectively reviewed the clinical
records of 580 patients with colorectal carcinoma. Seventeen
(2.9%) had a diagnosis of urinary bladder invasion intra-opera-
tively. Our study too shows the feasibility of combined bladder
resection with resection of colorectal lesion. Bladder preserva-
tion was possible in eight of the nine patients, with negative
surgical margins. We have been using cystoscopic guidance for
resecting the bladder portion as described by us elsewhere [17].

Conclusions

Locally advanced primary colorectal cancer involving the blad-
der poses treatment challenges for the surgeon. Complete resec-
tion is a requisite for long-term survival. In the case of locally
advanced colorectal cancer, differentiating malignant invasion
of the bladder from benign adhesion is often not possible on
imaging or at times even in the operating room. Because dis-
section of a malignant fistula and violating tumor planes are
associated with tumor spillage and a worse outcome, en bloc
resection of involved structures is recommended. In some
cases, this may require extensive resection including the whole
of the bladder; however, cure/control is possible if all disease is
excised. Bladder preservation is possible in most of the cases.
The postoperative complications, morbidity, and quality of life
are better in patients with preservation of bladder. Neoadjuvant
protocols utilizing conventional and biologic chemotherapy
hold promise for downsizing tumors, facilitating complete re-
section, and prolonging survival.
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